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	PETROLEUM, COAL & RELATED PRODUCTS DEPARTMENT

	AGENDA


	Dye Intermediates Sectional Committee, PCD 26  
	11th Meeting     


	DAY, DATE & TIME
	05th September 2024 , 11:30 a.m

	VENUE
	Green Room, BIS HQRS, New Delhi

	CHAIRMAN	
	Prof G. S. Shankarling, Head (Department of Specialty Chemicals Technology), ICT, Mumbai

	MEMBER SECRETARY
	Ms Anmol Agarwal, Scientist ‘B’, PCD, BIS
E-mail: pcd26@bis.gov.in;  pcd@bis.gov.in



(In continuation to Agenda I)

4.17 IS 8861:1978 1,4-dichloro-2-nitrobenzene — specification

Decision during 9th meeting: The Committee decided to issue the draft revision into Wide Circulation for a period of 2 months. 

Present Status: The draft revision was issued into wide circulation and last date of comment was 02/03/2024.


Following comment has been received.


The Committee may FINALISE.

4.18 IS 15132:2002 Ortho-chloro para-nitro aniline — Specification

Decision during 9th meeting: The Committee decided to issue the draft revision into Wide Circulation for a period of 2 months. 

Present Status: The draft revision was issued into wide circulation and last date of comment was 29/04/2024.


Following comment has been received. 





The Committee may FINALISE.

4.19 IS 3562: 1997 p-Nitrotoluene technical — Specification

Decision during 9th meeting: The Committee decided to issue the draft revision into Wide Circulation for a period of 2 months. 

Present Status: The draft revision was issued into wide circulation and last date of comment was 16/07/2024.


Following comment has been received.



The Committee may FINALISE. 

4.20 IS 8397: 1976   2-Nitrotoluene — Specification

Decision during 9th meeting: The Committee decided to issue the draft revision into Wide Circulation for a period of 2 months. 

Present Status: The draft revision was issued into wide circulation and last date of comment was 30/04/2024.


Following comment has been received.



The Committee may FINALISE. 

4.21 IS 8398: 1976   3-Nitrotoluene  —Specification

Decision during 9th meeting: The Committee decided to issue the draft revision into Wide Circulation for a period of 2 months. 

Present Status: The draft revision was issued into wide circulation and last date of comment was 06/05/2024.


Following comment has been received. 



The Committee may FINALISE. 

4.22 IS 5647: 2003 p-Toluidine — Specification

Decision during 9th meeting: The Committee decided to issue the draft revision into Wide Circulation for a period of 2 months. 

Present Status: The draft revision was issued into wide circulation and last date of comment was 07/06/2024.


Following comment has been received. 




The Committee may FINALISE. 

4.23 IS 5649:2003 o-Toluidine — Specification

Decision during 9th meeting: The Committee decided to issue the draft revision into Wide Circulation for a period of 2 months. 

Present Status: The draft revision was issued into wide circulation and last date of comment was 01/07/2024.


Following comment has been received. 



The Committee may FINALISE. 

4.24 IS 8399:1976 1,3dinitrobenzene —Specification

Decision during 9th meeting: The Committee decided to issue the draft revision into Wide Circulation for a period of 2 months. 

Present Status: The draft revision was issued into wide circulation and last date of comment was 01/07/2024.


Following comment has been received. 




The Committee may FINALISE. 

4.25 IS 5299:2001 Methods of sampling and tests for dye intermediates

Decision during 9th meeting: The Committee decided to issue the draft revision into Wide Circulation for a period of 2 months. 

Present Status: The draft revision was issued into wide circulation and last date of comment was 16/10/2023.


Following comment has been received. 


The Committee may FINALISE. 

4.26 IS 13841: 1993 5-sulphoanthranilic acid — specification

Decision during 9th meeting: The Committee decided to issue the draft revision into Wide Circulation for a period of 2 months. 

Present Status: The draft revision was issued into wide circulation and last date of comment was 20/10/2023.


No comment has been received.

The Committee may FINALISE. 

4.27 Vinyl Sulphone ester of 2,5-dimethoxy aniline - Specification (new standard)

Decision during 9th meeting: The Committee decided to finalize the document for printing and requested BIS Sectt. to send the document for printing. 

Present Status: The document is yet to be send for printing. 


The Committee may NOTE. 

ITEMS 5 DRAFT STANDARDS/ AMENDMENTS FOR APPROVAL FOR WIDE CIRCULATION

5.1 IS 4335:1985 Specification for 3 - Chloroaniline (First Revision)

Decision during 9th meeting : The Committee requested BIS sectt. to contact Dr. Kirit Desai, Valiant Organics whether it is a manufacturer of the products. If yes, request him to consider for providing the draft revisions.

Present Status: Draft revision and RRT revision has been received from Dr. Kirit Desai, Valiant Organics. 




BIS observation:
i) GC method for determination of purity and impurities has been incorporated.
ii) Requirements of Solubility in HCL and distillation range has been deleted.

The Committee may CONSIDER to issue the draft revision into Wide circulation. 

5.2 IS 5646:1970 Specification for p – Anisidine

Decision during 9th meeting : The Committee requested BIS sectt. to contact Dr. Kirit Desai, Valiant Organics whether it is a manufacturer of the products. If yes, request him to consider for providing the draft revisions.

Present Status: Draft revision and RRT revision has been received from Dr. Kirit Desai, Valiant Organics. 



BIS observation:
i) GC method for determination of purity and impurities has been incorporated.
ii) Requirements of Solubility in HCL has been deleted.

The Committee may CONSIDER to issue the draft revision into Wide circulation. 

5.3 IS 6260:1971 Specification for p – Nitroanisole

Decision during 9th meeting: The Committee requested BIS sectt. to contact Dr. Kirit Desai, Valiant Organics whether it is a manufacturer of the products. If yes, request him to consider for providing the draft revisions.

Present Status: Draft revision and RRT revision has been received from Dr. Kirit Desai, Valiant Organics. 



BIS observation:
i) GC method for determination of purity and its impurities and Moisture content also has been incorporated.

The Committee may CONSIDER to issue the draft revision into Wide circulation. 

5.4 IS 11126:1984 Specification for 3 – Toluidine

Decision during 9th meeting : The Committee requested BIS sectt. to contact Dr. Kirit Desai, Valiant Organics whether it is a manufacturer of the products. If yes, request him to consider for providing the draft revisions.

Present Status: Draft revision and RRT revision has been received from Dr. Kirit Desai, Valiant Organics. 



BIS observation:
i) GC method for determination of purity and its impurities and Moisture content also has been incorporated.
ii) Requirements of Solubility in HCL, distillation range and Matter insoluble in dilute hydrochloric acid has been deleted.

The Committee may CONSIDER to issue the draft revision into Wide circulation. 

5.5 IS 5648:2003 Specification for o-Anisidine (first revision)

Decision during 9th meeting : The Committee requested BIS sectt. to contact Dr. Kirit Desai, Valiant Organics whether it is a manufacturer of the products. If yes, request him to consider for providing the draft revisions.

Present Status: Draft revision and RRT revision has been received from Dr. Kirit Desai, Valiant Organics. 



BIS observation:
i) GC method for determination of purity and its impurities and Moisture content also has been incorporated.
ii)        Requirements of distillation range has been deleted.

The Committee may CONSIDER to issue the draft revision into Wide circulation. 

5.6 IS 4526 : 1976   2, 5 - Dichloroaniline (First Revision)- Specification 

Decision during 9th meeting: The Committee requested BIS sectt. to issue the draft revision received from Aarti Industries into wide circulation for 2 months. 

Present status: The draft revision is yet to be issued into wide circulation.



BIS observation:
ii) GC method for determination of purity and its impurities has been incorporated.
iii) Requirements of Matter Soluble has been deleted.

The Committee may CONSIDER to issue the draft revision into Wide circulation. 


Item 6 NEW WORK ITEM PROPOSAL 

6.1 1,8-Dichloroanthraquinone 

Decision during 9th meeting: The Committee requested BIS Sectt to issue the draft into wide circulation for a period of 2 months. 

Present Status: Draft has been prepared. GHS from Atul Ltd. is awaited. 



6.2 DABA (4,4-Diaminobenzanilide)  

Decision during 9th meeting: The Committee requested BIS Sectt to issue the draft into wide circulation for a period of 2 months. 

Present Status: The document is yet to be issued into wide circulation for a period of 2 months. 
The working draft and RRT as received from Jay Chemical Industries Pvt Ltd are attached as 



  and   respectively.


5.4 DASA (4,4–Diaminosulfanilide)

Decision during 9th meeting: The Committee requested Shri Pankaj Desai, Colourtex Industries Pvt. Ltd. to provide the working draft and RRT. 

Present Status: Working draft has been received. 


Item 6 Comments on Indian Standard

6.1 Comments on IS 17450:2020 1,3 Phenylenediamine – Specification

Following comment has been received from Aleph Accreditation & Testing Centre Pvt. Ltd.







Item 7 PROGRAMME OF WORK 

7.1 The programme of work of the Committee is given below: 




The Committee may NOTE. 

7.2 Standards/ Amendments published after last meeting 

Based on the Committee decision in its ad hoc meeting held on 24/05/2024, the following documents were finalized for printing: 

	IS No.
	Title
	Current Status

	IS 8637 : 2020 
Amendment No.: 2
	H-Acid – Specification 
	Published




7.3 Review/ Reaffirmation 


	S. 
No.
	IS No
	Title
	Last reaffirm Year
	Remarks 

	1. 
	IS 15131 : 2020
	2,6 Dibromo-4-Nitroaniline — Specification ( First Revision )
	-
	-

	2. 
	IS 3229 : 2020
	Naphthionic Acid ( Sodium Salt ) - Specification ( Third Revision )
	-
	-

	3. 
	IS 7636 : 1992
	4 - Chloro - 2 - Toluidine - Specification (Second Revision)
	January, 2020
	-

	4. 
	IS 7637 : 1992
	5 - Chloro - 2 - Toluidine - Specification (First Revision)
	
January, 2020
	-

	5. 
	IS 7686 : 2020
	Specification for 3 ( N, N-Diethyl ) Aminophenol (First Revision)
	-
	-

	6. 
	IS 8628 : 2020
	G Salt, Technical — Specification ( Second Revision)
	-
	-

	7. 
	IS 8637 : 2020
	H acid - Specification ( Second Revision )
	-
	-

	8. 
	IS 17450 : 2020
	1,3 Phenylenediamine – Specification

	-
	-

	9. 
	IS 13590 : 1992

	Acetoacet - 2 - anisidide - Specification
	January, 2019
	-

	10. 
	IS 13843 : 1993

	Acetoacet - 3 - Xylidide - Specification
	January, 2019
	-

	11. 
	IS 2833 : 2019

	Aniline, technical - Specification (Second Revision)
	-
	-

	12. 
	IS 4525 : 1994

	4-aminoacetanilide, technical - Specification (First Revision)
	January, 2019
	-

	13. 
	IS 6768 : 1973

	Specification for m - Aminophenol
	July, 2018
	-

	14. 
	IS 12019: 1987

	2 -Chloro- 4 -Sulphophenyl -3-Methyl-5-Pyrazolone

	January, 2019

	-

	15. 
	IS 5646 : 1970
	Specification for p – Anisidine

	April, 2021
	-

	16. 
	IS 7646:1994 
	Benzoyl J acid, technical (first revision)

	
January, 2019
	-

	17. 
	IS 8059:1993

	2-Chloro-5-aminotoluene-4-sulphonic acid, technical (first revision)
	January, 2019
	-



  
Item 8 DATE AND PLACE OF NEXT MEETING

Item 9ANY OTHER BUSINESS

Item 10 VOTE OF THANKS
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BUREAU OF INDIAN STANDARDS 


DRAFT FOR COMMENTS ONLY 


(Not to be reproduced without permission of BIS 


or used as an Indian Standard) 
 


Draft Indian Standard 


1, 4-DICHLORO-2-NITROBENZENE — SPECIFICATION 


(First Revision of IS 8861) 


(ICS 71.080.99) 


 


 


FOREWORD  


(Formal clauses to be added later)  


 


1, 4-Dichloro-2-nitrobenzene (C6H3O2NCl2) is an important dye intermediate used in the manufacture of dyes. It is 


represented by the following structural formula:  


 


 


1, 4-DICHLORO-2-NITROBENZENE  


Molecular Mass 192 


CAS-No. 89-61-2 


 


This standard was originally published in 1978. In this (first) revision, determination of 1, 4-dichloro-2-nitrobenzene 


content (assay) and 3, 4-Dichloronitrobenzene content (impurity) by gas chromatography, as an alternative method 


has been incorporated. Three new characteristics that are 2, 3-Dichloronitrobenzene, para-Dichlorobenzene and 


moisture content have been incorporated along with their requirements and methods of determination.  


The bags or containers in which the material is stored or transported may also be labelled with pictograms, signal 


word, hazard statement, and precautionary statement as mentioned at Annex F, which are derived from GHS guidelines. 


At the time of publication, the latest edition of GHS guidelines were referred and are subject to revision and parties to 


agreement, are encouraged to investigate the possibility of applying the most recent labels as indicated.  


 
For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 


observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 2022 


‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded 


off value should be the same as that of the specified value in this standard. 


 


Dye Intermediates Sectional Committee,  


PCD 26 


Last date for Comments 


2 March 2024 
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1 SCOPE  


This standard prescribes the requirements and the methods of sampling and test for 1, 4-dichloro-2-nitrobenzene.  


 


2 REFERENCES 


 
The following Indian standards contain provisions which, through reference in this text constitute provisions of this 


standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties 


to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions 


of the standards indicated below: 


 
IS No. Title 


 


1070 : 2023 Reagent grade water — Specification  (fourth revision) 


2552 : 1989 Steel drums (galvanized and ungalvanized) (third revision) 


5299 : 2001 Methods for sampling and tests for dye intermediates (first revision) 


 


3 GRADES 


 


3.1 There shall be two grades of the material, namely: 


 


 a) Grade 1 — Liquid, and 


 b) Grade 2 — Flakes. 


 


4 REQUIREMENTS 


 


4.1 Description 


  
a) Grade-1 (Liquid) — The material shall be in the form of clear light yellow to reddish liquid and free from extraneous 


matter. 


 


b) Grade-2 (Flakes) — The material shall be in the form of clear light yellow to reddish flakes and free from extraneous 


matter. 


 


4.2 The material shall also comply with the requirements given in Table 1, when tested according to the methods 


prescribed in col 5 and 6 of Table 1.  


 


 


TABLE 1 REQUIREMENTS FOR 1, 4-DICHLORO-2-NITROBENZENE 


(Clauses 4.2, 6.3 and 7.1) 


Sl 


No. 


Characteristic Requirement 


 


  Grade 1 Grade 2 


Method of tests Ref to 


 


 


(1) 


 


 


(2) 


(Liquid) 


 


       (Flakes)    Annex 


 


         IS 


(3) (4) (5) (6) 


 


i) 


 


Assay by GC1), percent area, Min 


 


Or 
 


 


99.7 


              


          99.7 


 


 A 


 


 


  


 


B 


 


— 


ii)        Assay (based on Coupling Value), 


percent by mass, Min 


99.5 99.5 –– 
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5 PACKING AND MARKING 


 


5.1 Packing   
 


The material shall be packed in steel drums (see IS 2552) or HDPE bag, or in tanker or as agreed to between the 


purchaser and the supplier. Each container shall be securely closed.   


 


5.2 Marking   
 


5.2.1 Each bag or container shall bear legibly and indelibly the following information: 


 


    a) Name of the Material;  


    b) Name of the manufacturer and his recognized trade-mark, if any; 


    c) Batch number; 


    d) Gross, net and tare mass;  


    e) Month and year of manufacture;   


    f) Shelf life of the material; and  


    g) Any other statutory requirement. 


 


5.2.2 For supplies of material in bulk, a test certificate containing the details mentioned at 5.2.1 shall be provided for 


each consignment. 


 


5.2.3 All bags/ containers/ tankers for bulk transport in which the material is stored or transported shall be prominently 


and clearly marked with minimum cautionary notice, worded as:     


‘TOXIC! HANDLE WITH CARE!’ 


5.2.4 BIS Certification Marking  


 


The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment 


schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed 


thereunder, and the products may be marked with the standard mark. 


  


 


C 


  


 


    


         


     


        A        


        


iii) 3,4-Dichloronitrobenzen Content 


by TLC  


 


Or 


 


— 0.1 –– 


iv) 3,4-Dichloronitrobenzen Content 


by GC, Max 


 


—  0.10 — 


v) 2,3-Dichloronitrobenzene Content 


by GC, percent area, Max 


 


—  0.10 — 


vi) para-Dichlorobenzene Content by 


GC, percent area, Max  


 


—          0.10 — 


vii) Moisture Content by Karl Fischer, 


ppm, Max 


3000  3000  D IS 2362 


viii) Crystallization point2), ⁰ C, Min 52.5  52.5  E — 


 1)In case of disputes, determination of assay by GC shall be the referee method. 


 2) Crystallization point is optional requirement to be tested.  
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6. SAMPLING 


 


6.1 The method of drawing representative samples of the material shall be as prescribed in 4 of IS 5299. 


 


6.2 Number of Tests 


 


6.2.1 Tests for assay and impurities shall be conducted on each of the individual samples. 


 
6.2.2 Test for the remaining characteristics shall be conducted on the composite sample. 


 


6.3 Criteria for Conformity 


6.3.1 For Individual Samples  


 


The lot shall be declared as conforming to the requirements of all tests mentioned in 6.2.1, if each of the individual 


test results satisfies the relevant requirements given in Table 1.  


 


6.3.2 For Composite Sample  


 


For declaring the conformity of the lot to the requirements of the characteristics tested on the composite sample (see 


6.2.2), the test result for each of the characteristics shall satisfy the relevant requirement given in Table 1. 


 


7 TEST  


 


7.1 Tests shall be conducted according to the methods prescribed in col 5 and 6 of Table 1. 


 


7.2 Quality of Reagents  


 


Unless specified otherwise, pure chemicals and distilled water (see IS 1070) shall be employed in tests. 
 


NOTE - ‘Pure Chemicals’ shall mean chemicals that do not contain impurities which affect the results of analysis.  


 


 


 


ANNEX A 


[Table 1, sl no. (i)] 


DETERMINATION OF ASSAY OF 1, 4-DICHLORO-2-NITROBENZENE BY GAS 


CHROMATOGRAPHY 


 


A-1 GENERAL 


 


Determination of 1, 4-Dichloro-2-nitrobenzene content (assay) and impurities that is  3,4-Dichloronitrobenzene, 2,3-


Dichloronitrobenzene and para-Dichlorobenzene by Gas Chromatography instrument through area percent calculation. 


 


A-2 APPARATUS  


A-2.1 Analytical Balance  


A-2.2 Volumetric Flask — 10 ml 


A-2.3 Pipette  


A-2.4 Micro syringe  
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A-2.5 Gas Chromatograph — any gas chromatograph equipped with a flame ionization detector (FID) may be 


used with following accessories and typical operating conditions: 


A-2.5.1 Column — (14 percent cyanopropyl-phenyl)-methylpolysiloxane with length 30 m, inner diameter 0.25 mm 


and film thickness 1.0 µm or equivalent.   


 


A-2.5.2 Gas Chromatography Parameters : 


 


Carrier Gas : Nitrogen 


Injector Temperature : 275°C 


Carrier Gas Pressure 


 


: 120 kpa 


 


Column Oven programme 
 


Rate (°C/min) Temperature (°C) Hold time (min) 


-- 100 2 


10 230 15 


Hydrogen flow : 40 ml/min  


Zero air flow : 400 ml/min 


Purge Flow : 3.0 ml/min 


Make up gas (N2) flow : 30 ml/min 


Split Ratio : 1 : 40 


Detector Type : Flame Ionization Detector (FID) 


Detector Temperature : 275°C 


Injection Volume : 1.0 μl 


Total run time : 25 min 


 


NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having difference in detector, column 


packing material and type (like packed/capillary, diameter, length, film thickness etc.), calibration technique (internal standard, external 


standard, area normalization, percent area etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, provided 


standardization and calibration of the components is established after setting GC parameters for the resolution and accuracy level as specified 


in this standard. 


A-3 REAGENT  


 


A-3.1 Methanol — Solvent 


 


A-4 PROCEDURE   


 


Take 1.0 g of 1, 4-dichloro-2-nitrobenzene and make up to 10 ml with methanol. Now, dissolve properly and take 1.0 


µl of sample as prepared micro syringe. Confirm there are no air bubbles in the syringe and inject the sample and 


allow the run to complete the run time. 


 


A-5 PEAK TIME 


 


1, 4-Dichloro-2-nitrobenzene  : 13.40 min. 


3, 4-Dichloronitrobenzene       : 13.45 min. 


2,3-Dichloronitrobenzene        : 13.80 min. 


para-Dichlorobenzene             : 7.25 min. 
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FIG 1 A TYPICAL CHROMATOGRAPH 


 


A-6 CALCULATION  
 


A-6.1 Calculate the peak area of individual constituent pertaining to 1,4-Dichloro-2-nitrobenzene on the 


chromatogram of the material. The concentration of the constituent may be obtained on the basis of peak area on 


chromatogram obtained with standard 1, 4-Dichloro-2-nitrobenzene. 


 


 


Assay, percent by area = 
1,4−Dichloro−2−nitrobenzene peak area inthe sample 


𝑆𝑢𝑚 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑎𝑙𝑙 𝑡ℎ𝑒 𝑝𝑒𝑎𝑘𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑐ℎ𝑟𝑜𝑚𝑎𝑡𝑜𝑔𝑟𝑎𝑚
× 100 


 


 


A-6.2 Similarly, 3, 4-Dichloronitrobenzene, 2,3-Dichloronitrobenzene and para-Dichlorobenzene content shall be 


calculated. 


 


 


ANNEX B 


[Table 1, sl no. (ii)] 


DETERMINATION OF ASSAY OF 1, 4- DICHLORO-2-NITROBENZENE (COUPLING VALUE) 
 


 


B-1 PREPARED SAMPLE  


 


B-1.1 Dry the material at (45±1) oC under vacuum. Grind and mix well. Transfer the material to a wide mouthed bottle 


and stopper it. Do not expose the sample to an atmosphere containing acidic or alkaline fumes. Use this prepared 


sample for the determination of assay by coupling value. 


 


B-1.2 Assay of 1, 4-dichloro-2-nitrobenzene shall be determined according to the method prescribed in 14 of IS 5299.  


 


 


 


ANNEX C 


[Table 1, sl no. (iii)] 


DETERMINATION OF 3, 4-DICHLORONITROBENZENE CONTENT BY THIN LAYER 


CHROMATOGRAPHY 


 


 


C-1 GENERAL 
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The isomer 3, 4- dichloronitrobenzene in 1, 4-dichloro-2-nitrobenzene is determined by thin layer chromatography 


after reducing the nitro compound to the amino compound. 


 


C-2 APPARATUS  


 


C-2.1 Thin layer glass plate — of size 10 × 20 cm coated uniformly with silica gel-G or an equivalent powder in a 


thickness of 250 micron and activated at 110oC for 1 hour. 


C-2.2 Micropipette  


C-2.3 Developing Chamber 


C-2.4 Chromatographic sprayer 


 


C-3 REAGENTS 


 


C-3.1 1, 4-Dichloro-2-nitrobenzene — pure, free from isomers. 


C-3.2 3, 4-Dichloronitrobenzene — pure  


C-3.3 Glacial Acetic Acid 


C-3.4 Zinc Dust 


C-3.5 Benzene  


C-3.6 Sodium Nitrite 


C-3.7 Hydrochloric acid  


C-3.8 Spray Reagent — Dissolve 1 g of 1 N napthylethylene diamine dihydrochloride in a mixture of 50 ml of 


methanol and 50 ml of 10 percent hydrochloric acid (v/v). 


C-3.9 Sodium hydroxide Solution — 20 percent (m/v). 


 


C-4 PROCEDURE  


 
C-4.1 Weigh 1 g each of the pure 1, 4- dichloro-2-nitrobenzene into 4 beakers of 500 ml capacity each. Weigh 0.1 g 


of 3, 4-dichloronitrobenzene into a dry 100 ml volumetric flask, dissolve and make up to volume with glacial acetic 


acid. Pipette out (using a safety pipette) 0.5 ml , 1 ml , 2 ml, and 3 ml of this acetic acid solution into the 4 beakers 


containing pure 1,4-dichloro-2- nitrobenzene. Thus we have standards containing 0.05 percent, 0.1 percent, 0.2 percent 


of 3, 4- dichloronitrobenzene. Now add 20 ml of glacial acetic acid to each beaker to dissolve the contents, warm, if 


necessary. Add 5 g of zinc dust to each beaker, followed by 10 ml of Hydrochloric acid. Keep for 30 minutes. Again 


add 5 g more of Zinc dust and 10 ml of hydrochloric acid and keep for 30 minutes. Repeat the operation for a third 


time. Now make the contents of all the beakers alkaline using sodium hydroxide solution. Add 25 ml of benzene and 


stir well to extract the amine formed. Transfer the benzene layer to a separating funnel by decantation. Repeat the 


extraction with two more instalments of 25 ml each of benzene and collect all the benzene extracts in the same 


separating funnel. Separate the benzene layer and transfer it into a 100 ml volumetric flask. 


 


C-4.2 Prepare the amine extract of the material under test in the same way as in the case of the four standards (see C-


4.1).  


 


C-4.2 Spot 10 microlitre each of the sample solution and the four standards on the thin layer plate. Allow to dry and 


keep the plate in the developing chamber containing benzene solvent. Allow to run for about 30 min. Take out the 


plate and allow to dry. Keep the plate for 2 min in a chamber containing nitrous acid fumes (prepared by mixing 


sodium nitrite and hydrochloric acid). Blow out the excess nitrous fumes from the plate and spray with the spraying 


reagent. The sample and the impurities are seen as violet spots. The material has Rf value of 0.95 and the 3, 4- 


dichloronitrobenzene 0.69. Compare the intensity of the impurity in the sample to the nearest in the standards.  
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ANNEX D 


[Table 1, sl no. (vii)] 


DETERMINATION OF 1, 4-DICHLORO-2-NITROBENZENE MOISTURE CONTENT BY KARL 


FISCHER 


D-1 APPARATUS  


D-1.1 Karl Fischer Moisture Analyzer 


D-1.2 Dry Heating Block 


D-1.3 Analytical Balance 


 


D-2 REAGENTS  


D-2.1 Karl Fischer reagent  
 


D-2.2 Methanol Dried  


 


D-3 PROCEDURE  


 


Add approximately 25 ml methanol in titration vessel and stir with magnetic stirrer. Now, add Karl Fischer reagent to 


complete the neutralization of methanol. Now, enter sample details in the instrument. Weigh 10 g of 1, 4-dichloro-2-


nitrobenzene (10 ml, if liquid) and melt it, if required. Now, add the weighed sample in the titration vessel and press 


START to continue titration. Ensure proper and complete addition of sample in vessel. Once the sample is added, the 


instrument automatically starts addition of Karl Fischer reagent in the titration vessel to titrate moisture present in 


sample. Instrument will stop adding Karl Fischer reagent automatically once it reaches the electrometric endpoint. 


Note down the burette reading. 


 


D-4 CALCULATION 
 


                                                          


 Moisture Content, percent (w/w) =   
𝑉 × 𝐹 × 100


𝑊 ×1000
 


                                                                                                                            
  Moisture Content, ppm =   Moisture (percent) × 1000 


 


where 


 


V =   volume of karl fischer reagent consumed, in ml: 


F  =  karl fischer reagent factor, in mg/ml and; 


W =  weight of sample taken, in g 


 


 


 


 


 


ANNEX E 


[Table 1, sl no. (viii)] 


DETERMINATION OF 1, 4-DICHLORO-2-NITROBENZENE CRYSTALLIZATION POINT 


E-1 APPARATUS   
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E-1.1 Thermometer 


NOTE — The thermometer shall bear a calibration certificate from any institution authorized to issue certificate traceable to 


international or national measurement standards. 


E-1.2 Dry Heating Block 


E-1.3 Stainless steel Wire 


E-1.4 Analytical Balance 


E-2 PROCEDURE  


 


Take approximately 15 g to 20 g of sample (1, 4-dichloro-2-nitrobenzene) in a test tube and heat the sample in a dry 


heater till it completely melts. Remove the test tube from the dry heating block and place thermometer in the test tube 


in such a way that the thermometer bulb is fully covered by sample material as shown in the figure below:   


 
 


 


 


 


 


 


 


 


 


 


 


 


FIG. 2 APPARATUS 


Now, stir the sample with stainless steel wire with vertical movement until solidification takes place. The constant 


temperature observed during solidification of the sample material shall be considered as crystallization point. 


 


ANNEX F 


(Foreword) 


 


Pictograms, signal word, hazard statement and precautionary statement:  


 


Pictogram(s)                   


             
 


 


Signal Word      


                   


          


         DANGER                  WARNING               ENVIRONMENTAL HAZARD 


Hazard Statement     


 
H302 Harmful if swallowed. 


H315 Causes skin irritation. 


H319 Causes serious eye irritation. 


H411 Toxic to aquatic life with long lasting effects. 


H335 May cause respiratory irritation. 


H317 May cause an allergic skin reaction. 
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Precautionary   


Statement   


 


Precautionary statement(s) Prevention 


P271 Use only outdoors or in a well-ventilated area. 


P280 Wear protective gloves/protective clothing/eye protection/face protection. 


P261 Avoid breathing dust/fumes. 


P270 Do not eat, drink or smoke when using this product. 


 


Precautionary statement(s) Response 


P302+P352 IF ON SKIN: Wash with plenty of water and soap. 


P305+P351+P338 


IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if 


present and easy to do. Continue rinsing. 


P333+P313 If skin irritation or rash occurs: Get medical advice/attention. 


P337+P313 If eye irritation persists: Get medical advice/attention. 


 


Precautionary statement(s) Storage 


P405 Store locked up. 


P403+P233 Store in a well-ventilated place. Keep container tightly closed. 


 


Precautionary statement(s) Disposal 


P501 Dispose of contents/container in accordance with local regulations. 
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BUREAU OF INDIAN STANDARDS 


DRAFT FOR COMMENTS ONLY  


(Not to be reproduced without permission of BIS 


or used as an Indian Standard) 


 
Draft Indian Standard 


ORTHO-CHLORO PARA-NITRO ANILINE — SPECIFICATION 
(First Revision of IS 15132) 


(ICS 71.080.30) 


 


 


FOREWORD  


(Formal clauses to be added later)  


 


Ortho-chloro para-nitro aniline is an important intermediate used in the manufacture of azo dyes. It is represented 


by the following formula:  


 


 
 


ORTHO-CHLORO PARA-NITRO ANILINE 


Molecular mass: 172.5 


CAS no.: 121-87-9  


 


 


This standard was originally published in 2002. In this (first) revision, determination of ortho-chloro para-nitro 


aniline content (assay) and impurities content that are 3,4-Dichloronitrobenzene, para-chloro ortho-nitro aniline 


by Gas chromatography have been added. The characteristics of moisture and volatile matter and matter insoluble 


in methanol have been modified to moisture content and matter insoluble in acetone respectively.  


The bags in which the material is stored or transported may also be labelled with pictograms, signal word, hazard 


statement, and precautionary statement as mentioned at Annex G, which are derived from GHS guidelines. At the 


time of publication, the latest edition of GHS guidelines were referred and are subject to revision and parties to 


agreement, are encouraged to investigate the possibility of applying the most recent labels as indicated.  


 
For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 


observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 


2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in 


the rounded off value should be the same as that of the specified value in this standard. 


 


 


 


 


Dye Intermediates Sectional Committee,  


PCD 26 


Last date for Comments 


29th April 2024 
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1 SCOPE 


 


This standard prescribes the requirements and methods of sampling and test for ortho-chloro para-nitro aniline. 


 


2 REFERENCES 


 


The following Indian Standards contain provisions which, through reference in this text constitute provisions of 


this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision 


and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most 


recent editions of the standards given below: 


 


IS No  Title  


1070:2023 Reagent grade water — Specification (fourth revision)  


5299:2001 Methods for sampling and tests for dye intermediates (first revision)  


 
3 REQUIREMENTS 


 
3.1 Description 


 


The material shall be in the form of dry yellow powder, free from lumps and extraneous substances powder. 


 


3.2 The materials shall also comply with the requirements given in Table 1, when tested according to the methods 


prescribed in col 4 and col 5 of Table 1. 


 


 
TABLE 1 REQUIREMENTS FOR ORTHO-CHLORO PARA-NITRO ANILINE 


(Clauses 3.2, 5.3 and 6.1) 


 


Sl 


No. 


Characteristic Requirement 


 


   


Method of tests, 


 Ref to 


 


 


(1) 


 


 


(2) 


  


 


(3) 


 


           Annex          IS 


(4)          (5) 


  i) Assay by GC1), percent area, Min 


 


Or 


 


           99.00 A — 


ii)        Assay (diazo), percent by mass, 


Min 


 


           98.50                 B            –– 


iii) 3,4-Dichloronitrobenzene Content 


by GC, percent area, Max 


0.20 


                 A 


— 


iv) Para-chloro ortho-nitro aniline by 


GC, percent area, Max  


 


0.20                                      — 


v) Other impurities by GC, percent 


area, Max  


 


            0.50 — 


vi) Moisture Content by Karl Fischer, 


percent by mass, Max 


 


 


 


 


            0.50                    C IS 2362 
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4 PACKING AND MARKING 


 
4.1 Packing 


 
The material shall be packed in HDPE /jumbo bags lined with suitable polyethylene film or as agreed to between 


the purchaser and the supplier. 


 
4.2 Marking 


 


4.2.1 Each bag shall be securely closed and shall bear legibly and indelibly the following information: 


 


a) Name of the material; 


b) Name of the manufacturer and his recognized trade-mark, if any;  


c) Batch number;  


d) Gross, net and tare mass;  


e) Month and year of manufacture; 


f) Shelf life of the material; and  


g) Any other statutory requirements; 


h) The minimum cautionary notice worded as under:  
 


            ‘DANGER! HAZARDOUS SOLID AND VAPOURS RAPIDLY ABSORBED THROUGH SKIN’. 


 
4.2.2 BIS Certification Marking 


 
The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment 


schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed 


thereunder, and the products may be marked with the standard mark. 


 
5 SAMPLING 


 
5.1 The method of drawing representative samples of the material shall be as prescribed in 4 of IS 5299. 
 
5.2 Number of Tests 


 


5.2.1 Tests for assay and impurities shall be conducted on each of the individual samples. 


 


5.2.2 Test for the remaining characteristics that are moisture content, melting point and acetone insoluble content 


shall be conducted on the composite sample. 


 


5.3 Criteria for Conformity 


vii) 2,6-Dichloro-4-Nitro aniline, 


percent by mass, Max 


0.2 
 


                D 


— 


 


viii) 4- Nitroaniline, percent by mass 


(on dry basis), Max 


 


             0.2 
 


— 


     


ix) Melting point, ⁰ C, Min  105 to 107  E 9 of IS 5299 


x) Acetone Insoluble, percent by 


mass, Max 


 


0.20 F — 


 


 


  


1)In case of disputes, determination of assay by GC shall be the referee method. 
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5.3.1 For Individual Samples  


 


The lot shall be declared as conforming to the requirements of all tests mentioned in 5.2.1, if each of the individual 


test results satisfies the relevant requirements given in Table 1.  


 


5.3.2 For Composite Sample  


 


For declaring the conformity of the lot to the requirements of the characteristics tested on the composite sample 


(see 5.2.2), the test result for each of the characteristics shall satisfy the relevant requirement given in Table 1. 


 
6. TESTS  


 


6.1 Tests shall be conducted according to the methods prescribed in col 4 and 5 of Table 1.  


 
6.2 Quality of Reagents 


   
Unless otherwise specified, pure chemicals and distilled water (see IS 1070) shall be employed in tests.  


 
NOTE — 'Pure chemicals' shall mean chemicals that do not contain impurities which affect the results of analysis.  


 


 
 


ANNEX A 


[Table 1, S1. No. (i), (iii), (iv) and (v)] 


DETERMINATION OF ASSAY OF ORTHO-CHLORO PARA-NITRO ANILINE BY GAS 


CHROMATOGRAPHY 


 
A-1 GENERAL   
 
Determine ortho-chloro para-nitro aniline content (assay), 3, 4-dichloronitrobenzene, para-chloro-ortho-nitro 


aniline content and other impurities content by gas chromatography using flame ionization detector. 


 
A-2 APPARATUS 


 


A-2.1 Analytical Balance 


A-2.2 Micro syringe 


A-2.3 Volumetric flask — 10ml 


A-2.4 Pipette 


 


A-2.5 Gas Chromatograph — any gas chromatograph equipped with a flame ionization detector (FID) may be 


used with following accessories and typical operating conditions: 


 


A-2.5.1 Column — (14 percent cyanopropyl-phenyl)-methylpolysiloxane with length 30 m, inner diameter 0.25 


mm and film thickness 1.0 µm or equivalent.   


A-2.5.2 Gas Chromatography Parameters : 


Carrier Gas : Nitrogen 


Injector Temperature : 275°C 


Carrier Gas Pressure : 110 kpa (16psi) 
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Column Oven programme 
 


Rate (°C/min) Temperature (°C) Hold time (min) 


-- 120 0 


10 240 13 


Hydrogen flow : 30 ml/min  


Zero air flow : 350 ml/min 


Purge Flow : 3.0 ml/min 


Make up gas (N2) flow : 25 ml/min 


Split Ratio : 1:40 


Detector Type : Flame Ionization Detector (FID) 


Detector Temperature : 300 °C 


Injection Volume : 1.0 μl 


Total run time : 25 min 


 


NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having difference in detector, 


column packing material and type (like packed/capillary, diameter, length, film thickness etc.), calibration technique (internal standard, 


external standard, area normalization, percent area etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, 


provided standardization and calibration of the components is established after setting GC parameters for the resolution and accuracy 


level as specified in this standard. 


 
 A-3 REAGENTS  


 


 A-3.1 Acetone 


 
A-4 PROCEDURE 


 


Weigh accurately about 1 g of ortho-chloro para-nitro aniline into a 10 ml volumetric flask and dissolved in 


acetone and make up volume upto mark using acetone and mix well. Take a 1.0 μl sample in a micro syringe and 


confirm there are no air bubbles. Inject the sample and allow the run to complete run time. 


 


 A-5 PEAK TIME 


 


Ortho-chloro para-nitro aniline      :20.80 min 


 


3, 4-dichloronitrobenzene              :10.38 min 


 


Para-chloro ortho-nitro aniline       :16.14 min 


 


 


 


 







                                                                                                   Doc. No.: PCD 26 (24980) WC  


                                                                                                                     February 2024                                             


 
FIG.1 A TYPICAL CHROMATOGRAM 


 


A-6 CALCULATION  


 
A-6.1 Calculate the peak area of individual constituent pertaining to ortho-chloro para-nitro aniline on the 


chromatogram of the material. The concentration of the constituent may be obtained on the basis of peak area on 


chromatogram obtained with standard ortho-chloro para-nitro aniline. 


 


 


Assay, percent by area = 
ortho−chloro para−nitro aniline  peak area inthe sample 


𝑆𝑢𝑚 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑎𝑙𝑙 𝑡ℎ𝑒 𝑝𝑒𝑎𝑘𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑐ℎ𝑟𝑜𝑚𝑎𝑡𝑜𝑔𝑟𝑎𝑚
× 100 


 


 


A-6.2 Similarly, 3, 4-dichloronitrobenzene and para-chloro ortho- nitro aniline content shall be calculated. 


A-6.3 Determination of other impurities content shall be calculated as: 


 


         Other impurities, percent by area = 


 
100 − (𝐴𝑠𝑠𝑎𝑦 + 3,4 𝑑𝑖𝑐ℎ𝑙𝑜𝑟𝑜𝑛𝑖𝑡𝑟𝑜𝑏𝑒𝑛𝑧𝑒𝑛𝑒 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 + 𝑝𝑎𝑟𝑎 − 𝑐ℎ𝑙𝑜𝑟𝑜 𝑜𝑟𝑡ℎ𝑜 − 𝑛𝑖𝑡𝑟𝑜 𝑎𝑛𝑖𝑙𝑖𝑛𝑒 𝑐𝑜𝑛𝑡𝑒𝑛𝑡) 


 


 


 
ANNEX B 


[Table 1, S1. No. (ii)] 


DETERMINATION OF ASSAY (DIAZO) OF ORTHO-CHLORO PARA-NITRO ANILINE 


 
B-1 APPARATUS   


B-1.1 Beaker — 1000 ml 


B-1.2 Calibrated Burette — 50 ml 


B-1.3 Glass Rod  


B-1.4 Electric Stirrer 


B-1.5 Analytical balance 


B-2 REAGENTS  


B-2.1 Sulphuric acid — 98 percent, Analytical Reagent Grade 


B-2.2 Hydrochloric acid — 30 percent w/w, Analytical Reagent Grade  


B-2.3 Potassium bromide — Analytical Reagent Grade 


B-2.4 Sodium nitrite solution — 0.2 N 


B-2.5 Ice  


B-2.6 Starch iodide paper 


B-3 PROCEDURE 


 
Weight accurately about 1 g to 1.5 g of ortho-chloro para-nitro aniline and transfer to a 1liter beaker with the help 


of water. Add 400 ml of Distilled water to dissolve it then add 50 ml of sulphuric acid and then cool to room 


temperature. Add 30 ml hydrochloric acid to it using measuring cylinder and 1.0 g potassium bromide and ice 


pieces. Temperature should be maintained 0-5 oC. Then titrate against 0.2 N sodium nitrate solution. Observe the 


end point as a faint blue ring just appears on Starch Iodide paper.  Endpoint should be constant for 5 minutes.       


B-4 CALCULATION  
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Assay (by diazo), percent by mass =  
𝑉 ×𝑁×172.5×100


𝑀×1000
 


 


where,  


V = volume of standard sodium nitrite solution used in the titration, ml;  


N = normality of sodium nitrite solution; and  


M = mass of the material taken for the test, g 


 


 
ANNEX C 


[Table 1, S1. No. (vi)] 


DETERMINATION OF ORTHO-CHLORO PARA-NITRO ANILINE MOISTURE CONTENT BY 


KARL FISCHER 


C-1 APPARATUS  


C-1.1 Karl Fischer Instrument with Detection Limit 


C-1.2 Micro syringe  


C-1.3 Digital Balance  


C-2 REAGENT  


C-2.1 Karl Fischer reagent  


C-2.2 Methanol Dried  


C-3 PROCEDURE  


Add approximately 60 ml methanol in titration vessel and stir with magnetic stirrer. Now, add Karl Fischer reagent 


to complete neutralization of methanol. After that, weigh 0.5 g to 1.0 g of ortho-chloro para-nitro aniline(sample) 


in titration vessel and dissolve it in methanol. If they are not soluble in methanol then heat the solution. Now, 


instrument automatically starts addition of Karl Fischer reagent in the titration vessel to titrate moisture content 


present in sample. Instrument will stop adding Karl Fischer reagent automatically once it reaches the electrometric 


endpoint. Note down the burette reading. 


C-4 CALCULATION 


                                              


Moisture Content, percent w/w =  
𝑉×𝐹×100


𝑊×1000
                                         


where  


 


   V = volume of karl fischer reagent consumed, in ml: 


   F = karl fischer reagent factor, in mg/ml; and 


   W = weight of sample taken, in g 


 


ANNEX D 


[Table 1 Sl No. (vii) and (viii)] 


 
DETERMINATION OF 2,6-DICHLORO-4-NITRO ANILINE AND 4- NITROANILINE CONTENTS  


 
D-1 For details of TLC test method, reference may be made to IS 5299 


 


D-2 APPARATUS  


D-2.1 Aluminium foils pre-coated with silica gel 
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D-2.2 Calibrated syringe 


D-2.3 Hair drier 


D-2.4 Development chamber 


D-2.5 UV cabinet 


D-2.6 Iodine chamber 


D-3 CHEMICALS 


D-3.1 4-Nitroaniline standard sample 


D-3.2 3, 4 Dichloro nitro-benzene standard sample (3,4 DCNB) 


D-3.3 2, 6 Dichloro-4-nitroaniline standard sample 


D-3.4 4-nitroaniline 


D-3.5 Toluene 


D-3.6 Chloroform 


D-3.7 Ammonia solution –– Specific  gravity 0.91, 25 percent m/m. 


D-4 PREPARATION OF STOCK SOLUTIONS 


D-3.1 Weigh exactly 0.1 g of standard 3,4 DCNB. Make the volume to 100 ml using chloroform. Strength of this 


solution is 1 ml = 1 mg of DCNB (Use this as a stock solution). 


D-3.2 Take 5 ml of above stock solution and dilute it to 100 ml with chloroform and use for spotting. 


D-3.3 Similarly, prepare standard sample solutions of 2,6 Dichloro-4-nitroaniline and 4-nitroaniline. 


D-3.4 Then prepare sample solution of 100 ml in chloroform from 0.1 g sample. If insoluble matter is present, 


filter it and use. 


D-4 SPOTTING, DEVELOPING AND ANALYSIS 


D-4.1 Spot 2, 4,6,8,10 ml of stock solution. These spots are corresponding to 0.1 percent, 0.2 percent, 0.3 percent, 


0.4 percent and 0.5 percent of standard DCNB respectively. Spot 10 ml of sample solution also. Dry the spots 


with hair drier. 


D-4.2 Develop the plate in toluene solvent saturated with ammonia. Dry the plate and observe the plate in UV 


cabinet at 254 nm. 


D-4.3 Compare the intensity of DCNB spots of standard DCNB solutions with the spots at same Rf value produced 


by the sample. 


D-4.4 DCNB can be quantitatively determined up to 0.5 percent in sample by comparing the colour intensities. 


For 0.5 percent to 2 percent DCNB content spot 2,4,6,8 ml of standard DCNB along with 2 ml of sample solution. 


Repeat the process. The standard DCNB spots corresponds to 0.5 percent, 1 percent, 1.5 percent and 2 percent 


DCNB respectively. 
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D-4.5 Similarly, determine the percentage of 2, 6 dichloro-4-nitroaniline and 4-nitroaniline present. 


ANNEX E 


[Table 1, s1. no. (ix)] 


DETERMINATION OF MELTING POINT OF ORTHO-CHLORO PARA-NITRO ANILINE 


 


D-1 Apparatus  


D-1.1 One end sealed capillary tube  


D-1.2 Melting point apparatus 


D-1.3 Thermometer 


NOTE–– The thermometer shall bear a calibration certificate from any institution authorized to issue certificate traceable to 


international or national measurement standards. 


D-2 PROCEDURE 


 


Grind the sample into powder form & fill it in a one end sealed glass capillary tube. Keep this capillary tube in a 


melting point apparatus. Now, start heating slowly and observe the temperature in a calibrated 


thermometer/temperature controller. When substance in the capillary tube starts melting, note down the 


temperature and when the substance is completely melted, note down the temperature. 


 


 
ANNEX F 


[Table 1, s1. no. (x)] 


DETERMINATION OF ORTHO-CHLORO PARA-NITRO ANILINE CONTENT INSOLUBLE IN 


ACETONE 


 
E-1 APPARATUS 


E-1.1 Filtration Assembly 


E-1.2 Whatman Filter paper — 42 micron  


E-1.3 Measuring cylinder 


E-1.4 Vacuum Pump 


E-1.5 Weighing Balance — least count of 0.0001 gm 


E-2 REAGENT 


E-2.1 Acetone  


E-3 PROCEDURE 


 


Dissolve 5.0 g of the ortho-chloro para-nitro aniline (sample) in approximately 100 ml acetone. Record weight of 


filter paper (V1). Turn vacuum on and filter above solution. Wash the filter paper with 50 of acetone to dissolve 


the sample. Remove filter paper from filter assembly and dry at 80 oC for 1 h. Weigh the filter paper and record 


weight as final weight of paper (V2). 


 
NOTE ––Alternatively, methanol may be used as a solvent in place of acetone.  


 


E-4 CALCULATION 


                     


                                          Insoluble = 
𝑉2−𝑉1


𝑉
 ×100 


 


 


where 


 


        V2 = final weight of filter paper 


        V1 = initial weight of filter paper 
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        V  = weight of sample  


 


   


 
ANNEX G 


(Foreword) 


 
Pictograms, signal word, hazard statement and precautionary statement:  


 


 


 


Pictogram(s)                   


                          


  
 


Signal Word      


                   


          


             Warning                                Environmental hazard 


Hazard Statement     


 
H301 Harmful if swallowed. 


H411 Toxic to aquatic life with long lasting effects. 


H333 May be harmful if inhaled. 


 


Precautionary   


Statement   


 


Prevention 


P264 Wash all exposed external body areas thoroughly after handling. 


P270 Do not eat, drink ok or smoke when using this product. 


P273 Avoid release to the environment. 


Response 


P304+P312 IF INHALED: Call a POISON CENTER/doctor/physician/first aider/if 


you feel unwell. 


P391 Collect spillage. 


P301+P312 IF SWALLOWED: Call a POISON CENTER/doctor/physician/first 


aider/if you feel unwell. 


P330 Rinse mouth. 


Disposal 


P501 Dispose of contents/ container in accordance with local regulations. 
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BUREAU OF INDIAN STANDARDS 


DRAFT FOR COMMENTS ONLY  


(Not to be reproduced without permission of BIS 


or used as an Indian Standard) 


 


भारतीय मानक मसौदा 
 


पी-नाइट्रोटोल्यूइन — विविवि 


(IS 3562 का दसूरा पुनरीक्षण) 


 
Draft Indian Standard 


 


p-NITROTOLUENE, TECHNICAL — SPECIFICATION 


(Second Revision of IS 3562) 


 


(ICS 71.080.30) 


 


 


FOREWORD  


 


(Formal clauses to be added later) 


 


p-Nitrotoluene (C7H7NO2) or 4-Nitrotoluene or 1-Methyl-4-Nitrobenzene is an intermediate 


used for the manufacture of p-toluidine, fuchsine and various other synthetic dyes, apart from 


its use in the manufacture of dinitrostilbene compounds. It is also a drug intermediate being the 


starting material for the preparation of p-nitrobenzoic acid which is used in the preparation of 


synthetic drugs like folic acid. It has the following structural formula: 


 


 
p-NITROTOLUENE, TECHNICAL 


Molecular Mass: 137 


CAS no.: 99-99-0 


 


This standard was first published in 1965 and subsequently revised in 1997. The Committee 


responsible for preparation of this standard felt the need to revise it to keep it in line with 


present industrial practices. In this (second) revision, determination of p-nitrotoluene content 


by Gas Chromatography has been updated and a new characteristic that is moisture content has 


Dye Intermediates Sectional Committee,  
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been added. Requirements of dinitrocresols content, dinitrotoluene content, unnitrated 


hydrocarbons content and matter insoluble in methanol have been deleted.  


 


The bags or containers in which the material is stored or transported may also be labelled with 


pictograms, signal word, hazard statement, and precautionary statement as mentioned at Annex 


D, which are derived from GHS guidelines. At the time of publication, latest edition of GHS 


guidelines were referred and are subject to revision and parties to agreement, are encouraged 


to investigate the possibility of applying the most recent labels as indicated. 


 


For the purpose of deciding whether a particular requirement of this standard is complied with, 


the final value, observed or calculated expressing the result of a test or analysis, shall be 


rounded off in accordance with IS 2: 2022 ‘Rules for rounding off numerical values (second 


revision)’. The number of significant places retained in the rounded off value should be the 


same as that of the specified value in this standard. 


 


1 SCOPE 


 


This standard prescribes the requirements and methods of sampling and testing for p-nitro- 


toluene, technical. 


 


2 REFERENCES 


 


The following standards contain provisions which, through reference in this text constitute 


provisions of this standard. At the time of publication, the editions indicated were valid. All 


standards are subject to revision and parties to agreements based on this standard are 


encouraged to investigate the possibility of applying the most recent editions of the standards 


indicated below: 


IS No. 


 


Title 


IS 1070 : 2023 Reagent grade water — Specification  (fourth revision) 


IS 1260 (Part 1) : 1973 Pictorial marking for handling and labelling of goods : Part 1 


Dangerous goods (first revision) 


IS 2552 : 1989 Steel drums (galvanized and ungalvanized) (third revision) 


IS 5299 : 2001 Methods for sampling and tests for dye intermediates (first 


revision) 


 


3 REQUIREMENTS 


 


3.1 Description 


 


The material shall be in the form of dry yellow powder, free from lumps and extraneous 


substances. 


 


3.2 The materials shall also comply with the requirements given in Table 1, when tested 


according to the methods prescribed in col (4) and (5) of Table 1. 
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Table 1 Requirements for p-Nitrotoluene, technical 
(Clause 3.2, 5.3.1 and 6.1) 


 


Sl 


No. 


 


Characteristic 


 


Requirement 


 


Method of Test, Ref to  


 


Annex IS 


(1) (2) (3) (4) (5) 


i)  Assay by GC, percent area, Min 99.60  


 


              


              


               A 


 


— 


ii)  Impurities 


 


m-Nitrotoulene Content by GC,    


percent area, Max 


 


0.15 


 o-Nitrotoulene Content by GC, 


percent area, Max 


0.20 


iii) Moisture content by Karl 


Fischer, percent by    mass, Max 


0.10 B IS 2362 


iv) Crystallization Point1), °C 


 


50.5 C 8 of IS 5299 


       1) Crystallization point is optional requirement. 


 


4 Packing and Marking  


 


4.1 Packing  


 


The material shall be packed in galvanized iron drums (see IS 2552) or in jumbo bag or in 


tanker or as agreed to between the purchaser and the supplier.  


 


4.2 Marking  


 


4.2.1 Each bag or container shall bear legibly and indelibly the following information: 


  


a) Name of the material; 


b) Name of the manufacturer and his recognized trade-mark, if any;  


c) Batch number;  


d) Gross, net and tare mass;  


e) Month and year of manufacture; 


f) Shelf life of the material; and  


g) Any other statutory requirements 
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4.2.2 For supplies of material in bulk, a test certificate containing the details mentioned at 4.2.1 


shall be provided for each consignment.  


 


4.2.3 BIS Certification Marking  


 


The product(s) conforming to the requirements of this standard may be certified as per the 


conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 


2016 and the rules and regulations framed thereunder, and the products may be marked with 


the standard mark. 


 


5 SAMPLING 


 


5.1 The method of drawing representative samples of the material shall be as prescribed in 4 


of IS 5299. 


 


5.2 Number of Tests 


 


5.2.1 Tests for assay, impurities, crystallization point and moisture content shall be conducted 


on each of the individual sample. 


 


5.3 Criteria for Conformity 


 


5.3.1 The lot shall be declared as conforming to the requirements of all tests mentioned if each 


of the individual test results satisfies the relevant requirements given in Table 1. 


 


6 TESTS  


 


6.1 Tests shall be conducted according to the methods prescribed and as indicated in col (4) 


and (5) of Table 1. 


 


 


6.2 Quality of Reagents 


 


Unless otherwise specified, pure chemicals and distilled water (see IS 1070) shall be employed 


in tests. 


 
Note — ‘Pure chemicals’ shall mean chemicals that do not contain impurities which affect the results of 


analysis. 


 


ANNEX A 


[Table 1, sl.no. (i) and (ii)] 


DETERMINATION OF ASSAY OF p-NITROTOLUENE, TECHNICAL BY GAS 


CHROMATOGRAPHY 


 


A-1 GENERAL 


 


Determination of assay shall be carried out by Gas Chromatography instrument through area 


percent calculation. 
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A-2 APPARATUS 


 


A-2.1 Analytical balance 


 


A-2.2 Volumetric flask 


 


A-2.3 Glass beaker 


 


A-2.4 Sonicator 


 


A-2.5 Water bath 


 


A-2.6 Gas Chromatograph — Any gas chromatograph equipped with a flame ionization detector 


(FID). 


 


A-2.6.1 Column, (14 percent cyanopropyl-phenyl)-methylpolysiloxane with length 30 m, inner 


diameter 0.25 mm and film thickness 1.0 µm or equivalent. 


 


A-2.6.2 Gas Chromatography Parameters: 


  


Carrier gas : Nitrogen 


Injector Temperature : 275 °C 


Column oven programme 


 


 


Rate (°C/min) Temperature (°C) Hold time (min) 


-- 100 2.0 


10 230 15 


 


Pressure  : 100 kPa 


Hydrogen flow  : 30 ml/min 


Air flow  : 400 ml/min 


Column flow  : 1.0 ml/min 


Split ratio  : (1:30) 


Detector type  : FID 


Detector Temperature  : 275 °C 


Injection Volume  : 1.0 µl 


Run time  : 30.0 min 


 
NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method 


having difference in detector, column packing material and type (like packed/capillary, diameter, length, 


film thickness etc.), calibration technique (internal standard, external standard, area normalization, 


percent area etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, 


provided standardization and calibration of the components is established after setting GC parameters 


for the resolution and accuracy level as specified in this standard. 


 







 Doc: PCD 26 (25691) WC  


                                                                                                                                    May 2024 


 


 Page 6 of 9 


 


A-3 REAGENT   


 


A-3.1 Methanol — Solvent 


 


A-4 PROCEDURE 
 


Take 0.5 g of (sample) and make up to 10 ml with methanol. Dissolve properly and take 1.0 μl 


sample in micro syringe. Confirm there are no air bubbles in the syringe and inject the sample 


and allow the run to complete run time.  


 
NOTE — The weights and volumes given are the recommended amounts for routine quantitative 


analysis. Alternative amounts may be used, provided that the final concentrations remain the same. 


 


 


A-5 PEAK TIME 
 


m-Nitrotoluene   11.78 min  


 


p-Nitrotoluene   12.26 min 


 


o-Nitrotoluene   11.04 min 


 


 


 


 


 
FIG. 1 A TYPICAL CHROMATOGRAM 
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A-6 CALCULATION 
 


A-6.1 Calculate the peak area of individual constituent pertaining to p-Nitrotoulene on the 


chromatogram of the material. The concentration of the constituent may be obtained on the 


basis of peak area on chromatogram obtained with standard p-Nitrotoulene. 


 


Assay, percent by area = 
𝑝−Nitrotoulene   peak area in the sample 


Sum Areas of all peaks in the chromatogram
× 100 


 


A-6.2 Similarly, m-Nitrotoulene and o-Nitrotoulene content shall be calculated. 


 


ANNEX B 


[Table 1, Sl. no.(iii)]  


DETERMINATION OF p-NITROTOULENE MOISTURE CONTENT BY KARL 


FISCHER  


 


B-1 REAGENTS  


B-1.1 Karl Fischer reagent  


B-1.2 Methanol Dried  


B-2 APPARATUS  


B-2.1 Karl Fischer Moisture Analyzer 


B-2.2 Dry Heating Block 


B-2.3 Analytical Balance 


B-3 PROCEDURE  


Add approximately 40 ml methanol in titration vessel and stir with magnetic stirrer. Now, add 


Karl Fischer reagent to complete the neutralization of methanol. Now, enter sample details in 


the instrument and melt the sample, if required. After that, weigh 2.0 g of solid sample (2 ml, 


if liquid sample) and add in the titration vessel and press START to continue titration. Ensure 


proper and complete addition of sample in vessel. Once the sample is added, the instrument 


automatically starts addition of Karl Fischer reagent in the titration vessel to titrate moisture 


content present in sample. Instrument will stop adding Karl Fischer reagent automatically once 


it reaches the electrometric endpoint. Note down the burette reading. 


 


B-4 CALCULATION 


                                                        


Moisture Content, percent w/w =    
V ×   F  ×  100


𝑊 ×  1000
 


 


Moisture Content, in ppm = Moisture (percent) × 1000 


 


where 
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V = volume of karl fischer reagent consumed, in ml: 


F =  karl fischer reagent factor, in mg/ml and; 


W = weight of sample taken, in g. 


 


 


 


ANNEX C 


[Table 1, s1. no. (iii)] 


DETERMINATION OF p-NITROTOULENE CRYSTALLIZATION POINT 


 


C-1 Take about 20 g of sample into a clean and dry test tube. Heat it up to 50 °C to 60 °C until 


material will melt. Remove the test tube from the water bath. Now take a calibrated 


thermometer and dip it into the test tube by stirring with thermometer. Whenever the material 


starts to crystallize, then the temperature of solidification will be constant at temperature. That 


temperature is the crystallization point of the material.          


 


ANNEX D 


(Foreword) 


Pictograms, signal word, hazard statement and precautionary statement 


 


Pictogram(s)                     


                                  
 


Signal Word                 WARNING         HEALTH              ENVIRONMENTAL                                                            


                              HAZARD                       HAZARD 


 


Hazard statement(s)  H301+H311+H331— Toxic if swallowed, in contact with 


skin or if inhaled.  


H341 — Suspected of causing genetic defects.  


H351 — Suspected of causing cancer.  


H373 — May cause damage to organs through prolonged or       


repeated exposure.  


H411 — Toxic to aquatic life with long lasting effects. 


 


Precautionary Statement(s) 


          


P260 — Do not breathe dust. 


P264 — Wash hands thoroughly after handling. 


P270 — Do not eat, drink or smoke when using this product. 


P271 — Use only outdoors or in a well-ventilated area. 


P273 — Avoid release to the environment. 


P280 — Wear protective gloves, protective clothing. 
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  P301+P310 — IF SWALLOWED: Immediately call a doctor,                                                                                                                                                                                                                                                                                                                                                         


a POISON   CENTER. 


P302+P352 — IF ON SKIN: Wash with plenty of soap and 


water. 


P304+P340 — IF INHALED: Remove person to fresh air and 


keep comfortable for breathing. 


P311 — Call doctor, a POISON CENTER. 


P321— Specific treatment (see supplemental first aid 


instruction on this label). 


P330 — Rinse mouth. 


  P361+P364 — Take off immediately all contaminated 


clothing and wash it before reuse. 


P391 — Collect spillage. 


P403+P233 — Store in a well-ventilated place. Keep 


container tightly closed. 


P405 — Store locked up. 


P501 — Dispose of container, contents to hazardous or 


special waste collection point, in accordance with local, 


regional, national and/or international regulation 
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BUREAU OF INDIAN STANDARDS 


DRAFT FOR COMMENTS ONLY 


(Not to be reproduced without permission of BIS 


or used as an Indian Standard) 


 


Draft Indian Standard 


2-NITROTOLUENE — SPECIFICATION 


(First Revision of IS 8397) 


(ICS 71.080.30) 


 


Dye Intermediates Sectional Committee,                                                                                   Last date for comment                                              


PCD 26                                                                                                                                                  30th April 2024 


 


FOREWORD 


(Formal clauses to be added later) 


 


 


2-Nitrotoluene (C7H7O2N) is an important intermediate used in the manufacture of dyes and explosives. It is also 


known as 2-nitro-l-methyl benzene. It is obtained by nitration of toluene. It is represented by the following structural 


formula: 


 
2-NITROTOULENE 


Molecular mass 137.138  


CAS Number 88-72-2 


This standard was originally published in 1976. In this (first) revision, test methods for determination of 2-Nitrotoluene 


content (assay) and impurities content that are 3-Nitrotoulene and 4-Nitrotoulene by gas chromatography have been 


modified. A new characteristic that is moisture content has been added. The requirement of Di-nitrotoluene and pH 


have been deleted. 


 


The bags or containers in which the material is stored or transported may also be labelled with pictograms, signal 


word, hazard statement, and precautionary statement as mentioned at Annex C, which are derived from GHS 


guidelines. At the time of publication, the latest edition of GHS guidelines were referred and are subject to revision 


and parties to agreement, are encouraged to investigate the possibility of applying the most recent labels as indicated.  


                 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 


observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 2022 


‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded 


off value should be the same as that of the specified value in this standard. 
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1 SCOPE 


 


1.1 This standard prescribes the requirements and the methods of sampling and testing for 2-Nitrotoluene. 


 


2 REFERENCES  


 


The following Indian standards contain provisions which, through reference in this text constitute provisions of this 


standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties 


to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions 


of the standards indicated below: 


 


IS No. Title 


IS 1070 : 2023 Reagent grade water — Specification (fourth revision) 


IS 2552 : 1989 Steel drums (Galvanized and Ungalvanized) — Specification (third revision)  


IS 5299 : 2001 Methods of Sampling and Tests for dye Intermediates (first revision) 


 


3 REQUIREMENTS 


 


3.1 Description  


 


The material shall be in the form of clear yellow color liquid, free from extraneous matter. 


 


3.2 The material shall also comply with the requirements given in Table 1, when tested according to the methods 


prescribed in col 4 and 5 of Table 1.  


 


TABLE 1 REQUIREMENTS FOR 2- NITROTOULENE 


(Clauses 3.2, 5.3.1 and 6.1) 


 


 


 


 


Sl 


No. 


Characteristic Requirement 


 


   


Method of tests Ref to 


 


 


(1) 


 


 


(2) 


 


 


(3) 


 


Annex 


 


(4) 


IS 


 


(5) 


i) Assay by GC, percent area, Min 


 


99.7 


 
 


 


A 


 


 


— 
ii) 3-Nitrotoulene, percent area, Max 


 


0.20 


iii) 4-Nitrotoulene, percent area, Max 0.20 


iv) Moisture Content by Karl Fischer, 


percent, Max 


0.10 B — 


v) Crystallization point1), ⁰ C, Min 


 


-9.5 — 7 of IS 5299 


 1) Crystallization point is optional requirement to be tested.  
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NOTE –– 2-Nitrotoluene exists in two polymorphic forms, namely, alpha type crystals having crystallizing point of -9.5⁰C and beta type crystals     


having crystallizing point of -3.5⁰C. Generally the crystallizing point recorded is that of alpha form only. However, there are instances when there 


is another crystallizing point, namely, that of beta form. In such cases, the sample should be heated to its boiling point, cooled and then the 


crystallizing point redetermined. If the beta form persists, the crystallizing point determination should be further repeated by using seed crystals of 
some other sample that exists in alpha form. 


 


4 PACKING AND MARKING 


 


4.1 Packing 


 


The material shall be packed in galvanized iron drums and tanker or as agreed to between the purchaser and the 


supplier. The containers shall be securely closed. 


 


4.2 Marking   


 


4.2.1 Each container shall bear legibly and indelibly the following information: 


 


    a) Name of the Material;  


    b) Name of the manufacturer and his recognized trade-mark, if any; 


    c) Batch number; 


    d) Gross, net and tare mass;  


    e) Month and year of manufacture;  


    f) Shelf life of the material; and 


    g) Any other statutory requirements  


     


4.2.2 For supplies of material in bulk, a test certificate containing the details mentioned at 4.2.1 shall be provided for 


each consignment.  


 


4.2.3 BIS Certification Marking  


 


The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment 


schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed 


thereunder, and the products may be marked with the standard mark. 


 


5 SAMPLING 


 


5.1 Representative samples of the material shall be drawn as prescribed in 4 of IS 5299. 


 


5.2 Number of Tests 


 


5.2.1 Tests for the assay, 3-nitrotoluene, 4-nitrotoluene, moisture content and crystallizing point shall be conducted 


on the individual sample. 


 


5.3 Criteria for Conformity  


 


5.3.1 The lot shall be declared as conforming to the requirements of assay, 3-nitrotoluene, 4-nitrotoluene, moisture 


content and crystallizing point, if each of the individual test results satisfies the relevant requirement given in Table 


1. 


 


6 TEST METHODS 


 


6.1 Tests shall be carried out according to the method prescribed in col 4 and col 5 of Table 1. 


 







Doc. No.: PCD 26 (24990) WC 


March 2024 


 


 Page 4 of 


11 


6.2 Quality of Reagents  


 


 Unless specified otherwise, pure chemicals and distilled water (see 1070) shall be employed in tests. 


 
NOTE — ‘Pure chemicals’ shall mean chemicals that do not contain impurities which affect the results of analysis. 


 


  


 


ANNEX A 


[Table 1, Sl No. (i)] 


DETERMINATION OF ASSAY OF 2- NITROTOULENE BY GAS CHROMATOGRAPHY 


 


A-1 GENERAL 


 


Determination of 2-Nitrotoulene content (assay) and content of impurities that are 3-Nitrotoulene and 4-Nitrotoulene 


by Gas Chromatography instrument through area percent calculation. 


 


A-2 APPARATUS  


A-2.1 Analytical Balance  


A-2.2 Volumetric Flask — 10 ml 


A-2.3 Glass Beaker 


A-2.4 Sonicator  


A-2.5 Gas Chromatograph — Gas chromatograph equipped with a flame ionization detector (FID) may be used 


with following accessories and typical operating conditions: 


A-2.5.1 Column — (14 percent cyanopropyl-phenyl)-methylpolysiloxane with length 30 m, inner diameter 0.25 mm 


and film thickness 1.0 µm or equivalent.   


 


A-2.5.2 Gas Chromatography Parameters : 


 


Carrier Gas : Nitrogen 


Injector Temperature : 275°C 


Carrier Gas Pressure 


 


: 120 kpa 


 


Column Oven programme 
 


Rate (°C/min) Temperature (°C) Hold time (min) 


-- 100 2 


10 230 15 


Hydrogen flow : 30 ml/min  


Zero air flow : 400 ml/min 


Purge Flow : 3.0 ml/min 


Make up gas (N2) flow : 25 ml/min 


Split Ratio : 1 : 30 
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Detector Type : Flame Ionization Detector (FID) 


Detector Temperature : 275°C 


Injection Volume : 1.0 μl 


Total run time : 30.0 min 


 


NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having difference in detector, column 


packing material and type (like packed/capillary, diameter, length, film thickness etc.), calibration technique (internal standard, external 


standard, area normalization, percent area etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, provided 


standardization and calibration of the components is established after setting GC parameters for the resolution and accuracy level as specified 


in this standard. 


A-3 REAGENT  


 


A-3.1 Methanol — Solvent 


A-4 PROCEDURE   


 


Take 0.5 g of 2-Nitrotoulene (sample) and make up to 10 ml with methanol. Now, dissolve properly and take 1.0 µl 


of sample as prepared micro syringe. Confirm there are no air bubbles in the syringe and inject the sample and allow 


the run to complete the run time. 


NOTE — The weight and volume given are the recommended amounts for routine quantitative analysis. Alternative amounts may be 


used, provided that the final concentration remain the same. 


A-5 PEAK TIME 


 


2-Nitrotoluene 11.15  


3-Nitrotoluene 11.81  


4-Nitrotoluene 12.21  


 


 


 


FIG 1 A TYPICAL CHROMATOGRAPH 


 


 


A-6 CALCULATION  
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A-6.1 Calculate the peak area of individual constituent pertaining to 2-Nitrotoulene on the chromatogram of the 


material. The concentration of the constituent may be obtained on the basis of peak area on chromatogram obtained 


with standard 2-Nitrotoulene. 


 


 


Assay, percent by area = 
2−Nitrotoulene  peak area inthe sample 


𝑆𝑢𝑚 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑎𝑙𝑙 𝑡ℎ𝑒 𝑝𝑒𝑎𝑘𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑐ℎ𝑟𝑜𝑚𝑎𝑡𝑜𝑔𝑟𝑎𝑚
× 100 


 


 


A-6.2 Similarly, 3-Nitrotoulene and 4-Nitrotoulene content shall be calculated. 


 


 


 


ANNEX B 


[Table 1, Sl No. (iv)] 


DETERMINATION OF 2-NITROTOLUENE MOISTURE CONTENT BY KARL FISCHER 


D-1 APPARATUS  


D-1.1 Karl Fischer Moisture Analyzer 


D-1.2 Dry Heating Block 


D-1.3 Analytical Balance 


 


D-2 REAGENTS  


D-2.1 Karl Fischer reagent  


 


D-2.2 Methanol Dried  


 


D-3 PROCEDURE  


 


Add approximately 40 ml of methanol in titration vessel and stir with magnetic stirrer then add Karl Fischer reagent 


to complete neutralization of methanol. After that, weigh 2 g of 2-Nitrotoluene (sample) in titration vessel and dissolve 


it in methanol. Now, instrument automatically starts addition of Karl Fischer reagent in the titration vessel to titrate 


moisture content present in sample. Instrument will stop adding Karl Fischer reagent automatically once it reaches the 


electrometric endpoint. Note down the burette reading. 


   


D-4 CALCULATION 


 


                                                          


 Moisture Content, percent (w/w) =   
𝑉 × 𝐾𝐹 × 100


𝑊 ×1000
 


                                                                                                                            
  Moisture Content, ppm =   Moisture (percent) × 1000 


 


where 


 


V =   volume of karl fischer reagent consumed, in ml: 


F  =  karl fischer reagent factor, in mg/ml and; 


W =  weight of sample taken, in g 
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ANNEX C 


(Foreword) 


 


Pictograms, signal word, hazard statement and precautionary statement:  


 


Pictogram(s)    


               


             
 


 


Signal Word      


                   


       


DANGER                  WARNING               ENVIRONMENTAL HAZARD 


Hazard Statement     


 


H302 - Harmful if swallowed. 


H340 - May cause genetic defects. 


H350 - May cause cancer. 


H361f - Suspected of damaging fertility. 


H411 - Toxic to aquatic life with long lasting effects. 


 


Precautionary    


Statement   


 


Precautionary statement(s) Prevention 


P201 - Obtain special instructions before use. 


P202 - Do not handle until all safety precautions have been read and understood. 


P264 - Wash hands thoroughly after handling. 


P270 - Do not eat, drink or smoke when using this product. 


P273 - Avoid release to the environment. 


P280 - Wear protective gloves, protective clothing. 


P301+P312 - IF SWALLOWED: Call doctor, a POISON CENTER if you feel 


unwell. 


P308+P313 - IF exposed or concerned: Get medical advice/attention. 


P330 - Rinse mouth. 


P391 - Collect spillage. 


P405 - Store locked up. 


P501 - Dispose of container, contents to hazardous or special waste collection 


point, in accordance with local, regional, national and /or international regulation. 
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		ANNEX –A

A.2.5.2

		Jayesh Vashi

		Technical

		Column flow should be add for more clarity and desired retention time. 

Column Flow : 1 ml/min 

Hydrogen flow is 40 ml/min against the air flow 400 ml/ min 

Carrier Gas Pressure 13.9 psi 



		Column Flow : 1 ml/min  should be add .

Hydrogen flow is 40 ml/min against the air flow 400 ml/ min 

Carrier Gas Pressure 13.9 psi  
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BUREAU OF INDIAN STANDARDS 
DRAFT FOR COMMENTS ONLY 


(Not to be reproduced without permission of BIS 


or used as an Indian Standard) 


 


Draft Indian Standard 


3-NITROTOLUENE — SPECIFICATION 


(First Revision of IS 8398) 


(ICS 71.080.30) 


 


Dye Intermediates Sectional Committee,                                                                                    Last date for comment                                              


PCD 26                                                                                                                                                        06 May 2024 


 


FOREWORD 


(Formal clauses to be added later) 


 
3-Nitrotoulene (C7H7O2N) is an important intermediate used in the manufacturer of dyestuffs. It is obtained by 


nitration of toluene. It is also known as m-nitrotoluene and 3-nitro-1-methyl benzene. It is represented by the following 


structural formula:  


 
3-NITROTOLUENE  


Molecular mass 137 


CAS Number 99-08-1 


 


This standard was originally published in 1976. In this (first) revision, test methods for determination of 3-Nitrotoluene 


content (assay) and impurities content that are 2-Nitrotoulene and 4-Nitrotoulene and other impurities by gas 


chromatography have been modified. A new characteristic that is moisture content has been added. The requirement 


of Di-nitrotoluene and pH have been deleted. 


 


The bags or containers in which the material is stored or transported may also be labelled with pictograms, signal 


word, hazard statement, and precautionary statement as mentioned at Annex C, which are derived from GHS 


guidelines. At the time of publication, the latest edition of GHS guidelines were referred and are subject to revision 


and parties to agreement, are encouraged to investigate the possibility of applying the most recent labels as indicated.  


 
For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 


observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 2022 


‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded 


off value should be the same as that of the specified value in this standard. 
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1 SCOPE 


 


1.1 This standard prescribes the requirements and the methods of sampling and testing for 3-Nitrotoluene. 


 


2 REFERENCES  


 


The following Indian standards contain provisions which, through reference in this text constitute provisions of this 


standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties 


to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions 


of the standards indicated below: 


 


IS No. Title 


IS 1070 : 2023 Reagent grade water — Specification (fourth revision) 


IS 2552 : 1989 Steel drums (Galvanized and Ungalvanized) — Specification (third revision)  


IS 5299 : 2001 Methods of Sampling and Tests for dye Intermediates (first revision) 


 
3 REQUIREMENTS 


 


3.1 Description  


 


The material shall be in the form of clear colourless to yellow colour liquid free from extraneous matter. 


 


3.2 The material shall also comply with the requirements given in Table 1, when tested according to the methods 


prescribed in col 4 and 5 of Table 1.  


 
TABLE 1 REQUIREMENTS FOR 3-NITROTOULENE 


(Clauses 3.2, 5.3.1 and 6.1) 


 


 


Sl 


No. 


Characteristic Requirement 


 


   


Method of tests Ref to 


 


 


(1) 


 


 


(2) 


 


 


(3) 


 


Annex 


 


(4) 


IS 


 


(5) 


 


i) 


 


Assay by GC, percent area, Min 


 


 


99.50 


 


 


 


 


 


                A 


 


 


— ii) 2-Nitrotoulene by GC, percent area, 


Max 


 


0.10 


iii) 4-Nitrotoulene by GC, percent area, 


Max 


0.20 


iv) Other impurities by GC, percent 


area, Max 


0.30   


v) Moisture Content by Karl Fischer, 


percent, Max 


0.10 B — 


vi) Crystallization point1), ⁰ C, Min 15.7 — 7 of IS 5299 


 


 1) Crystallization point is optional requirement to be tested.  
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4 PACKING AND MARKING 


 


4.1 Packing 


 


The material shall be packed in galvanized iron drums and tanker or as agreed to between the purchaser and the 


supplier. The containers shall be securely closed. 


 


4.2 Marking   
 


4.2.1 Each container shall bear legibly and indelibly the following information: 


 


    a) Name of the Material;  


    b) Name of the manufacturer and his recognized trade-mark, if any; 


    c) Batch number; 


    d) Gross, net and tare mass;  


    e) Month and year of manufacturing;  


    f) Shelf life of the material; and  


    g) Any other statutory requirement.  


 


4.2.2 For supplies of material in bulk, a test certificate containing the details mentioned at 4.2.1 shall be provided for 


each consignment.  


 


4.2.3 BIS Certification Marking  


 


The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment 


schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed 


thereunder, and the products may be marked with the standard mark. 


 


5 SAMPLING 


 


5.1 Representative samples of the material shall be drawn as prescribed in 4 of IS 5299. 


 


5.2 Number of Tests 


 


5.2.1 Tests for the assay, 2-nitrotoluene, 4-nitrotoluene, other impurities, moisture content and crystallizing point shall 


be conducted on the individual sample. 


 


5.3 Criteria for Conformity  


 


5.3.1 The lot shall be declared as conforming to the requirements of assay, 2-nitrotoluene, 4-nitrotoluene, other 


impurities, moisture content and crystallizing point, if each of the individual test results satisfies the relevant 


requirement given in Table 1. 


 


6 TEST METHODS 


 


6.1 Tests shall be carried out according to the method prescribed in col 4 and col 5 of Table 1. 


 


6.2 Quality of Reagents  


 


 Unless specified otherwise, pure chemicals and distilled water (see 1070) shall be employed in tests. 


 
NOTE — ‘Pure chemicals’ shall mean chemicals that do not contain impurities which affect the results of analysis. 
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ANNEX A 


[Table 1, Sl. No. (i), (ii), (iii) and (iv)] 


DETERMINATION OF ASSAY AND IMPURITIES CONTENT BY GAS CHROMATOGRAPHY 


 


A-1 GENERAL 


 


Determination of 3-Nitrotoulene content (assay) and content of impurities that are 2-Nitrotoulene and 4-Nitrotoulene 


and content of other impurities by Gas Chromatography instrument through area percent calculation. 


 


A-2 APPARATUS  


A-2.1 Analytical Balance  


A-2.2 Volumetric Flask — 10 ml 


A-2.3 Glass Beaker 


A-2.4 Sonicator  


A-2.5 Gas Chromatograph — Gas chromatograph equipped with a flame ionization detector (FID) may be used 


with following accessories and typical operating conditions: 


A-2.5.1 Column — (14 percent cyanopropyl-phenyl)-methylpolysiloxane with length 30 m, inner diameter 0.25 mm 


and film thickness 1.0 µm or equivalent.   


 


A-2.5.2 Gas Chromatography Parameters : 


 


Carrier Gas : Nitrogen 


Injector Temperature : 275 °C 


Carrier Gas Pressure 


 


: 96 kpa 


 


Column Oven programme 
 


Rate (°C/min) Temperature (°C) Hold time (min) 


-- 100 2 


10 230 15 


Hydrogen flow : 30 ml/min  


Zero air flow : 400 ml/min 


Column flow : 1 ml/min 


Purge Flow : 3.0 ml/min 


Make up gas (N2) flow : 25 ml/min 


Split Ratio : 1 : 30 


Detector Type : Flame Ionization Detector (FID) 


Detector Temperature : 275°C 


Injection Volume : 1.0 μl 


Total run time : 30.0 min 
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NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having difference in detector, column 


packing material and type (like packed/capillary, diameter, length, film thickness etc.), calibration technique (internal standard, external 


standard, area normalization, percent area etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, provided 


standardization and calibration of the components is established after setting GC parameters for the resolution and accuracy level as specified 


in this standard. 


 


A-3 REAGENT  


 


A-3.1 Methanol — Solvent 


 


A-4 PROCEDURE   


 


Take 0.5 g of 3-Nitrotoulene (sample) and make up to 10 ml with methanol. Now, dissolve properly and take 1.0 µl 


of sample as prepared micro syringe. Confirm there are no air bubbles in the syringe and inject the sample and allow 


the run to complete the run time. 


NOTE — The weight and volume given are the recommended amounts for routine quantitative analysis. Alternative amounts may be 


used, provided that the final concentration remain the same. 


 


A-5 PEAK TIME 


   


3-Nitrotoluene : 11.87 min  


4-Nitrotoluene : 12.18 min  


2-Nitrotoluene : 11.08 min  


 


 


 


FIG 1 A TYPICAL CHROMATOGRAPH 


 


 


A-6 CALCULATION  
 


A-6.1 Calculate the peak area of individual constituent pertaining to 3-Nitrotoulene on the chromatogram of the 


material. The concentration of the constituent may be obtained on the basis of peak area on chromatogram obtained 


with standard 3-Nitrotoulene. 
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Assay, percent by area = 
3−Nitrotoulene  peak area inthe sample 


𝑆𝑢𝑚 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑎𝑙𝑙 𝑡ℎ𝑒 𝑝𝑒𝑎𝑘𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑐ℎ𝑟𝑜𝑚𝑎𝑡𝑜𝑔𝑟𝑎𝑚
× 100 


 


 


A-6.2 Similarly, 2-Nitrotoulene, 4-Nitrotoulene and other impurities content shall be calculated. 


 


 


 


ANNEX B 


[Table 1, Sl No. (v)] 


DETERMINATION OF 3-NITROTOLUENE MOISTURE CONTENT BY KARL FISCHER 


 


D-1 APPARATUS  


D-1.1 Karl Fischer Moisture Analyzer 


D-1.2 Dry Heating Block 


D-1.3 Analytical Balance 


 


D-2 REAGENTS  


D-2.1 Karl Fischer reagent  
 


D-2.2 Methanol Dried  


 


D-3 PROCEDURE  


 


Add approximately 40 ml of methanol in titration vessel and stir with magnetic stirrer then add Karl Fischer reagent 


to complete neutralization of methanol. After that, weigh 2 g of 3-Nitrotoluene (sample) in titration vessel and dissolve 


it in methanol. Now, instrument automatically starts addition of Karl Fischer reagent in the titration vessel to titrate 


moisture content present in sample. Instrument will stop adding Karl Fischer reagent automatically once it reaches the 


electrometric endpoint. Note down the burette reading. 


 


D-4 CALCULATION 
 


                                                          


 Moisture Content, percent (w/w) =   
𝑉 × 𝐾𝐹 × 100


𝑊 ×1000
 


                                                                                                                            
  Moisture Content, ppm =   Moisture (percent) × 1000 


 


where 


 


V =   volume of karl fischer reagent consumed, in ml: 


F  =  karl fischer reagent factor, in mg/ml and; 


W =  weight of sample taken, in g 
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ANNEX C 


(Foreword) 


 


Pictograms, signal word, hazard statement and precautionary statement:  


 


Pictogram(s)    


               


             
 


 


Signal Word      


                   


       


DANGER                        ENVIRONMENTAL HAZARD 


Hazard Statement     


 


H301+H311+H331 - Toxic if swallowed, in contact with skin or if inhaled  


H411 - Toxic to aquatic life with long lasting effects. 


 


Precautionary    


Statement   


 


Precautionary statement(s) Prevention 


P261 - Avoid breathing dust, fume, gas, mist, spray and vapours. 


P264 - Wash hands thoroughly after handling. 


P270 - Do not eat, drink or smoke when using this product. 


P271 - Use only outdoors or in a well-ventilated area. 


P273 - Avoid release to the environment. 


P280 - Wear protective gloves, protective clothing. 


P301+P310 - IF SWALLOWED: Immediately call a doctor, a POISON CENTER. 


P302+P352 - IF ON SKIN: Wash with plenty of soap and water. 


P304+P340 - IF INHALED: Remove person to fresh air and keep comfortable for 


breathing. 


P311 - Call doctor, a POISON CENTER. 


P321 - Specific treatment (see supplemental first aid instruction on this label). 


P330 - Rinse mouth. 


P361+P364 - Take off immediately all contaminated clothing and wash it before 


reuse. 


P391 - Collect spillage. 


P403+P233 - Store in a well-ventilated place. Keep container tightly closed. 


P405 - Store locked up. 


P501 - Dispose of container, contents to hazardous or special waste collection 


point, in accordance with local, regional, national and /or international regulation. 
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BUREAU OF INDIAN STANDARDS 


DRAFT FOR COMMENTS ONLY  


(Not to be reproduced without permission of BIS 


or used as an Indian Standard) 


 


भारतीय मानक मसौदा 
 


पी-टोल्यडूीन — विविवि 


(IS 5647 का दसूरा पुनरीक्षण) 


 
Draft Indian Standard 


 


p-TOLUIDINE — SPECIFICATION 


(Second Revision of IS 5647) 


 


(ICS 71.080.30) 


 


 


FOREWORD  


 


(Formal clauses to be added later) 


 


p-Toluidine is also known as 4-amino toluene. It is used as an intermediate in the manufacture of 


dyes. It is carcinogenic in nature. It has the following structural formula: 


 


 
 


p-Toluidine /4- Toluidine 


Molecular mass 107.15 


CAS number 106-49-0 


 


 


This standard was first published in 1970 and subsequently revised in 2003. In this (second) revision, 


determination of assay and impurities content by gas chromatography has been incorporated. A new 


characteristic that is moisture content and its requirement has been added. Requirement of matter 


Dye Intermediates Sectional Committee,  


PCD 26 


Last date for Comments 


07th June 2024 
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insoluble in hydrochloric acid and impurities content of p-nitrotoluene by thin layer chromatography 


have been deleted.   


 


The containers in which the material is stored or transported may also be labelled with pictograms, 


signal word, hazard statement, and precautionary statement as mentioned at Annex D, which are 


derived from GHS guidelines. At the time of publication, the latest edition of GHS 


guidelines were referred and are subject to revision and parties to agreement, are encouraged 


to investigate the possibility of applying the most recent labels as indicated. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the 


final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in 


accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number 


of significant places retained in the rounded off value should be the same as that of the specified 


value in this standard. 


 


 


1 SCOPE  


 


This standard prescribes the requirements and methods of sampling and tests for p-Toluidine. 


 


2 REFERENCES 


 


The following Indian Standards contain provisions which, through reference in this text constitute 


provisions of this standard. At the time of publication, the editions indicated were valid. All 


standards are subject to revision and parties to agreements based on this standard are encouraged to 


investigate the possibility of applying the most recent editions of the standards given below: 


 


IS No Title 


1070 : 2023 Reagent grade water — Specification (fourth revision)  


2552 : 1989 Steel Drums (Galvanized and Ungalvanized) — Specification  (third 


revision) 


5299 : 2001 Methods for sampling and tests for dye intermediates (first revision)  


 


3 REQUIREMENTS  


 


3.1 Description — The material shall be in the form of a clear colourless to light yellow color 


liquid, free from extraneous substances. 


                    


3.2 The material shall also comply with the requirements given in Table 1, when tested according to 


the methods prescribed col 4 and 5 of Table 1.  
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TABLE 1 REQUIREMENTS FOR p-TOLUIDINE 


                                                                      (Clauses 3.2, 5.3.1 and 6.1) 


 


 


4 PACKING AND MARKING  


 


4.1 Packing  


The material shall be packed in galvanized iron drums (see IS 2552) or tanker or as agreed to between 


the purchaser and the supplier. 


Sl 


No. 


Characteristic Requirement 


 


   


Method of tests, Ref to 


 


 


(1) 


 


 


(2) 


  


 


(3) 


           Annex          IS 


(4)          (5) 


i) Assay by GC, percent area, 


Min 


 


 


         99.50  — 


ii) Impurities  A  


 m-Toluidine Content by GC, 


percent area, Max 


0.15           — 


 


––  o-Toluidine Content by GC, 


percent area, Max  


 


Or 


 


0.20                                      


iii) Impurities  


 


   


 


 o-Toluidine, percent by mass, 


Max 


0.2  


B                    


      ––– 


 


 m-Toluidine, present by mass, 


Max 


0.2 


 


       ––– 


 


iv) 


 


Moisture Content by Karl 


Fischer, percent by mass, Max 


 


 


0.30  


 


C 


 


IS 2362 


v) Crystallization Point1), °C 


 


43 — 8 of IS 5299 


       1) Crystallization point is Optional Requirement. 
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4.2 Marking  


 


4.2.1 Each container shall be securely closed and shall bear legibly and indelibly the following 


information: 


 


(a) Name of the Material;  


(b) Name of the manufacturer and his recognized trade-mark, if any;  


(c) Batch number; 


(d) Gross, net and tare mass;  


(e) Month and year of manufacturing; 


(f) Shelf life of the material; and  


(g) Any other statutory requirement.  


 


4.2.2 For supplies of material in bulk, a test certificate containing the details mentioned at 4.2.1 shall 


be provided for each consignment. 


 


4.2.3 BIS Certification Marking  


 


The product(s) conforming to the requirements of this standard may be certified as per the 


conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 


and the Rules and Regulations framed thereunder, and the products may be marked with the standard 


mark. 


 


5 SAMPLING  


 


5.1 The method of drawing representative samples of the material shall be as prescribed in 4 of IS 


5299. 


5.2 Number of Tests  


 


5.2.1 Tests for assay, impurities, crystallization point and moisture content shall be conducted on 


each of the individual sample. 


 


5.3 Criteria for Conformity  


 


 5.3.1 The lot shall be declared as conforming to the requirements of all tests mentioned if each of 


the individual test results satisfies the relevant requirements given in Table 1. 


 


6 TESTS 


  


 6.1 Tests shall be conducted according to the methods prescribed and as indicated in col (4) and (5) 


of Table 1. 
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 6.2 Quality of Reagents  


 


Unless otherwise specified, pure chemicals shall be employed in tests.  


 
NOTE — ‘Pure chemicals’ shall mean chemicals that do not contain impurities which affect the results of 


analysis. 


 


 


ANNEX A 
         [Table 1, sl. no.(i) and (ii)] 


DETERMINATION OF ASSAY AND IMPURITIES CONTENT BY GAS 


CHROMATOGRAPHY 


 


A-1 GENERAL 


 


Determination of assay and content of impurities content Gas Chromatography instrument through 


area percent calculation. 


 


A-2 APPARATUS 


A-2.1 Analytical Balance  


A-2.2 Volumetric Flask — 10 ml  


A-2.3 Beaker 


A-2.4 Pipette 


A-2.5 Sonicator 


A-2.6 Micro Syringe 


A-2.7 Water bath 


A-2.8 Gas Chromatograph — Any gas chromatograph equipped with a flame ionization detector 


(FID). 


A-2.8.1 Column –– Polyethylene glycol phase with length 50 m, inner diameter 0.32 mm and film 


thickness 0.25 µm or equivalent. 


A-2.5.2 Gas Chromatography Parameters: 


 


Carrier gas : Hydrogen 


Injector temperature : 250 °C 
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Column oven 


programme 


 


Rate (°C/min) Temperature (°C) Hold time (min) 


-- 100 8.0 


10 225 10 


Pressure : 42.19 kPa  


Hydrogen flow : 30 ml/min  


Air flow  : 400 ml/min  


Column flow  : 0.6 ml/min 


Split ratio : 1:50 


Detector type : FID 


Detector temperature : 250 °C 


Injection volume : 1.0 µl 


Run time  : 30.5 min 


NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having 


difference in detector, column packing material and type (like packed/capillary, diameter, length, film thickness 


etc.), calibration technique (internal standard, external standard, area normalization, percent area etc.), carrier 


gas (He, H2, N2) may be used with applicable GC operating parameters, provided standardization and 


calibration of the components is established after setting GC parameters for the resolution and accuracy level 


as specified in this standard. 
 


 A-3 REAGENT 


A-3.1 Methanol — Solvent 


A-4 PROCEDURE 


Take 1.0 g of p-Toluidine (sample) and make up to 10 ml with methanol. Dissolve properly and take 


1.0 μl sample in micro syringe. Confirm there are no air bubbles in the syringe and inject the sample 


and allow the run to complete run time.  
 


NOTE — The weights and volumes given are the recommended amounts for routine quantitative analysis. 


Alternative amounts may be used, provided that the final concentrations remain the same. 
 


 


A-5 PEAK TIME  


 


p-Toluidine:         16.60 min 


 


m-Toluidine:        16.86 min 


 


o-Toluidine:         16.45 min 
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 FIG. 1 A TYPICAL CHROMATOGRAM 


A-6 CALCULATION 


A-6.1 Calculate the peak area of individual constituent pertaining to p-Toluidine on the 


chromatogram of the material. The concentration of the constituent may be obtained on the basis of 


peak area on chromatogram obtained with standard p-Toluidine. 


 


Assay, percent by area = 
𝑝−Toluidine  peak area in the sample 


Sum Areas of all peaks in the chromatogram
× 100 


 


A-6.2 Similarly, m-Toluidine and o-Toluidine content shall be calculated. 


 


 


ANNEX B 


[Table 1, Sl.no.(iii)] 


THIN LAYER CHROMATOGRAPHIC ANALYSIS FOR DETERMINATION OF 


IMPURITIES 


B-1 GENERAL 


Impurities are determined by thin layer chromatography. Reference may be made to IS 5299 for 


details of TLC test method to be followed. However, necessary details of test conditions are given 


below for guidance only: 


Product name p-Toluidine (2 sets) 


Sample solution (on 100 percent 


basis) 


2 percent in acetone 
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Application/volume for spotting 10 µl (for sample)  


2 µl and 4 µl (for impurities) 


Standard Reference standard 


Test substance for impurities Set I                              Set II 


(1) m- Toluidine            (2) o- Toluidine           


 


 (0.05 percent solution in acetone)         


 


Plate type  i) Silica gel G      ii) Silica gel G HF 254 


Eluent i) Toluene : Ethanol  


ii) Petroleum ether (40:60) (100 :2)  


(Acetic acid atmosphere) 


Elution time i) 1.5 h    ii)  230 min. 


Temperature 25±5 oC 


Detection spray i) 1) SnCl2 solution + PDAB solution 


ii) UV – 254 light 


Evaluation Semi quantitative 


Approximate Rf value — Main 


band 


p- Toluidine          : Rf 0.4 


–– Impurities o- Toluidine          : Rf 0.7 


 m- Toluidine         : Rf 0.6 
 


1) SnCl2 solution : 10 percent solution in (1:1) water + 5N HCl  


  PDAB solution : p-Dimethylamino benzaldehyde 1 percent solution in Methanol : water : 5N HCl. (1 :0.5:0.5) 


 


ANNEX C 


[Table 1, Sl. no.(iv)]  


DETERMINATION OF p-TOLUIDINE MOISTURE CONTENT BY KARL FISCHER  


 


C-1 REAGENTS  


C-1.1 Karl Fischer reagent  


C-1.2 Methanol Dried  


C-2 APPARATUS  


C-2.1 Karl Fischer Moisture Analyzer 


C-2.2 Dry Heating Block 


C-2.3 Analytical Balance 


C-3 PROCEDURE  


Add approximately 40 ml methanol in titration vessel and stir with magnetic stirrer. Now, add Karl 


Fischer reagent to complete the neutralization of methanol. Now, enter sample details in the 
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instrument and melt the sample, if required. After that, weigh 2.0 g of solid sample (2 ml, if liquid 


sample) and add in the titration vessel and press START to continue titration. Ensure proper and 


complete addition of sample in vessel. Once the sample is added, the instrument automatically starts 


addition of KF reagent in the titration vessel to titrate moisture content present in sample. Instrument 


will stop adding KF reagent automatically once it reaches the electrometric endpoint. Note down the 


burette reading. 


 


C-4 CALCULATION 


                                                        


Moisture Content, percent w/w =    
V ×   F  ×  100


𝑊 ×  1000
 


 


Moisture Content, in ppm = Moisture (percent) × 1000 


 


where 


 


V = volume of karl fischer reagent consumed, in ml: 


F =  karl fischer reagent factor, in mg/ml and; 


W = weight of sample taken, in g. 


ANNEX D 


                                            (Foreword) 


Pictograms, signal word, hazard statement and precautionary statement 


Pictogram(s)    :                


                       
 


Signal Word      :                  WARNING     HEALTH    ENVIRONMENTAL    


                         HAZARD           HAZARD 


 


Hazard statement(s) :  H301+H311+H331 — Toxic if swallowed, in contact with skin or 


if inhaled. 


H317 - May cause an allergic skin reaction. 


H319 - Causes serious eye irritation. 


H351 - Suspected of causing cancer. 


H400 - Very toxic to aquatic life. 
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Precautionary 


Statements 


P201 - Obtain special instructions before use. 


P202 - Do not handle until all safety precautions have been read 


and understood. 


P261 - Avoid breathing dust, fume, gas, mist, spray, vapours. 


P264 - Wash hands thoroughly after handling. 


P270 - Do not eat, drink or smoke when using this product. 


P271 - Use only outdoors or in a well-ventilated area. 


P272 - Contaminated work clothing should not be allowed out of 


the workplace. 


P273 - Avoid release to the environment. 


P280 - Wear protective gloves, protective clothing, eye protection, 


face protection. 


P301+P310 - IF SWALLOWED: Immediately call a POISON 


CENTER, a doctor. 


P302+P352 - IF ON SKIN: Wash with plenty of soap and water. 


P304+P340 - IF INHALED: Remove person to fresh air and keep 


comfortable for breathing. 


P305+P351+P338 - IF IN EYES: Rinse cautiously with water for 


several minutes. Remove contact lenses, if present and easy to do. 


Continue rinsing. 


P308+P313 - IF exposed or concerned: Get medical 


advice/attention. 


P311 - Call a POISON CENTER, doctor. 


P321 - Specific treatment (see supplemental first aid instruction 


on this label). 


P330 - Rinse mouth. 


P333+P313 - If skin irritation or rash occurs: Get medical 


advice/attention. 


P337+P313 - If eye irritation persists: Get medical 


advice/attention. 


P361+P364 - Take off immediately all contaminated clothing and 


wash it before reuse. 


P362+P364 - Take off contaminated clothing and wash it before 


reuse. 


P391 - Collect spillage. 


P403+P233 - Store in a well-ventilated place. Keep container 


tightly closed. 


P405 - Store locked up. 


P501 - Dispose of container, contents to hazardous or special 


waste collection point, in accordance with local, regional, national 


and/or international regulation. 
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BUREAU OF INDIAN STANDARDS 


DRAFT FOR COMMENTS ONLY  


(Not to be reproduced without permission of BIS 


or used as an Indian Standard) 


 


भारतीय मानक मसौदा 


 


ओ-टोल्यूडीन — विविवि 


                                                           (IS 5649 का तीसरा पुनरीक्षण) 
 


Draft Indian Standard 


 


o-TOLUIDINE — SPECIFICATION  
(Third Revision of IS 5649) 


 


(ICS 71.080.30) 


 


 


FOREWORD  


 


(Formal clauses to be added later) 


 


o-Toluidine is also known as 2-aminotoluene and it is used as an intermediate in the manufacture 


of dyes. It is carcinogenic in nature. It has the following structural formula: 


 


 
 


                                                          o-Toluidine / 2-Toluidine 


Molecular Mass 107.15 


                                                            CAS No. 95-53-4 


 


 


Dye Intermediates Sectional Committee,  


PCD 26 


Last date for Comments 


1st July 2024 
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This standard was first published in 1970 and subsequently revised in 1983 and 2003. In this (third) 


revision, determination of assay and impurities content by gas chromatography has been 


incorporated. A new characteristic that is moisture content and its requirement has been added. 


Requirement of matter insoluble in hydrochloric acid, determination of purity and impurities 


content of o-nitrotoluene by thin layer chromatography have been deleted.   


 


The containers in which the material is stored or transported may also be labelled with pictograms, 


signal word, hazard statement, and precautionary statement as mentioned at Annex D, which are 


derived from GHS guidelines. At the time of publication, the latest edition of GHS 


guidelines were referred and are subject to revision and parties to agreement, are encouraged 


to investigate the possibility of applying the most recent labels as indicated. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the 


final value, observed or calculated expressing the result of a test or analysis, shall be rounded off 


in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The 


number of significant places retained in the rounded off value should be the same as that of the 


specified value in this standard. 


 


 
 


1 SCOPE 


 


This standard prescribes the requirements and methods of sampling and test for o-Toluidine. 


 


2 REFERENCES 


 


The following Indian Standards contain provisions which, through reference in this text constitute 


provisions of this standard. At the time of publication, the editions indicated were valid. All 


standards are subject to revision and parties to agreements based on this standard are encouraged 


to investigate the possibility of applying the most recent editions of the standards given below: 


 


IS No Title 


IS 1070 : 2023 Reagent grade water — Specification (fourth revision)  


IS 2552 : 1989 Steel Drums (Galvanized and Ungalvanized) — Specification  (third 


revision) 


IS 5299 : 2001 Methods for sampling and tests for dye intermediates (first revision)  


 


 


 


 


 


3 REQUIREMENTS 
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3.1 Description — The material shall be in the form of clear colourless to amber colour liquid, 


free from extraneous matter. 


 


3.2 The material shall also comply with the requirements given in Table 1, when tested according 


to the methods prescribed col (4) and (5) of Table 1. 


 


TABLE 1 REQUIREMENTS FOR o-TOLUIDINE 


(Clauses 3.2, 5.3.1 and 6.1) 


Sl 


No. 


Characteristic Requirement 


 


   


Method of tests, 


 Ref to 


 


 


(1) 


 


 


(2) 


  


 


(3) 


           Annex          IS 


(4)          (5) 


 


i) 


 


Assay by GC, percent area, Min 


 


 


         


        99.80 


  


— 


ii) Impurities by Gas 


chromatography 


   


 m-Toluidine Content by GC, 


percent area, Max 


0.10  


A 


— 


 p-Toluidine Content by GC, 


percent area, Max  


0.10                                      


 Aniline content 


 


0.05 


 


 Sum of other impurities 


 


Or  


 


0.10 


iii) Impurities by thin layer 


chromatography 


   


    


 


 


B 


— 


 p-Toluidine, percent by mass, 


Max 


 


0.2 


 m-Toluidine, present by mass, 


Max 


0.2 


 


 


iv) 


 


Moisture Content by Karl 


Fischer, ppm, Max 


 


 


2000 ppm  


 


C 


 


IS 2362 
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4 PACKING AND MARKING 


 


4.1 Packing 


 


The material shall be packed in galvanized iron drums (see IS 2552) or tanker as agreed to 


between the purchaser and the supplier. 


 


4.2 Marking 


 


4.2.1 Each container shall be securely closed and shall bear legibly and indelibly the following 


information: 


 


   a) Name of the material;  


   b) Name of the manufacturer and his recognized trade-mark, if any; 


   c) Gross, net and tare mass;  


   d) Batch number,  


   e) Month and year of manufacturing; 


   f) Shelf life of the material; and  


   g) Any other statutory requirement.  


 


4.2.2 For supplies of material in bulk, a test certificate containing the details mentioned at 4.2.1 


shall be provided for each consignment. 


 


4.2.3 BIS Certification Marking  


 


The product(s) conforming to the requirements of this standard may be certified as per the 


conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 


and the Rules and Regulations framed thereunder, and the products may be marked with the 


standard mark. 


 


5 SAMPLING 


 


5.1 The method of drawing representative samples of the material shall be as prescribed in 4 of IS 


5299. 


5.2 Number of Tests 


 


Tests for assay, impurities, and moisture content shall be conducted on each of the individual 


sample. 
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5.3 Criteria for Conformity 


 


5.3.1 The lot shall be declared as conforming to the requirements of all tests mentioned if each of 


the individual test results satisfies the relevant requirements given in Table 1. 


 


6 TEST  


 


6.1 Tests shall be conducted according to the methods prescribed and as indicated in col (4) and 


(5) of Table 1. 


 


6.2 Quality of Reagents 


 


 Unless specified otherwise, pure chemicals shall be employed in tests. 
 


NOTE — ‘Pure chemicals’ shall mean chemicals that do not contain impurities which affect the results of analysis.  


 


 


                                                                         ANNEX A 
         [Table 1, sl. no.(i) and (ii)] 


DETERMINATION OF ASSAY AND IMPURITIES CONTENT BY GAS 


CHROMATOGRAPHY 


 


A-1 GENERAL 


 


Determination of assay, m-Toluidine, p-Toluidine and aniline content shall be carried by Gas 


Chromatography instrument through area percent calculation. 


 


A-2 APPARATUS 


 


A-2.1 Analytical Balance  


A-2.2 Volumetric Flask — 10 ml  


A-2.3 Beaker 


A-2.4 Pipette 


A-2.5 Sonicator 


A-2.6 Micro Syringe 


A-2.7 Water bath 
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A-2.8 Gas Chromatograph — Any gas chromatograph equipped with a flame ionization detector 


(FID). 


 


A-2.8.1 Column, Polyethylene glycol phase with length 50 m, inner diameter 0.32 mm and film 


thickness 0.25 µm or equivalent. 


 


A-2.8.2 Gas Chromatography Parameters : 


Carrier gas : Hydrogen 


Injector temperature : 250 °C 


Column oven 


programme 


 


Rate (°C/min) Temperature (°C) Hold time (min) 


-- 100 8.0 


10 225 10 


Pressure : 42.19 kPa 


Hydrogen flow : 30 ml/min  


Air flow  : 400 ml/min  


Column flow  : 0.6 ml/min 


Split ratio : 1:50 


Detector type : FID 


Detector temperature : 250 °C 


Injection volume : 0.2 µl 


Run time  : 30.5 min 


NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having 


difference in detector, column packing material and type (like packed/capillary, diameter, length, film 


thickness etc.), calibration technique (internal standard, external standard, area normalization, percent area 


etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, provided standardization 


and calibration of the components is established after setting GC parameters for the resolution and accuracy 


level as specified in this standard. 


 


A-3 PEAK TIME  


 


m-Toluidine      16.92 min 


p-Toluidine       16.66 min 
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o-Toluidine       16.61min 


Aniline              15.63 min 


 


 FIG. 1 A TYPICAL CHROMATOGRAM 
 


A-4 CALCULATION 


A-4.1 Calculate the peak area of individual constituent pertaining to o-Toluidine on the 


chromatogram of the material. The concentration of the constituent may be obtained on the basis 


of peak area on chromatogram obtained with standard o-Toluidine. 


 


Assay, percent by area = 
𝑜−Toluidine  peak area in the sample 


Sum Areas of all peaks in the chromatogram
× 100 


 


A-4.2 Similarly, m-Toluidine, p-Toluidine and aniline content shall be calculated. 


 


 


ANNEX B 


[Table 1, Sl.no.(iii)] 


THIN LAYER CHROMATOGRAPHIC ANALYSIS FOR DETERMINATION OF 


IMPURITIES 


B-1 GENERAL 


Impurities are determined by thin layer chromatography. Reference may be made to IS 5299 for 


details of TLC test method to be followed. However, necessary details of test conditions are given 


below for guidance only: 
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Product name o-Toluidine (2 sets) 


Sample solution (on 100 percent 


basis) 


2 percent in acetone 


Application / sample volume for 


spotting 


10 µl (for sample)  


2 µl and 4 µl (for impurities) 


Standard Reference standard 


Test substance for impurities Set I                              Set II 


(1) p- Toluidine            (2) m- Toluidine           


 


 (0.05 percent solution in acetone)         


 


Plate type  i) Silica gel G      ii) Silica gel G HF 254 


Eluent i) Toluene : Ethanol (98:2) 


ii) Petroleum ether (40:60)  


(Acetic acid atmosphere) 


Elution time i) 1.5 h    ii)  30 min 


Temperature 25±5 oC 


Detection spray i) 1) SnCl2 solution + PDAB solution 


ii) UV – 254 light 


Evaluation Semi quantitative 


Approximate Rf value — Main 


band  Impurities 


o- Toluidine          : Rf 0.7 


m- Toluidine         : Rf 0.6 


p- Toluidine         : Rf 0.4 
 


1)SnCl2 solution : 10 percent solution in (1:1) water + 5N HCl 


  PDAB solution : p-Dimethylamino benzaldehyde  


                             1 percent solution in (1:0.5 : 0.5) Methanol : water : 5N HCl. 


 


ANNEX C 


[Table 1, sl. no.(iii)]  


DETERMINATION OF o-TOLUIDINE MOISTURE CONTENT BY KARL FISCHER  


C-1 REAGENTS  


C-1.1 Karl Fischer reagent  


C-1.2 Methanol Dried  


C-2 APPARATUS  


C-2.1 Karl Fischer Moisture Analyzer 


C-2.2 Dry Heating Block 


C-2.3 Analytical Balance 
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C-3 PROCEDURE  


Add approximately 40 ml methanol in titration vessel and stir with magnetic stirrer. Now, add Karl 


Fischer reagent to complete the neutralization of methanol. Now, enter sample details in the 


instrument and melt the sample, if required. After that, weigh 2.0 g of solid sample (2 ml, if liquid 


sample) and add in the titration vessel and press START to continue titration. Ensure proper and 


complete addition of sample in vessel. Once the sample is added, the instrument automatically 


starts addition of KF reagent in the titration vessel to titrate moisture content present in sample. 


Instrument will stop adding KF reagent automatically once it reaches the electrometric endpoint. 


Note down the burette reading. 


C-4 CALCULATION 


                                                        


Moisture Content, percent w/w =    
V ×   F  ×  100


𝑊 ×  1000
 


 


Moisture Content, in ppm = Moisture (percent) × 1000 


where 


V = volume of karl fischer reagent consumed, in ml: 


F = karl fischer reagent factor, in mg/ml and; 


W = weight of sample taken, in g 
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ANNEX D 


(Foreword) 


Pictograms, signal word, hazard statement and precautionary statement 


Pictogram(s)    :               


                                  
 


Signal Word      :                   WARNING              HEALTH                    ENVIRONMENTAL  


                                   HAZARD                         HAZARD   


Hazard 


statement(s) :  


H301+H331 — Toxic if swallowed or if inhaled. 


H319 — Causes serious eye irritation. 


H350 — May cause cancer. 


H400 — Very toxic to aquatic life. 


 


Precautionary 


Statements 


P201 — Obtain special instructions before use. 


P202 — Do not handle until all safety precautions have been read 


and understood. 


P261 — Avoid breathing dust, fume, gas, mist, spray, vapours. 


P264 — Wash hands thoroughly after handling. 


P270 — Do not eat, drink or smoke when 


using this product. 


P271 — Use only outdoors or in a well-ventilated area. 


P273 — Avoid release to the environment. 


P280 — Wear protective gloves, protective clothing, eye protection, 


face protection. 


P301+P310 — IF SWALLOWED: Immediately call a doctor, a 


POISON CENTER. 


P304+P340 — IF INHALED: Remove person to fresh air and keep 


comfortable for breathing. 


P305+P351+P338 — IF IN EYES: Rinse cautiously with water for 


several minutes. Remove contact lenses, if present and easy to do. 


Continue rinsing. 


P308+P313 — IF exposed or concerned: Get medical 


advice/attention. 


P311 — Call doctor, a POISON CENTER. 


P321 — Specific treatment (see supplemental first aid instruction on 


this label). 


P330 — Rinse mouth. 
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P337+P313 — If eye irritation persists: Get medical 


advice/attention. 


P391 — Collect spillage. 


P403+P233 — Store in a well-ventilated place. Keep container 


tightly closed. 


P405 — Store locked up. 


P501 — Dispose of container, contents to hazardous or special waste 


collection point, in accordance with local, regional, national and/or 


international regulation. 
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BUREAU OF INDIAN STANDARDS 


DRAFT FOR COMMENTS ONLY  


(Not to be reproduced without permission of BIS 


or used as an Indian Standard) 


  


भारतीय मानक मसौदा 
 


1,3-डाइननट्रोबेंजीन — निनिनि 


(IS 8399 का पहला पुनरीक्षण) 


 
Draft Indian Standard 


 


1, 3 – DINITROBENZENE –– SPECIFICATION  


 (First Revision of  IS 8399) 


 


(ICS 71.080.30) 


 


 


FOREWORD  


 


(Formal clauses to be added later) 


 


1,3-Dinitrobenzene (C6H4O4N2), also known as m-dinitrobenzene, is an important dye intermediate 


used in the manufacture of dyestuffs. It has the following structural formula: 


 


 
1, 3-Dinitrobenzene 


Molecular Mass 168.1 


CAS No. 99-65-0 


 


Dye Intermediates Sectional Committee,  


PCD 26 


Last date for Comments 


1st July 2024 
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This standard was first published in 1976. In this (first) revision, determination of assay and 


impurities content by gas chromatography has been modified. Two new characteristic that are 


moisture content and pH along with their requirements has been added. Requirement of matter 


insoluble in methanol have been deleted. An amendment has also been incorporated.   


 


The containers in which the material is stored or transported may also be labelled with pictograms, 


signal word, hazard statement, and precautionary statement as mentioned at Annex D, which are 


derived from GHS guidelines. At the time of publication, the latest edition of GHS 


guidelines were referred and are subject to revision and parties to agreement, are encouraged 


to investigate the possibility of applying the most recent labels as indicated. 


 


For the purpose of deciding whether a particular requirement of this standard is complied with, the 


final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in 


accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The 


number of significant places retained in the rounded off value should be the same as that of the 


specified value in this standard. 


 


1. SCOPE 
 


1.1 This standard prescribes the requirements and the methods of sampling and test for 1, 3-


Dinitrobenzene.  


 


2 REFERENCES 


 


The following Indian Standards contain provisions which, through reference in this text constitute 


provisions of this standard. At the time of publication, the editions indicated were valid. All 


standards are subject to revision and parties to agreements based on this standard are encouraged to 


investigate the possibility of applying the most recent editions of the standards given below: 


 


IS No Title 


IS 1070 : 2023 Reagent grade water — Specification (fourth revision)  


IS 2552 : 1989 Steel Drums (Galvanized and Ungalvanized) — Specification (third 


revision) 


IS 5299 : 2001 Methods for sampling and tests for dye intermediates (first revision)  


 


3. REQUIREMENTS 
 


3.1 Description  
 


 The material shall be in the form of clear yellow liquid, free from extraneous matter. 


 


3.2 The material shall also comply with the requirements given in Table 1, when tested according 


to the methods prescribed col (4) and (5) of Table 1. 
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TABLE 1 REQUIREMENTS FOR 1, 3-DINITROBENZENE 


                                                                      (Clauses 3.2, 5.3.1 and 6.1) 


 


 


4 PACKING AND MARKING  
 


4.1 Packing  


 


The material shall be packed in galvanized iron drums (see IS 2552) or tanker or as agreed to between 


the purchaser and the supplier. 


 


4.2 Marking  
 


Sl 


No. 


Characteristic Requirement 


 


   


Method of tests, Ref to 


 


 


(1) 


 


 


(2) 


  


 


(3) 


           Annex          IS 


(4)          (5) 


 


i) 


 


Assay by GC, percent area, 


Min 


 


 


          


        99.70 


  


— 


ii) Impurities    


 1,4-dinitrobenzene Content by 


GC, percent area, Max 


 


0.20          A — 


 


–– 


 


 


 


–– 


 1,2- dinitrobenzene Content 


by GC, percent area, Max  


 


Nitrobenzene Content by GC, 


percent area, Max 


 


0.20                                      


 


0.05 


iv) Moisture Content by Karl 


Fischer, percent by mass, Max 


 


         0.50           B     


IS 2362 


v) pH,  Min 6.5          C –– 


 


vi) 


 


Crystallization Point1), °C, Min 


 


 


87.5 


 


         — 
 


8 of IS 5299 


       1) Crystallization point is Optional Requirement. 
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4.2.1 Each container shall be securely closed and shall bear legibly and indelibly the following 


information:                                                                                                                                                                                                                                                                                                                                                                                                                                                      


     


    a) Name of the Material;  


    b) Name of the manufacturer and his recognized trade-mark, if any; 


    c) Batch number; 


    d) Gross, net and tare mass;  


    e) Batch number, month and year of manufacturing;  


    f) Shelf life of the material; and  


    g) Any other statutory requirement. 


 


‘STRONG BLOOD POISON. CAUSES CYANOSIS, ABSOLUTELY AVOID ANY 


CONTACT WITH SKIN OR DIRECT INHALATION OF DUST OR FUMES.’ 


 


4.2.2 For supplies of material in bulk, a test certificate containing the details mentioned at 4.2.1 


shall be provided for each consignment. 


 


4.2.3 BIS Certification Marking  


 


The product(s) conforming to the requirements of this standard may be certified as per the 


conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 


and the rules and regulations framed thereunder, and the products may be marked with the standard 


mark. 


  


5 SAMPLING 


 


5.1 The method of drawing representative samples of the material shall be drawn as prescribed in 4 


of IS 5299. 


 


5.2 Number of Tests 


 


5.2.1 Tests for the determination of assay, impurities, crystallization point, pH and moisture content   


shall be conducted on each of the individual samples. 


 


5.3 Criteria for Conformity 


 


5.3.1 The lot shall be declared as conforming to the requirements of assay, impurities, crystallization 


point, pH and moisture content of each if the individual result satisfies the relevant requirements 


given in Table 1. 


 


6 TEST  
 


6.1 Tests shall be conducted according to the methods prescribed and as indicated in col (4) and (5) 


of Table 1. 


 


6.2 Quality of Reagents 
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Unless specified otherwise, pure chemicals shall be employed in tests. 


 
NOTE — ‘Pure chemicals' shall mean chemicals that do not contain impurities which affect the results of 


analysis. 


 


 


ANNEX A 
         [Table 1, sl. no.(i) and (ii)] 


DETERMINATION OF ASSAY AND IMPURITIES CONTENT BY GAS 


CHROMATOGRAPHY 


 


A-1 GENERAL 


 


Determination of assay and content of impurities by Gas Chromatography instrument through area 


percent calculation. 


 


2 APPARATUS  


 


A-2 APPARATUS 


A-2.1 Analytical Balance  


A-2.2 Volumetric Flask  


A-2.3 Beaker 


A-2.4 Pipette 


A-2.5 Sonicator 


A-2.6 Micro Syringe 


A-2.7 Water bath 


A-2.8 Gas Chromatograph — Any gas chromatograph equipped with a flame ionization 


detector (FID). 


A-2.8.1 Column –– (14% cyanopropyl-phenyl)-methylpolysiloxane column with length 30m, inner 


diameter 0.25mm and film thickness 0.25µm or equivalent.  


A-2.5.2 Gas Chromatography Parameters: 


 


Carrier gas : Nitrogen 


Injector temperature : 275 °C 
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Column oven 


programme 


 


Rate (°C/min) Temperature (°C) Hold time (min) 


-- 100 2.0 


 


Pressure 


 


: 95.8 kPa 


Hydrogen flow : 30 ml/min  


Air flow  : 400 ml/min  


Column flow  :1.0 ml/min 


Split ratio : 1:30 


Detector type : FID 


Detector temperature : 275 °C 


Injection volume : 1.0 µl 


Run time  : 30.0 min 


NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having 


difference in detector, column packing material and type (like packed/capillary, diameter, length, film 


thickness etc.), calibration technique (internal standard, external standard, area normalization, percent area 


etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, provided standardization 


and calibration of the components is established after setting GC parameters for the resolution and accuracy 


level as specified in this standard. 
 


 A-3 REAGENT 


A-3.1 Acetone — Solvent 


A-4 PROCEDURE 


Take 1.0 g of 1,3-Dinitrobenzene (sample) and make up to 10 ml with acetone. Dissolve properly 


and take 1.0 μl sample in micro syringe. Confirm there are no air bubbles in the syringe and inject 


the sample and allow the run to complete run time.  
 


NOTE — The weights and volumes given are the recommended amounts for routine quantitative analysis. 


Alternative amounts may be used, provided that the final concentrations remain the same. 
 


 


A-5 PEAK TIME  


 


1, 4-Dinitrobenzene   :       16.13 min 


 


1, 3-Dinitrobenzene  :        16.77 min 


 


            1, 2-Dinitrobenzene  :        17.75 min 


 


 Nitrobenzene          :        10.30 min 
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 FIG. 1 A TYPICAL CHROMATOGRAM 


A-6 CALCULATION 


A-6.1 Calculate the peak area of individual constituent pertaining to 1,3-Dinitrobenzene on the 


chromatogram of the material. The concentration of the constituent may be obtained on the basis of 


peak area on chromatogram obtained with standard 1,3-Dinitrobenzene. 


 


Assay, percent by area = 
1,3−Dinitrobenzene  peak area in the sample 


Sum Areas of all peaks in the chromatogram
× 100 


 


A-6.2 Similarly, 1,2-Dinitrobenzene, 1,4-Dinitrobenzene and nitrobenzene content shall be 


calculated. 


 


ANNEX B 


[Table 1, Sl. no.(iv)]  


DETERMINATION OF 1,3- DINITROBENZENE MOISTURE CONTENT BY KARL 


FISCHER  


 


B-1 REAGENTS  


B-1.1 Karl Fischer reagent  


B-1.2 Methanol Dried  


B-2 APPARATUS  


B-2.1 Karl Fischer Moisture Analyzer 
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B-2.2 Dry Heating Block 


B-2.3 Analytical Balance 


B-3 PROCEDURE  


Add approximately 40 ml methanol in titration vessel and stir with magnetic stirrer. Now, add Karl 


Fischer reagent to complete the neutralization of methanol. Now, enter sample details in the 


instrument and melt the sample, if required. After that, weigh 2.0 g of solid sample (2 ml, if liquid 


sample) and add in the titration vessel and press START to continue titration. Ensure proper and 


complete addition of sample in vessel. Once the sample is added, the instrument automatically starts 


addition of KF reagent in the titration vessel to titrate moisture content present in sample. Instrument 


will stop adding KF reagent automatically once it reaches the electrometric endpoint. Note down 


the burette reading. 


 


B-4 CALCULATION 


                                                        


Moisture Content, percent w/w =    
V ×   F  ×  100


𝑊 ×  1000
 


 


               Moisture Content, in ppm = Moisture (percent) × 1000 


 


where 


 


V = volume of karl fischer reagent consumed, in ml: 


F =  karl fischer reagent factor, in mg/ml and; 


W = weight of sample taken, in g. 


 


  


ANNEX C 


[Table 1, Sl. no.(iv)]  


DETERMINATION OF pH OF 1,3- DINITROBENZENE  


 


C-1 APPARATUS 


C-1.1 pH meter  


C-1.2 Beaker  


C-3 PROCEDURE  


 


Take about 30 ml of 1, 3-Dinitrobenzene (sample) into 100 ml separating funnel. Add about 50 ml 


Distilled water (pH should be 7.00). Mix well for about 3.0 min and allow to separate the layer. 


Collect the aqueous layer into 50 mL beaker and measure the pH at 25°C temperature. 


ANNEX D 


                                           (Foreword) 
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Pictograms, signal word, hazard statement and precautionary statement 


 
Pictogram(s)    :                 


                                  
 


Signal Word      :                   WARNING         


Hazard statement(s) 


:  


H300+H310+H330 - Fatal if wallowed, in contact with skin or if 


inhaled. 


H373 - May cause damage to organs through prolonged or repeated 


exposure. 


H410 - Very toxic to aquatic life with long lasting effects. 


Precautionary 


Statements 


P260 - Do not breathe dust. 


P262 - Do not get in eyes, on skin, or on clothing. 


P264 - Wash hands thoroughly after handling. 


P270 - Do not eat, drink or smoke when using this product. 


P271 - Use only outdoors or in a well-ventilated area. 


P273 - Avoid release to the environment. 


P280 - Wear protective gloves, protective clothing. 


P284 - Wear respiratory protection. 


P301+P310 - IF SWALLOWED: Immediately call a doctor, a 


POISON CENTER. 


P302+P352 - IF ON SKIN: Wash with plenty of soap and water. 


P304+P340 - IF INHALED: Remove person to fresh air and keep 


comfortable for breathing. 


P310 - Immediately call a doctor, a POISON CENTER. 


P314 - Get medical advice/attention if you feel unwell. 


P320 - Specific treatment is urgent (see supplemental first aid 


instruction on this label). 


P321 - Specific treatment (see supplemental first aid instruction on 


this label). 


P330 - Rinse mouth. 


P361+P364 - Take off immediately all contaminated clothing and 


wash it before reuse. 


P391 - Collect spillage. 


P403+P233 - Store in a well-ventilated place. Keep container tightly 


closed. 


P405 - Store locked up. 


P501 - Dispose of container, contents to hazardous or special waste 


collection point, in accordance with local, regional, 


national and/or international regulation. 
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It should be like given below
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FOREWORD 


(Formal clauses to be added later)  


 


This Indian standard was originally published in 1969 when it was prepared taking into consideration the views of the 


manufacturers, consumers, testing laboratories as well as the technologists in the field. The methods of test 


incorporated were mainly those which were routinely used in industrial laboratory for assessing quality of dye 


intermediates. 


 


The Committee  responsible for the preparation of  this standard decided to revise it in the light of the experience 


gained during the long span of period. In the first revision, instrumental methods of testing were incorporated to 


keep pace with the ongoing trends in the industry. 


 


This revision (second) has been undertaken to update the standard by updating the cross referred standards.  


 


Determination of crystallizing or freezing point has been aligned with ISO 1392: 1977 ‘Determination of crystallizing 


point — General method, on the subject’.  


 


In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or 


calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values 


(second revision)’. 
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1 SCOPE 


 


This standard prescribes the methods of sampling and tests for dye intermediates. 


 


2 REFERENCES 


 


The following Indian Standards contain provisions which, through reference in this text constitute provisions of this 


standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties 


to agreement based on this standard are encouraged to investigate the possibility of applying the most recent editions 


of the standards given below: 


 


Sl. 


No. 


IS No. Title 


1 264 : 2005 Nitric acid — Specification (third revision) 


2 265 : 2021 Hydrochloric acid — Specification (fifth revision) 


3 266 : 1993 Sulphuric acid — Specification (third revision) 


4 695 : 2020 Acetic acid — Specification (fourth revision) 


5 1574 : 1980 Specification for Glass weighing bottles (first revision) 


6 2362: 1993 Determination of water by Karl Fischer method — Test method (Second revision) 


7 4730: 1994 Method for determination of density of liquids (first revision) 


8 
4905: 2015/ISO 


24153: 2009 
Random sampling and randomization procedures (first revision) 


9 5298: 2013 
Method for determination of distillation range and distillation yield (second 


revision) 


10 5762: 1970 Methods for determination of melting point and melting range 


11 8883 (Part 1) : 2005 
Methods of sampling of chemical and chemical products: Part 1 General 


requirements and precautions (first revision) 


12 
8883 (Part 2/ 


Sec 1) :1978 


Methods of sampling chemicals and chemical products: Part 2 Sampling 


equipment, Section 1 For solids 


13 
8883 (Part 2/ Sec 2) : 


1978 


Methods of sampling of chemicals and chemical products: Part 2 Sampling 


equipment, Section 2 For liquid 


14 
8883 (Part 2/ 


Sec 3):1978 


Methods of sampling chemical and chemical products: Part 2 Sampling equipment, 


Section 3 For gases 


 


3 TERMINOLOGY 


 


For the purpose of this standard, the following definitions shall apply. 


 


3.1 Approved Sample 


 


The sample accepted by the indentor or inspection authority as the basis for supply. When a sample is tested and 


approved by the purchaser or inspection authority, the result of such tests as permits the supplier to meet the limits 


imposed by specification for deliveries shall be made available to the supplier. 


 


3.2 Composite Sample 
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The quantity of material obtained by mixing portions of material taken from each of the sample units shall be termed 


as a composite sample representing the lot as a whole and meant for testing to ascertain the conformity of the lot to 


the specified requirements. 


 


3.3 Increment 


 


The quantity of material taken by a single operation of the sampling implement. 


 


3.4 Individual Sample 


 


The material collected from a single sample unit and set apart as representing that unit for the purpose of testing to 


ascertain the conformity of unit to specified requirements. 


 


3.5 Lot 


 


All the units of the same size and type in a single consignment of the material and belonging to the same batch of 


manufacture shall constitute a lot. If consignment is known to consist of different batches of manufacture or of 


different sizes or types of unit, the units belonging to the same batch and of the same size and type shall be grouped 


together and each such group shall constitute a separate lot. 


 


3.6 Sample Unit 


 


Any unit withdrawn from a lot for the purpose of testing the quality of the lot. 


 


3.7 Tender Sample 


 


The sample submitted by the supplier with his tender. 


 


3.8 Unit 


 


Any form of packing of the material, such as a can, a carboy, a cask, a barrel, a drum, a bag, a crate, a tank or a tanker. 


 


3.9 Initial Boiling Point 


 


The temperature at the instant the first drop falls from the end of the condenser. 


 


3.10 Dry Point 


 


The temperature at the instant the last drop of liquid evaporates from the lowest point in the distillation flask, any 


liquid on the side of the flask being disregarded. 


 


4 SAMPLING 


 


4.1 General Requirements of Sampling 


 


In drawing, preparing, storing and handling test samples the precautions and directions as given in IS 8883 (Part 1) 


shall be observed. 


 


4.2 Scale of Sampling 


 


4.2.1 For ascertaining the conformity of the material to the requirements of relevant material specifications, each lot 


as defined in 3.5 shall be examined separately. 


 


4.2.2 For this purpose, from all the units comprising the lot, the number of sample unit shall be chosen in accordance 


with Table 1 and 4.2.3 
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Table 1 Sampling of Dye Intermediates 


 


Sr. No. Total Number of Units in the Lot N Number of Sample Units to be Selected 


n 


01 2 to 15 2 


02 16 to 25 3 


03 26 to 50 4 


04 51 to 100 5 


05 101 to 150 6 


06 151 to 300 7 


07 301 and above 8 


 


4.2.3 The sample units shall be selected at random from the lot and to ensure the randomness of selection, random 


number tables (see IS 4905) shall be used. In case such tables are not available, the following procedure may be 


adopted. 


 


Starting from any unit, count them in one order as 1, 2, 3,... up to r and so on, where r is the integral part of N/n (N 


being the total number of units in the lot and n being the number of sample units to be selected). Every r th unit thus 


counted shall be withdrawn to constitute a sample. 


 


4.3 Preparation of Test Samples and Referee Sample 


 


The preparation of test samples and referee sample may be done in line with IS 8883 (Part 2/ Sec 1); IS 8883 (Part 


2/Sec 2); and IS 8883 (Part 2/Sec 3) depending upon the form of the material. 


 


4.4 Sample Containers 


 


4.4.1 The sample containers used for storing an individual sample or a composite sample shall have a suitable cap, 


stopper or lid. 


 


4.4.2 The sample container shall be made of a material (glass metal or any other) which is suitable for preserving the 


properties of the material without itself affecting them in any manner. The size of the sample container shall be such 


that it shall be almost but not completely filled by the individual sample or composite sample as the case may be. 


 


4.4.3 Labelling of Sample Containers 


 


Each sample container shall carry a label with particulars necessary for clear identification of the source of the sample, 


such as consignment number, the lot number, the name of the product, the batch number, and the like. In addition it 


will carry the date of sampling and the signatures of the supplier and the purchaser or their representatives in whose 


presence the samples had been taken. 


 


5 DETERMINATION OF DENSITY  


 


5.1 General 


 


Density shall be determined with a density bottle or pyknometer as per procedure given in IS 4730. The temperature 


at which the relative density is determined shall be 27/27°C or at specified temperature as mentioned in the relevant 


specification. 


 


6 DETERMINATION OF BULK DENSITY  


 


6.1 Apparatus 


 


6.1.1 The apparatus is shown in Fig. 1. The base of the measuring cylinder A shall be ground flat and the empty 


measuring cylinder A together with the rubber bung shall weigh 250 ± 5 g. It shall be accurately calibrated to 250 ml 


with an error of less than 1 ml. The distance between zero and 250 ml graduation on the measuring cylinder shall be 
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not less than 220 mm and not more than 240 mm. The distance between the flat ground part of the base of the measuring 


cylinder A and the rubber base pad B, when the measuring cylinder A is raised to the full height, shall be 25± 2 mm. 


 


6.1.2 Balance or Scales 


 


Of a type providing easy access to the pans being at least 10 cm in diameter. It is necessary that the pointer should 


show a significant deflection for a change in load of 0.25 g. 


 


6.1.3 The rubber base pad B shall have a Shore hardness of 35 to 50. 


 


6.1.4 A timing device to indicate seconds. 


 


                    


                      All dimensions in millimeters 


            FIG.1 APPARATUS FOR THE DETERMINATION OF BULK DENSITY 


6.2 Procedure 


 


Weigh M g (see Note) of the material, which has been freshly pulverized, sieved and collected in the containers (or 


drums) of the pulverizing or the sieving machine. The weighing should be done on a piece of black glazed paper 


(25cm × 25 cm), with two parallel creases to form a channel 12.5 mm down the middle of the paper. Counterpoise 


the paper on the balance before weighing the material. Pick up the paper and form it. Pick up the paper and form it 


into a chute. Allow it to lie between the thumb and fingers on the palm of the hand and introduce it into the cylinder 


held at 45° to the vertical. Slip the powder gently and smoothly into the measuring cylinder without knocking or 


squeezing. Assemble the measuring cylinder as shown in Fig. 1. With the thumb and forefinger of one hand, gently 


grasp the upper part of the cylinder and within one second, lift it as far as 25 mm, do not jerk the cylinder by 


knocking it against the upper stop. At the start of the next second, release the cylinder smoothly. Continue lifting and 
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dropping until 50 complete drops have been given. Once in every two seconds, a gentle twist of about 10 degrees 


should be given to the cylinder. When 50 drops are completed, raise the cylinder to the eye level and read the volume 


of the material (V). 


 
NOTE — The mass M may vary from substance to substance. It will be less for a very light (fluffy) material and more for a very heavy 


material. An arbitrary figure may be chosen by taking a preliminary rough reading of volume falling from 250 to 150 ml. 


 


6.3 Calculation 


Bulk density, g/ml = 
𝑀


𝑉
 


   


Where 


M = massing of the material taken for test, and 


V =volume in millilitres of the material after tapping. 


 


7 DETERMINATION OF DISTILLATION (BOILING) RANGE/ YIELD 


 


Determine the distillation range/yield by the method as prescribed in IS 5298. 


 


8 DETERMINATION OF CRYSTALLIZING OR FREEZING POINT 


 


8.1 Scope 


 


Method for the determination of crystallizing points in the range from about -50 to about + 250°C. 


 


The crystallizing point can be determined directly on the sample as received, or on the dried sample, or on both. In 


which of these conditions the sample is to be tested and, if the determination is to be made with the dried sample, what 


method of drying is to be used, will be stated in the specific test method for each material. 


 


8.2 Principle 


 


Cooling the liquid or liquefied sample, and determination of the crystallizing point by observation of the temperature 


during crystallization under defined conditions. 


 


8.3 Reagents 


 


8.3.1 Acetone 


 


8.3.2 Solid Carbon Dioxide  


 


8.3.3 Ice 


 


8.3.4 Calcium Sulphate 


 


Dried at about 170°C. Dry calcium sulphate dihydrate (CaSO4.2H2O) for 24 h at about 170°C, allow to cool in a 


desiccator and then store it in an air-tight container. 


 


8.4 Apparatus 
 


Ordinary laboratory apparatus and the apparatus shown in Fig. 2, 3, 4 and 5 comprising the following items. 
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All dimensions in millimeters. 


FIG. 2 APPARATUS FOR DETERMINATION OF CRYSTALLIZING POINT 


 


8.4.1 Crystallizing Tube 


 


External diameter approximately 25 mm and length approximately 150 mm. 


 


8.4.2 Outer Protection Tube 


 


Internal diameter approximately 28 mm, length approximately 120 mm and wall thickness approximately 2 mm. 


 


8.4.3 Stirrer 


 


Glass or stainless steel, with a loop approximately 20 mm in diameter; it may be operated by hand or mechanically, to 


provide approximately one 30 mm stroke per second. 


 


8.4.4 Precision Thermometer 


 


Graduated at intervals of 0.1°C with a known maximum scale error of 0.1°C, and with the range stated in the specific 


test method for the particular material. 


 


8.4.5 Dewar Vessel 
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Approximately 500 ml capacity, containing the appropriate cooling mixture (carbon dioxide/acetone or ice water or 


water) and provided with a suitable laboratory thermometer. An example of such a Dewar vessel is given in Fig. 3, but 


other vessels of the same capacity may also be used. 


 


       All dimensions in millimetres. 


              FIG. 3 DEWAR VESSEL 


8.4.6 Dewar Vessel 


 


As shown in Fig. 4 (It is not necessary for the inner surfaces of the vessel to be silvered). 


 


8.4.7 Heating Bath 


 


As shown in Fig. 5, containing silicon oil or other suitable liquid heating medium, and provided with a suitable 


laboratory thermometer. 


 


8.5 Procedure 


 


8.5.1 Preparation of the sample for the direct determination of the crystallizing point on the sample as received. 


All dimensions in millimeters 


     FIG. 4 DEWAR VESSEL 
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All dimensions in millimeters 


   FIG. 5 HEATING BATH 


 


8.5.1.1 Liquid products 


 


Fill the crystallizing tube (8.4.1) to a depth of approximately 60 mm with the untreated sample and proceed as specified 


in 8.5.3. 


 


8.5.1.2 Solid products 


 


Before the determination of the crystallizing point of these products, they shall be melted in a water bath, drying oven or 


oil bath [this can be carried out in the crystallizing tube (8.4.1), using the heating bath (8.4.7)], care being taken to ensure that 


the temperature of the molten product does not exceed its melting point by more than a few degrees. Fill the crystallizing 


tube to a depth of approximately 60 mm with the molten sample and proceed as specified in 8.5.3. 


     


8.5.2 Preparation of the sample for the determination of the crystallizing point on the dried sample. 


 


8.5.2.1 Liquid products 


 


Liquid products of normal water content [that is, less than or equal to 2 percent (m/m)] shall be dried in the crystallizing 


tube (8.4.1) by addition of calcium sulphate. Fill the crystallized tube to a depth of approximately 60 mm with the 


liquid sample, add the calcium sulphate (8.3.4) (2 to 5 g are usually required) and proceed as specified in 8.5.3. 


In some cases, other methods of drying may be required; these will be specified in the specific test method for the 


particular material. 


 


8.5.2.2 Solid products 


 


The drying method for solid products depends on the water content of the sample and on the value of the crystallizing 


point. 


 


a) Products with a lower water content [that is, less than or equal to 2 percent (m/m)]. Solid products with 


melting points below approximately 150°C shall be dried with calcium sulphate. Fill the crystallizing tube 


(8.4.1) to a depth of approximately 60 mm with the molten sample, add the calcium sulphate (8.3.4) (2 to 5 


g are usually required) and proceed as specified in 8.5.3. Solid products with melting points above 


approximately 150° C shall be dried in an oven at 60° C, or under vacuum, or by air drying, and the 


determination of the crystallizing point then carried out on the molten sample. Fill the crystallizing tube 
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(8.4.1) to a depth of approximately 60 mm with the molten sample and proceed as specified in 8.5.3. For 


these higher melting point samples, the method and time of drying will be indicated in the specific test 


method for the particular material; in some cases, alternative drying methods may be given fora material, 


whatever its melting point. 


 


b) Products with higher water content 


Samples with a higher water content(for example, pastes) shall in every case dried before determination of the 


crystallizing point, for example, in an oven at 60° C or under vacuum, etc. The determination is then carried out 


on the molten sample. Fill the crystallizing tube (8.4.1) to a depth of approximately 60 mm with the molten 


sample and proceed as specified in 8.5.3. 


 


In addition, with products melting below approximately 150°C add some calcium sulphate (8.3.4) (normally 


2 to 5g), in the crystallizing tube before commencing the determination. 


The method of drying, the time of drying or alternative drying methods will be indicated in the specific test 


method for the particular material. 


 
NOTE — Before the determination of the crystallizing point, solid samples shall be melted in a water-bath, drying oven or oil bath 


[this can be carried out in the crystallizing tube using the heating bath (8.4.1)] care being taken  to ensure that the temperature of the 


molten sample does not exceed its melting point by more than a few degrees. 


 


8.5.3 Preparation of the Apparatus 


 


Insert the stirrer (8.4.3) into the crystallizing tube (8.4.1) prepared as specified in 8.5.1 and 8.5.2. Secure the specified 


thermometer (8.4.4) vertically in the liquid or molten product with its bulb approximately 15 mm above the bottom of 


the crystallizing tube. Fit the outer tube (8.4.2) to this assembly (if necessary by means of a cork shive or a rubber 


sleeve), and place the whole in position as follows: 


 


a) For crystallizing points in the range frog room temperature down to approximately - 500C: in the Dewar vessel 


(8.4.5) filled with the appropriate cooling mixture (carbon dioxide acetone or ice water or water) at a 


temperature 3 to 5° C below the crystallizing point to be determined; 


b) For crystallizing points in the range from room temperature up to approximately 100 0C: in the Dewar vessel 


(8.4.6) and 


c) For crystallizing points in the range from approximately 100 to 250°C in the heating bath (8.4.7) at a 


temperature 5 to 7°C below the crystallizing point to be determined. 


 


8.5.4 Determination 


 


Check that the sample is still liquid at this stage; stir the sample and take temperature readings. These should decrease 


uniformly at first, then rise suddenly as the substance ccrystallizes; sometimes the temperature remains constant for a 


short time. If the temperature rise exceeds 1 to 2° C, this indicates that excessive super cooling has occurred. In this 


case, the determination should be repeated, seeding the liquid or the melt to prevent excessive super cooling. Read the 


highest temperature attained after crystallization and adjust the reading for scale error and emergent stem correction. 


Record this temperature to the nearest 0.1°C as the crystallizing point of the product under test. 
 


NOTES 


 


1) The stirrer may be omitted and the stirring carried out by hand using the thermometer but care should be taken that the thermometer 


does not touch the walls of the crystallizing tube. 
2) For the correct determination of the crystallizing point of a solid sample, it is necessary that the product should melt during the test 


without any decomposition. That this condition is fulfilled may be checked by repeating the test and comparing the two results. If the 


two crystallizing temperatures are the same, this indicates that the above condition has been met. 


 


8.6 Results 


 


Record the crystallizing point thus determined to the nearest 0.1°C, indicating the condition of the sample, that 


is, whether tested in the dried or the undried condition, or in both. 


 


9 DETERMINATION OF MELTING POINT 
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Determine the melting point by method as prescribed in IS 5762. 


 


10 DETERMINATION OF MOISTURE CONTENT 


 


10.0 General 


 


Three methods are given, the choice of the method depends upon the material of which the moisture content is 


to be estimated. 


 


10.1 Dean and Stark Method 


 


10.1.1 Apparatus 


 


The apparatus consists of a glass flask heated by suitable means and provided with a reflux condenser discharging 


into a trap and connected to the flask. The connections between the trap, the condenser and the flask should be 


interchangeable ground-glass joints. The trap serves to collect and measure the condensed water, and to return the 


solvent to the flask. The assembly of the apparatus is shown in Fig. 6 and the various components are described 


below. 


 


a) Flask — A 500 to 1000-ml capacity flask of the shape shown in Fig. 6, made of hard resistance glass well-


annealed and as free as possible from striae and similar defects. 


b) Condenser - A glass water-cooled reflux type condenser, of the design and dimensions shown in Fig. 7. The 


only mandatory dimensions for the condenser are the external diameters of the inner tube and of the jacket, 


which shall be 16 to 17 mm and 23 to 25 mm respectively. The joints A and B should be neatly finished as shown 


in Fig. 7 particularly the bore at B shall have the minimum disturbance. The shoulder above the cone of joint 


D shall be elongated as shown in the figure to avoid a sharp re-entrant shape which may restrict the free flow 


of liquid down the inner wall. The cone shall be extended beyond the length appropriate to the joint D and 


the lower end ground at an angle of approximately 60° to the axis. The drainage tip shall be at the front of 


the condenser when the lower water connection is to the left, and the finish shall be either smooth or fire-


polished. When inserted into the trap the tip of the condenser shall be 6 to 7 mm above the surface of the 


liquid in the trap after distillation conditions have been established. The nominal dimensions of the joint D 


are given below. 


 


Nominal dial of Large end of 


ground zone 


Nominal dial of Small end of 


ground zone 


Nominal dial of Length 


ground zone measured axially 


mm mm mm 


18.8 16.2 26 
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FIG. 6 TYPICAL ASSEMBLY OF DEAN AND STARK APPARATUS 


 


c) Receivers — Also called the trap, made of hard resistance glass, well-annealed and as free as possible from striae 


and similar defects, provided with ground-glass joints, with the shape, dimension’s and tolerances given in Fig. 8 and 


consisting essentially of the upper chamber, together with the tube and ground joint leading to the flask, and the 


graduated tube. 


 


The receiver shall be of two sizes, namely, 2-ml capacity and 10-ml capacity (see Fig. 8 and 9). The mandatory 


dimensions and tolerances for the receiver shall be as given in Table 2 


 


 


RECEIVER 
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 FIG. 7 CONDENSER 


 


 FIG. 8 2-ml RECEIVER 
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The shoulder of the upper chamber of the receiver immediately below the conical joint shall be finished square, as 


shown in Fig. 8 and 9. The graduated portion of the receiver shall be cylindrical throughout its length. The bottom of 


the graduated tube of the 2-ml receiver shall be sealed, the end of the tube being approximately Hhemispherical in 


shape. The graduated scales on the receivers shall be numbered and subdivided as shown in Fig. 8 and 9. The graduation 


marks shall be fine cleanly etched permanent lines of uniform thickness lying in the planes at right angles to the axis 


of the tube. The graduation marks shall be confined to the cylindrical portion of the tube and there shall be no evident 


irregularity in their spacing. In these receivers the numbered graduation marks shall be carried completely round the 


tube, the shortest graduation marks shall be carried halfway round the tube, and the graduation marks of intermediates 


length shall be carried approximately two-thirds of the way round the tube and shall project equally at each end beyond 


the shortest graduation marks. 


 
All dimensions in millimeters 


FIG. 9 10-ml RECEIVER 


      


The capacity corresponding to any graduation mark is defined as the volume of water at 27°C, expressed in milliliters, 


required to fill the graduated portion to that mark at 27° C, the axis of the graduated portion being vertical and the 


lowest point of the water meniscus being set on the graduation mark. In the case of 10 ml receiver, the volume of the 


bore of the stop-cock key and the volume of the jet below the stop cock shall not be included as part of the measured 


volume. The error at any point on the receiver scale, and also the difference between the errors at any two points on 


the scale, shall not exceed the figures given for the receiver in Table 2. 


 


For the 10 ml receiver, the stop-cock shall be of the 2 mm oblique bore having the general design shown in Fig. 8 and 


9. The rate of leakage, tested with the stop-cock free from grease, the barrel and key wetted with water, the receiver 


filled initially with water to the top of the scale, and the key in either of the fully shut-off position, shall not exceed the 


figures given in Table 2. 


 


Each receiver shall have permanently and legibly marked on it. 


 


1) The abbreviation, ml; 


2) The inscription ‘27°C’ to indicate that the receiver is graduated for content at 27°C; and 
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3) An identification number shall also appear on the key. 


 


d) Heat source — The source of heat may be either an oil-bath or an electric heater provided with a sliding rheostat or other 


means of heat control. The temperature of the oil in the bath should not be very much higher than the boiling point of 


xylene or toluene, whichever solvent is used. 


 


e) Copper wire — Long enough to extend through the condenser, with one end twisted into a spiral. The diameter of the 


spiral should be such that it fits snugly within the graduated portion of the receiver and yet may be moved up and down. 


                                                                 


Table 2 Dimensions and Tolerances for Receiver 


[Clause 10.1.1(c)]    


                       


Sl. 


No. 
Characteristic 


Receiver 


2 ml 10 ml 


(1) (2) (3) (4) 


i) Volume, equivalent to smallest subdivision, ml 0.05 0.1 


ii) Scale length, mm 95 ±10 110 ± 10 


iii) 
Length of cylindrical tube above upper graduation mark, 


mm 
10 to 15 10 to 30 


iv) Tolerance on capacity, ml ± 0.002 ± 0.006 


v) Maximum permissible leakage rate of stop-cock, ml/min --- 0.004 


 


10.1.2 Reagent 


 


10.1.2.1 Xylene or toluene 


 


     Saturate the xylene or toluene by shaking with a small quantity of water, and distillate Use the distillate for the 


determination of moisture. 


 


10.1.3 Procedure 


 


Clean the entire apparatus with chromic acid cleaning solution to minimize the adherence of water droplets to the sides 


of the condenser and the receiver. Rinse thoroughly with water and dry completely before using. The quantity of 


material taken for the test is determined by the amount of moisture present (m/m), as indicated below:  


 


Moisture Range Quantity of Material (Approximately) 


Less than 1 percent 200 gm 


1 to 5 percent 100 gm 


Moisture in excess of 5 percent Proportionally smaller quantity 


 


Place the specified quantity of material, accurately weighed, in the distillation flask, add an equal volume of xylene or 


toluene, as desired or at least 100 ml if less than 100 g of the material is used, and swirl well to mix. Assemble the 


apparatus and fill the receiver with the solvent by pouring it through the condenser until it begins to overflow into the 


distillation flask. Insert a loose cotton plug at the top of the condenser to prevent condensation of atmospheric moisture 


within the tube. In order that the refluxing may be under control, wrap the flask and the tube leading to the receiver 


with asbestos cloth. Heat the flask so that the distillation rate is about 100 drops per minute. When the greater part of 


the water has distilled over, increase the distillation rate to about 200 drops per minute and continue until no more 


water is collected. Purge the reflux condenser occasionally during the distillation with 5 ml portions of xylene or 


toluene to wash down any moisture adhering to the walls tithe condenser.  
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The water in the receiver may be made to separate from the xylene or toluene by moving the spiral copper wire up and 


down in the condenser and receiver occasionally, thus causing the water to settle at the bottom of the receiver. Reflux 


until the water-level in the receiver remains unchanged for 30 minutes and then shut-off the source of heat. Flush the 


condenser with either xylene or toluene, as required, making use of the spiral copper wire to discharge any moisture 


droplets. Immerse the receiver in water at about 270C for at least 15 minutes or until the xylene or toluene layer is 


clear, and then read the volume of water. 


 


10.1.4 Calculation 


 


Moisture content, percent by mass = 
100×𝑉×𝐷


𝑀
 


 


Where 


V = volume in millilitres of water, 


D = density of water at the temperature at which the volume of water is read, and 


M = massing of the material taken for test.      


 


10.2 Karl Fischer Method 


 


This method shall be used for determination of water content up to 0.5 percent according to procedure prescribed in 


IS 2362. 


 


10.3 Air-Oven Method 


 


10.3.1 Apparatus 


 


10.3.1.1 Weighing bottle 


 


Squat type, conforming to IS 1574. 


 


10.3.1.2 Desiccator 


 


Containing an efficient desiccant, such as phosphorous pentoxide. 


 


10.3.1.3 Air-oven 
 


Preferably electrically heated, with temperature control device.  


 


10.3.2 Procedure 
 


Weigh accurately about 10 g of the material into a weighing bottle which has been dried, cooled in the desiccator and 


then weighed. Place the weighing bottle in the air-oven for approximately one hour at 105 ±1°C. Remove the weighing 


bottle from the oven, cool in the desiccator to room temperature and weigh. Repeat this procedure but keep the 


weighing bottle in the oven only for half an hour each time until the difference between the two successive weighing 


does not exceed one milligram. 


 


10.3.3 Calculation 
 


Moisture content, percent by mass = 
𝑀2×100


𝑀1
 


 


Where  


M1 = massing of the material taken for the test, and 


M2 = loss in mass in gm of the material upon drying. 


 


11 DETERMINATION OF SOLUBILITY / MATER IN SOLUBLES 
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11.1 Solubility in Acid 


 


Prepare 2 percent solution of the sample in 10 percent hydrochloric acid (v/v) or according to the procedure described 


in the individual material specification. Heat to specified temperature or to about 75 to 800 C to dissolve. Observe the 


opalescence. If the insoluble matter is more than a trace, filter through previously weighed sintered crucible of porosity 


G4, wash free of acid, dry and weigh. 


 


11.1.1 Calculation 


 


Acid insoluble matter, percent by mass = 
𝑀2


𝑀1
× 100 


 


Where 


M1 =mass in gm of the material taken for the test and 


M2 =mass in gm of the residue. 


 


11.2 Solubility in Alkali 


 


Prepare 2 percent solution of the sample in 10 percent sodium carbonate or sodium hydroxide solution or according to 


the procedure given in the individual material specification. Heat to specified temperature of about 75 to 800C to 


dissolve. Observe the opalescence. If the insoluble matter is more than a trace, filter through a sintered crucible of 


porosity G4, wash thoroughly, dry, weigh and calculate the percentage of the alkali-insoluble matter according to the 


formula given in 11.1.1. 


 


11.3 Solubility in Solvent 


 


Dissolve the sample as prescribed in individual material specification in 2 percent concentration in specified solvent. 


Warm if necessary, and observe the clarity of solution. If the insoluble matter is more than a trace, filter through a 


sintered crucible of porosity G4, wash thoroughly with the solvent, dry, weigh and calculate the percentage of solvent 


insoluble according to formula given in 11.1.1.  


 


12 DETERMINATION OF ASH 


 


12.0 General 


 


Two methods are given. The first method gives the ash left on ignition whereas the second method gives the Sulphated 


ash left on ignition. 


 


12.1 Method A 


 


Heat a silica or platinum crucible, cool it in a desiccator and weigh. Weigh accurately about 2 g of sample into the 


crucible and heat it gently on a burner until most of the sample has burnt into ash. Then ignite it in a muffle furnace 


maintained at about 800° C, until no more carbon particles are visible. Cool in a desiccator and weigh. Heat again in 


a muffle furnace, then cool in a desiccator and weigh. Repeat the process until constant mass is obtained. 


 


12.1.1 Calculation 


 


Ash, by mass = 
𝑀1×100


𝑀2
 


 


Where 


M1 =mass in gm of ash, and 


M2 =mass in gm of the sample taken for test. 


 


12.2.1 Method B 
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In this method heating of the material is carried out in the presence of concentrated sulphuric acid and the resulting 


ash is determined as Sulphated ash. 


 


12.2.1 Reagent 


 


12.2.1.1 Concentrated sulphuric acid (See IS 266). 


 


12.2.1.2 Concentrated nitric acid (See 1S 264). 


 


12.2.2 Procedure 


 


Heat a silica or platinum crucible. Cool in a desiccator and weigh. Then weigh accurately about 2 gm of the sample 


into the clean, dry crucible. Add to this 1 ml of concentrated nitric acid and a few drops of concentrated sulphuric acid 


just enough to wet the sample. Cover the crucible partly with a lid, if necessary to avoid spurting. Heat the crucible 


gently on a small flame till evolution of fumes ceases. Cool the residue, add a few more drops of concentrate sulphuric 


acid and heat slowly, gradually raising the temperature till evolution of fumes has stopped. Repeat this procedure, 


namely, the addition of sulphuric acid and heating until the residue in the crucible is free from carbon particles. Put the 


crucible in a muffle furnace at 800°C for one hour. Cool in a desiccator and weigh. Repeat heating cooling and weighing 


till constant mass is obtained. 


 


12.2.3 Calculation 


 


Sulphated Ash, by mass = 
𝑀1×100


𝑀2
 


 


Where 


M1 =mass in gm of the Sulphated ash, and 


M2 =mass in gm of the sample taken for test. 


 


13 DETERMINATION OF AROMATIC PRIMARY AMINES 


 


13.0 General 


 


Aromatic primary amines react quantitatively with nitrous acid in acid medium to form diazonium salts. The amount 


of nitrous acid thus used up may be expressed in terms of amount of the amine present. 


 


13.0.1 For strongly basic amines, such as aminophenol’s, halogenated amines, benzidines, toluidine, xylidines 


napthylamines, etc, the direct diazotization method is frequently used. Here a standard solution of sodium nitrite is 


added from a burette to the solution or slurry of the amine in mineral acid maintained cold between 0 to 5°C till end 


point is reached. 


 


13.0.1.1 The strength of sodium nitrite solution, to be used depends on several factors, such as speed of reaction, 


sharpness of end point, loss of nitrous acid, etc (See Note). 


 
NOTE — A 0.1 N solution gives poor end point, whereas with 1N solution of sodium nitrite, there is too much loss of nitrous acid 


 


13.0.2 For weakly basic amines, such as naphthionic acid and amino benzoic acid, the indirect diazotization method is 


frequently used. Here a known excess of sodium nitrite is mixed with the amine solution and then quickly acidified. 


After allowing time for completion of reaction, excess sodium nitrite is back titrated with a standard solution of an 


amine. 


 


13.0.2.1 For weakly basic mononitroanilines and halonitroanilines, it is necessary to first dissolve the amine in 


sulphuric acid, the amine is then reprecipitated by adding ice. The finely precipitated amine is redissolved in 


hydrochloric acid and then it is titrated against the standard solution of sodium nitrite. 


 


13.1 Direct Diazotization Method   
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13.1.1 Apparatus 


 


13.1.1.1 Mechanical stirrer 


 


13.1.1.2 Burette 


 


13.1.1.3 Beakers 


 


13.1.1.4 Thermometer 


 


13.1.1.5 Thistle funnel 


 


13.1.2 Reagents 


 


13.1.2.1 Sodium nitrite solution of suitable strength (see 13.0.1.1). This solution shall be freshly standardized against 


pure sulphanilic acid following the procedure given in 13.1.3. 


 


13.1.2.2 Concentrated hydrochloric acid — See IS 265. 


 


13.1.2.3 Acetic acid — See IS 695. 


 


13.1.2.4 Starch iodide test papers 


 


13.1.2.5 Potassium bromide solution — 25 percent (m/v) 


 


13.1.3 Procedure 


 


13.1.3.1 Take an accurately weighed sample of an amine, large enough to give about 30 ml titration reading with standard 


sodium nitrite solution of chosen strength, into a one-litre beaker. Dissolve in 500 ml of water and 50 ml of concentrated 


hydrochloric acid with heating, if necessary. If an amine contains an acid group, such as sulphonic, dissolve by adding 


requisite quantity of sodium carbonate and water and then add concentrated hydrochloric acid equivalent to sodium 


carbonate added and 50 ml more. If the amine is not soluble in dilute hydrochloric acid or dilute sodium carbonate 


solution, dissolve first in glacial acetic acid and then add hydrochloric acid and water. 


 


13.1.3.2 Immerse the beaker containing sample within about 2.5 cm of the rim in crushed ice and water. Keep the beaker 


immersed until the temperature is about 0 to 5°C. While stirring mechanically, add through thistle funnel, as shown in 


Fig. 10, the solution of standard sodium nitrite from the burette as rapidly as the spot test permits keeping the 


temperature of the solution below 5°C. Test the solution by spotting on starch- iodide paper. If the rate of diazotization 


is slow, add the solution of nitrite slowly, avoiding a large excess of nitrite at any stage. In many cases where 


diazotization is slow, it may be considerably accelerated by addition of few' millilitres of potassium bromide solution 


and sharper end-point may be obtained. The end-point is reached when an immediate faint blue coloured ring appears 


when spotted on starch-iodide paper and persists for a period of 10 minutes or so without further addition of nitrite 


solution. 


 


13.1.4 Calculation 


 


Aromatic primary amine, percent by mass = V × N × M 


                                   10 W × A 


 


Where 


 


V = volume in millilitres of sodium nitrite solution used, 


N = normality of the sodium nitrite solution, 


M = molecular mass of the amine, 


W = mass in g of the sample taken for the test, and 


A = number of amino groups per molecule of the amino  
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13.2 Indirect Diazotization Method 


 


13.2.1 Apparatus — same as in 13.1.1. 


 


13.2.2 Reagents — same as in 13.1.2. 


 


13.2.2.1 Sodium sulphanilate solution  


 


0.5N, Standardize against a standard sodium nitrite solution following the procedure given in 13.1.3. 


 


13.2.3 Procedure 


 


Take an accurately weighed sample which is large enough to give about 30 ml titration reading with standard sodium 


nitrite solution of chosen strength and transfer to a well-stoppered flask. Add water and sodium carbonate necessary 


to dissolve and to make the solution slightly alkaline. Add standard sodium nitrite solution in excess but not more than 


3 to 5 ml. cool the flask in a ice bath. Add about 50g of ice and as quickly as possible, 50 ml of concentrated 


hydrochloric acid. Stopper the flask immediately. Mix well, allow the flask to stand for 10 to 15 minutes in the ice-


bath and shake the contents of the flasks at intervals. Titrate the excess sodium nitrite solution with standard sodium 


sulphanilate and add 2 to 3 ml in excess. Finally back titrate the excess sodium sulphanilate with standard sodium 


nitrite solution to a distinct blue coloured ring test on starch-iodide paper that can be repeatedly obtained during a 


period of 10 to 15 minutes without further addition of nitrite solution. 


              


 
Fig. 10 TITRATION ASSEMBLY 


 


13.2.4 Calculation 


 


Aromatic primary amine percent by mass = 
(𝑉1𝑁1−𝑉2𝑁2)𝑀


𝑊 × 10 × 𝐴
 


 


Where 


 


V1 = total volume (initial and final) in millilitres of sodium nitrite solution used, 
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N1= normality of sodium nitrite solution, 


V2= volume in millilitres of sodium sulphanilate solution used, 


N2 = normality of sodium sulphanilate solution, 


M = molecular mass of the compound, 


W = mass in g of the sample taken for the test, and 


A = number of amino groups per molecule. 


 


14 DETERMINATION OF COUPLING VALUE 


 


14.0 General 


 


Most of phenols, naphthols, aromatic amines and compounds with active methylene groups couple in either alkaline 


or acidic medium quantitatively with a diazonium compound and from the consumption of diazonium compound, 


purity of above compound may be estimated and this estimated value is known as coupling value. 


 


14.0.1 The coupling takes place in the para position on the phenol or amine unless this position is occupied in which 


case the coupling may take place on ortho position, though the reaction at the ortho position will usually be 


considerably slower. Some phenols and amines will couple first in para position and then will commence to couple in 


ortho position. The compounds containing active methylene groups will couple at these positions. The coupling 


procedures vary somewhat depending on the reactivity of the compounds involved. Some compounds couple in a 


solution at pH 5, others will couple only in very alkaline solution, the faster the coupling, better the analysis; since the 


diazonium compound is unstable. The more alkaline the solution, the faster the coupling. However, the more alkaline 


the solution, the faster the diazonium salt will decompose. In general, salts like sodium acetate and sodium bicarbonate 


will be sufficiently alkaline for most couplings. Sodium carbonate is sometimes used while sodium hydroxide is seldom 


resorted to, since it decomposes the diazonium salt too readily. 


 


14.1 Apparatus 


 


14.1.1 Mechanical Stirrer 


 


14.1.2 Beakers 


 


14.1.3 Burette — Amber coloured, jacketed. 


 


14.1.4 Pipettes 


 


14.1.5 Graduated Flasks 


 


14.2 Reagents 


 


14.2.1 Tetrazodianisidine Solution 


 


Dissolve 2 g of dianisidine hydrochloride in 7 ml of hydrochloric acid. Heat, if necessary. Cool to 0°C and titrate with 


1 N sodium nitrite solution to just complete the reaction. Make up the solution to 100 ml in a volumetric flask. Store 


this solution in an ambercoloured bottle at a cool place. 


 


14.2.2 H-Acid (1-Amino-8-Hydroxy-Naphthalene-3, 6-Disulphonic Acid) Indicator Solution 


 


Dissolve 0.5 g H-Acid in 100 ml of 1 percent sodium carbonate solution. 


 


14.2.3 Standard Diazonium Solution 


 


Either of the following diazonium solutions described in 14.2.3.1 and 14.2.3.2 may be used depending on the pH of 


the coupling medium. 


 


14.2.3.1 p-Toluene diazonium chloride standard solution (0.1 N) 
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Dissolve 53 g of p-toluidine in 131 ml of concentrated hydrochloric acid and dilute to 1 litre. Add 100 ml of 0.5 N p-


toluidine solution into a 500-ml volumetric flask, and cool the flask to 15 to 20°C. Add 50 ml of 1 N sodium nitrite 


solution maintained at a temperature of 15 to 20°C and dilute the resultant solution to 500 ml. Shake solution to assure 


thorough mixing. A slight excess of nitrous acid should be indicated on starch-iodide paper. Store the solution in the 


dark in an ice- bath. After 30 minutes, it is ready for use. Standardize the solution by using resublimed m-


toluenediamine or recrystallized 1-phenyl-3-methyl-pyrazolone-5. The solution of diazonium salt should not be used 


after 5 h because of its instability. 


 


14.2.3.2 p-Nitrobenzene diazonium chloride standard solution (0.1 N) 


 


Take 6.9 gm of p-nitro aniline in 500-ml beaker, add 20 ml of concentrated hydrochloric acid and about 50 ml of water. 


Heat to 85 to 90°C to dissolve completely. Dilute the contents to approximately 200 ml with water. Add about 100 gm 


ice to cool it to 5°C. Keep the contents under mechanical stirring and to it add previously cooled 50 ml of sodium 


nitrite solution (1 N) in one lot. Stir for 15 to 20 minutes. It should give positive test on starch-iodide paper and congo 


red paper. Remove the excess sodium nitrite by adding few ml of sulphamic acid solution. Filter the diazo solution. 


Make up the volume to 500 ml with ice water in volumetric flask. Store the solution in ice-bath in the dark. Standardize 


the solution freshly before use. P-Nitrobenzene diazonium chloride solution is preferred for coupling in weakly acidic 


medium. 


 


14.2.3.3 p-ChloroaniIine diazonium chloride standard solution (0.1 N) 


 


Take 6.5 g of p-chloroaniline in 500-ml beaker. Add 20 ml of concentrated hydrochloric acid and about 50 ml water 


and heat to 80 to 85°C to dissolve it completely. Dilute the content to approximate 200 ml with water and add 100 g 


ice to cool it to 5°C. Keep the content under mechanical stirring and add previously cooled 50 ml of sodium nitrite (1 


N) rapidly in one lot. Stir for 30 minutes, cool it externally, if needed to maintain the temperature. It should give 


positive test on starch- iodide paper and Congo red paper. Remove the excess sodium nitrite by adding few ml of 10 


percent (m/v) sulphamic acid solution. Filter the diazo solution and make up the volume with ice cold water to 500 ml 


in a volumetric flask. Store the diazonium chloride solution in ice-bath in the dark. Standardize the solution freshly 


before use p-chloroaniline diazonium chloride solution is preferred in weakly alkaline to a moderately alkaline 


coupling reaction up to 8 to 9 pH. 


 


14.2.3.4 Standardization of diazonium solution 


 


Weigh accurately about 0.6 g of resublimed m-toluilenediamine or about 0.7 g of recrystallized 1- phenyl-3-methyl-5-


pyrazolone into 1-litre beaker. Add 20 ml distilled water. Dissolve with the help of few ml of 10 percent hydrochloric 


acid or 10 percent sodium hydroxide solution respectively. Clear solution. Add to this 100 ml water. Neutralize with 


soda ash solution or acetic acid respectively. Add 10 ml of saturated sodium acetate solution and 10 ml of 1 N acetic 


acid. Cool the solution to about 10°C. 


 


Agitate the solution with a mechanical stirrer and add the diazonium solution from a burette equipped with a water 


jacket through which water is circulating at about 10°C. The burette or the glass jacket should be of amber glass to 


minimize any decomposition of the diazonium salt by light. Add the diazonium solution as rapidly as coupling takes 


place, but never in excess since there is danger of decomposition, which leads to high results. To test for excess 


diazonium salt in the solution, place a few drops of the solution on a piece of filter paper. About a centimeter away 


from the edge of the liquid mark, place a few drops of H-Acid indicator .solution. Where the two liquid portions meet 


on the filter paper, a colour will develop if excess diazonium salt is present. 


 


To test for excess coupling agent (m-toluilenediamine or 1-phenyl-3-methyl-.5-pyrazolone) in the reaction mixture 


place a few drops of tetrazodianisidine hydrochloride solution on a piece of filter paper about a centimeter away from 


the edge of a drop of reaction mixture, also placed on the filter paper. If a colour is developed, presence of unreacted 


coupling agent is indicated in the reaction mixture. 


 


Add the diazonium standard solution in portions, depending on the rate of coupling with the particular compound 


contained in the sample. Test the reaction mixture for excess coupling agent and diazonium salt after each addition. 


The additions of diazonium solution should be in the increments of 0.5 ml when near the end point. The end point is 
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taken as the point at which negative test for coupling agent and a negative test for diazonium salt are obtained. When 


this point is reached, read the burette, add a few drops more of diazonium solution and test for diazonium salt. If a 


positive test is obtained, take the previous reading. If the reaction product is water soluble and the colour interferes 


with the spot tests, add sodium chloride to salt it out to show clear end point. 


 


14.3 Procedure 
 


14.3.1 Analyze the samples in the same manner in which the diazonium solution are standardized except that the 


sample is substituted for the m-toluilenediamine or the pyrazolone. The sample should contain 0.003 to 0.005 moles 


of coupling material. Also, if the acetate - acetic buffer is not sufficiently alkaline for a satisfactory coupling rate, use 


100 ml of 2 N sodium carbonate. Use sodium hydroxide for materials which couple very slowly or for samples soluble 


only in sodium hydroxide. Use the same base for standardization and analysis. 


 


14.4 Calculation 


 


Coupling value, percent by mass =   V × N × M 


                                W × 10 


 


Where 


 


U = volume in milliliters of diazonium solution consumed, 


N = normality of diazonium solution used, 


M = molecular mass of coupling component (sample), and 


W = mass in g of the sample taken for test 


 
NOTE — for the compounds known to couple at both ortho and para positions, the calculation shall be modified by a factor of 0.5. 


 


15 DETERMINATION OF PURITY OF NITRO COMPOUNDS 


 


15.0 Principle of the Method 


 


Aromatic nitro compounds are quantitatively reduced to amino compounds with zinc dust and from the amount of 


sodium nitrite solution consumed, purity of nitro aromatic compounds may be calculated. 


 


15.1 Apparatus 
 


15.1.1 Round-Bottomed Flask 


 


15.1.2 Graudated Flask 


 


15.1.3 Pipettes 


 


15.2 Reagents 


 


15.2.1 Zinc Dust 


 


15.2.2 Hydrochloric Acid — See I5 265 


 


15.2.3 Sodium Nitrite Solution – 0.1 N 


 


15.2.4 Potassium Bromide 


 


15.2.5 Starch-Iodide Paper 


 


15.2.6 Methanol 


 


15.3 Procedure 
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Weigh accurately about 1.0 g of the sample into the round-bottomed flask. Add 25 ml of methanol and shake to 


dissolve. Place the flask in the heating mantle, fix it with the condenser through which cold water is circulated. Through 


the other opening add 5 g of zinc dust with the help of a funnel. Then add 20 ml of hydrochloric acid. Close the opening 


with a ground glass stopper and reflux. When the zinc dust is consumed stop heating and allow the flask to cool. Add 


another installment of zinc dust and hydrochloric acid and reflux again. Continue the same operation for a third time. 


Observe the colour of the mixture. It should be colorless or light reddish but not yellow. Cool and filter. 


 


15.3.2 Wash the residue three to four times with distilled water. Collect the filtrate and washings quantitatively. Add 2 


g of potassium bromide and titrate against 0.1 N sodium nitrite using starch-iodide paper as an external indicator. The 


end point is reached when a drop of the reaction mixture placed on the starch- iodide paper strip produces an 


instantaneous light blue colour which persists for five minutes. 


 


15.4 Calculation 


 


Assay, percent by mass =   V × N × M 


                        W × 10 


 


Where 


 


V = volume in milliliters of sodium nitrite solution used, 


N = normality of sodium nitrite solution, 


M = molecular mass of the nitro compound, and  


W = mass in g of the sample taken for test. 


 


16 DETERMINATION OF AZO COMPOUNDS 


 


16.0 Principle of the Method 


 


The material is boiled with an excess of titanous chloride solution in presence of hydrochloric acid and the excess 


titanous chloride solution is back titrated with standard ferric ammonium sulphate solution using ammonium 


thiocyanate solution as indicator. The reaction is indicated by the following equation: 


 


RN = NR1 + 4 H   RNH2 + R1 NH
2 


 


16.1 Apparatus 


 


16.1.1 Reduction Flask — as shown in Fig. 11. 


 


 


                              FIG. 11 REDUCTION FLASK 


 


16.1.2 Graduated Flask 


 


16.1.3 Pipettes 


N2 OR CO2 
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16.2 Reagents 


 


16.2.1 Concentrated Hydrochloric Acid 


 


16.2.2 Concentrated Sulphuric Acid 


 


16.2.3 Ammonium Thiocyanate Solution — 20 percent (m/v) 


 


16.2.4 Titanium Trichloride Solution 


 


Take 100 ml of 15 percent titanium trichloride solution and filter through a thick pad of glass wool. Add this ttitanium 


trichloride solution to a previously boiled (to remove dissolved oxygen) mixture of 100 ml of concentrated AR grade 


hydrochloric acid, and 700ml of distilled water. Mix by passing the current of an inert gas, such as carbon dioxide or 


nitrogen for some time. Adjust the final volume to 1 litre with distilled water. Store the reagent in a bottle coated with 


black paint (outside) to protect the solution from sunlight. 


 


16.2.5 Standard Ferric Ammonium Sulphate Solution 


 


Dissolve 50 g of ferric ammonium sulphate (AR Grade) in a mixture of 300 ml of water and 6 ml of concentrated (AR 


grade) sulphuric acid. Dilute to 1000 ml with distilled water. 


 


16.2.5.1 Standardization of the solution 


 


Measure accurately about 40 ml of the solution into a glass stoppered flask. Add 5 ml of 5 N hydrochloric acid, mix 


and add a solution of 4 g of potassium iodide dissolved in 10 ml of distilled water. Stopper, allow to stand for 10 


minutes. Then titrate the liberated iodine with sodium thiosulphate solution (0.1 N), adding starch as indicator, as the 


end point is approached. Correct for a blank run on the same quantities of the same reagents, and calculate the 


normality. Store the standard ferric ammonium sulphate solution in tight containers protected from light. 


 


16.2.6 Potassium Iodide — AR Grade. 


 


16.2.7 Sodium Thiosulphate — AR Grade. 


 


16.3 Procedure 


 


16.3.1 Accurately weigh 1.0 g sample and dissolve in cold or hot water or ethyl alcohol or acetic acid as required and 


dilute to 500 ml with the same solvent at room temperature. 


 


16.3.2 Pipette a 50 ml aliquot in case of water soluble compounds and 10-ml aliquot in case of water insoluble compounds 


into a 500-ml reduction flask containing 50 ml of dilute hydrochloric acid and 50 ml water which have been previously 


brought to boil. Start passing carbon dioxide gas over the solution and heat to boiling again. Pass carbon dioxide gas in 


the storage bottle containing titanium trichloride solution and immediately draw 50 ml titanium trichloride solution by 


pipette through which carbon dioxide gas has been passed previously, and add it to the dye solution. Note the time 


when titanium trichloride solution is completely added. Boil the contents of the flask for 10 to 15 minutes for complete 


reduction. Then cool it in an ice- bath maintaining a continuous flow of carbon dioxide throughout the experiment. Add 


10 ml of ammonium thiocyanate indicator solution and back titrate the mixture against standard ferric ammonium 


sulphate solution to a permanent colour change. Record volume of ferric ammonium sulphate solution as A. 


 
NOTE — This reading should preferably be not less than 10 ml. 


 


16.3.3 Determine blank reading exactly following the procedure as stated in 16.3.2 with 50 ml of water or 10 ml of 


solvent in place of sample solution and taking the same amount of all the reagents and the same reduction time. Record 


the volume of titre as B. 


 


16.4 Calculation 


 







Doc. No: PCD 26 (23281)WC 


August 2023 


Azo compound, percent by mass = 
(𝐵−𝐴)×𝑁×𝑀


4×𝐸×𝑊×10
 


 


Where  


 


A = volume in millilitres of ferric Ammonium sulphate solution required for the sample, 


B = volume in millilitres of ferric Ammonium sulphate solution required for the blank, 


N = normality of ferric Ammonium sulphate solution, 


M = molecular mass of the material, 


E = number of azo groups present in the compound, and 


W = mass in g of the sample present in the aliquot taken for the test. 


 


17 DETERMINATION OF ASSAY/PURITY OF DYE INTERMEDIATES AND ESTIMATION OF THEIR 


IMPURITIES 


 


17.0 Four methods, namely, Gas Liquid Chromatography (GLC), High Performance Liquid Chromatography (HPLC), 


Thin Layer Chromatography (TLC) and Paper Chromatography have been stipulated for the determination of 


purity/assay of various dye intermediates as well as estimation of the impurities present. 


 


17.1 Gas Liquid Chromatography Method 


 


17.1.1 Principle of the Method 


 


In GLC the mobile phase is an inert gas and the stationary phase is either a solid or a fixed liquid coated on a solid support 


with the help of solvents. The carrier gas drives the mixture through the column wherein the solutes partition between 


the gas and the stationary liquid. In addition to partition, adsorption of the solutes on the solid support and at the gas 


liquid surface is also a factor in many cases. Differential migration results if the distribution coefficients of the solute 


are different enough to allow the sorbent to selectively retard them. However, the mobile phase selection and variable 


temperature conditions aid in achieving resolution in gas Chromatography. 


 


17.1.2 Apparatus 


 


Any gas Chromatography with: 


 


a) High pressure gas cylinder for carrier gas; 


b) Pressure regulator and flow control valves to obtain a uniform rate of gas flow; 


c) Injection port with self-sealing septa for injecting the sample; 


d) Oven which can accommodate glass and stainless steel columns; 


e) A high sensitive detector having a linear response over a large concentration range and relatively insensitive to 


flow and temperature variations, like Flame ionization and Thermal conductivity; and 


f) A recorder or an integrator to record the signal generated by the detector and computing the area under each peak. 


 


17.1.2.1 Injection system 


 


The injection port is kept hot enough to vaporize the sample rapidly but not so hot as to decompose it. The temperature 


of 10 to 50°C above that of the column is often recommended. 


 


17.1.2.2 Column selection 


 


The choice of the column packing is the most critical in GC. The column can be one of two types, either packed or 


capillary. Packed columns contain an inert solid support with a thin coating of liquid phase. Small and uniform particle 


sizes (40-60 to 100-120 mesh) give the highest efficiency. The support is usually diatomaceous earth according to their 


polarity. The, polar ones (for example, FFAP, Carbowaxes, etc.), and the non-polar ones (for example SE—30, OV-1, 


Squalene, etc.). Separations are best achieved by matching the solute and liquid types. Some liquid phases react 


chemically with certain solutes and are very selective for these compounds. Selective liquid phases give larger 


differences in retention time and require shorter columns to achieve a desired separation. Capillary columns can be 


used depending upon the compounds to be separated. 
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17.1.2.3 Column temperature 


 


Lowering the oven temperature usually improves resolution while increasing the temperature will decrease the analysis 


time. The temperature chosen for an isothermal separation must therefore be a compromise. If the liquid coating is 


reduced a lower temperature, can be used, a condition which could be beneficial for the separation of heat-labile 


solutes. The column temperature should never be high enough to either change the sample or to decompose or cause 


excessive vaporization of the stationary liquid. A column temperature around the average boiling point of the major 


component of the mixture can be tried. For wide boiling range mixtures, better resolution at the low end and faster 


elution at the higher end is obtained if temperature programming is employed. This method which usually involves a 


controlled linear increase in temperature during a run, sharpens the later peaks and makes the sensitivity of the analysis 


the same for high and low boiling components. 


 


 17.1.2.4 Detector 


  


The most widely used detectors are: 


 


a) Flame Ionization Detector (FID), and 


b) Thermal Conductivity Detector (TCD). 


 


  17.1.2.5 Flame Ionization Detector 


 


Components in the column effluents are ionized by burning in hydrogen-air flame. This allows the gas in the detector 


to conduct an electrical current. Above the flame, a collector, electrode, to which a DC potential is applied, measures 


this conductivity. The combustion of organic compounds increases the conductivity and the resultant current is 


amplified and fed to a recorder or a computing integrator. The detector is highly sensitive and its range of linear 


response to increasing concentration is very wide. It responds to almost all compounds, except inorganic gas, and 


Carbon- disulphide. The response is based on carbon weight percentage in the molecule. 


 


17.1.2.6 Thermal Conductivity Detector  


 


This detector consists of two identical metal cells, each containing a tungsten, rhenium-tungsten or gold sheathed 


wire filament or a thermistor. The column effluent flows through one-cell and pure carrier gas with a high thermal 


conductivity (hydrogen or helium) through the other. The temperature of the wires, and their resistance, depends upon 


the composition of the gas flowing over them. When pure gas flows through both cells, the temperature are same and 


the detector is balanced. This is initially arranged as a part of a balanced Wheatstone bridge circuit; so that the 


resistance increase will cause an imbalance in the bridge and give rise to an electrical signal which is amplified and 


fed to a recorder or computing integrator. 


 


 17.1.3 Quantification 


 


Calculate the peak areas of individual components and quantification can be done by the following methods: 


 


a) Area percentage, 


b) Area normalization, 


c) Internal standard, and 


d) External standard. 


 


17.1.4 Typical analysis by gas chromatography and calculations by area percentage is as follows: 


 


Column material stainless steel 


Length 2 m. 


Outer Diameter 1/8 " 


Column 10 percent x E60 on chromosorb WAW/DMCS (MESH 80/100) 


Carrier gas Nitrogen 


Flow Rate: 30 ml/min 
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Injector temperature 200°C 


Detector temperature 200°C 


Oven  temperature Initial temperature: 50°C isothermal for 3 minutes and 


 Final temperature: 100°C with a programming rate of 3°C per minute 


Detector: Flame ionization 


Chart speed 5 mm/min 


Sample size 0.5 micro litter of 10 percent solution in solvent. 


 


17.1.4.1 Procedure 


 


Conduct the flow of the carrier gas and inject 0.5 micro litter of the sample at the injection port where it is vaporized 


and well mixed with the carrier gas. It then passes into the cinematographic column wherein the vaporized constituents 


of the sample are separated by the virtue of their differing interaction with the stationary phase. For an efficient 


separation, the column should be maintained at the temperature suggested through the time required for the resolution 


of the constituents. As each component enters the detector, it gives a signal corresponding to the amount of the 


particular component leaving the column. The detector signal after amplification is transmitted to the integrator or a 


recorder for plotting the curves. From the specific area under various peaks corresponding to specific components the 


quantities of different components are determined. 


 


17.1.4.2 Calculations 


 


Calculate the peak area of individual component and calculate the amount of each component as given below: 


 


A1 = area under peak 1, 


A2 = area under peak 2, and 


A3 = area under peak 3, etc. 


 


Assay, percent =  
𝐴1×100


𝐴1+𝐴2+𝐴3+ −−− 𝐴𝑛
 × 100 


 


 


n = number of peaks. 


 


17.2 High Performance Liquid Chromatography 


 


17.2.1 Principle of the Method 


 


HPLC is a liquid chromatographic technique involving a liquid mobile phase and a solid stationary phase. The high 


performance here refers to rapid separation and quantification of many components at trace level and involving only 


few microliters of sample volume. This process is achieved, in principle, by having very small particles with a diameter 


of few micrometers, typically in the range 5 to 10 μm, packed uniformly into small columns of stainless steel (typically 


10 to 25 cm in length and 4-5 mm i.d.) which can withstand high pressures. A high pressure solvent delivery system is 


required to have a reasonable flow through the column and is achieved with the help of a peristaltic pump. The sample 


is injected on the top of the column (sample volumes typically 5 to 25 μl) and eluted out by pumping the desired solvent 


under pressure. The eluent passes through a flow through detector (typical capacity 20 μl) which continuously monitors 


the concentration of separated components. The detector then feeds the data to a recorder and a plot of detector response 


against time is recorded and is called a chromatogram. 


 


In the conventional liquid chromatography, a polar stationary phase is used and the mobile phase is non- polar. This is 


known as normal phase in HPLC when a polar stationary phase is used. In the reverse phase chromatographic process 


(Rpc), the stationary phase used is non-polar and a polar mobile phase is used. The order of elution of the components 


in the reverse phase is opposite of normal phase Chromatography, that is, the polar component is eluted first. 


 


17.2.2 Equipment for HPLC 
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The essential features of a liquid and cinematographic system consists of: (a) A solvent delivery system consisting of 


a pump, pressure and flow controls and a filter in the inlet  to remove suspended particles;  (b)  A sample delivery 


system; (c) The column; (d) The detector; and (e) Data handling device. 


 


The entire system is available commercially and the main characteristics of the individual components or the system 


are briefly given below. However, the manufacturer’s instructions must be consulted for exact details of the particular 


system. 


 


a) Solvent delivery System 


 


The solvent is to be delivered to the system at high pressure with a constant flow and is achieved by using a pulse-


free pump. Variation of flow rate generally affects the separation speed and the retention time. In general, the 


commercially available pump systems easily meet the requirements of flow rate and pressure. A combination of more 


than one pump can be used for using two or more solvents for separation. Both constant volume and constant pressure 


pumps are available commercially and the most commonly used being single or multihead reciprocating pumps of 


constant volume type. 


 


b) Sample delivery system 


 


Introduction of sample on the column is generally done either by using a syringe or by using a sample delivery valve. 


Septum injectors allow sample introductions by a high pressure syringe through self sealing elastor septum. However, 


the most common system used is micro volume sampling valves which give better reproducibility into pressurized 


columns. The sample is introduced into an external loop in the valve at atmospheric pressure and by appropriate 


rotation the same is introduced into the mobile phase. The volume of the sample introduced normally is small and 


ranges in the 5 to 25 μl range. 


 


c) The column 


 


The columns employed in HPLC are normally made from precision bore polished stainless steel tubing with typical 


dimensions of 10 -30 cm long and 4 to 5 mm i.d. The stationary phase is retained at each end by thin stainless steel 


frits with a mesh size of 2 μm or less. The packings consist of small rigid particles (diameter less than 10 μm and with 


a narrow particle size range) are normally used as column packing. To overcome some of the problems associated 


with conventional silica gel or coatings of other materials on porus packing, the stationary phase can be chemically 


bonded to supporting material silica gel are reacted with substituted chlorosilanes and di and tri chlorosilanes 


producing either monomeric or polymeric bonded phases. In Analytical HPLC the most important bonded phase are 


the non-polar C-5 and C-18 type in which the modifying groups are either octyl or octadecyl hydrocarbon chain. 


 


d) Detector 


 


The function of detector in HPLC is to monitor mobile phase as it comes out of the column. As in GLC, there is no 


universal detector in HPLC. The available HPLC detectors are based on either bulk property of the mobile phase or 


on the property of components to be separated. The bulk property detectors are based on the principle of measuring 


the differences of the property of added components in the mobile phase compared to the mobile phase alone. These 


type of detectors, in principle, can be used for all types of applications but the sensitivity is very poor. The detectors 


based on measurement of refractive index and conductivity fall in this category. The second type of detectors based 


on the property of components to be separated, are ultraviolet / visible spectrophotometric and fluorescence detectors 


which is based on the property of ultraviolet/visible light absorption and light emission in the case of fluorescence 


detectors. Both UV and fluorescence detectors have high sensitivity and their response is independent of nature of 


the mobile phase. The most commonly employed detector is UV detector, both single and double beam instrument 


are commercially available and cover the wavelength range of 210 - 800 nm. 


 


e) Data handling device 


 


The quantitative analysis by HPLC requires that a relationship is established between the magnitude of the detector 


signal and the concentration of a particular product in the sample. The plot of response of detector signal against 


time, leads to different peaks for different components present in the sample. The peak height and peak area are both 
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related to the concentration of the component present through the relative response of the detector for that particular 


component. Quantitative analysis can be done by first establishing the response of the component relative to that of a 


similar compound added in a known amount as an internal standard. Alternatively the system can be calibrated for 


each component by injecting known amounts of pure components separately (external standard quantification). 


 


17.2.3 General Procedure for Operation 


 


a) Phase selection 


 


The LC mode of separation to be followed is normally chosen according to the solubility of the substance, its 


molecular weight and ionic behavior. Organic samples that are soluble in hexane or chloroform but not in water can 


be separated in the reverse phase mode whereas water sensitive substances and substances soluble in organic solvents 


can be separated by the normal phase mode. 


 


b) Column selection 


 


The type of the column required for a particular separation depends on the polarity of the substance to be separated. 


Silica gel columns are most commonly employed in the normal phase and bonded silica gel phases are commonly 


employed in the reverse phase. 


 


c) Solvent selection 


 


The solvent or the mobile phase used must be specially purified and free from all impurities. The presence of 


dissolved gases in the solvent also affect the separation process and hence must be removed by degassing. Separations 


sometime can be improved by using mixture of more than one mutually compatible solvents. By using gradient 


mixers the composition of mobile phase can be continuously changed during analysis. The flow rate of the solvent 


also affects separation and should be adjusted to obtain a good separation in a reasonable time. 


 


d) Sample preparation 


 


The sample to be analyzed normally should have some solubility in the mobile phase chosen and normally the sample 


is dissolved in the mobile phase. If this is not possible, a small amount of polar solvent such as dimethyl sulphoxide 


and dimethyl formamide (DMSO or DMF) can be used to dissolve the substance followed by dilution with mobile 


phase to required concentration before using. Insoluble and suspended particles must not be present and is to be 


removed by filtration. 


 


e) Separation  


 


The extent of separation that can be achieve depends on a number of operational parameters of the system including 


the nature of stationary phase, nature of mobile phase, temperature and flow rate. Good separation between components 


is measured not only by their distance between each other but also by the breadth of the peaks. Peaks must be sharp 


and symmetrical and the operation parameters must be adjusted so as to set a good separation and sharp peaks. 


 


Typical analysis procedure (reverse phase) 


 


Reagents HLPC grade solvent double distilled water 


Apparatus HPLC chronographs equipped with a reverse phase column. Typical parameter for water’s make 


HPLC system are given below: 


 


Column 


 


Stainless steel 125 mm length, 4.9 mm i.d. Nucleosil C 18.5 μm particle 


size 


Temperature 25°C 


Flow rate 1 ml/min 


Injection Vol 5 μl 
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17.2.3.1 Procedure 


 


a) Preparation of sample solution 


 


Weigh accurately about 0.03 gm of the sample and transfer to a 100 ml volumetric flask and dissolve the sample in 


mobile phase and make up the mark with the mobile phase, stopper and shake well. 


 


b) Preparation of standard solution 


 


Weigh accurately 0.03 gm of the pure sample (standard) and transfer to a 100 ml volumetric flask and prepare the 


solution by making up to mark with the mobile phase stopper and shake well. 


 


c) Determination of purity of substance 


 


Start the pump and allow the mobile phase to flow through the column and adjust the flow rate and detector parameters. 


When a steady base line is obtained inject 5.0 μl of each of standard solution and also inject 5.0 μl of sample solution. 


Compute the area of each peak and calculate using the following equation: 


Percent, purity = 


 
𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 × 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑝𝑒𝑎𝑘 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 × 𝑃𝑢𝑟𝑖𝑡𝑦 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑


𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 × 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑝𝑒𝑎𝑘 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑
 


 


17.3 Thin Layer Chromatography 


 


17.3.1 Principle of the Method 


 


In Chromatography techniques, physical phenomena of adsorption and partition is employed; only practical techniques 


are different for its use in different forms as paper, column, high pressure Liquid and gas Chromatography. In Thin 


Layer Chromatography (TLC) stationary phase consists of a thin layer of sorbent (silica gel, alumina, cellulose powder, 


etc) coated on an inert, rigid, backing material such as glass plate, aluminium or plastic so that separation process 


occurs on a flat essentially two dimensional surface. TLC is widely used for qualitative analysis; it does not provide 


quantitative information of high precision and accuracy. With the development of High Performance Thin Layer 


Chronograph (HPTLC), separations and quantitative measurements has become possible. 


 


17.3.2 State of the Art of TLC 


 


TLC technique consists of preparation of plates, sample application, development of plates and location of spots. 


 


17.3.2.1 Preparation of plates 


 


In TLC, variety of coating materials are available, but silica gel is most frequently used. A slurry of adsorbent (silica 


gel, alumina, cellulose powder, etc) is spread uniformly by means of commercial spreader or manually. The 


recommended thickness of adsorbent layer is 150- 250 mm. After air drying overnight or even drying at 80-90°C for 


about 30 min, the plate is ready for use. The plates can be also prepared by dipping into slurry of adsorbent in volatile 


solvents (like chloroform) and air drying.  


 


Precoated ready plates are also commercially available which can be cut to any size required. 


 


17.3.2.2 Sample application 


Chart speed (Detector) 5 mm/min 


Attenuation 1.0 


Wavelength (Detector) 254 nm 
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The accuracy and precision with which the sample spots are applied is very important when quantitative analysis is 


required. The origin line, to which the sample solution is applied is usually located 2-2.5 cm from the bottom of the 


plate. Small volumes of 1, 2 or up to 5 μl are applied using calibrated syringe. Care must be taken to avoid disturbing 


the surface of the adsorbent as this causes distorted shapes of the spots on subsequently developed chromatogram. Use 


of low boiling solvent clearly aids drying and helps to ensure compact spots. 


 


17.3.2.3 Development of plates 


 


TLC chromatograms are developed by ascending techniques in which plate is immersed in developing solvents to a 


depth of 0.5 cm. The developing chamber is preferably lined with sheet of filter paper which dip into the solvent in the 


base of the chamber, for ensuring the chambers saturation with solvent vapours. Development is allowed to proceed 


until the solvent front has travelled the required distance (80 percent of the plate length). The plate is then removed 


from the chamber and solvent front is marked with pointed object. 


 


Plate is allowed to dry in an oven or otherwise taking into consideration heat and light sensitivity of separated 


compound. 


 


17.3.2.4 Location of spots 


 


Positions of separated solutes can be located by various methods. Coloured substances can be directly viewed, while 


colourless solutes may usually be detected by spraying the plate with appropriate reagent which produces coloured 


areas in the regions which they occupy. Some compound fluorescent in U.V. (Plate required will be HF-254) light may 


be located in this way. Visualization of colourless separated solutes is also achieved by placing the plate in an iodine 


vapour chamber for few seconds. Iodine forms reversible complexes with most of the organic substances, thus dark 


spots are developed in those areas containing sample material. 


 


17.3.2.5 Rf values 


 


Elution characteristics are reported by Rf values. The Rf value is a measure of the travel of substance on the plate 


during the chromatogram relative to the solvent front. The values are defined by length of migration of substance 


divided by the solvent front distance. 


 


17.3.2.6 Quantitative evaluation 


 


This is done by removing separated components by scraping relevant adsorbent portion, extracted in suitable solvent 


and after removal of solvent analyzed by appropriate technique (UV, GLC) more precisely by measuring photo 


densities of spots directly on TLC using densitometer. 


 


17.3.3 Conclusion 


 


TLC is used in number of applications. The speed of technique makes it quite useful for monitoring large scale 


chromatograms. Analysis of fractions can guide decisions on solvent elution sequence. By comparing the colours of 


unknown (developed by using specific spray reagents) against various concentration of calibrated samples, 


impurities and purities can be qualitatively predicted (for example, ONPT impurity in MNPT). 


 


17.3.4 High Performance Thin Layer Chromatography 


 


17.3.4.1 Principle of the method 


 


In recent years Quantitative Thin Layer Chromatography (QTLC) has gained importance. In modern analytical 


laboratories. TLC had become an instrumental technique for precise estimation of purities and impurities. After 


availability of TLC systems “high resolution adsorbent materials, the innovative approach of TLC appeared in the 


form of HPTLC (High Performance Thin Layer Chromatography). HPTLC differs from conventional TLC in a number 


of ways but mainly in the size of the particles used in the manufacture of plates and precise instrumental technique to 


get the quantitative results. Unlike in GLC, 100 percent sample is accountable in TLC. 
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On HPTLC layers, chromatography takes place in the fast capillary flow range of developing solvents. The advantages 


of HPTLC over conventional TLC are: (a) better separation efficiency, (b) better economy with very low running costs, 


(c) very simple sample preparation, (d) unknown samples chromatographed and quantitatively analyzed in very short 


time, and (e) applications in diverse fields with impurity profile and finger printing. 


 


For HPTLC the particle size is usually between 5 μm and 10 μm with much tighter control over the size distribution. 


Layers are 0.1 to 0.2 mm thick with rapid separation using development distance of 5-10 cm. The small particle size 


and more uniform nature of silica gel results in greater chromatographic efficiency than found in ordinary TLC. In 


TLC detection is based on spiny reagent and use of plates impregnated with fluorescent indicators but in HPTLC for 


quantitative estimations. TLC scanner is used, which operates in U.V. visible modes. This scanner can measure 


absorbance, fluorescence and capable of obtaining spectra of individual spots with precise control in all stages of 


sample application to Chromatography through innovative instrumentation the importance of HPTLC, has potentially 


increased which also complements other chromatography methods. 


 


17.3.4.2 State of the art of HPTLC technique 


 


Sample application, development of chromatogram, densitometric chromatogram evaluation and TLC scanner are 


primary stages involved in getting quantitative results. 


 


17.3.4.2.1 Sample application 


 


Sample can be applied in band or spot made. Uniform sample applications on plate provides optimum conditions for 


densitometric measurements. Sample can be applied manually or by using automatic TLC samplers. Automatic 


samplers make the analysis more reliable. 0.1 to 1.0 μg sample for spot applications and 0.5 to 5.0 μg for bond 


applications is recommended on HPTLC plates. Different concentrations of calibration standards against unknown 


are applied for QTLC. 


 


17.3.4.2.2 Chromatogram development 


 


Very small amount of mobile phase (20 ml for 20 cm × 20 cm plate and 4 ml for 10 cm × 10 cm plate) is sufficient 


for development of plates. Plate is developed in the solvent chamber with pre-equilibrium mobile phase vapours. Low 


cost reagent grade solvents can be used for chromatogram development only if solvent mixtures behave like a one 


component solvent. Gradient elutions can also be done by repeatedly developing the chromatogram with ascending 


order of solvent polarities. Automated multiple development system (AMD) can be used for reproducible gradient 


elutions. Gradient elution provides separation of widely differing polar substances on chromatogram. New dimension 


in chromatographic resolution can be obtained by reversed phase gradient elution. 


 


17.3.4.2.3 Densitometric chromatogram evaluation (DCE) 


 


Densitometric chromatogram evaluation consists of four steps: Scanning, integration, calibration and result 


computation. Methods and raw data created and stored can be retrieved for later use at any time. 


 


DCE is done in the reflectance mode. Diffusely reflected light is measured by the photosensor and the difference 


between the optical signal from the sample free background and that from the sample zone is correlated with the 


amount of respective fraction of calibration standards chromatographed on the same place. Densitometer scans in a 


linear way by absorbance and fluorescence with a spectral range from 200 to 800 nm. Computing integrator consists 


of simple personal computer with software tailored for TLC evaluation. 


 


Absorption spectra as well as fluorescence excitation spectra are measured and recorded. Multiwavelength scanning 


also permits optical resolution of fractions insufficiently separated by chromatography which is applicable everywhere. 


 


Scanning is done in direction of chromatography. Scanner searches first in the Y direction (direction of 


chromatography) until a signal maximum is detected; then, at this Y position in the X direction until that maximum is 


found. Only then is the quantification run of that fraction performed. 
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17.3.4.3 Conclusion 


 


Thus by doing various combination of instrumental techniques, valuable information is obtained through High 


Performance Thin Layer Chromatography. Almost all dyes and intermediates are analyzed using quick HPTLC method 


with affordable running cost to small laboratories. HPTLC is a powerful and valid method of quantitative analysis and 


simultaneously a most valuable partner in multidimensional separation technique. HPTLC systems comply with all 


modem GLP requirements. 


 


Following general procedure is involved in development and validation of a new method: 


 


Step l - Optimization of the chromatographic procedure, 


Step 2 - Create statistical record on reliability and 


Step 3 - Implement routine evaluation 


 


All these three steps are depicted in following block diagram: (see Fig. 12) 


 


17.4 Paper Chromatography 


 


17.4.1 Principle of the Method 


 


Paper chromatography is a form of partition chromatography in which stationary phase is a thin liquid film adsorbed 


on the surface of an essentially inert support. Mobile phase may be either a liquid (liquid - liquid partition 


chromatography) or a gas (gas- liquid partition chromatography or gas chromatography - GLC). Separation depends 


largely upon partition between the two phases. Paper chromatography is an important example of partition 


chromatography in which fine quality filter papers serve as a support by the cellulose molecules for the immobile 


liquid phase. 


 


17.4.2 State of the Art of Paper Chromatography 


 


Paper chromatography consists of spotting samples on ready papers, developing in mobile phases by ascending or 


descending techniques and location of spots and calculating Rf values and evaluation against standards either 


qualitatively or quantitatively. 
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17.4.2.1 Selection of stationary phase 


 


Different grades of filter papers are used (for example, zero and 1 to 4 Number Whatman Papers). When speed of 


development is important in that case, Paper No. 3 is suitable. No. 1 is most suitable for general use. When heavy 


loading and good resolution is required, thick quality No. 20 is used. Modified cellulose papers such as silicone treated 


papers are useful for non-aqueous phases for reversed phase chromatography. Ion exchange cellulose papers are used 


for separation of ionic-organic and inorganic substances. 
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17.4.2.2 Selection of mobile phase 


 


Generally, mixture of one or more organic solvents and water is used. Water immiscible organic solvents like phenol, 


acetic acid are used as one of the organic components to increase the proportion of water in mobile phase. From two-


phase system, settled organic phase, saturated with water is used as mobile phase. The aqueous layer being used to 


saturate the atmosphere of the vessel in which chromatogram is subsequently developed. 


 


For getting good resolution in chromatography of amphoteric substances like amino acids, the spotted paper is dipped 


into aqueous buffer solution, air dried and this paper pre-equilibrated with buffer solution is then developed. 


 


17.4.2.3 Sample application 


 


Drops of solution of substances to be chromatographed are individually applied to the paper by means of a capillary 


tube. Spots are applied with accuracy and precision with calibrated syringes in quantitative analysis. Spotted paper 


is developed with mobile phase (downward by gravity — descending technique or upward by capillarity — ascending 


technique). 


 


14.4.2.4 Development of chromatogram 


 


Chromatogram is developed in mobile phase either by descending or ascending technique. When solvent has travelled 


required distance, the paper is removed from container, solvent front position marked and paper is dried. If spots are 


not coloured, their location is determined by spraying with suitable chromogenic reagent. 


 


Rf value is calculated as: 


Rf = 
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑚𝑜𝑣𝑒𝑑 𝑏𝑦 𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒


𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑚𝑜𝑣𝑒𝑑 𝑏𝑦 𝑠𝑜𝑙𝑣𝑒𝑛𝑡 𝑓𝑟𝑜𝑛𝑡
 


 


In ascending technique, paper is supported vertically in a closed jar. In descending technique, specially designed jar is 


used. The paper is supported at the top of the tank and which contains the mobile phase. Paper end is held by glass 


rod. Mobile phase flows regularly and even down the paper. Descending technique may be used with advantage when 


a two phase solvent system is to be employed. In such cases aqueous phase is placed in bottom of jar and allowed to 


saturate the atmosphere. Paper loaded with sample is equilibrated and then mobile phase is poured at top lid for 


development of paper. 


 


17.4.2.5 Quantitative evaluation 


 


This is done by removing separated components by cutting relevant adsorbent portion of paper extracted in suitable 


sol vent and after removal of solvent, analyzed by appropriate technique (UV, GLC) more precisely by measuring 


photodensities of spots directly on paper using densitometer. 


 


17.4.3 Applications 


 


17.4.3.1 Separation of amino acid by descending technique 


 


Hydrochloride of amino acid solutions are made in water. Spotted papers are developed by solvent (Butanol: Glacial 


acetic acid: Water 4:1:5). Paper is sprayed with ninhydrin (2 percent solution in butan-2-ol) and develop colour by 


heating paper in oven for 5-10 minutes at 100°C. Amino acids ate identified based on Rf values in comparison with 


standards. 


 


17.4.3.2 Separation of monosaccharides by descending technique 


 


Monosaccharide solutions are made in water. Spotted papers are developed by solvent (butan-1-ol, acetone, water 


4:5:1). Spray the paper with an ethanolic solutions of naphtho-resorcinol. Paper dried in oven at 100°C for 5-10 minutes 


till spots become visible. Unknowns are identified knowing the Rf values. 
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17.4.4 Special Applications 


 


Complex mixtures having close Rf values may not be separated by above ascending or descending techniques. In such 


case two dimensional paper chromatography is used with advantage. Single spot of the mixture is applied near to one 


corner of paper and the chromatogram is developed in one direction as usual. The paper is dried and chromatogram is 


redeveloped in second solvent system so that the direction of flow is at right angles with respect to the first. In both 


solvent systems, components have wide range of Rf values achieving good separation. Such component is characterized 


by two Rf values. 


 


17.4.5 Conclusion 


 


Paper chromatography is used for the separation of number of organic compounds-ionic, organic and inorganic 


compounds. As compared to TLC, this technique is time consuming; but the components having very close Rf values 


can be separated by two dimensional technique which is not possible in TLC. Quantitative estimations can be done 


using standard substances. 
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FOREWORD 


(Formal clauses to be added later) 


 


5-sulphoanthranilic acid (C7H7NO5S), is used as an intermediate for reactive dyes. It is also known as 2-amino-5-


sulphobenzoic acid. It is represented by the following structural formula: 


 


 


  


 


 


 


                                      


5-sulphoanthranilic acid  


Molecular Mass: 217.20 


CAS Number: 3577-63-7 


 


The bags in which the material is stored or transported may also be labelled with pictograms, signal word, hazard 


statement, and precautionary statement as given in Annex D, which are derived from GHS guidelines. At the time 


of publication, the latest edition of GHS guidelines was referred and are subject to revision and parties to 


agreement, are encouraged to investigate the possibility of applying the most recent labels as indicated. 
 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 


observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 


2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in 


the rounded off value should be the same as that of the specified value in this standard. 


 


 


1 SCOPE 


 


This standard prescribes the requirements and methods of sampling and test for 5-sulphoanthranilic acid. 
 
2 REFERENCES 


 


The following Indian Standards contain provisions which through reference in the text constitute provisions of 


this standard, at the time of publication, the editions indicated were valid. All standards are subject to revision and 


parties to agreement, based on the standard are encouraged to investigate the possibility of applying the most 


recent editions of the standards indicated below: 
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IS No. Title 


1070: 2023 Reagent Grade Water Specification (fourth revision) 


5299: 2001 Methods of sampling and tests for dye intermediates (first revision) 


14887: 2014 Textiles – High Density Polyethylene (HDPE) / Polypropylene (PP) Woven Sacks for 


Packaging of 50 kg food grains — Specification (first revision) 


 


3 REQUIREMENTS 


 


3.1 Description  


 


The material shall be in the form of off-White Powder and shall be free from visible impurities. 


 


3.2 The material shall also comply with the requirements given in Table 1. 


 


Table 1 Requirement for 5-sulphoanthranilic acid 


(Clauses 3.2,5.2.2,5.3.1,5.3.2 and 6.2) 


                                         


Sl No. Characteristic Requirement 
Method of Test, 


Ref to  


(1) (2) (3) 
Annex 


(4) 
IS 


(5) 


 


i) 


 


Assay by nitrite value, percent by mass (on dry 


basis), Min 


 


Or 


 


90.0 


 


 


 


A 


 
- 


  


 


Assay by HPLC1), percent area (on dry basis), Min 


 


 


 


95.0      B  


ii) Anthranilic acid content, percent area (on dry basis), 


Max. 


5.0 


 


 


B - 


iii) Matter Insoluble in dilute sodium carbonate, percent 


by mass, Max 


0.5 
- 


 


11.2 of 


IS 5299: 


2001 


 


iv) 


 


Free Acid content (as HCl), percent by mass, max. 


 


30 
C - 


 


1)In case of disputes, determination of assay by HPLC, shall be the referee method. 


 


 


 


4 PACKING AND MARKING 


 


4.1 Packing  


 


The material shall be packed in HDPE/PP Woven Sacks (see IS 14887). Each container shall be securely closed. 


 


4.2 Marking  
 


4.2.1 Each bag shall bear legibly and indelibly the following information: 


 


             (a) Name of the Material;  


(b) Name of the manufacturer / supplier, complete address and his recognized trade-mark, if any;  


(c) Gross, net and tare mass;  
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(d) Batch number, month and year of manufacturing;  


(e) Shelf life of the material; and  


(f) Any other statutory requirement.  


 


4.2.2 BIS Certification Marking 


 


The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment 


schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed 


thereunder, and the products may be marked with the standard mark. 


 


5 SAMPLING 


 


5.1 The method of drawing representative samples of the material shall be as prescribed in 4 of IS 5299.  


 


5.2 Number of Tests 


 


5.2.1 Test for purity by nitrite value shall be conducted on each of the individual samples. 


 


5.2.2 Tests for determination of all other characteristics given under Table 1 shall be conducted on the composite 


sample. 


 


5.3 Criteria for Conformity 


 


5.3.1 For Individual Samples 


 


The lot shall be declared as conforming to the requirement of nitrite value if each of the individual test results 


satisfies the relevant requirements given in Table 1. 


 


5.3.2 For Composite Samples  


 


For declaring the conformity of a lot to the requirements of all other characteristics tested on the composite sample, 


the test results for each of characteristics shall satisfy the relevant requirements in Table 1.   


 


6 TEST METHODS 


 


6.1 Dry the material at 105 ± 5ºC to constant mass. Grind and mix well. Transfer the material to a wide-mouthed 


bottle and stopper it. Do not expose the sample to an atmosphere containing acidic or alkaline fumes. Use this 


prepared sample for tests. 


 


6.2 Test shall be carried out according to the methods prescribed in col 4 and 5 of Table 1. 


 


6.3 Quality of Reagents  


 


Unless specified otherwise, pure chemicals and distilled water (see IS 1070) shall be employed in tests. 


 


NOTE – ‘Pure Chemicals’ shall mean chemicals that do not contain impurities which affect the results of 


analysis. 
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ANNEX A 


[Table 1, and Sl No. (i)] 


DETERMINATION OF 5-SULPHOANTHRANILIC ACID CONTENT (ASSAY) BY NITRITE VALUE 


 


 


 


A-1 Reagents 


 


A-1.1 Concentrated Hydrochloric Acid 


 


A-1.2 Potassium Bromide 


 


A-1.3 Standard Sodium Nitrite Solution – 0.1N 


 


A-1.4 Potassium Starch Iodide Indicator Paper 


 


A-1.5 Ice 


 


A-2 Procedure ─ Weight 10-14 gm dry powder in 250 ml glass beaker. Add distilled water approx. 150 cc and 


stir with glass rod to make a smooth slurry. Add 20 % soda ash solution (approx. 7-10 cc) to dissolve the powder 


to make clear solution. Transfer the solution to 500 ml volumetric flask along with little distilled water wash. 


Make volume exactly 500 ml by adding distilled water. Stir the contents well with magnetic stirrer. Take 50 cc 


of the solution by using pipette in to 1000 ml beaker. Add 200-250 ml distilled water. Add ice cubes to make 


the temperature around 10ºC. Weigh and add 1 gm Potassium bromide into the cold solution. Add Hydrochloric 


acid to make the pH acidic (pH around 2-2.5 on pH paper) approx. 25 ml is required. Take 0.1 N sodium nitrite 


in the burette. Titrate this solution against 0.1 N sodium nitrite solution with constant stirring by using magnetic 


stirrer. Check the endpoint to put the spot-on starch iodide paper, the end- point shows faint blue ring on starch 


iodide paper. Check the sodium nitrite solution consumed by burette reading. 


 


A-2.3 Calculation  


 


Assay (by nitrite value), percent by mass (on dry basis) = 
V  ×  N ×  217.20 


M
 


 


where 


 


V = Volume of standard sodium nitrite solution used in the titration, ml 


 


N = Normality of sodium nitrite solution, and 


 


M = Mass of the dry material taken for the test, g 


 


ANNEX B 


[Table 1, and Sl No. (ii)] 


DETERMINATION OF 5-SULPHOANTHRANILIC ACID CONTENT (ASSAY) BY HIGH 


PERFORMANCE LIQUID CHROMATOGRAPHY 


 


B-1 Outline of Method: 


 


High-performance liquid chromatography or high-pressure liquid chromatography (HPLC) is a chromatographic 


method that is used to separate a mixture of compounds in analytical chemistry and biochemistry so as to 


identify, quantify or purify the individual components of the mixture. 


 


B-2 Objective 


 


To determine Purity of 5-sulphoanthranilic acid by high performance liquid Chromatography 


 


B-3 Apparatus 
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B-3.1 Analytical balance  


 
B-3.2 Isocratic Liquid chromatography system with UV detector capable of being operated under conditions 


suitable for resolving the individual constituents into distinct peak may be used. 
 


B-3.2.1 Column, C18, 250 × 4.6mm, 5µm or equivalent 


 


B-4 Reagent 


 


B-4.1 Tetrabutyl ammonium hydrogen sulphate, Analytical grade (AR) 


B-4.2 Dipotassium hydrogen phosphate, HPLC grade 


B-4.3 Acetonitrile, HPLC grade 


B-4.4 Water, HPLC grade 


B-4.5 5-sulphoanthranilic acid, Reference standard     


B-4.6 Anthranilic acid, Reference standard     


 


B-5 Standard Preparation 


 


Weigh accurately 0.010gm (10mg) Anthranilic acid in 100ml volumetric flask dissolve it in Water and make up 


to 100 ml with water. 


 


B-6 Sample Preparation  
 
Weigh accurately 0.010gm (10mg) dry 5-sulphoanthranilic acid in 100ml volumetric flask dissolve it in Water 


and make up to 100 ml with water. 


 
B-7 Buffer Preparation 


 
Take 12 g Tetrabutyl ammonium hydrogen sulphate (TBAHS) and 29 g Dipotassium hydrogen phosphate 


(K2HPO4) in 190 ml Water and dissolve (stock solution).  


 


B-8 Flow Rate   1ml/min 


 


B-9 Mobile Phase  100ml water + 4ml Buffer + 40ml Acetonitrile 


 


B-10 Column Oven Temperature   26ºC 


 


B-11 Injection Volume  20 µl 


 


B-12 Run Time   10 min maximum 


 


B-13 Wavelength  254 nm 


 


B-14 Peak Time   5-sulphoanthranilic acid – 4.3 min approx. 


    Anthranilic acid – 4.8 min approx. 
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FIG 1 TYPICAL CHROMATOGRAM 


 


 


B-15 Calculation 


 


B-15.1Calculate the peak area of individual constituent pertaining to 5-sulphoanthranilic acid on the 


chromatogram of the material. The concentration of the constituent may be obtained on the basis of peak area on 


chromatogram obtained with known amount of pure 5-sulphoanthranilic acid. 


 


            Percent of 5-sulphoanthranilic acid = 
𝐴


𝑇𝑜𝑡𝑎𝑙 𝐴𝑟𝑒𝑎
 × 100 


 


where, 


 


 A = Area of 5-sulphoanthranilic acid peak in Sample  


 


B-15.2 Similarly contents of Anthranilic acid shall be calculated. 


  


 


ANNEX C 


[Table 1, and Sl No. (iv)] 


Determination of Free acid content (as HCl) 


 


C-1 Reagents 


 


C-1.1 Standard Sodium Hydroxide Solution, 1.0 N 


 


C-1.2 Phenolphthalein Indicator 
 


C-2 Procedure 


 


Weigh 3 gm of sample in a beaker, add 150 to 160 ml water and dissolve it. Take 1.0 N sodium hydroxide 


solution in burette. Titrate the prepared solution against 1.0 N sodium hydroxide solution with constant stirring 


by using a magnetic stirrer. The end point shows faint pink colouration, check the sodium hydroxide consumed 


by burette reading. 
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C-3 CALCULATION  


  


Free acid content as HCl (percent by mass): 
𝑉 × 217.20 × 𝑁 × 100


𝑀
 


 


 


where, 


 


V = Volume of standard sodium hydroxide solution used in the titration, ml 


 


N = Normality of sodium hydroxide solution, and 


 


M = Mass of the dry material taken for the test, g 


 


 


 


ANNEX D 


(Forward) 


 


Pictograms, signal word, hazard statement and precautionary statement 


 


Pictogram(s)    :                 


                                  


  
Signal Word      :                  WARNING 


 
Hazard Statement      : 


 
H315     Causes skin irritation. 


H319      Causes serious eye irritation. 


 
Precautionary   Statement  : 


 
Prevention 


P264:      Wash hands thoroughly after handling. 


P280:       Wear protective gloves/protective clothing/eye protection/face 


protection. 


 


Response   


P305 +P351 +P338:  IF IN EYES: Rinse cautiously with water for several 


minutes. Remove Contact lenses, if present and easy to do. Continue rinsing. 


P337+P313:    IF eye irritation persists: Get medical advice/attention. 


P362: Take off contaminated clothing and wash before reuse. 


P302 +P352: IF ON SKIN: wash with plenty of soap and water 


P332+P313:  IF SKIN irritation occurs: Get medical advice/attention. 
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VINYL SULPHONE ESTER OF 2,5-DIMETHOXY ANILINE — 


SPECIFICATION 
(ICS 71.080.99) 


 


Dye Intermediate Sectional Committee, PCD 26 Last date for Comments 


17 December 2022 


 


FOREWORD 


(Formal clauses will be added later) 


 


Vinyl Sulphone ester of 2,5-dimethoxy aniline (C10H15O8NS2) (DMAVS) is an important 


intermediate used for making azo dyes. It is also known as 4-amino-2-5-di-methoxyphenyl-β-


hydroxyethyl sulphone sulphate ester. It is represented by the following structural formula: 


 


 
                  


Vinyl Sulphone Ester of 2,5-Dimethoxy Aniline 


Molecular Mass: 341.36 


CAS Number: 26672-24-2 


 


This standard stipulates the requirements and methods of test for vinyl sulphone ester of 2,5-


dimethoxy aniline (DMAVS).  


 


The bags in which the material is stored or transported may also be labelled with pictograms, 


signal word, hazard statement, and precautionary statement as mentioned at Annex E, which are 


derived from GHS guidelines. At the time of publication, the latest edition of GHS guidelines 


were referred and are subject to revision and parties to agreement, are encouraged to investigate 


the possibility of applying the most recent labels as indicated. 
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For the purpose of deciding whether a particular requirement of this standard is complied with, 


the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded 


off in accordance with IS 2 : 2022. ‘Rules for rounding off numerical values (second revision)’. 


The number of significant places retained in the rounded off value should be the same as that of 


the specified value in this standard. 
 


1 SCOPE 
 


This standard prescribes the requirements, the methods of sampling and testing for vinyl sulphone 


ester of 2,5-dimethylaniline (DMAVS). 
 


2 REFERENCES 
 


The following standards contain provisions, which through reference in the text, constitute 


provisions of this standard. At the time of publication, the editions indicated were valid. All 


standards are subject to revision and parties to agreement, based on the standard are encouraged 


to investigate the possibility of applying the most recent editions of the standards indicated below: 


 


IS No. Title 


IS 1070 : 1992 Reagent grade water — Specification (third revision) 


IS 5299 : 2001 Methods of sampling and tests for dye intermediates (first revision) 


IS 14887 : 2014 


 


Textiles – High density polyethylene (HDPE) / polypropylene (PP) woven 


sacks for packing of 50 kg food grains — Specification (first revision)  


 


3 REQUIREMENTS 
 


3.1 Description  


 


The material shall be in the form of off white to grey powder. 
 


3.2 The material shall also comply with the requirements given in Table 1, when tested according 


to the methods prescribed in col 4 of Table 1. 


 
 


Table 1 Requirements for Vinyl Sulphone ester of 2,5-dimethylaniline (DMAVS) 


(Clause 3.2, 5.3.1, 5.3.2 and 6.2) 
 


Sl 


No. 


 


 


Characteristic 


 


 


 


Requirement 


 


 


 


Method of Test, Ref to 


Annex 


 


 


(1) (2) (3) (4) 


i) Assay (by nitrite value), percent 


by mass (on dry basis), Min 


Or 


94.0 A 


93.0 B 
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Assay (by HPLC1)), percent area 


(on dry basis), Min 


ii) Hydrolysis value, percent by 


mass (on 100 percent basis), Min 


90.0 C 


iii) Matter insoluble in sodium 


carbonate solution, percent by 


mass, Max 


1.0 D 


1)In case of disputes, determination of assay by HPLC shall be the referee method. 


 


4 PACKING AND MARKING 


 


4.1 Packing  


 


The material shall be packed in HDPE / PP woven sacks (see IS 14887). Each bag shall be 


securely closed. 


 


4.2 Marking  


 


4.2.1 Each bag shall bear legibly and indelibly the following information: 


 


a) Name of the material;  


b) Name of the manufacturer / supplier, complete address and his recognized trade-mark, 


if any;  


c) Gross, net and tare mass; 


d) Lot or batch number; 


e) Month and year of manufacturing; 


f) Shelf life of the material; and  


g) Any other statutory requirement.  


 


4.2.2 All bags in which the material is stored or transported shall also be prominently and 


clearly marked with red letters ‘DANGER’. 


 


4.2.3 BIS Certification Marking  


 


The product(s) conforming to the requirements of this standard may be certified as per the 


conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 


and the Rules and Regulations framed thereunder, and the products may be marked with the 


Standard Mark. 
 


5 SAMPLING 


 


5.1 The method of drawing representative samples of the material shall be as prescribed in 4 of 


IS 5299. 
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5.2 Number of Tests 


 


5.2.1 Test for assay by nitrite value shall be conducted on the individual samples. 


 


5.2.2 Tests for the determination of remaining characteristics, namely, assay by HPLC, hydrolysis 


value and matter insoluble in sodium carbonate solution shall be conducted on the composite 


sample. 


 


5.3 Criteria for Conformity 


 


5.3.1 For Individual Samples  


 


The lot shall be declared as conforming to the requirement of assay by nitrite value if each of the 


individual test results satisfies the relevant requirements given in Table 1. 


 


5.3.2 For Composite Sample  


 


For declaring the conformity of the lot to the requirements of all other characteristics tested on 


the composite sample (see 5.2.2), the test results for each of the characteristics shall satisfy the 


relevant requirements given in Table 1. 


 


6 TESTS 


 


6.1 PREPARED SAMPLE 


 


Dry the material at (105 ± 1) oC to constant mass. Grind and mix well. Transfer the material to a 


wide-mouthed bottle and stopper it. Do not expose the sample to an atmosphere containing acidic 


or alkaline fumes. Use this prepared sample for tests. 


 


6.2 Tests shall be carried out on the prepared sample (6.1) according to the methods prescribed 


in col 4 of Table 1. 


 


6.3 Quality of Reagents  


 


Unless specified otherwise, ‘pure chemicals’ and distilled water (see IS 1070) shall be employed 


in tests. 


 
NOTE ─ ‘Pure chemicals’ shall mean chemicals that do not contain impurities which affect the results of 


analysis. 


 


ANNEX A 


[Table 1, Sl No. (i)] 


DETERMINATION OF VINYL SULPHONE ESTER OF 2,5-DIMETHYLANILINE 


(DMAVS) CONTENT (ASSAY) BY NITRITE VALUE 


 


A-1 REAGENTS 
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A-1.1 Concentrated Hydrochloric Acid 
 


A-1.2 Potassium Bromide 
 


A-1.3 Standard Sodium Nitrite Solution, 0.1 N. 


 


A-1.4 Potassium Starch Iodide Indicator Papers 


 


A-1.5 Ice 
 


A-2 PROCEDURE  


 


Weight 10 -14 g dry powder in 250 ml glass beaker. Add distilled water approximately 150 ml 


and stir with glass rod to make a smooth slurry. Add 20 percent soda ash solution (approximately 


7-10 ml) to dissolve the powder to make clear solution. Transfer the solution to 500 ml volumetric 


flask along with little distilled water wash. Make volume exactly 500 ml by adding distilled water. 


Stir the contents well with magnetic stirrer. Take 50 ml of the solution by using pipette in to 1000 


ml beaker. Add 200-250 ml distilled water. Add ice cubes to make the temperature around 10oC. 


Weigh and add 1 g potassium bromide into the cold solution. Add hydrochloric acid to make the 


pH acidic (pH around 2-2.5 on pH paper) approximately 25 ml is required. Take 0.1 N sodium 


nitrite in the burette. Titrate this solution against 0.1 N sodium nitrite solution with constant 


stirring by using magnetic stirrer. Check the endpoint to put the spot-on starch iodide paper, the 


end- point shows faint blue ring on starch iodide paper. Check the sodium nitrite solution 


consumed by burette reading.   


 


A-3 CALCULATION 
 


            Assay (by nitrite value), percent by mass = 
𝑉1×𝑁1×341.36 


𝑀 x 10
  


 


where 


 


V1 = volume of standard sodium nitrite solution used in the titration, ml; 


 


N1= normality of sodium nitrite solution, N; and 


 


M = a mass of the material taken for the test, g 


 


   


ANNEX B 


[Table 1, Sl No. (i)] 


DETERMINATION OF VINYL SULPHONE ESTER OF 2,5-DIMETHYLANILINE 


(DMAVS) CONTENT (ASSAY) BY HIGH PERFORMANCE LIQUID 


CHROMATOGRAPHY 


B-1 OUTLINE OF METHOD 
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High performance liquid chromatography or high-pressure liquid chromatography (HPLC) is a 


chromatographic method that is used to separate a mixture of compounds in analytical chemistry 


and biochemistry so as to identify, quantify or purify the individual components of the mixture. 


 


B-2 APPARATUS 


 


B-2.1 HPLC, binary gradient liquid chromatography system, with UV detector capable of being 


operated under conditions suitable for resolving the individual constituents into distinct peak may 


be used. 


 


B-2.1.1 Column, C18 column of 100 Å with length 250 m, internal diameter 4.6 mm and particle 


size 5 µm or equivalent. 


 


B-2.2 Analytical balance, capable of weighing  


 


B-3 REAGENT 


 


B-3.1 Tetrabutylammonium Hydrogen Sulphate, AR grade. 


 


B-3.2 Acetonitrile, HPLC grade. 


 


B-3.3 Methanol, HPLC grade. 


 


B-3.4 Water, HPLC grade. 


 


B-3.4 Dipotassium Hydrogen Phosphate, AR grade. 


 


B-3.5 Vinyl Sulphone ester of 2,5-dimethylaniline (DMAVS), known purity. 


 


B-4 SAMPLE PREPARATION 


 


Weigh accurately 0.100 g DMAVS sample in 100 ml volumetric flask. Dissolve it in water and 


make it up to 100 ml with water. Take 2.5 ml of this diluted solution into 100 ml volumetric flask 


and adjust to 100 ml. The solution so prepared is around 25 ppm. 


 


B-5 BUFFER PREPARATION 


 


Take 0.610 0 g of dipotassium hydrogen phosphate into the beaker. Take 0.2400 g of 


tetrabutylammonium hydrogen sulphate and add into the beaker. Add water and make it up to 


100 ml. Add 70 ml acetonitrile in above solution. Add 7 ml methanol in above solution.  


 


B-6 FLOW RATE, 1.00 ml/min. 


 


B-7 MOBILE PHASE, buffer solution. 


     


B-8 COLUMN OVEN TEMPERATURE, 40oC. 
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B-9 INJECTION VOLUME, 20 µl. 


 


B-10 RUN TIME, 25-30 min. 


 


B-11 WAVELENGTH, 254 nm (photodiode array detector). 


 


B-12 PEAK TIME 


 


DMAVS : 4.12 min 


 


                             


 
FIG 1 TYPICAL CHROMATOGRAM 


 


B-13 CALCULATION 


 


Calculate the peak area of individual constituent pertaining to DMAVS the chromatogram of the 


material. The concentration of the constituent may be obtained on the basis of peak area on 


chromatogram obtained with known amount of pure DMAVS.  


 


DMAVS, percent  = 
 𝐴  


𝑇𝑜𝑡𝑎𝑙 𝐴𝑟𝑒𝑎
  × 100 


   


     


where 


 


  A  = area of DMAVS peak in sample 
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ANNEX C 


[Table 1, Sl No. (ii)] 


DETERMINATION OF HYDROLYSIS VALUE 


 


C-1 REAGENTS 


 


C-1.1 Standard Sodium Hydroxide Solution, 0.1 N 


 


C-1.2. Phenolphthalein Indicator 
 


C-1.3 Ice 


 


C-2 PROCEDURE 


 


Weigh and take 1 g sample in to 1000 ml glass beaker. Add approximately 150-200 ml distilled 


water into the beaker and dissolve the sample by stirring. Add ice cubes into the beaker to get 


temperature around 10 oC. Add phenolphthalein indicator 10-12 drops.  Take 0.1 N sodium 


hydroxide solution into burette. Titrate the sample against 0.1 N sodium hydroxide solution. End 


point will be pale pink colour. Note down the burette reading. Fill the burette with 0.1 N sodium 


hydroxide solution and adjust to zero reading. Keep the sample on hot plate and warm the solution 


to 60oC with constant stirring till the pink colour disappears. Add 0.1 N sodium hydroxide 


solution from burette slowly under constant stirring, till a stable pink colour is obtained. If 


necessary, add few drops of phenolphthalein to ascertain the correct end point. Note down this 


hot burette reading.    
 


A-3.3 Calculation 


 


              Hydrolysis value, percent by mass = 
𝑉1×𝑁1×341.36


𝑀 × 10
  


 


where 


 


V1 = volume of standard sodium hydroxide solution used in the titration (hot), ml; 


 


N1= normality of sodium hydroxide; and 


 


M = a mass of the material taken for the test, g  


 


ANNEX D 


[Table 1, Sl No. (iii)] 


DETERMINATION OF MATTER INSOLUBLES IN SODIUM CARBONATE 


SOLUTION 


 


D-1 REAGENTS 


 


D-1.1 Sodium Carbonate Solution, 20 percent (m/v). 
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D-2 PROCEDURE 


 


Weigh exactly 10 g of the dry powder sample and pour in to 250 ml beaker. Add 100 ml 


demineralized water and stir with glass rod to make smooth slurry.  Add 20 percent sodium 


carbonate (soda ash) solution to get pH 4.5 to 5.5 and stir well on magnetic stirrer to get clear 


solution. Add additional demineralized water to make up the volume to 200 ml (approximately). 


Take whatman filter paper No. 42 of 110 diameter and soak in water and dry in oven till it is dry. 


Weigh the dried filter paper and note down the weight (initial weight). Place the dried whatman 


paper in buchner’s funnel and add 50 ml water and start the vacuum pump to fix up properly.  


Pour the dissolved solution from the beaker on the filter paper and suck all the solution. Wash 


the filter paper by using fresh water from the wash bottle 4-5 times and suck properly.  Take out 


the Whatman filter paper and keep in oven at 105oC for 20 min till it is completely dried.  Keep 


the dried Whatman paper in desiccator and allow to cool to room temperature. Weigh the dried 


filter paper and note down the weight (final weight). 


 


D-3 CALCULATION 
 


        Matter insoluble in sodium carbonate solution, percent by mass = 
𝑚×100


𝑀
 


 


where 
 


m = mass of the residue, g; and 


 


M = mass of the material taken for the test, g. 
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ANNEX E 


(Foreword) 


 


Pictograms, signal word, hazard statement and precautionary statement 


 
 


Pictogram(s) : 


 


Signal word : DANGER 


Hazard 


statement(s) 


: H318: Causes serious eye damage 


H335: May cause respiratory irritation 


Precautionary 


Statement 


: Prevention: 


P261: Avoid breathing dust/fume/gas/mist/vapours/spray 


P271: Use only outdoors or in a well-ventilated area 


P280: Wear protective gloves/protective clothing/eye protection/face 


protection. 


Response: 


P305 +P351 +P338: If in eyes: Rinse cautiously with water for several 


minutes. Remove Contact lenses, if present and easy to do. Continue 


rinsing. 


P304+P340: If inhaled: Remove victim to fresh air and keep at rest in 


a position comfortable for breathing 


Storage: 


P405: Store locked up 


P403+P233: Store in a well-ventilated place. Keep container tightly 


closed 


Disposal: 
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P501: Dispose of contents/container in accordance with 


local/regional/national/International regulations.  


Waste treatment in accordance with national regulations. 
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3-CHLOROANILINE –– SPECIFICATION 

(second revision)
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FOREWORD 

(Formal clauses to be added later)



3-Chloroaniline (C6H6NCI) is widely used as a diazo component in dyestuffs of the azo series. It is also used in the manufacture of other intermediate dyestuffs and synthetic drugs. It has the following structural formula:



			[image: ]

(CAS No. 108-42-9)



This standard was first published in 1967. The Committee responsible for the preparation of this standard decided to revise it in order to stipulate the requirement of maximum limits of impurities such as aniline, 2-chloroaniline, 4-chloroaniline and others. The requirement of distillation range has also been revised. Thin layer chromatographic test method has been incorporated in this version for estimation of impurities.



The bags or containers in which the material is stored or transported may also be labelled with pictograms, signal word, hazard statement, and precautionary statement as mentioned at Annex D, which are derived from GHS guidelines. At the time of publication, the latest edition of GHS guidelines were referred and are subject to revision and parties to agreement, are encouraged to investigate the possibility of applying the most recent labels as indicated. 



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.









1 SCOPE



1.1 This standard prescribes the requirements methods of sampling and tests for 3-chloroaniline.



2. REFERENCES 



The following standards contain provisions, which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibilities of applying the most recent editions of the standards indicated below.





3. REQUIREMENTS



3.1 Description - The material shall be in the form of colourless to pale reddish liquid, free from visible impurities.



3.2 The material shall also comply with the requirements given in Table 1.



TABLE 1 REQUIREMENTS FOR 3-CHLOROANILINE



		Sl. 

No.

		CHAR ACTERISTIC

		REQUIREMENT

		METHOD OF TEST, REF To



		

		

		

		Appendix A 

		IS : 5299 – 1969 



		(1)

		(2)

		(3)

		(4)

		(5)



		i) *

		Crystallizing point, °C, Min

		-11

		A-1

		-



		ii)

		Moisture, percent by mass, Max

		0.5

		A-2

		-



		iii)*

		Purity by NV, percent by mass, Min

		99

		A-3

		



		iv)*

		Impurities by TLC, percent by mass, Max:

a) Aniline

b) 2-Chloroaniline

        c) 4-Chloroaniline

   

		



0.5

0.5

0.5

		A-4

		-



		vi)

		Purity, percent area, by GC, Min	Comment by Anmol Agarwal: New requirement 

Impurities:

a) 2- Chloroaniline percent area by GC, Max

b) 4- Chloro aniline, percent area by GC, Max

c) Aniline, percent area by GC, Max

d) Total other imp, percent area by GC, Max



		99







0.20





0.20





0.20



0.20

		Appendix C



		-



		vii)

		Solubility in hydrochloric acid	Comment by Anmol Agarwal: This requirement has been deleted 

		To pass the test 

		

		



		viii)

		Distillation range 	Comment by Anmol Agarwal: This requirement has been deleted

		95 percent shall distill within 226.8 to 230.8 C 

		

		







Note: “*” mark is optional test.





4. PACKING AND MARKING



4.1 Packing 



 Unless otherwise agreed to between the purchaser and the supplier the material shall be packed in suitable steel drums (see IS : 2552 - 1979).



4.2 Marking 



Each container shall be securely closed and shall bear legibly and indelibly the following information:



    a) Name of the Material; 

    b) Name of the manufacturer and his recognized trade-mark, if any;

    c) Batch number;

    d) Gross, net and tare mass; 

    e) Month and year of manufacturing; 

    f) Shelf life of the material; and 

    g) Any other statutory requirement. 



4.2.1 Each container shall in addition, bear the minimum cautionary notice worded as under:



'AVOID CONTACT WITH SKIN;

DO NOT HEAT TO DECOMPOSITION'



4.2.2 BIS Certification Marking 



The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the standard mark.

 





5. SAMPLING



5.1 Representative samples of the material shall be drawn as prescribed in Appendix B.



5.2 Number of Tests	Comment by Anmol Agarwal: Need to review 



5.2.1 Test for assay and its impurities shall be conducted on each of the individual samples.



5.2.2 Tests for the determination of the remaining characteristics shall be conducted on the composite sample.



5.3 Criteria for Conformity



5.3.1 For Individual Samples



The lot shall be declared as conforming to the requirement of assay if each of the individual test results satisfies the relevant requirement given in Table 1.



5.3.2 For Composite Sample



For declaring the conformity of a lot to the requirements of all other characteristics tested on the composite sample (see 5.2.2) the test results for each of the characteristics shall satisfy the relevant requirement given in Table 1.







5. TEST METHODS



5.1 Tests shall be conducted according to the methods prescribed in Appendix A and IS: 5299-1969. References to relevant clauses are given in col 4 and 5 of Table 1.



5.2 Quality of Reagents 



Unless otherwise specified, pure chemicals and distilled water (see IS: 1070-1977) shall be employed in tests.



Note — 'Pure chemicals' shall mean chemicals that do not contain impurities which affect the results of analysis.



ANNEX A

 (Table 1 and Clause 5.1)

METHODS OF TEST FOR 3-CHLOROANILINE



 A.1. DETERMINATION OF CRYSTALLIZING POINT



A-1.1 Apparatus — The crystallizing point apparatus of the shape, dimensions and tolerance given in Fig. 1 consists of the following:



A-1.1.1 Outer Glass Test Tube — Serves as an air-jacket and is weighed with lead shots or similar loading material. It is provided with a cork through which the inner tube (A-1.1.2) is held in position.



A-1.1.2 Inner Glass Test Tube — Fitted with a cork which carries a stirrer in the form of a loop of glass with a glass stem and the thermometer placed centrally within the tube and the glass loop. The bottom of the bulb of the thermometer shall be about 10 mm from the bottom of the inner tube. The cork is so fixed that the immersion mark on the thermometer is in level with the top of the cork.



A-1.1.3 Cooling Bath — 1000-m1 glass beaker about 150 mm in height. The level of the cooling liquid in the bath shall be at least as high as the level of the sample in the inner tube.



A-1.1.4 Thermometer — Conforming to the following requirements:



		Range

		—20° to +10°C



		Immersion

		76 mm



		Graduation

		at each 0.1°C



		Long lines

		at each 0.5°C



		Number

		at each 1.0°C



		Scale error, Max

		0.1°C



		Expansion chamber

		Permit heating to 60°C



		Total length

		370 ± 5 mm



		Stem diameter

		6.0 to 7.0 mm



		Bulb length

		18 to 28 mm



		Bulb diameter 



		Not greater than steam and not less than 5.0 mm



		Distance from bottom of bulb to bottom of scale

		116 to 130 mm 




		Distance from bottom of bulb to top of scale

		315 to 335 mm







Any thermometer of similar range and accuracy may be used.



A-1.1.4.1 The thermometer shall bear a certificate from the National Physical Laboratory, New Delhi, or any other institution authorized by the Government of India to issue such a certificate.



A-1.2 Preparation of Sample for Test — Introduce about 150 ml of the material in a dry, wide-mouthed, glass stoppered bottle having 450 ml capacity and stopper the bottle. Then add about 10 g of powdered potassium hydroxide. Keep the whole for two hours with occasional shaking. Later decant and filter through a dry filter paper into the inner tube of the crystallizing point apparatus.



A-1.3 Procedure - Remove the inner tube of the apparatus from its jacket and introduce a representative portion of the material sufficient to cover the bulb of the thermometer (about 20 ml). Carry out a preliminary rapid cooling of the liquid to determine the approximate crystallizing point. Partially immerse the tube in a bath of about 5°C above, the crystallizing point, so that the crystals melt, except for a trace necessary for seeding. Replace the inner tube in its jacket, and assemble, the apparatus as shown in Fig. 1, with the cooling bath between 6 to 8°C below the expected crystallizing point. Take thermometer readings at intervals of half a minute, with continuous and gentle stirring. The crystallizing point corresponds to the first five consecutive readings during which the temperature remains constant within 0.1°C.



A-1.3.1 If supercooling takes place, as shown by a rise in temperature, the constant temperature shall be observed immediately after the temperature rise. A temperature rise of 1°C shall be regarded as the maximum allowable.



A-1.3.2 If a constant temperature is not obtained over the first five readings after the rise in temperature, six readings shall be taken commencing with the point at which the maximum temperature is first attained. The readings shall be plotted on graph paper against time intervals and a straight line drawn to lie evenly between the first and second and between the fifth and sixth of the six points just mentioned. This line shall be produced backwards until it intersects the portion of the curve before the temperature-rise. The point of intersection shall, in this case, be taken as the crystallizing point.



[image: ]



ANNEX B

(Table 1 and Clause 5.1)

DETERMINATION OF MOISTURE CONTENT



B-1 Determine the moisture content of the material by Karl Fischer method according to IS 2362 : 1973 or by Dean and Stark method.







ANNEX C

(Table 1 and Clause 5.1)

DETERMINATION OF PURITY (NV)



C-1 Outline of the Method — 3-Chloroaniline is estimated by direct titration with standard sodium nitrite solution using starch iodide paper as indicator.



C-2 Reagents



C-2.1 Sodium Nitrite Solution — approximately 0.2 N, freshly standardized.



C-2.2 Starch Iodide Papers



C-2.3 Concentrated Hydrochloric Acid — Conforming to IS 265 : 1976.



C-3 Procedure - Accurately weigh by difference from a weighing bottle about 10 g of the material and transfer to a beaker containing 400 ml of water at 60°C and 50 ml of hydrochloric acid, stir to dissolve completely. Cool to 20°C. Make up to 1 000 ml in a volumetric flask.



Transfer by means of a pipette 100 ml of the above solution into a beaker containing 200 g of crushed ice and 200 ml water with 5 g of potassium bromide and 20 ml concentrated hydrochloric acid. While stirring mechanically Citrate with sodium nitrite solution, as rapidly as possible to a distinct blue ring test on a starch iodide paper. The end point is taken when the test persists for 5 minutes without further addition of nitrite.



C-4 Calculation



Purity, percent by mass = 



Where



                V = volume in ml of sodium nitrite solution used,

 N = normality of sodium nitrite solution, and

M = mass in g of the material used for the test.



C-5. DETERMINATION OF IMPURITIES (TLC)



C-5.0 General — The impurities in 3-chloroaniline is determined by ascending thin-layer chromatographic method.



C-5.1 Apparatus



C-5.1.1 Micropipette



C-5.1.2 Developing Chamber



C-5.1.3 Thin-layer Chromatographic Glass Plates — 20 × 20 cm.



C-5.1.4 Chromatographic Sprayer



C-5.1.5 Adjustable Thin Plate Applicator



C-5.1.6 Weighing Bottle



C-5.1.7 Oven



C-5.2 Reagents

	

C-5.2.1 Silica Gel G Neutral



C-5.2.2 Developing Solvent — Benzene : Chloroform (95 : 5) (v/v). 



C-5.2.3 Sample Solution —1 percent in methanol.



C-5.2.4 Reference Solutions



a) 0.005 percent solution of 100 percent aniline in methanol,

b) 0.005 percent solution of 100 percent 2-chloroaniline in methanol, and

c) 0.005 percent solution of 100 percent 4-chloroaniline in methanol.



C-5.2.5 Spray Reagent — N-1-Naphthylethylenediamine dihydrochloride (1 percent in water).



C-5.3 Procedure



C-5.3.1 Preparation of Chromatographic Plates — Mix about 50 g of neutral silica gel G with 85 to 90 ml of water for three minutes to form a uniform slurry then by means of the applicator coat the plate with this slurry to get silica gel G layer of thickness not exceeding 0.25 mm. Activate it in the oven maintained at 110°C for 90 minutes. By means of a needle, mark a thin line widthwise on all plates at about 3 cm from the upper edge. Also remove a band of about 5 mm width silica gel G form either of the lateral sides of each plate.



C-5.3.2 Chromatographic Separation — Pipette 10 μl of the sample solution (C-5.2.3) and 10 μl of reference solutions (C-5.2.4) and apply in the form of a uniform spot on the plate, at a distance of 3 cm from the bottom edge. After complete evaporation of the solvent, place the plate in the chromatographic chamber and allow the developing solvent (C-5.2.2) to run up to 14 cm at room temperature. Take out the plate and dry completely. Keep the plate for 2 minutes in a chamber containing nitrous acid fumes (prepared by mixing sodium nitrite and hydrochloric acid). Blow out the excess nitrons fumes from the plate and spray with the spraying reagent (C-5.2.5). The material and the constituent impurities are identified by their respective characteristic colours as under:







		Substance

		Zone 

		Ref Value

		Colour



		Aniline

		I

		0.31

		Bluish-violet



		4-Chloroaniline

		II

		0.38

		Blue



		3-Chloroaniline

		III

		0.47

		Red 



		2-Chloroaniline

		IV

		0.67

		Brownish-red







C-5.4 Reporting — Report impurity as that which is nearest in intensity to the reference samples. In case the colour intensity does not come in the range of the standard spots of impurity, repeat the whole procedure using suitable concentrations of various impurities.



APPENDIX D

(Clause 4.1)

SAMPLING OF 3-CHLOROANILINE



D-1. GENERAL REQUIREMENT 



D-1.0 In drawing, preparing, storing and handling test samples, the following precautions and directions shall be observed. 



D-1.1 Samples shall be taken at a place protected from damp air, dust and soot. 



D-1.2 Sampling instrument shall be clean and dry. 



D-1.3 Precautions shall be taken to protect the samples, the material being sampled, the sampling instrument and the containers for samples from adventitious contamination. 



D-1.4 To draw a representative sample, the contents of each container, selected for sampling, shall mixed as thoroughly as possible, by suitable means. 



D–1.5 The samples shall be placed in a clean, dry and air-tight glass-stoppered containers on which the material has no action. 



D-1.6 The sample containers shall be of such a size that they are almost completely filled by the sample. 



D-1.7 Each sample container shall be sealed air-tight after filling and marked with full details of sampling, the date of sampling, year of manufacture, and other important particulars of the consignment. 



D-1.8 Samples shall be stored in a cool and dry place. 



D-2. SAMPLING INSTRUMENT 



D-2.0 The following forms of sampling instruments may be used: 



a) Sampling bottle or can for taking samples from various depths in large tanks, and 

b) Sampling tube. 



D-2.1 Sampling Bottle or Can – It consists of a weighed bottle or metal container with removable stopper or top, to which is attached a light chain (see Fig. 2). The bottle or can is fastened to a suitable pole. For taking a sample, it is lowered in the tank to the required depth, and the stopper or top is removed by means of the chain for filling the container. 

		

			[image: ]	

  

D-2.2 Sampling Tube— It is made of metal or thick glass and is about 20 to 40 mm in diameter and 400 to 800 mm in length (see Fig. 3). The upper and lower ends are conical and reach 5 to 10 mm diameter at the narrow ends. Handling is facilitated by two rings at the upper end. For taking a sample, the apparatus is first closed at the top with the thumb or a stopper and lowered until the desired depth is reached. It is then opened for a short time to admit the material and finally closed and withdrawn.



D-2.2.1 For small containers, the size of the sampling tube may be altered suitably.



D-3. SCALE OF SAMPLING



D-3.1 Lot — In any consignment all the containers of the same size and drawn from the same batch of manufacture, shall constitute a lot. If a consignment is known to consist of different batches of manufacture or of different sizes of containers, the containers belonging to the same batch and size shall be grouped together and each group shall constitute a separate lot.



			[image: ]	

D-3.2 Tests shall be conducted on each lot separately for ascertaining its conformity to the requirements of this specification. The number of containers to be chosen at random from the lot for this purpose shall depend on the size of the lot and shall be in accordance with col I and 2 of Table 2.



D-3.3 The containers shall be chosen at random from the lot with the help of a suitable random number table. In case no such table is available, the following procedure is recommended for use:



Starting from any container from the lot, count them as 1, 2,..., up to r and so on, in one order, where r is the integral part of N/n(N being the number of containers in the lot and n being the number of containers to be selected). Every rth container thus counted shall be withdrawn to give samples for tests.



D-4. PREPARATION OF TEST SAMPLES



D-4.1 From each of the containers selected as in D-3.2, a small representative portion of the material from different parts of the container shall be drawn with the help of a suitable sampling instrument (see D-2).



D-4.2 Out of these portions a small but equal quantity of material shall be taken and mixed thoroughly to form a composite sample. The composite test sample shall be divided into three equal parts, one for the purchaser, another for the supplier and the third to be used as a referee sample.



TABLE 2 SCALE OF SAMPLING

(Clause D-3.2)



		Lot Size

		No. OF CONTAINERS TO  BE SELECTED





		N)

		( n )



		(1)

		(2)



		Up to 15

		2



		16 „ 25

		3



		26„ 50

		4



		51 and above

		5







D-4.3 The remaining Onion of the material from each of the containers (see D-4.2) shall be divided into three equal parts, each forming an individual sample. One set of individual samples representing the containers sampled shall be marked for the purchaser, another for the supplier and the third to be used as a referee sample.



D-4.4 All the individual and composite samples shall be transferred to separate containers and shall be sealed and marked with full identification particulars given under D-1.7.



D-4.5 The referee test samples consisting of a composite sample and a set of n individual samples shall bear the seal of both, the purchaser and the supplier. These shall be kept at a place agreed to between the purchaser and the supplier to be used in case of any dispute between the two.



D-5. NUMBER OF TESTS 	Comment by Anmol Agarwal: Do we need to write it here



D-5.1 Tests for determination of moisture content and assay shall be conducted on each of the individual samples (see D-4.3). 



D-5.2 Tests for the determination of all other characteristics given in 3.1 and Table 1 shall be conducted on the composite sample (see D-4.2).



D-6. CRITERIA FOR CONFORMITY 



D-6.1 For Individual Samples – The lot shall be declared as conforming to the requirements of purity and moisture content if each of the individual test results satisfy the relevant requirements given in Table 1. 



D-6.2 For Composite Samples – For declaring the conformity of a lot to the requirements of all other characteristics tested on the composite sample (see D-4.2), the test result for each of characteristics shall satisfy the relevant requirements given in 2.1 and Table 1. 





ANNEX E

 (Clause 4.1)

DETERMINATION OF PURITY BY GAS CHROMATOGRAPHIC ANALYSIS



E-1 GENERAL



Purity and Impurities are determined by Gas chromatography. Reference may be made to IS 5299 for details of GC test method to be followed. However, necessary details of test conditions are given below for guidance only:



Determination of Meta Chloro Aniline (Purity) and impurities that is Ortho Chloro Aniline, Para Chloro Aniline, Aniline and Other impurities by Gas Chromatography instrument through area percent calculation.



E-2 PROCEDURE  



Take 500.0 mg of Meta Chloro aniline and make up to 10 ml with Dichloro methane in volumetric flask. Now, dissolve properly and take 0.5 µl of sample as prepared micro syringe. Confirm there are no air bubbles in the syringe and inject the sample and allow the run to complete the run time.



E-3 APPARATUS 

E-3.0 Analytical Balance (Capacity – 220 gm) 

E-3.1 Volumetric Flask — 10 mL (Class A)

E-3.2 Pipette-1 mL (Class A)

E-2.3 Micro syringe 

E-4 Gas Chromatograph — Any gas chromatograph equipped with a Flame Ionization Detector (FID).



E-4.0 Column — Capillary columns (Phase Description -trifluoropropylmethyl polysiloxane) 

(USP Classification-G6)	Comment by HPCD: Do we need to write this?


 - with length 30m, inner diameter 0.320 mm and film thickness 0.25µm or equivalent.  



E-4.1 Gas Chromatography Parameters:



		Carrier Gas

		: Nitrogen



		Injector Temperature

		: 200°C



		

		



		Column Oven programme

				Rate (°C/min)

		Temperature (°C)

		Hold time (min)



		--

		50

		0



		5

		200

		2









		Hydrogen flow

		: 30 ml/min 



		Zero air flow

		: 300 ml/min



		Purge Flow

		: 3.0 ml/min



		Make up gas (N2) flow

		: 25 ml/min



		Split Ratio

		: 1 : 50



		Detector Type

		: Flame Ionization Detector (FID)



		Detector Temperature

		: 250°C



		Injection Volume

		: 0.5 μl



		Total run time

		: 32 min







NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having difference in detector, column packing material and type (like packed/capillary, diameter, length, film thickness etc.), calibration technique (internal standard, external standard, area normalization, percent area etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, provided standardization and calibration of the components is established after setting GC parameters for the resolution and accuracy level as specified in this standard.



E-5 REAGENT 



E-5.0 Dichloro methane- Solvent





E-6 PEAK TIME (RRT)



Aniline                       - (RRT-0.619) 

Ortho Chloro aniline - (RRT-0.824)

Meta Chloro aniline  - (RRT-1.0)

Para Chloro aniline   - (RRT-1.008)	








3-CHLORO ANILINE CHROMATOGRAM

		[image: ]







E-7 CALCULATION 



E-7.0 Calculation and Reporting: Report the result by area normalization.





ANNEX F

(Foreword)



Pictograms, signal word, hazard statement and precautionary statement: 



		Pictogram(s)    	             

		 [image: ]         [image: ]        [image: GHS09: Environmental hazard]                [image: GHS07: Exclamation mark]





		

Signal Word     

                  

		         

DANGER       HEALTH HAZARD   ENVIRONMENTAL HAZARD  EXCLAMATION MARK







		Hazard Statement    



		H301 Toxic if swallowed 

H311 Toxic if swallowed

H317 May cause an allergic skin reaction. 

H331 Toxic if inhaled

H350 May cause cancer

H400 Very toxic to aquatic life.







		Precautionary   Statement  



		Precautionary statement(s) Prevention

P201: Obtain special instructions before use

P202: Do not handle until all safety precautions have been read and understood.

P261: Avoid breathing dust/fume/gas/mist/vapours/ spray

P264: Wash ... thoroughly after handling.

P270: Do not eat, drink or smoke when using this product. 

P271: Use only outdoors or in a well-ventilated area. 

P272: Contaminated work clothing should not be allowed out of the workplace.

P273: Avoid release to the environment. 

P280: Wear protective gloves/protective clothing/eye protection/face protection.

P281: Use personal protective equipment as required. 



Precautionary statement(s) Response

P301+P310: IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

P302+P352: IF ON SKIN: Wash with soap and water.

P304 + P340 – IF INHALED: Remove person to fresh air and keep comfortable for breathing.

P308+P313: IF exposed or concerned: Get medical advice/attention.

P311: Call a POISON CENTER or doctor/physician.

P312: Call a POISON CENTER or doctor/physician if you feel unwell.

P321: Specific treatment (see ... on this label).

P322: Specific measures (see ... on this label).

P330: Rinse mouth

P333+313:  If skin irritation or a rash occurs: Get medical advice/attention.

P361: Remove/Take off immediately all contaminated clothing.

P363: Wash contaminated clothing before reuse.

P391: Collect spillage.





Precautionary statement(s) Storage

P403+P233: Store in a well-ventilated place. Keep container tightly closed.

P405 – “Store locked up.”





Precautionary statement(s) Disposal

P501 Dispose of contents/container in accordance with local regulations.
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RRT 4335.xlsx
MCA (2)

				Product No.						3-CHLOROANILINE (META CHLORO ANILINE)

				Batch No.						#01/06

				Sample analysis at						VOL analysis Report		Heubach		Colourtex		AIL-Vapi		Jay Chemical		NimkarTek Technical		Archroma		Atul Ltd

				SR.NO.		ANALYTICAL PARAMETER		SPECIFICATION		TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT

				1		Appearance		Colourless To Pale Reddish Liquid		Pale Reddish Liquid		Not Performed due to column		Pale Reddish Liquid		Pale Reddish Liquid				Pale Reddish Liquid

				2		Moisture Content, %w/w (by KF)		0.50% Max.		0.08%				0.10%		0.04%

				3		Purity, % (by GC)		99.50 % Min.		99.91%				99.82%		99.98%				99.97%		99.92%

						Ortho Chloro aniline, %  		0.20% Max.		0.002%				NIL		0.01%				ND

						Para Chloro aniline, % 		0.20% Max.		0.06%				0.04%		ND				ND

						Aniline, % 		0.20% Max.		0.00%				NIL		0.005%				ND

						Total Other Impurity, %		0.20% Max.		0.02%				0.12%		0.004%				0.030%
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                                                                                                                 IS 5646:1970

BUREAU OF INDIAN STANDARDS

DRAFT FOR COMMENTS ONLY

(Not to be reproduced without permission of BIS

or used as an Indian Standard)



     Draft Indian Standard

                                      p-ANISIDINE –– SPECIFICATION

        (Second Revision)     

Dye Intermediates Sectional Committee,                                                Last date for comment                                              PCD 26                                                                                                                06 May 2024



FOREWORD 

(Formal clauses to be added later)

p-Anisidine is used as an intermediate for the manufacture of dyes. It has the following structural formula:

[image: p-Anisidine - Wikipedia]

p-Anisidine

(Molecular Weight 123·15)

 This standard is one of a series of Indian Standards on dye intermediates.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS : 2-1960*. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.









1 SCOPE 

1.1 This standard prescribes the requirements and the methods of sampling and test for p-Anisidine.

2. REQUIREMENTS 

2.1 Description — The material shall be in the form of off white to brown colour flakes/solid. 

2.2 The material shall also comply with the requirements given in Table 1.



TABLE 1 REQUIREMENTS FOR p-ANISIDINE

(Clauses 2.2, 4.3. l and 4.3.2)

		SL No.





(1)

		CHARACTERISTIC







(2)

		REQUIREMENT





(3)

		METHOD OF TEST (REF TO ANNEX)

(4)



		   i)*

		Assay, percent by weight, Min

		98.5

		A



		  ii)

		Purity percent area by GC, Min                  

 Impurities by GC:

		99.0                            

		B



		

		a) Para Nitro Anisole, percent area by GC, Max

                              

		Nil                         	Comment by Anmol Agarwal: Need to specifically mention its absence or remove the requirement.	Comment by Anmol Agarwal: 0.1 

		



		

		b) Aniline, percent area by GC, Max,                                               



		0.50                        

		



		

		c) Ortho anisidine, Percent area by GC, Max



		0.50                         

		



		

		d) Other imp, Percent area by GC, Max                                         	Comment by Anmol Agarwal: New requirements 



		1.00                         

		



		  iii)*

		Crystallizing point, °C, Min

		56.5

		C



		iv) 

		Solubility in hydrochloric acid	Comment by HPCD: This requirement has been deleted


		To pass test 

		





    Note: “*” mark is optional test.



3 PACKING AND MARKING 

3.1 Packing — Unless otherwise agreed to, the material shall be packed in suitable drums or bags. 

3.2 Marking— Each container shall be securely closed and shall bear legibly and indelibly the following information: 

    a) Name of the Material; 

    b) Name of the manufacturer and his recognized trade-mark, if any;

    c) Batch number;

    d) Gross, net and tare mass; 

    e) Month and year of manufacturing; 

    f) Shelf life of the material; and 

    g) Any other statutory requirement. 



3.2.1 Each container shall, in addition, bear the minimum cautionary notice worded as under: 

'DANGER! HAZARDOUS SOLID, AND VAPOUR RAPIDLY ABSORBED THROUGH SKIN'. 

3.2.2 BIS Certification Marking 

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the standard mark.



4. SAMPLING 

4.1 The method of drawing representative sample of the material shall be as prescribed in 3 of IS 5299 using the sampling instrument as applicable. 

4.2 Number of Tests 

4.2.1 Tests for description and determination of crystallizing point, assay, Purity and Impurities by GC shall be conducted. 	Comment by Anmol Agarwal: A uniformity in all standards need to review 

4.2.2 Tests for the determination of solubility in hydrochloric acid shall be conducted. 

4.3 Criteria For Conformity 

4.3.1 For Individual Samples —The lot shall be declared as conforming to the requirements of description, crystallizing point and assay, if each of the test results satisfy the corresponding requirements given in 2.1 and Table 1. 

4.3.2 For Composite Sample — For declaring the conformity of a lot to the requirement of solubility in hydrochloric acid tested on the composite sample, the test results for the characteristic shall satisfy the relevant requirement given in Table 1.

5 QUALITY OF REAGENTS 

5.l Unless specified otherwise, pure chemicals and distilled water (see IS  1070) shall be employed in the tests. 

NOTE - 'Pure chemicals' shall mean chemicals that do not contain impurities which affect the results of analysis. 

















6 SAMPLE FOR TEST 	Comment by Anmol Agarwal: Need to retain it ?

6.l Grind to fine powder about l 00 g of the test sample and dry over phosphorus pentoxide in a desiccator for 24 hours or until constant weight is obtained. Use this sample for the determination of crystallizing point and assay.

Annex A  

ASSAY

A-1 Determine the amine content of the sample in accordance with 12 of IS 5299 on the basis of molecular weight 123·l 5 and one amino group per molecule and express this as assay. 



ANNEX B

[Table 1, S1 No. (ii)]

GAS CHROMATOGRAPHIC ANALYSIS

FOR DETERMINATION OF PURITY AND IMPURITIES



B-1 GENERAL

Purity and Impurities are determined by Gas chromatography. Reference may be made to IS 5299 for details of GC test method to be followed. However, necessary details of test conditions are given below for guidance only:

Determination of Para Anisidine (Purity) and impurities that is Para nitro anisole, Aniline, Ortho Anisidine, and Other impurities by Gas Chromatography instrument through area percent calculation.



B-2 PROCEDURE  



Take 1.0 g of Para anisidine and make up to 10 ml with methanol in volumetric flask. Now, dissolve properly and take 0.2 µl of sample as prepared micro syringe. Confirm there are no air bubbles in the syringe and inject the sample and allow the run to complete the run time.



B-3 APPARATUS 

B-3.1 Analytical Balance (Capacity – 220 gm) 

B-3.2 Volumetric Flask — 10 mL (Class A)

B-3.3 Micro syringe 

B-3.4 Gas Chromatograph — Any gas chromatograph equipped with a Flame Ionization Detector (FID).

B-3.4.1 Column — Capillary columns - (Phase Description -5%-Phenyl-95%-methylpolysiloxane) (USP Classification-G27) with length 30m, inner diameter 0.320 mm and film thickness 0.25µm or equivalent.  



B-2.4.2 Gas Chromatography Parameters:

		Carrier Gas

		: Nitrogen



		Injector Temperature

		: 250°C



		

		



		Column Oven programme

				Rate (°C/min)

		Temperature (°C)

		Hold time (min)



		--

		60

		0



		10

		240

		15









		Hydrogen flow

		: 30 ml/min 



		Zero air flow

		: 300 ml/min



		Purge Flow

		: 2.0 ml/min



		Make up gas (N2) flow

		: 25 ml/min



		Split Ratio

		: 1 : 50



		Detector Type

		: Flame Ionization Detector (FID)



		Detector Temperature

		: 250°C



		Injection Volume

		: 0.2 μl



		Total run time

		: 33 min







NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having difference in detector, column packing material and type (like packed/capillary, diameter, length, film thickness etc.), calibration technique (internal standard, external standard, area normalization, percent area etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, provided standardization and calibration of the components is established after setting GC parameters for the resolution and accuracy level as specified in this standard.



B-4 REAGENT 



B-4.1 Methanol- Solvent





B-5 PEAK TIME (RRT)



Aniline                  - (RRT-0.594)

Ortho Anisidine    - (RRT-0.922)

Para Anisidine      - (RRT-1.0)

Para Nitro Anisole- (RRT-1.288)



		[image: ]





PARA ANISIDINE CHROMATOGRAM



B-6 CALCULATION 

	

B-6.1 Calculation and Reporting: Report the result by area normalization.



ANNEX C

[Table 1, S1 No. (iii)]

DETERMINATION OF CRYSTALLIZING POINT

 

C-1 Determine the crystallizing point of the sample in accordance with the appropriate method given under 7 of IS 5299. 







ANNEX D

(Foreword)



Pictograms, signal word, hazard statement and precautionary statement: 



		Pictogram(s)    	             

		 [image: ]           [image: ]





		

Signal Word     

                  

		         

DANGER(ACUTE TOXIC)                        HEALTH  HAZARD



		Hazard Statement    



		H300 Fatal if swallowed, in contact with skin or if inhaled.

H310 Fatal if swallowed, in contact with skin or if inhaled.

H301 Fatal if swallowed, in contact with skin or if inhaled.

H330 Rinse Mouth

H350 May cause cancer

H373 May cause damage to organs through prolonged or repeated exposure.

H400 Very toxic to aquatic life



		Precautionary   Statement  



		Precautionary statement(s) Prevention

P201: Obtain special instructions before use

P202: Do not handle until all safety precautions have been read and understood.

P203: Obtain, read and follow all safety instructions before use

P260: Do not breathe dust/fume/gas/mist/vapours/spray.

P262: Do not get in eyes, on skin, or on clothing

P264: Wash ... thoroughly after handling.

P265: Do not touch eyes.

P270: Do not eat, drink or smoke when using this product. 

P271: Use only outdoors or in a well-ventilated area. 

P273: Avoid release to the environment

P280: Wear protective gloves/protective clothing/eye protection/face protection/        protective gloves.

P284: Wear respiratory protection.



Precautionary statement(s) Response

P301+P310: IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

P301+P316: IF SWALLOWED: Get emergency medical help immediately.

P302+P350: IF ON SKIN: Gently wash with plenty of soap and water.

P304 + P340 – IF INHALED: Remove person to fresh air and keep comfortable for breathing.

P305+P351+P338: IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing.

P308+P313: IF exposed or concerned: Get medical advice/attention.

P310: Immediately call a POISON CENTER or doctor/physician.

P314: Get medical advice/attention if you feel unwell.

P316: Get emergency medical help immediately. 

P318: If exposed or concerned, get medical advice.

P319: Get medical help if you feel unwell.

P320: Specific treatment is urgent (see ... on this label).

P321: Specific treatment (see ... on this label).

P322: Specific measures (see ... on this label).

P330: Rinse mouth

P337+P317: if eye irritation persists: Get medical advice/attention.

P361: Remove/Take off immediately all contaminated clothing.

P361+P364: Take off immediately all contaminated clothing and wash it before reuse.

P362: Take off contaminated clothing and wash before reuse.

P363: Wash contaminated clothing before reuse.

P391: Collect spillage.





Precautionary statement(s) Storage

P403+P233: Store in a well ventilated place. Keep container tightly closed.

P405 – “Store locked up.”





Precautionary statement(s) Disposal

P501 Dispose of contents/container in accordance with local regulations.
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5646 RRT.xlsx
PA

				Product No.						PARA ANISIDINE (PA)

				Batch No.						#01/06

				Sample analysis at						VOL analysis Report		Heubach		Colourtex		AIL-Vapi		Jay Chemical		NimkarTek Technical		Archroma		Atul Ltd

				SR.NO.		ANALYTICAL PARAMETER		SPECIFICATION		TEST RESULT		TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT

				1		Appearance		OFF WHITE TO BROWN COLOUR FLAKES/SOLID.		OFF WHITE FLAKES		OFF WHITE FLAKES		OFF WHITE FLAKES		OFF WHITE FLAKES				OFF WHITE FLAKES

				2		Purity, % (By GC)		99.00 % Min.		99.70%		99.86%		99.78%		99.81%				99.98%		99.73%

						Para Nitro Anisole, % 		NIL		NIL		NIL		NIL		NIL				ND

						Aniline %		0.50 % Max.		0.01%		0.01%		NIL		0.005%				ND

						Ortho Anisidine %		0.50 % Max.		0.17%		0.07%		0.08%		0.11%				ND

						Other Impurities %		1.0 % Max.		0.12%		0.06%		0.13%		0.07%				0.02%
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                                                                                                                                                       IS 6260 : 1971

BUREAU OF INDIAN STANDARDS

DRAFT FOR COMMENTS ONLY

(Not to be reproduced without permission of BIS

or used as an Indian Standard)



Draft Indian Standard

                                  p-NITROANISOLE –– SPECIFICATION

        (Second Revision)     



Dye Intermediates Sectional Committee,                                                                     Last date for comment                                              PCD 26                                                                                                                               06 May 2024



FOREWORD 

(Formal clauses to be added later)

 p-Nitroanisole (C7H7NO3) is used in the manufacture of p-anisidine. It has the following structural formula:

[image: ]

P-NITROANISOLE

(Molecular weight= 153 )

(CAS Registry No. 100-17-4)



The bags or containers in which the material is stored or transported may also be labelled with pictograms, signal word, hazard statement, and precautionary statement as mentioned at Annex D, which are derived from GHS guidelines. At the time of publication, the latest edition of GHS guidelines were referred and are subject to revision and parties to agreement, are encouraged to investigate the possibility of applying the most recent labels as indicated. 



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.





1 SCOPE 

1.1 This standard prescribes the requirements and the methods of sampling and test for p-nitroanisole  

2. REQUIREMENTS 

2.1 Description — The material shall be in the form of a light yellow or brownish crystalline fused mass.

2.2 The material shall also comply with the requirements given in Table 1.



TABLE 1 REQUIREMENTS FOR p-NITROANISOLE

(Clauses 2.2, 4.3 and 5.3)

		SL NO.





(1)

		CHARACTERISITICS







(2) 

		REQUIREMENTS









(3)

		METHOD OF TEST REF TO





		

		

		

		Clause of this standard

(4)

		CL NO. IS 5299

(5)



		i)*

		Crystallization point, °C

		51.2 to 52·0

		-

		8



		iii)*

		Matter insoluble in methanol, percent by mass

		0.2

		-

		11.3



		ii)*

		Nitro compound content, percent by mass (expressed as C7H7NO3, Mol Wt 153), Min

		98.5

		-

		15



		iv)*

		Presence of impurities, Max 

a) p-Nitrochlorobenzene (PCNB)

b) o-Nitroanisole

c) p-Nitrophenol



		

0.2



0.2

0.2

		Annex A

		17.3



		v)

		Purity (PNA) percent area by GC, Min



Impurities:

a) MNCB, percent area by GC, Max	Comment by Anmol Agarwal: In legacy standard, PNCB is given 

b) o-Nitroanisole, percent area by GC, Max

c) Other Individual impurity each, percent area by GC, Max

d) Total Other impurity, percent area by GC, Max

		99.50







0.15



0.25





0.10







0.30

		Annex B





do



do



do





do



		-





-



-



-





-



		vi)

		Moisture content, %w/w, Max

		1.0

		Annex C

		-





  Note: “*” mark is optional test.

3. PACKING AND MARKING 

 3.1 Packing 

Unless otherwise agreed to, the material shall be packed in suitable drums (see IS 2552). 

3.2 Marking 

Each container shall be securely closed and shall bear legibly and indelibly the following information: 

    a) Name of the Material; 

    b) Name of the manufacturer and his recognized trade-mark, if any;

    c) Batch number;

    d) Gross, net and tare mass; 

    e) Month and year of manufacturing; 

    f) Shelf life of the material; and 	

    g) Any other statutory requirement. 



3.2.1 BIS Certification Marking 

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the standard mark.

5. SAMPLING



5.1 The material shall be melted and sampled in accordance with the method prescribed in 4 of IS 5299 using a sample bottle or can as necessary.



5.2 Number of Tests



5.2.1 Test for assay and its impurities shall be conducted on each of the individual samples.



5.2.2 Tests for determination of remaining characteristics shall be conducted on the composite sample.



5.3 Criteria for Conformity



5.3.1 For individual samples



The lot shall be declared as conforming to the requirements assay, its impurities and crystallization point if each of the individual test results satisfies the relevant requirement given in Table 1.



5.3.2 For composite sample 



For declaring the conformity of the lot to the requirements of all other characteristics tested on the composite sample, the test results for each of the characteristics shall satisfy the relevant requirement given in Table 1.



6 TEST METHODS



6.1 Tests shall be carried out as prescribed in col 4 and col 5 of Table 1.



6.2 Quality of Reagents



Unless specified otherwise, pure chemicals and distilled water (see IS 1070) shall be used in tests.



NOTE — ‘Pure chemicals’ shall mean chemicals that do not contain impurities which affect the results of analysis.



ANNEX A

(Table1)

THIN LAYER CHROMATOGRAPHIC ANALYSIS FOR

DETERMINATION OF IMPURITIES 



A-1 PROCEDURE 

Impurities are determined by thin layer chromatography. Reference may be made to IS 5299.Methods of sampling and test for dye intermediates for details of TLC test method to be followed. However, necessary details of test conditions are given here for guidance only



		1.

		Product name

		p-Nitroanisole



		2.

		Sample solution (on 100 % basis)

		2% Solution acetone



		3.

		Application/sample volume for

		5 µl ( for sample )



		

		spotting

		2 µl and 4 µl (for impurities)



		4.

		Standard

		Reference standard



		5.

		Test substanace for impuirties

		1) PCNB 2) o-nitroanisole

3) o-Nitro phenol

(0.05 % solution in acetone)



		6.

		Plate type  

		Silica gel G



		7.

		Eluent

		P.E (60-80 C) : Ether

    70   :   30



		8.

		Elution time

		(Ammonia atm.-saturated-twice run_, Ih)



		9.

		Temperature

		25 ± 5°C



		10.

		Detection spray

		(*)SnCl2 solution + PDAB solution



		11.

		Evaluation

		Semi quantitative



		12

		 Approx Rf value — Main band

                           

                           —Impurities

		p-Nitro anisole              Rf 0.65



p- Nitrochlorobenzene   Rf 0.80

(PCNB)

o-Nitro anisole                Rf   0.55

p- Nitrophenol                Rf   0.15







		(*) SnCl2 solution      10 % solution in (1 1) water + 5 N HCl

PDAB solution           P Dimethylamino 1 % solution in ( 1 05 05 ) Methanol Water 5N HCl







                       	ANNEX B	

[Table 1, S1 No. (v)]

GAS CHROMATOGRAPHIC ANALYSIS

	FOR DETERMINATION OF PURITY AND IMPURITIES	



B-1 GENERAL

Para Nitro Anisole (Purity) and impurities that is MNCB, ONA and Other impurities are determined using Gas Chromatography.



B-2 APPARATUS 

B-2.1 Analytical Balance (Capacity –220 g) 

B-2.2 Volumetric Flask — 10 ml (Class A)

B-2.3 Pipette-1 ml (Class A)

B-2.4 Micro syringe 

B-2.5 Gas Chromatograph — Any gas chromatograph equipped with a Flame Ionization Detector (FID).

B-2.5.1 Column — Capillary columns - (5%-Phenyl-95%-methylpolysiloxane) (USP Classification-G27) with length 30m, inner diameter 0.320 mm and film thickness 0.25µm or equivalent.  



B-2.5.2 Gas Chromatography Parameters:

		Carrier Gas

		: Nitrogen



		Injector Temperature

		: 250°C



		

		



		Column Oven programme

				Rate (°C/min)

		Temperature (°C)

		Hold time (min)



		--

		60

		0



		10

		240

		15









		Hydrogen flow

		: 30 ml/min 



		Zero air flow

		: 300 ml/min



		Purge Flow

		: 2.0 ml/min



		Make up gas (N2) flow

		: 25 ml/min



		Split Ratio

		: 1 : 50



		Detector Type

		: Flame Ionization Detector (FID)



		Detector Temperature

		: 250°C



		Injection Volume

		: 0.2 μl



		Total run time

		: 33 min







NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having difference in detector, column packing material and type (like packed/capillary, diameter, length, film thickness etc.), calibration technique (internal standard, external standard, area normalization, percent area etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, provided standardization and calibration of the components is established after setting GC parameters for the resolution and accuracy level as specified in this standard.


B-4 REAGENT 



B-4.1 Methanol — Solvent



B-2 PROCEDURE  

Take 1.0 g of Para Nitro Anisole and make up to 10 ml with methanol in volumetric flask. Now, dissolve properly and take 0.2 µl of sample as prepared micro syringe. Confirm there are no air bubbles in the syringe and inject the sample and allow the run to complete the run time.





B-5 PEAK TIME (RRT)



MNCB                   - (RRT-0.783)

ONA                      - (RRT-0.923)

Para Nitro Anisole - (RRT-1.0)



		[image: ]







                              FIG 1 Para Nitro Anisole CHROMATOGRAM





B-6 CALCULATION 

	

B-6.1 Calculation and Reporting: Report the result by area normalization.



ANNEX C

[Table 1, sl no. (vi)]

DETERMINATION OF ORTHO ANISIDINE MOISTURE CONTENT BY KARL FISCHER

C-1 APPARATUS 

C-1.1 Karl Fischer Moisture Analyzer

C-1.2 Analytical Balance (Capacity – 10 mg to 200 g) (Accuracy- 0.10%)



C-1.3 Pipette - 1 ml (Class A)



C-2 REAGENTS 

C-2.1 Karl Fischer reagent 



C-2.2 Methanol Dried 



C-3 PROCEDURE 



Add approximately 25 ml to 30 ml methanol in titration vessel and stir with magnetic stirrer. Now, add Karl Fischer reagent to complete the neutralization of methanol. Now, enter sample details in the instrument. Weight about 0.5 g of Para Nitro anisole. Now, add the 0.5 g sample in the titration vessel and press START to continue titration. Ensure proper and complete addition of sample in vessel. Once the sample is added, the instrument automatically starts addition of Karl Fischer reagent in the titration vessel to titrate moisture present in sample. Instrument will stop adding Karl Fischer reagent automatically once it reaches the electrometric endpoint. Note down the burette reading.



C-4 CALCULATION



                                                                              

Moisture content, percentage w/w =          

		              

                          	

where



B.R. =   volume of karl fischer reagent consumed, in mL

F  =  karl fischer reagent factor, in mg/ml and

W = Weight of sample taken, in gm









ANNEX D

(Foreword)



Pictograms, signal word, hazard statement and precautionary statement: 



		Pictogram(s)    	             

		            [image: ]





		

Signal Word     

                  

		                        

  HEALTH  HAZARD



		Hazard Statement    



		H341  Suspected of causing genetic defects 

H351 : Suspected of causing cancer. 

H402 : Harmful to aquatic life.

H412 Harmful to aquatic life with long lasting effects





		Precautionary   Statement  



		Precautionary statement(s) Prevention

P203: Obtain, read and follow all safety instructions before use.

P273: Avoid release to the environment

P280: Wear protective gloves/protective clothing/eye protection/face protection.

P318:  if exposed or concerned, get medical advice.







Precautionary statement(s) Storage

P403+P233: Store in a well ventilated place. Keep container tightly closed.

P405 – “Store locked up.”



Precautionary statement(s) Disposal

P501 Dispose of contents/container in accordance with local regulations.
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PNA

				Product No.						PARA NITRO ANISOLE (PNA)

				Batch No.						#01/06										NOT OK

				Sample analysis at						VOL analysis Report		Heubach		Colourtex		AIL-Vapi		Jay Chemical		NimkarTek Technical		Archroma		Atul Ltd

				Sr. No.		Analytical Parameter		SPECIFICATION		TEST RESULT		TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT

				1		Appearance 		A light Yellow to brownish crystalline fused mass.		Yellow fused mass.		Yellow fused mass.		Yellow fused mass.		Yellow fused mass.				Yellow fused mass.

				2		Moisture content, % (by KF)		1.0 % Max.		0.57%		0.63%		0.78%		0.61%

				3		PNA, % (By GC)		99.50 % min		99.62%		99.81%		99.77%		99.74%				98.62%		99.84%

						MNCB, % (By GC)		0.15% max.		0.11%		0.06%		0.075%		0.09%				ND		0.06%

						ONA, % (By GC)		0.25% max.		0.17%		0.09%		0.149%		0.14%				0.35%		0.11%

						Other Individual impurity each, %		0.10% max.		0.04%		0.04%		0.00%		0.02%				0.93%

						Total Other impurity, %		0.30% max.		0.10%		0.05%		0.00%		0.03%				0.09%
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                                                                                                                                                           IS 11126 : 1984

BUREAU OF INDIAN STANDARDS

DRAFT FOR COMMENTS ONLY

(Not to be reproduced without permission of BIS

or used as an Indian Standard)



     Draft Indian Standard

                                      3-TOLUIDINE  –– SPECIFICATION

                (Second Revision)     



Dye Intermediates Sectional Committee,                                                                     Last date for comment                                              PCD 26                                                                                                                               06 May 2024



FOREWORD 

(Formal clauses to be added later)

3-Toluidine (C7H9N) is used as an intermediate in the manufacture of coal tar dyestuffs and other chemicals. It is also known as m-toluidine or 3-aminotoluene. It is represented by the following structural formula:



[image: ]



The bags or containers in which the material is stored or transported may also be labelled with pictograms, signal word, hazard statement, and precautionary statement as mentioned at Annex E, which are derived from GHS guidelines. At the time of publication, the latest edition of GHS guidelines were referred and are subject to revision and parties to agreement, are encouraged to investigate the possibility of applying the most recent labels as indicated. 



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.





1 SCOPE



1.1 This standard prescribes the requirements and the methods of sampling and test for 3-toluidine.



2. REQUIREMENTS



2.1 Description - The material shall be pale-brown or reddish-brown liquid, free from visible impurities.



2.2 The material shall also comply with the requirements given in Table 1.





TABLE 1 Requirements For 3-Toluidine

(Clauses 2.2, 4.2.2 , 4.3.2 and 5.2)



		Sl No.





(1)

		Characteristic





(2)

		Requirement





(3)

		Method of test

Ref to cl no. in

Appendix A

(4)



		i)*

		Assay (by diazotization), percent by mass, min

		99

		A



		ii)*

		Total isomers, percent by mass, max

		1

		B



		iii)

		Distillation range, C 

		99 percent will distill within 200 to 203 C 

		



		iv)

		Matter insoluble in dilute hydrochloric acid, percent by mass, Max	Comment by Anmol Agarwal: These requirements has been deleted

		0.2 

		



		

		Moisture content, %w/w, Max	

			0.50	

		C



		

		Purity percent area by GC, Min	Comment by Anmol Agarwal: These are new requirements 

Impurities:	

a) Ortho Toluidine, percent area by GC, Max

b) Para Toluidine, percent area by GC, Max

c) Aniline, percent area by GC, Max

		99.0



0.20



0.20



0.10

		D







Note: “*” mark is optional test.





3. PACKING AND MARKING 

 3.1 Packing 

Unless otherwise agreed to, the material shall be packed in suitable drums (see IS 2552). 

3.2 Marking 

Each container shall be securely closed and shall bear legibly and indelibly the following information: 

    a) Name of the Material; 

    b) Name of the manufacturer and his recognized trade-mark, if any;

    c) Batch number;

    d) Gross, net and tare mass; 

    e) Month and year of manufacturing; 

    f) Shelf life of the material; and 	

    g) Any other statutory requirement. 



3.2.1 Each container shall, in addition, bear the minimum cautionary notice worded as under:



‘DANGER OF CYANOSIS; BLOOD POISON, HAZARDOUS LIQUID AND VAPOUR RAPIDLY ABSORBED THROUGH SKIN’.



3.2.2 BIS Certification Marking 

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the standard mark.



4. SAMPLING



4.1 Representative samples of the material shall be drawn as prescribed in 3 of IS 5299.



4.2 Number of Tests



4.2.1 Assay of 3-toluidine shall be determined on each of the individual sample.



4.2.2 Tests for determination of remaining characteristics shall be conducted on the composite sample.



4.3 Criteria for Conformity



4.3.1 For Individual Samples 



The lot shall be declared as conforming to the requirements of assay, if each of the individual test results satisfies the relevant requirement given in Table 1.



4.3.2 For Composite Sample 



For declaring the conformity of a lot to the requirements of all the other characteristics tested on the composite sample, the test result for each of the characteristics shall satisfy the relevant requirements given in Table 1.



5. TEST METHODS



5.1 Test shall be carried out according to the methods prescribed in Annex, as indicated in co1 4 of Table 1.



5.2 Quality of Reagents 



 Unless specified otherwise, pure chemicals and distilled water (see IS 1070) shall be employed in tests.



NOTE — ‘Pure chemicals’ shall mean chemicals that do not contain impurities which affect the results of analysis.







ANNEX A

[Table 1 Sl. No. (i)]

METHODS OF TEST FOR 3-TOLUIDINE



A-1. ASSAY (BY DIAZOTIZATION)



A-1.1 Preparation of Sample for Test - Transfer about 100 ml of the material into a stoppered flask containing anhydrous calcium chloride or anhydrous sodium sulphate. Shake well for about 15 minutes. Decant the liquid through a dry filter paper to a dry flask. Use this prepared sample for the determination of distillation range and assay.



A-1.2 Reagents



A-1.2.1 Hydrochloric Acid - see IS 265.



A-1.2.2 Sodium Nitrite Solution – 0.2 N.



A-1.2.3 Potassium Bromide



A-1.2.4 Starch Iodide Test Papers



A-1.3 Procedure



A-1.3.1 Weigh 4.5 g to 5 g sample in a previously weighed and dried stoppered weighing bottle. Transfer the sample to a 250 ml volumetric flask. Add 3 ml of concentrated hydrochloric acid and transfer it to the flask. Wash the weighing bottle with water. Repeat the washing of bottle throughly with 3 ml of concentrated hydrochloric acid, and water. Transfer these washings to the flask each time. Add 10 ml more of concentrated hydrochloric acid, then stir well to dissolve the sample completely. Dilute solutions to the mark with distilled water and shake well.



A-1.3.2 Take 50 ml vacupet and rinse twice with solution from volumetric flask. Withdraw 50 ml of solution from flask to a one-litre beaker. Add 400 ml of water, 30 ml of concentrated hydrochloric acid and ice to cool the solution between 0 to 5 °C. Titrate against standard sodium nitrite solution from burette after adding 3 g of potassium bromide. End point is bluish-violet ring developing on starch iodide paper with one drop of solution from beaker. The bluish-violet ring should persist for at least 2 minutes which is confirmed after 2 minutes on starch iodide paper. Note the reading.



A-1.3.3 Repeat the experiment of assay by diazotization. The two titration readings should not vary by more than 0.1 ml.



A-1.4 Calculation



Assay (by diazotization), percent by mass = 



where

V = volume in ml of sodium nitrite solution used,

N = normality of sodium nitrite solution,

M = mass in g of the sample aliquot taken for test.



	ANNEX B	

[Table 1 Sl. No. (ii)]

DETERMINATION OF TOTAL ISOMERS





B-1 General — The estimation of total isomers is done by thin layer chromatography.



B-2.1 Apparatus



B-2.1.1 Thin Layer Chromatographic Plate - glass plate of size 20 × 20 cm, coated uniformly with silica gel-G of 0’5 mm thickness and activated at 110°C for 1 h.



B-2.1.2 Micropipette



B-2.1.3 Developing Chamber



B-2.1.4 Chromntographic Sprayer



B-2.2 Reagents



B-2.2.1 2-Toluidine - pure.



B-2.2.2 4-Toluidine - pure.



B-2.2.3 Developing Solvent - benzene/ hexane/ methanol / acetic acid (80:16:5:5).



B-2.2.4 Spray Solution - 1 percent p-diaminobenzaldehyde and 10 percent stannous chloride (1:l).



B-2.3 Procedure



B-2.3.1 Weigh accurately 1.0 g of the sample and dissolve it in 50 ml of a mixture of water and methanol (1:1) by warming on a water-bath, cool, transfer to a 100-ml volumetric flask and dilute to 100 ml with the water-methanol mixture (1:1).



B-2.3.2 Weigh-accurately 0.1 g of the 2-toluidine and 4-toluidine separately and dissolve it in 100 ml flasks with the mixture of water and methanol as in B-2.3.1. Take lo-ml of these solutions in the flasks and dilute to 100 ml with the water-methanol mixture (1:l).



B-2.3.3 Spot 10 µl of the sample (B-2.3.1) and the reference solution (B-2.3.2) on the thin layer plate. Place the developer in the chamber. Close the chamber with its lid and allow to achieve equilibrium. Now place the plate carefully in the chamber and allow the mobile phase to run in the ascending manner for about 80 to 100 minutes, Remove the plate from the chamber and dry off the solvent in an air drier. Spray the plate with spray solution (B-2.2.4) and heat the plate at 100°C. After a few minutes examine visually the intensity of colour of each zone developed with the sample solution and compare it with that developed with the reference solution.







ANNEX C

[Table 1 Sl. No. (iii)]

DETERMINATION OF MOISTURE CONTENT





C-1 General - The estimation of moisture content is done by Karl Fischer analyzer.



C-2 APPARATUS 

C-2.1 Karl Fischer Moisture Analyzer

C-2.2 Pipette - 1 mL (Class A)



C-3 REAGENTS 

C-3.1 Karl Fischer reagent 



C-3.2 Methanol Dried 



C-3.3 PROCEDURE 



Add approximately 25 to 30 ml methanol in titration vessel and stir with magnetic stirrer. Now, add Karl Fischer reagent to complete the neutralization of methanol. Now, enter sample details in the instrument. Pipette 1.0 mL of Meta Toluidine. Now, add the 1mL sample in the titration vessel and press START to continue titration. Ensure proper and complete addition of sample in vessel. Once the sample is added, the instrument automatically starts addition of Karl Fischer reagent in the titration vessel to titrate moisture present in sample. Instrument will stop adding Karl Fischer reagent automatically once it reaches the electrometric endpoint. Note down the burette reading.



A-3.6 CALCULATION



                                                                              

Moisture content, percentage w/w  =                

	              

                          	

where



B.R.=   volume of karl fischer reagent consumed, in mL

F  =  karl fischer reagent factor, in mg/ml and

V = Volume of sample taken, in mL

D = Density ( 0.99)



                                                                    ANNEX D

[Table 1 Sl. No. (iv)]

DETERMINATION OF PURITY AND IMPURITIES (GAS CHROMATOGRAPHIC ANALYSIS)

D-1 GENERAL

Determination of Meta Toluidine (Purity) and impurities that is Ortho Toluidine, Para Toluidine, and Aniline by Gas Chromatography instrument through area percent calculation.



D-2 PROCEDURE  



Take 0.2 µl of sample as such in micro syringe. Confirm there are no air bubbles in the syringe and inject the sample and allow the run to complete the run time.



D-3 APPARATUS 

D-3.1 Volumetric Flask — 10 ml (Class A)

D-3.2 Micro syringe 

D-3.3 Gas Chromatograph — Any gas chromatograph equipped with a Flame Ionization Detector (FID).

D-3.3.1 Column — Capillary columns - (Phase Description -Polyethylene Glycol) with length 50m, inner diameter 0.32 mm and film thickness 0.25µm or equivalent.  



D-3.3.2 Gas Chromatography Parameters:



		Carrier Gas

		: Hydrogen



		Injector Temperature

		: 250°C



		

		



		Column Oven programme

				Rate (°C/min)

		Temperature (°C)

		Hold time (min)



		--

		100

		8



		10

		230

		15









		Hydrogen flow

		: 30 ml/min 



		Zero air flow

		: 300 ml/min



		Purge Flow

		: 3.0 ml/min



		Make up gas (H2) flow

		: 25 ml/min  



		Split Ratio

		: 1 : 50



		Detector Type

		: Flame Ionization Detector (FID)



		Detector Temperature

		: 250°C



		Injection Volume

		: 0.2 μl



		Total run time

		: 36 min







NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having difference in detector, column packing material and type (like packed/capillary, diameter, length, film thickness etc.), calibration technique (internal standard, external standard, area normalization, percent area etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, provided standardization and calibration of the components is established after setting GC parameters for the resolution and accuracy level as specified in this standard.





D-4 PEAK TIME (RRT)



Aniline              - (RRT-0.927)

Ortho Toluidine- (RRT-0.972)

Para Toluidine  - (RRT-0.983)

Meta Toluidine - (RRT-1.0)	



		[image: ]









 FIG.1 META TOLUIDINE CHROMATOGRAM



D-5 CALCULATION 



D-5.1 Calculation and Reporting: Report the result by area normalization.









ANNEX E

(Foreword)



Pictograms, signal word, hazard statement and precautionary statement: 



		Pictogram(s)    	             

		 [image: ]           [image: ]                 [image: GHS Symbol  Hazardous to Aquatic Environment]





		

Signal Word     

              

		         

DANGER(ACUTE TOXIC)    HEALTH  HAZARD   ENVIRONMENTAL HAZARD





		Hazard Statement    



		H301 Toxic if swallowed 

H311 Toxic if swallowed

H319 Causes serious eye irritation

H331 Toxic if inhaled

H373: May causes damage to organs through prolonged or repeated exposure

H400 Very toxic to aquatic life

H410 Very toxic to aquatic life with long lasting effects





		Precautionary   Statement  



		Precautionary statement(s) Prevention

P260: Do not breathe dust/fume/gas/mist/vapours/spray.

P261: Avoid breathing dust/fume/gas/mist/vapours/ spray

P262: Do not get in eyes, on skin, or on clothing

P264: Wash ... thoroughly after handling.

P264+P265: Causes serious eye irritation, Serious eye damage/eye irritation

P270: Do not eat, drink or smoke when using this product. 

P271: Use only outdoors or in a well-ventilated area. 

P272: Contaminated work clothing should not be allowed out of the workplace.

P273: Avoid release to the environment.

P280: Wear protective gloves/protective clothing/eye protection/face protection.



Precautionary statement(s) Response

P301+P316: IF SWALLOWED: Get emergency medical help immediately.

P302+P352: IF ON SKIN: Wash with soap and water.

P304 + P340: IF INHALED: Remove person to fresh air and keep comfortable for breathing.

P305+P351+P338:

P316: Get emergency medical help immediately.

P319: Get medical help if you feel unwell.

P321: Specific treatment (see ... on this label).

P330: Rinse mouth.

P337+P317: If eye irritation persists: Get medical help.

P361+P364: Take off immediately all contaminated clothing and wash it before reuse.

P391: Collect spillage



Precautionary statement(s) Storage

P403+P233: Store in a well ventilated place. Keep container tightly closed.

P405 – “Store locked up.”





Precautionary statement(s) Disposal

P501 Dispose of contents/container in accordance with local regulations.
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IS 11126 RRT.xlsx
MT

				Product No.						3-TOLUIDINE [Meta Toluidine]

				Batch No.						#01/06

				Sample analysis at						VOL analysis Report		Heubach		Colourtex		AIL-Vapi		Jay Chemical		NimkarTek Technical		Archroma		Atul Ltd

				SR.NO.		ANALYTICAL PARAMETER		SPECIFICATION		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT

				1		Appearance		PALE-BROWN NOR REDDISH-BROWN LIQUID		PALE-BROWN LIQUID		PALE-BROWN LIQUID		PALE-BROWN LIQUID		PALE-BROWN LIQUID				PALE-BROWN LIQUID

				2		Moisture Contain, %w/w (by KF)		0.50 % Max.		0.12%		0.11%		0.16%		0.14%

				3		Purity, %  (By GC)		99.00 % Min.		99.86%		99.91%		99.88%		99.77%				99.49%		99.93%

				4		Ortho Toluidine, % 		0.20 % Max.		0.05%		0.04%		0.04%		0.05%				ND

				5		Para Toluidine, % 		0.20 % Max.		0.09%		0.05%		0.03%		0.13%				ND

				6		Aniline, % 		0.10 % Max.		NIL		0.003%		NIL		0.001%				ND
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                                                                                                                                                                IS 5648:2003

                                                                  

BUREAU OF INDIAN STANDARDS

DRAFT FOR COMMENTS ONLY

(Not to be reproduced without permission of BIS

or used as an Indian Standard)



     Draft Indian Standard

                                      O-ANISIDINE –– SPECIFICATION

        (Second Revision)     

Dye Intermediates Sectional Committee,                                                                     Last date for comment                                              PCD 26                                                                                                                               06 May 2024



FOREWORD 

(Formal clauses to be added later)

This standard was first published in 1970 and has been revised in the light of experience gained during the long span of period. In the present revision, thin layer chromatography has been included as the method of test to keep pace with the present trends in the industry.

o-Anisidine is an important dye intermediate, used in the manufacture of dyes. It is represented by the following structural formula:

[image: ]

o-Anisidine

(Molecular Mass : 123.15)

[CAS Registry No. 90-04-0]



The bags or containers in which the material is stored or transported may also be labelled with pictograms, signal word, hazard statement, and precautionary statement as mentioned at Annex D, which are derived from GHS guidelines. At the time of publication, the latest edition of GHS guidelines were referred and are subject to revision and parties to agreement, are encouraged to investigate the possibility of applying the most recent labels as indicated. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.





1 SCOPE

This standard prescribes the requirements and methods of sampling and test for o-anisidine.

2 REFERENCES

The following standards contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreement based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		1070:1992 

		Reagent grade water (third revision)



		2552:1989

		Steel drums (galvanized and ungalvanized) (third revision)



		5299:2001



		Methods for sampling and tests for dye intermediates (first revision)







3 REQUIREMENTS

3.1 Description

The material shall be in the form of Colourless to reddish liquid and shall be free from visible impurities.

3.2 The material shall also comply with the requirements given under Table 1.

4 PACKING AND MARKING

4.1 Packing

The material shall be packed in suitable drums or as agreed to between the purchaser and the supplier (see IS 2552)







Table 1 Requirements for o-Anisidine

(Clauses 3.2,5 .3.1, 5.3.2 and 6.1)

		Sl No.

(1)

		Characteristics

(2)

		Requirements

(3)

		Method of test , Ref to



		

		

		

		Annex 

(4)

		Clauses of IS 

(5)



		i) *

		Purity by nitrite value, percent by mass, &fin

		98.0

		—

		13 of IS 5299



		ii)

		Purity percent area by GC, Min



Impurities:

a) p-Anisidine, percent area by GC, Max

b) m-Anisidine, percent area by GC, Max

c) o-chloroanisole, percent area by GC, Max

d) o-Chloroaniline, percent area by GC, Max

e)Ortho nitro Anisole, percent area by GC, Max	Comment by Anmol Agarwal: Need to write it ?	Comment by Anmol Agarwal: 0.05



		99.5







0.2



0.2



0.2



0.2



Nil

		Annex A







do



do



do



do



do

		—





—



—



—



—



—



		iii) *

		Matter insoluble in hydrochloric acid, 

percent by mass, Max

		0.2

		—

		11of IS5299



		iv)

		Moisture content, %w/w, Max	Comment by Anmol Agarwal: New requirement 

		0.50

		Annex B



		—



		v) *

		Crystallizing point, oC , Min

		5.2

		Annex C



		8 of IS 5299



		vi)

		Distillation range 	Comment by Anmol Agarwal: This requirement has been deleted

		5 to 95 ml shall distil within — 7 of IS 5299

1.5°C and shall include

temperature of 225°C

		

		





Note: “*” mark is optional test.

**o-Anisidine is known to exist in more than one crystalline form and therefore, its crystallizing point determination is likely to give varying results. Hence it is necessary to heat the sample to its boiling point, cool it and then redetermine the crystallizing point.

4.2 Marking

Each container shall be securely closed and shall bear legibly and indelibly the following information: 

    a) Name of the Material; 

    b) Name of the manufacturer and his recognized trade-mark, if any;

    c) Batch number;

    d) Gross, net and tare mass; 

    e) Month and year of manufacturing; 

    f) Shelf life of the material; and 	

    g) Any other statutory requirement. 



 ‘DANGER! HAZARDOUS SOLID AND VAPOURS RAPIDLY ABSORBED THROUGH SKIN’.

4.2.1 BIS Certification Marking 

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the standard mark.

5 SAMPLING

5.1 The method of drawing representative samples of the material shall be as prescribed in 4 of IS 5299.

5.2 Number of Tests

5.2.1 Tests for determination of crystallizing point, purity by nitrite value and impurities shall be conducted on each of the individual sample.

5.2.2 Test for determination of solubility and description shall be done on composite sample.

5.3 Criteria for Conformity

5.3.1 For Individual Samples

The lot shall be declared as conforming to the requirements of this specification if each of the individual test results satisfies the relevant requirements given in 3.1 and Table 1.

5.3.2 For Composite Samples

For declaring the conformity of the lot to the requirements of matter insoluble in hydrochloric acid and description while tested on the composite sample, the test result shall satisfies the relevant requirements given in Table 1.

6 TEST METHODS

6.1 Tests shall be carried out as prescribed in col 4 and col 5 of Table 1.

6.2 Quality of Reagents

Unless specified otherwise, pure chemicals and distilled water (see IS 1070) shall be employed in tests.

NOTE — ‘Pure chemicals’ shall mean chemicals that do not contain impurities which affect the results of analysis.





ANNEX A

[Table 1, S1 No. (ii)]

DETERMINATION OF PURITY AND IMPURITIES (GAS CHROMATOGRAPHIC ANALYSIS)



A-1 GENERAL

Determination of Ortho Anisidine (Purity) and impurities that is p-Anisidine, m-Anisidine, o-Chloroanisole, o-Chloroaniline and Ortho nitro Anisole by Gas Chromatography instrument through area percent calculation.



A-2 PROCEDURE  



Take 1.0 g of Ortho anisidine and make up to 10 ml with methanol in volumetric flask. Now, dissolve properly and take 0.2 µl of sample as prepared micro syringe. Confirm there are no air bubbles in the syringe and inject the sample and allow the run to complete the run time.



A-3 APPARATUS 

A-3.1 Analytical Balance (Capacity –220 gm) 

A-3.2 Volumetric Flask — 10 ml (Class A)

A-3.3 Pipette-1 ml (Class A)

A-3.4 Micro syringe 

A-3.5 Gas Chromatograph — Any gas chromatograph equipped with a Flame Ionization Detector (FID).

[bookmark: _Hlk169533854]A-3.5.1 Column — Capillary columns - (Phase Description- 5%-Phenyl-95%-methylpolysiloxane) (USP Classification-G27) with length 30m, inner diameter 0.320 mm and film thickness 0.25µm or equivalent.  



A-3.5.2 Gas Chromatography Parameters:

		Carrier Gas

		: Nitrogen



		Injector Temperature

		: 250°C



		

		



		Column Oven programme

				Rate (°C/min)

		Temperature (°C)

		Hold time (min)



		--

		60

		0



		10

		240

		15









		Hydrogen flow

		: 30 ml/min 



		Zero air flow

		: 300 ml/min



		Purge Flow

		: 2.0 ml/min



		Make up gas (N2) flow

		: 25 ml/min



		Split Ratio

		: 1 : 50



		Detector Type

		: Flame Ionization Detector (FID)



		Detector Temperature

		: 250°C



		Injection Volume

		: 0.2 μl



		Total run time

		: 33 min







NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having difference in detector, column packing material and type (like packed/capillary, diameter, length, film thickness etc.), calibration technique (internal standard, external standard, area normalization, percent area etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, provided standardization and calibration of the components is established after setting GC parameters for the resolution and accuracy level as specified in this standard.



A-4 REAGENT 



A-4.1 Methanol- Solvent





A-5 PEAK TIME (RRT)

O-Chlroanisole   - (RRT-0.890)

O-Chloroaniline - (RRT-0.904)

Ortho Anisidine - (RRT- 1.0)

p-Anisidine        - (RRT- 1.064)

m-Anisidine       - (RRT- 1.098)

Ortho nitro Anisole- (RRT-1.302)











		[image: ]





	FIG.1 ORTHO ANISIDINE CHROMATOGRAM





A-6 CALCULATION 



A-6.1 Calculation and Reporting: Report the result by area normalization.



ANNEX B

[Table 1, sl no. (iv)]

DETERMINATION OF ORTHO ANISIDINE MOISTURE CONTENT BY KARL FISCHER

B-1 APPARATUS 

B-1.1 Karl Fischer Moisture Analyzer

B-1.2 Analytical Balance



B-1.3 Pipette - 1 ml (Class A)



B-2 REAGENTS 

B-2.1 Karl Fischer reagent 



B-2.2 Methanol Dried 



B-3 PROCEDURE 



Add approximately 25 ml to 30 ml methanol in titration vessel and stir with magnetic stirrer. Now, add Karl Fischer reagent to complete the neutralization of methanol. Now, enter sample details in the instrument. Pipette 1.0 ml of Ortho anisidine. Now, add the 1ml sample in the titration vessel and press START to continue titration. Ensure proper and complete addition of sample in vessel. Once the sample is added, the instrument automatically starts addition of Karl Fischer reagent in the titration vessel to titrate moisture present in sample. Instrument will stop adding Karl Fischer reagent automatically once it reaches the electrometric endpoint. Note down the burette reading.



B-4 CALCULATION





                                                                              

Moisture content, percentage w/w =          

		              

                          	



where



B.R.=   volume of karl fischer reagent consumed, in ml

F  =  karl fischer reagent factor, in mg/ml and

V = Volume of sample taken, in ml

D = Density (1.08)





ANNEX C

[Table 1, Sl No. (v)]

DETERMINATION OF CRYSTALLIZATION POINT

C-1 APPARATUS  	

C-1.1 Thermometer

NOTE — The thermometer shall bear a calibration certificate from any institution authorized to issue certificate traceable to international or national measurement standards.

C-1.2 Dry Heating Block

C-1.3 Stainless steel Wire

C-1.4 Analytical Balance

C-2 PROCEDURE 



Take approximately 15 g to 20 g of sample (1, 4-dichloro-2-nitrobenzene) in a test tube and heat the sample in a dry heater till it completely melts. Remove the test tube from the dry heating block and place thermometer in the test tube in such a way that the thermometer bulb is fully covered by sample material as shown in the figure below:  



[image: ]



















FIG. 2 APPARATUS

Now, stir the sample with stainless steel wire with vertical movement until solidification takes place. The constant temperature observed during solidification of the sample material shall be considered as crystallization point.









ANNEX D

(Foreword)



Pictograms, signal word, hazard statement and precautionary statement: 



		Pictogram(s)    	             

		 [image: ]           [image: ]





		

Signal Word     

                  

		         

DANGER(ACUTE TOXIC)                        HEALTH  HAZARD



		Hazard Statement    



		H301 Toxic if swallowed 

H311 Toxic if swallowed

H331 Toxic if inhaled

H341  Suspected of causing genetic defects 

H350 May cause cancer





		Precautionary   Statement  



		Precautionary statement(s) Prevention

P201: Obtain special instructions before use

P202: Do not handle until all safety precautions have been read and understood.

P261: Avoid breathing dust/fume/gas/mist/vapours/ spray

P262: Do not get in eyes, on skin, or on clothing

P264: Wash ... thoroughly after handling.

P270: Do not eat, drink or smoke when using this product. 

P271: Use only outdoors or in a well-ventilated area. 

P272: Contaminated work clothing should not be allowed out of the workplace.

P280: Wear protective gloves/protective clothing/eye protection/face protection.

P281: Use personal protective equipment as required. 



Precautionary statement(s) Response

P301+P310: IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

P302+P352: IF ON SKIN: Wash with soap and water.

P304 + P340 – IF INHALED: Remove person to fresh air and keep comfortable for breathing.

P308+P313: IF exposed or concerned: Get medical advice/attention.

P311: Call a POISON CENTER or doctor/physician.

P312: Call a POISON CENTER or doctor/physician if you feel unwell.

P321: Specific treatment (see ... on this label).

P322: Specific measures (see ... on this label).

P330: Rinse mouth

P361: Remove/Take off immediately all contaminated clothing.

P362: Take off contaminated clothing and wash before reuse.

P363: Wash contaminated clothing before reuse.





Precautionary statement(s) Storage

P403+P233: Store in a well ventilated place. Keep container tightly closed.

P405 – “Store locked up.”





Precautionary statement(s) Disposal

P501 Dispose of contents/container in accordance with local regulations.
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IS 5648 RRT.xlsx
OA

				Product No.						PURE ORTHO ANISIDINE (OA)

				Batch No.						#01/06

				Sample analysis at						VOL analysis Report		Heubach		Colourtex		AIL-Vapi		Jay Chemical		NimkarTek Technical		Archroma		Atul Ltd

				SR.NO.		ANALYTICAL PERAMETER		SPECIFICATION		TEST RESULT		TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT		   TEST RESULT

				1		Appearance		COLOURLESS TO REDDISH LIQUID		LIGHT YELLOW LIQUID		LIGHT YELLOW LIQUID		LIGHT YELLOW LIQUID		LIGHT YELLOW LIQUID				LIGHT YELLOW LIQUID

				2		Moisture Content, %w/w (by KF)		0.50% Max.		0.13%		0.07%		0.17%		0.24%

				3		Purity, %  (By GC)		99.50% Min.		99.88%		99.89%		99.89%		99.90%				99.70%		99.88%

						P. Anisidine % 		0.20% Max.		0.05%		0.04%		0.02%		0.031%				ND

						O.C. Anisole % 		0.20% Max.		0.003%		0.002%		0.002%		0.0015%				ND

						O.C. Aniline % 		0.20% Max.		0.04%		0.04%		0.04%		0.035%				ND		0.03%

						Ortho Nitro Anisole, % 		NIL		NIL		NIL		NIL		NIL				ND

						Other Impurities % 		0.20% Max.		0.03%		0.06%		0.04%		NIL				0.30%

						M.Anisidine, %		0.20% Max.		NIL		NIL		NIL		NIL				ND
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DRAFT FOR COMMENTS ONLY 
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or used as an Indian Standard)



भारतीय मानक मसौदा



2,5-डाइक्लोरोएनिलीन — विशिष्टि

(IS 4526 का दूसरा पुनरीक्षण)



Draft Indian Standard



2, 5-DICHLOROANILINE — SPECFICATION

 (Second Revision of IS 4526)



(ICS 71.080.30)

		Dye Intermediates Sectional Committee, 

PCD 26

		Last date for Comments

2024









FOREWORD 



(Formal clauses to be added later)



2,5-Dichloroaniline (C6H5Cl2N) is used as a diazo component in the manufacture of dyestuffs of the azo series. It has the following structural formula:



[image: ]



2,5-DICHLOROANILINE

(Molecular Mass 162)

                                                                                 CAS No. 95-82-9



This standard was first published in 1968 and subsequently revised in 1976. In this (second) revision, determination of assay and impurities content by gas chromatography has been incorporated. Requirement of matter insoluble in methanol have been deleted. An amendment has also been incorporated.  



The containers in which the material is stored or transported may also be labelled with pictograms, signal word, hazard statement, and precautionary statement as mentioned at Annex C, which are derived from GHS guidelines. At the time of publication, the latest edition of GHS
guidelines were referred and are subject to revision and parties to agreement, are encouraged
to investigate the possibility of applying the most recent labels as indicated.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.





1 SCOPE



1.1 This standard prescribes the requirements and the methods of sampling and testing for 2,5-Dichloroaniline.



2 REFERENCES



The following Indian Standards contain provisions which, through reference in this text constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards given below:



		IS No

		Title



		IS 1070 : 2023

		Reagent grade water — Specification (fourth revision) 



		IS 2552 : 1989

		Steel drums (galvanized and ungalvanized) — Specification  (third revision)



		IS 5299 : 2001

		Methods for sampling and tests for dye intermediates (first revision) 







3 REQUIREMENTS



3.1 Description 

        

The material shall be in the form of off white to white, free from lumps and extraneous substances flakes/ Liquid.



3.2 The material shall also comply with the requirements given in Table 1, when tested according to the methods prescribed col (4) and (5) of Table 1. 











TABLE 1 REQUIREMENTS FOR 2,5-DICHLOROANILINE



(Clauses 3.2, 5.3.1 and 6.1)



		Sl No.

		Characteristic

		Requirement



  

		Method of tests, Ref to



		



(1)

		



(2)

		 



(3)

		           Annex

		         IS



		

		

		

		

(4)

		        

        (5)



		i)

		Assay, percent by mass, Min 

	

Or



		98.0

		—

		13.1 of IS 5299 



		ii)

		Assay  by GC, percent area, Min



		99.50

		









              

               A

		











—



		iii)

		Impurities by GC :



i) Aniline, percent area, Max



		



0.05

		

		



		

		ii) 3,4- Dichloroaniline,  percent area, Max



		0.50

		

		



		

		iii)  m-Chloroaniline, percent area, Max



		0.50

		

		



		

		iv) Other impurities, percent area, Max



		0.50

		

		



		iv))

		Moisture Content by Karl Fischer, percent by mass, Max



		0.30

		B

		   IS 2362



		v)

		Crystallization point1), °C

		47.8

		—

		8 of IS 5299



		  

 1) Crystallization point is Optional Requirement. 

        .







4 PACKING AND MARKING 



4.1 Packing 



The material shall be galvanized iron drums (see IS 2552) or tanker / HDPE bags lined with suitable polyethylene film or as agreed to between the purchaser and the supplier.



4.2 Marking 



Each container / bag shall be securely closed and shall bear legibly and indelibly the following information:



    a) Name of the Material; 

    b) Name of the manufacturer and his recognized trade-mark, if any;

    c) Gross, net and tare mass; 

    d) Batch number, month and year of manufacturing; 

    e) Shelf life of the material; and 

    f) Any other statutory requirement.



4.2.2 For supplies of material in bulk, a test certificate containing the details mentioned at 4.2.1 shall be provided for each consignment.



4.2.3 BIS Certification Marking 



The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the rules and regulations framed thereunder, and the products may be marked with the standard mark.



5 SAMPLING



5.1 The method of drawing representative samples of the material shall be as prescribed in 4 of IS 5299.



5.2 Number of Tests



5.2.1 Tests for the determination of Assay, Impurities, Crystallization Point and moisture content shall be conducted on each of the individual samples.



5.3 Criteria for Conformity



5.3.1 The lot shall be declared as conforming to the requirements of all tests mentioned if each of the individual test results satisfies the relevant requirements given in Table 1.



6 TESTS 



6.1 Tests shall be conducted according to the methods prescribed and as indicated in col (4) and (5) of Table 1.



6.2 Quality of Reagents 



Unless specified otherwise, pure chemicals and distilled water (see IS 1070) shall be employed in tests.



NOTE — ‘Pure chemicals' shall mean chemicals that do not contain impurities which affect the results of analysis.







ANNEX A

[Table 1, sl. no.(ii) and (iii)]

DETERMINATION OF ASSAY AND IMPURITIES CONTENT BY GAS CHROMATOGRAPHY



A-1 GENERAL



Determination of assay and content of impurities content Gas Chromatography instrument through area percent calculation.



A-2 APPARATUS

A-2.1 Analytical Balance

A-2.2 Volumetric Flask — 10 ml 

A-2.3 Beaker 

A-2.4 Pipette 

A-2.5 Sonicator 

A-2.6 Micro Syringe 

A-2.7 Water bath

A-2.8 Gas Chromatograph — Any gas chromatograph equipped with a flame ionization detector (FID). 

A-2.8.1 Column –– (14% cyanopropyl-phenyl)-methylpolysiloxane column with length 30 m, inner diameter 0.25 mm and film thickness 1.00 μm or equivalent.



A-2.5.2 Gas Chromatography Parameters:



		Carrier gas

		: Nitrogen



		Injector temperature

		: 275 °C



		Column   oven programme

				Rate (°C/min)

		Temperature (°C)

		Hold time (min)



		--

		100

		2.0



		10

		230

		15









		Pressure

		: 95.8 kPa 



		Hydrogen flow

		: 30 ml/min 



		Air flow 

		: 400 ml/min 



		Column flow

		 : 1.0 ml/min



		Split ratio

		: 1:30



		Detector type

		: FID



		Detector temperature

		: 275 °C



		Injection volume

		: 1.0 µl



		Run time 

		: 30.0 min







NOTE — The above gas chromatographic (GC) conditions are suggestive. However, any GC method having difference in detector, column packing material and type (like packed/capillary, diameter, length, film thickness etc.), calibration technique (internal standard, external standard, area normalization, percent area etc.), carrier gas (He, H2, N2) may be used with applicable GC operating parameters, provided standardization and calibration of the components is established after setting GC parameters for the resolution and accuracy level as specified in this standard.



A-3 REAGENT



A-3.1 Methanol — Solvent



A-4 PROCEDURE



Take 1.0 g of 2,5-Dichloroaniline (sample) and make up to 10 ml with methanol. Dissolve properly and take 1.0 μl sample in micro syringe. Confirm there are no air bubbles in the syringe and inject the sample and allow the run to complete run time. 



NOTE — The weights and volumes given are the recommended amounts for routine quantitative analysis. Alternative amounts may be used, provided that the final concentrations remain the same.



A-5 PEAK TIME



		2,5-DCA content

		14.09 min



		Aniline content

		8.44 min



		o-CA content

		10.75 min



		m-CA content

		12.33 min





		3,4-DCA content

		16.22 min







[image: ]

	FIG. 1 A TYPICAL CHROMATOGRAM



A-6 CALCULATION



A-6.1 Calculate the peak area of individual constituent pertaining to 2,5-Dichloroaniline on the chromatogram of the material. The concentration of the constituent may be obtained on the basis of peak area on chromatogram obtained with standard 2,5-Dichloroaniline.



Assay, percent by area = × 100



A-6.2 Similarly, aniline, 3,4-dichloroaniline, m-chloroaniline and o-chloroaniline content shall be calculated.





ANNEX B

[Table 1, Sl. no.(iv)] 

DETERMINATION OF 2,5-DICHLOROANILINE MOISTURE CONTENT BY KARL FISCHER 



B-1 REAGENTS 

B-1.1 Karl Fischer reagent 

B-1.2 Methanol Dried 

B-2 APPARATUS 

B-2.1 Karl Fischer Moisture Analyzer

B-2.2 Dry Heating Block

B-2.3 Analytical Balance

B-3 PROCEDURE 



Add approximately 40 ml methanol in titration vessel and stir with magnetic stirrer. Now, add Karl Fischer reagent to complete the neutralization of methanol. Now, enter sample details in the instrument and melt the sample, if required. After that, weigh 2.0 g of solid sample (2 ml, if liquid sample) and add in the titration vessel and press START to continue titration. Ensure proper and complete addition of sample in vessel. Once the sample is added, the instrument automatically starts addition of KF reagent in the titration vessel to titrate moisture content present in sample. Instrument will stop adding KF reagent automatically once it reaches the electrometric endpoint. Note down the burette reading.



B-4 CALCULATION

                                                       

Moisture Content, percent w/w =   



Moisture Content, in ppm = 



where



V = volume of karl fischer reagent consumed, in ml:

F =  karl fischer reagent factor, in mg/ml and;

W = weight of sample taken, in g.



ANNEX C

(Foreword)



Pictograms, signal word, hazard statement and precautionary statement



		Pictogram(s)    :	               

		[image: Know Your Hazard Symbols (Pictograms) | Office of ...]             [image: GHS-pictogram-silhouette.svg]                    [image: GHS-pictogram-pollu.svg]





		Signal Word      :                 

		 WARNING        HEALTH HAZARD      ENVIRONMENTAL HAZARD





		Hazard statement(s) : 

		H301+H311+H331 - Toxic if swallowed, in contact with skin or if inhaled.

H373 - May cause damage to organs through prolonged or repeated exposure.

H410 - Very toxic to aquatic life with long lasting effects.





		Precautionary Statements

		P260 - Do not breathe dust.

P264 - Wash hands thoroughly after handling.

P270 - Do not eat, drink or smoke when using this product.

P271 - Use only outdoors or in a well-ventilated area.

P273 - Avoid release to the environment.

P280 - Wear protective gloves, protective clothing.

P301+P310 - IF SWALLOWED: Immediately call a doctor, a POISON CENTER.

P302+P352 - IF ON SKIN: Wash with plenty of soap and water.

P304+P340 - IF INHALED: Remove person to fresh air and keep comfortable for breathing.

P311 - Call doctor, a POISON CENTER.

P321 - Specific treatment

P330 - Rinse mouth.

P361+P364 - Take off immediately all contaminated clothing and wash it before reuse.

P391 - Collect spillage.

P403+P233 - Store in a well-ventilated place. Keep container tightly closed.

P405 - Store locked up.

P501 - Dispose of container, contents to hazardous or special waste collection point, in accordance with local, regional, national and/or international regulation.
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FOREWORD 

[bookmark: __DdeLink__1315_1779045288](Formal clauses to be added later)

1,8-dichloroanthraquinone (C14H6O2Cl2) is a building block intermediate for various colorant and niche products. It has the following structural formula:







1,8-Dichloroanthraquinone

(Molecular Mass 277.0)

(CAS No. - 82-43-9)

The bags in which the material is stored or transported may also be labelled with pictograms, signal word, hazard statement, and precautionary statement as mentioned at Annex D, which are derived from GHS guidelines. At the time of publication, the latest edition of GHS guidelines was referred and are subject to revision and parties to agreement, are encouraged to investigate the possibility of applying the most recent labels as indicated.



For the purpose of deciding whether a ’particular’ requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.



1 SCOPE

This draft standard prescribes the requirements, the methods of sampling and test for 1,8-dichloroanthraquinone.



2 REFERENCES



The following Standards contain provisions, which through reference in this text, constitute provisions of this standard.  At the time of publication, the editions indicated were valid.  All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibilities of applying the most recent editions of the standards indicated below: 



		IS No.

		Title



		IS 1070: 2023              

		Reagent grade water – Specification (third revision)



		IS 2552: 1989        

		Steel drums ( galvanized and un-galvanized) (third revision)



		IS 5299: 2001         

		Methods of sampling and tests for dye intermediates (first revision)



		IS 5591: 2003        

		Chlorobenzene — Specification (first revision)







3 REQUIREMENTS

3.1 Description 

The material shall be in the form of bright yellow powder. 



3.2 The material shall also comply with the requirements given in Table 1, when tested according to the methods prescribed col 4 of Table 1.



Table 1 Requirements for 1,8-dichloroanthraquinone, Technical

(Clause 3.2, 5.3 and 6.1)



		Sl. No.



(1)

		Characteristic





(2)

		Requirement





(3)

		Method of Test, Ref to

ANNEX / IS



(4)





		   i)

		Purity by HPLC, area percent, Min

		96.0

		 A



		  ii)

		1-Chloroanthraquinone, area percent, Max

		2.0

		  A



		iii)

		1,5-Dichloroanthraquinone, area percent, Max 

		0.5

		 A



		 iv)

		Matter insoluble in Chlorobenzene, percent by mass, Max

		0.5

		 B



		 v)

		Moisture content, percent by mass, Max

		1.0

		10.3 of IS 5299



		vi)

		Sulphated ash, percent by mass, Max

		1.0

		Method B of IS 5299









4 PACKING AND MARKING



4.1 PACKING



The material shall be packed in steel drums (see IS 2552) lined with suitable polyethylene film or as agreed to between the purchaser and the supplier. 


4.2 MARKING



4.2.1 Each container shall be securely closed and shall bear legibly and indelibly the following information:



a) Name of the material;

b) Name of the manufacturer and his recognized trade-mark, if any;

c) Month and Year of manufacture

d) Batch number or lot number, in code or otherwise; 

e) Date of packing; and

f) Tare, net and gross weight



4.2.2 BIS Certification Marking



The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.



5.  SAMPLING 



5.1 The method of drawing representative samples of the material shall be as prescribed in 4 of IS 5299.



5.2 Number of Tests



5.2.1 Test for assay and its impurities shall be conducted on each of the individual samples.



5.2.2 Tests for description and remaining characteristics, namely, moisture, ash (sulphated) and matter insoluble in chlorobenzene shall be conducted on the composite sample.  



5.3 Criteria for Conformity



5.3.1 For Individual Samples



The lot shall be declared as conforming to the requirement of purity and its impurities, if each of the individual test results satisfies the relevant requirement given in Table 1.



5.3.2 For Composite Sample



For declaring the conformity of a lot to the requirements of all other characteristics tested on the composite sample (see 5.2.2) the test results for each of the characteristics shall satisfy the relevant requirement given in Table 1.



6 TEST METHODS



6.1 Tests shall be carried out as prescribed in col 4 of Table 1.



6.2 Quality of Reagents



Unless specified otherwise, ‘pure chemicals’ and distilled water (see IS 1070) shall be employed in tests.



NOTE — ‘Pure Chemicals’ shall mean chemicals that do not contain impurities which affect the results of analysis.



ANNEX A

[Table 1, Sl. No.(i), (ii) and (iii)]

DETERMINATION OF PURITY, 1-CHLOROANTHRAQUINONE AND

1,5-DICHLOROANTHRAQUINONE CONTENT BY HPLC



A-1 General 



High-performance liquid chromatography or high-pressure liquid chromatography (HPLC) is a Chromatographic method that is used to separate a mixture of compounds in analytical chemistry and biochemistry so as to identify, quantify or purify the individual components of the mixture.1,8-dichloroanthraquinone and impurities like 1-chloroanthraquinone and 1,5-dichloroanthraquinone are determined using High Performance Liquid Chromatography (HPLC) method.



A-2 APPARATUS



A-2.1 HPLC — Quaternary gradient liquid chromatography system with UV-visible detector capable of being operated under conditions suitable for resolving the individual constituents into distinct peak may be used.



A-2.1.1 Column — C18 column of 100 Å with length 250 mm, internal diameter 4.6 mm and particle size 5 μm or equivalent.



A-2.2 Volumetric Flask — class A grade



A-3 REAGENTS



A-3.1 1-Chloroanthraquinone — known purity.



A-3.2 1,5-Dichloroanthraquinone — known purity.



A-3.3 1,8-Dichloroanthraquinone — known purity.



A-3.4 Acetonitrile — HPLC grade.



A-3.5 Tetrahydrofuran (THF) — HPLC grade.



A-3.6 Water — HPLC grade.



A-4 STANDARD SOLUTION PREPARATION



A-4.1 1-Chloroanthraquinone 



Weigh accurately 20 mg of 1-Chloroanthraquinone into 50 ml volumetric flask. Add 2 ml tetrahydrofuran (THF) to it and dissolve. Make the volume up to the mark with acetonitrile.



A-4.2 1,5-Dichloroanthraquinone



Weigh accurately 20 mg of 1,5-Dichloroanthraquinone into 50 ml volumetric flask. Add 2 ml tetrahydrofuran (THF) to it and dissolve. Make the volume up to the mark with acetonitrile.



A-5 SAMPLE SOLUTION PREPARATION 



Weigh accurately 20 mg sample into 50 ml volumetric flask. Add 2 ml tetrahydrofuran (THF) to it and dissolve. Make the volume up to the mark with acetonitrile.



A-6 FLOW RATE — 1.4 ml/min.



A-7 MOBILE PHASE — Acetonitrile: Water, 55: 45 (v/v) 



A-8 COLUMN OVEN TEMPERATURE — Room temperature



A-9 INJECTION VOLUME — 20μl



A-10 RUN TIME — 30min



A-11 WAVELENGTH — 254 nm



A-12 PEAK TIME



1,8-Dichloroanthraquinone: 15.6 min

1-Chloroanthraquinone:       14 min

       1,5-Dichloroanthraquinone: 17.2 min



[image: ]

FIG 1 TYPICAL CHROMATOGRAPH



A-13 CALCULATION 



A-13.1Calculate the peak area of individual constituent pertaining to 1,8-dichloroanthraquinone on the chromatogram of the material. The concentration of the constituent may be obtained on the basis of peak area on chromatogram obtained with known amount of pure 1,8-dichloroanthraquinone.

 



1,8-dichloroanthraquinone, percent by area  = 

            

A-13.2 Similarly, contents of 1-chloroanthraquinone and 1,5-dichloroanthraquinone shall be calculated. 





ANNEX B

        [Table 1, Sl. No.(iv)]

DETERMINATION OF MATTER INSOLUBLES IN CHLOROBENZENE



B-1 APPARATUS



B-1.1 Quick Fit Conical Flask — 500 ml



B-1.2 Sintered Glass Crucible — G4



B-1.3 Reflux Condenser



B-2 REAGENT



B-2.1 Chlorobenzene — reagent grade (see IS 5591)



B-3 PROCEDURE



B-3.1 Weigh accurately about 1.0 g of the sample in a 500 ml quick fit conical flask and add about 150 ml of chlorobenzene into it. Reflux for about 30 minutes using a water condenser. Filter on a tarred sintered glass crucible. Wash the conical flask, two to three times with hot chlorobenzene. Dry the sintered glass crucible in an oven at 100 °C to 110 °C for four hours. Cool the crucible to room temperature in a desiccator and weigh. The increase in the mass of the crucible is the mass of insoluble.



B-4 CALCULATIONS



Matter insoluble in chlorobenzene, percent by mass 	=  × 100	



where

M1 = mass in g of insoluble in chlorobenzene, in g; and

M2 = mass in g of material taken in g.
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Draft Indian Standard



SPECIFICATION FOR 4,4'-DIAMINO BENZANILIDE



FOREWORD



4,4'-Diamino Benzanilide (C13H13N3O), is an important dye intermediate used in the manufacture azo dyes. It has the following structural formula:



[image: ]





	







4,4'-Diamino Benzanilide

(Molecular Mass 227.27)

CAS Number – 785-30-8

EC Number – 212-321-5



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS: 2-1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.



1    SCOPE



1.1 This standard prescribes the requirements and methods of sampling and test for 4,4'-Diamino Benzanilide.



2 REFERENCES



The following Indian Standards contain provisions which through reference in the text constitute provisions of this standard, at the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreement, based on the standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:





		IS No.

		Title



		1070 : 1992

		Reagent grade water (third revision)



		14887 : 2014

		Textiles – High Density Polyethylene (HDPE) / Polypropylene (PP) Woven Sacks for Packing 50 kg/ 25 kg



		5299 : 2001

		Methods of sampling and tests for dye intermediates( first revision)







3 REQUIREMENTS



3.1 Description – The material shall be in the form of Off white to pale yellow or Beige powder and shall be free from visible impurities.



3.2 The material shall also comply with the requirements given in Table 1.



Table 1 Requirement for 4,4'-Diamino Benzanilide



		Sl No.

		Characteristic

		Requirement

		Method of Test,

Ref to Cl No. in



		(1)

		(2)

		(3)

		Annex

(4)

		IS

(5)



		i)



		Purity

a) by nitrite value, percent  by mass (on dry basis), Min

and/or

b) by HPLC, percent  area (on dry basis), Min

		98.0

		A

		-



		

		

		99.0

		B

		-



		ii)

		[bookmark: _GoBack]Matter Insoluble in dilute hydrochloric acid solution, percent by mass, Max

		0.50

		-

		11.1 of IS 5299: 2001



		iii)

		Sulphated Ash, percent by mass, Max

		1.50

		-

		12.1 of  

IS 5299: 2001



		iv)

		Melting point, °C 

		202 to 204

		-

		9 of  

IS 5299: 2001







4 PACKING AND MARKING



4.1 Packing – The material shall be packed in HDPE/PP Woven Sacks (see IS 14887). Each container shall be securely closed.



4.2 Marking – Each bag shall bear legibly and indelibly the following information:

(a) Name of the Material;

(b) Name of the manufacturer and his recognized trade-mark, if any;

(c) Gross, net and tare mass;

(d) Batch number, month and year of manufacturing;

(e) GHS label (pictogram, signal word,  hazard statement and precautionary statement);

(f) Shelf life of the material.



4.2.1 The bag may also be marked with the Standard Mark.



The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder. The details of conditions under which the license for the use of Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.



5 SAMPLING



5.1 Representative samples of the material shall be drawn as prescribed in IS 5299 : 2001 (Clause-4.2.2, Table-1).



5.2 Number of Tests



5.2.1 Test for purity by nitrite value shall be conducted on each of the individual samples.



5.2.2 Tests for determination of all other characteristics given under Table 1 shall be conducted on the composite sample.



5.3 Criteria for Conformity



5.3.1 For Individual Samples – The lot shall be declared as conforming to the requirement of nitrite value if each of the individual test results satisfies the relevant requirements given in Table 1.



5.3.2 For Composite Samples – For declaring the conformity of a lot to the requirements of all other characteristics tested on the composite sample, the test results for each of characteristics shall satisfy the relevant requirements in Table 1.  



6 TEST METHODS



6.1 Test shall be carried out according to the methods prescribed in Col 4 and 5 of Table 1.



6.2 Quality of Reagents – Unless specified otherwise, pure chemicals and distilled water (see IS:1070) shall be employed in tests.



NOTE – ‘Pure Chemicals’ shall mean chemicals that do not contain impurities which affect the results of analysis.





ANNEX A

[Table 1, and Sl i (a)]

METHODS OF TEST FOR 4,4'-Diamino Benzanilide



A-1 Sample 



        Dry the material at 105±5ºC to constant mass. Grind and mix well. Transfer the material to a wide-mouthed bottle and stopper it. Do not expose the sample to an atmosphere containing acidic or alkaline fumes. Use this prepared sample for tests.



A-2 ASSAY



A-2.1 Reagents



A-2.1.1 Concentrated Hydrochloric Acid

A-2.1.2 Potassium Bromide

A-2.1.3 Standard Sodium Nitrite Solution – 0.1N

A-2.1.4 Potassium Starch Iodide Indicator Paper

A-2.1.5 Ice



A-2.2 Procedure ─ Weight 10-14 gm dry powder n 250 ml glass beaker. Add distilled water approx. 150 cc and stir with glass rod to make a smooth slurry. Add 20 % soda ash solution (approx. 7-10 cc) to dissolve the powder to make clear solution. Transfer the solution to 500 ml volumetric flask along with little distilled water wash. Make volume exactly 500 ml by adding distilled water. Stir the contents well with magnetic stirrer. Take 50 cc of the solution by using pipette in to 1000 ml beaker. Add 200-250 ml distilled water. Add ice cubes to make the temperature around 10ºC. Weigh and add 1 gm Potassium bromide into the cold solution. Add Hydrochloric acid to make the pH acidic (pH around 2-2.5 on pH paper) approx. 25 ml is required. Take 0.1 N sodium nitrite in the burette. Titrate this solution against 0.1 N sodium nitrite solution with constant stirring by using magnetic stirrer. Check the endpoint to put the spot-on starch iodide paper, the end- point shows faint blue ring on starch iodide paper. Check the sodium nitrite solution consumed by burette reading.



A-2.3 Calculation 



Assay (by nitrite value), percent by mass (on dry basis) = 





Where,



V = volume in ml of standard sodium nitrite solution used in the titration

N = normality of sodium nitrite solution, and

M = mass in g of the material taken for the test.



*equivalent weight is used for calculation



ANNEX B

[Table 1, and Sl i (b)]

Purity of 4,4'-Diamino Benzanilide by High Performance Liquid Chromatography



B-0 Outline of Method:



High-performance liquid chromatography or high-pressure liquid chromatography (HPLC) is a chromatographic method that is used to separate a mixture of compounds in analytical chemistry and biochemistry so as to identify, quantify or purify the individual components of the mixture.



B-1 Objective



To determine Purity of 4,4'-Diamino Benzanilide by high performance liquid chromatography

B-2 Apparatus



1)	Analytical balance capable of weighing 

2)	 Isocratic Liquid chromatography system with UV detector capable of being operated 	under conditions suitable for resolving the individual constituents into distinct peak 	may be used.



B-3 Column



C18, 250 x 4.6mm, 5µm or equivalent



B-4 Reagent



1. Tetrabutyl ammonium hydrogen sulphate – HPLC grade

2. Dipotassium hydrogen phosphate – HPLC grade

3. Acetonitrile – HPLC grade

4. Water – HPLC grade

5. 4,4'-Diamino Benzanilide (pure substance of known purity)

B-5 Sample Preparation:	



Weigh accurately 0.010gm 4,4'-Diamino Benzanilide in 100ml volumetric flask dissolve it in Water and make up to 100 ml with water.



B-6 Buffer Preparation:



Take 12 gm Tetrabutylammonium hydrogen sulphate (TBAHS) and 29 gm Dipotassium hydrogen phosphate (K2HPO4) in 190 ml Water and dissolve (stock solution). 



B-7 Flow Rate:			1ml/min



B-8 Mobile Phase:			100ml water + 4ml Buffer + 50ml Acetonitrile  



B-9 Column Oven Temperature:	26ºC



B-10 Injection Volume:		20 µl



B-11 Run Time:			10 min max.



B-12 Wavelength:			254 nm



B-13 Peak Time:			4,4'-Diamino Benzanilide – 3.5 min.







[image: ]

(Chromatogram)





B-14 Calculation:



Calculate the peak area of individual constituent pertaining to 4,4'-Diamino Benzanilide from the chromatogram of the material. The concentration of the constituent may be obtained on the basis peak area on chromatogram obtained with known amount of pure 4,4'-Diamino Benzanilide.



% of 4,4'-Diamino Benzanilide = 



Where,



	A	→	Area of 4,4'-Diamino Benzanilide peak in Sample	
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Z-score-DABA.xlsx
Sheet1

		IS XXXX		4,4'-DIAMINO BENZANILIDE Specification and test results

										Results obtained																		Z-SCORE

				Sr. No.		Characteristic		Requirement		JAY		AARTI		ARCHROMA		COLOURTEX		NIMKARTEK		ATUL		HEUBACH		average		Std deviation		JAY		AARTI		ARCHROMA		COLOURTEX		NIMKARTEK		ATUL		HEUBACH

				1 (a)		Purity (by nitrite value), percent  by mass (on dry basis), Min		98.00%		99.40%		-		-		-		99.97%		-		99.50%		-		-		-		-		-		-		-		-		-

				1 (b)		Purity (by HPLC), percent  area (on dry basis), Min		99.00%		99.44%		99.42%		98.19%		99.41%		99.23%		98.92%		99.44%		99.15%		0.0046360903		0.63		0.58		-2.07		0.56		0.17		-0.50		0.625527073

				2		Matter Insoluble in dilute hydrochloric acid solution, percent by mass, Max		0.50%		0.22%		-		-		-		0.03%		-		0.08%		-		-		-		-		-		-		-		-		-

				3		Sulphated Ash, percent by mass, Max		1.50%		1.00%		-		-		-		0.90%		-		0.13%		-		-		-		-		-		-		-		-		-

				4		Melting point, °C 		202 - 204		202 - 204		202-203		-		-		204		-		203.6		-		-		-		-		-		-		-		-		-
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		0

		FOREWORD

4,4-DIAMINOBENZENESULPHANILIDE (DASA) is used as macromolecule black hair dye. It is described as 4,4'-Diaminodiiphenylsulfonamide. It is represented by the following structural formula:
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4,4-DIAMINOBENZENESULPHANILIDE 

CAS No. 16803-97-7

(Molecular Mass 263.32)





		



		This standard stipulates the requirements and methods of test for DASA. In the present document the requirement for DASA content & methods of tests of DASA is stated.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS: 2-1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.





		

















		





















		

		



		1

		SCOPE

This standard prescribes the requirements and the methods of sampling and test for                     4, 4-Diaminobenzenesulphanilide (DASA).



		2

		   NORMATIVE REFERENCES

 The following Indian Standards contain provisions which through reference in the text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreement, based on the standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below

		IS No.

		Title



		IS 1260 ( Part 1 ) : 1973

		Pictorial marking for handling and labelling of dangerous goods: Part 1 Dangerous goods



		IS 5299: 2001

		Methods of sampling and tests for dye intermediates( first revision)







 



		3

		 REQUIREMENTS

Description ─ Material shall be in the form of White to Grey-Light Brown Powder.

Material shall also comply with the requirements given in Table 1.



Table I Requirements for 4,4-DIAMINOBENZENESULPHANILIDE (DASA)

		 Sl No.

		Characteristic

		Requirement



		Method of Test, Ref to 



		

		

		

		ANNEX

		CI No. in               IS 5299:2001



		(1)

		(2)

		(3)

		(4)

		(5)



		i)

		Purity (by nitrite value), %  by mass, Min

		70

		A-2

		-



		ii)

		Purity by HPLC (area %)        Min

		99

		B

		-



		iii)

		ASC content by HPLC (w/w %) Max                       

		0.50

		C

		-



		iv)

		PPD content by HPLC (w/w %) Max   

		0.50

		

		



		v)

		Insoluble in HCl Max

		0.30

		-

		11.2





 



		4

		 PACKING AND MARKING



		4.1

		Packing  

Material shall be packed in HDPE / PP Woven Sacks (see IS 14887). Each container shall be securely closed.



		4.2

		Marking



		4.2.1

		Each bag shall bear legibly and indelibly the following information:

a) Name of the material;

b) Name of the manufacturer and his recognized trade-mark, if any;

c) Batch number; and

d) Tare, net and gross mass.

The bag may also be marked with the Standard Mark.

The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards Act, 2016 and the Rules and Regulations made thereunder. The details of conditions under which the license for the use of Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.



		4.2.2 

		All bags in which the material is stored or transported shall also be prominently and clearly marked Hazard Symbol as per GHS guideline.

Pictogram   

                                [image: C:\Users\Admin\Documents\NON-HAZ.png]

Hazard Statement – Not Classified

Precautionary Statement

P260		Do not breathe dust

P262		Do not get in eyes, on skin, or on clothing

P351		Rinse cautiously with water for several minutes

P353		Rinse skin with water/shower

P361		Remove/Take off immediately all contaminated clothing

P281		Use personal protective equipment as required.

P313		Get medical advice/attention





		 

		 SAMPLING



		5.1

		Representative samples of the material shall be drawn as prescribed in 3 of IS: 5299-2001*.



		5.2

		 Number of Tests



		5.2.1

		Test for Assay by nitrite value shall be conducted on each of the individual samples.





		5.2.2

		Tests for the determination of remaining characteristics, namely, Purity by HPLC ASC & PPD content by HPLC and matter insoluble in HCl solution shall be conducted on the composite sample.



		5.3

		Criteria for Conformity



		5.3.1

		For Individual Samples ─The lot shall be declared as conforming to the requirement of nitrite value if each of the individual test results satisfies the relevant requirements given in Table 1.





		5.3.2

		For Composite Sample ─For declaring the conformity of the lot to the requirements of all other characteristics tested on the composite sample (see 4.2.2), the test results for each of the characteristics shall satisfy the relevant requirements given in Table 1.



		6

		 TEST METHODS

Test shall be carried out according to the methods prescribed in Annex A. Reference to relevant clauses of Annex A is given in col 4 of Table 1.



		

		ANNEX A

(Table 1 and SI i, ii and iii)

                 ASSAY of  4,4-DIAMINOBENZENESULPHANILIDE (DASA) by Nitrite Value





		A.1 

		APPRATUS



		A.1.1

		Mechanical Stirrer





		A.1.2

		Burette



		A.1.3

		Beaker



		A.1.4

		Thermometer



		A.2

		REAGENTS



		A.2.1

		Concentrated Hydrochloric Acid (30%)



		A.2.2

		Potassium Bromide



		A,2.3

		Standard Sodium Nitrite Solution ─0.1 N.



		A.2.4

		Starch Iodide Indicator Papers



		A.2.5

		Ice



		A.3

		PROCEDURE

Weight 5 to 8 gm Sample in 250 ml glass beaker. Add distilled water approx. 150 ml and stir with glass rod to make a smooth slurry. Add Conc. Hydrochloric Acid (30%) to dissolve the powder to make clear solution. Transfer the solution to 500 ml volumetric flask along with little distilled water wash. Make volume exactly 500 ml by adding distilled water. Stir the contents well with magnetic stirrer. Take 50 ml of the solution by using pipette in to 1000 ml beaker. Add 200-250 ml distilled water. Add ice cubes to make the temperature around 100C-150C. Weigh and add 1 gm Potassium bromide into the cold solution. Add Hydrochloric acid to make the pH acidic (pH around 2-2.5 on pH paper) approx. 25 ml is required. Take 0.1 N sodium nitrite in the burette. Titrate this solution against 0.1 N sodium nitrite  solution with constant stirring by using magnetic stirrer. Check the endpoint to put the spot-on starch iodide paper, the end- point shows faint blue spot on starch iodide paper. Check the sodium nitrite solution consumed by burette reading.





		A.4

		CALCULATION



		

		                                                                                    V x N x 263 x 500

     Assay (by nitrite value), %  by mass           =     -------------------------          x 100	

					                        M x 10 x 50 x 2    



		

		





Where,



V = volume in ml of standard sodium nitrite solution used in the titration, N= normality of sodium nitrite solution, and

M = a mass in g of the material taken for the test.





		

		



		

		ANNEX B

[Table 1 ,Clause 5.1 & SI (ii)}

Purity by HPLC



		B.0

		Outline of Method

High-performance liquid chromatography or high-pressure liquid chromatography (HPLC) is a chromatographic method that is used to separate a mixture of compounds in analytical chemistry and biochemistry so as to identify, quantify or purify the individual components of the mixture



		B.1

		Objective

To determine Purity of 4,4-DIAMINOBENZENESULPHANILIDE (DASA) by high performance liquid Chromatography



		B.2

		Apparatus

Binary Gradient Liquid chromatography system with UV detector capable of being operated under conditions suitable for resolving the individual constituents into distinct peak may be used.



		B.3

		Column  

LICHROSPHERE® 100 RP 18e (5µm)  [ 250 x4mm ] or equivalent



		B.4

		Reagents

1. Acetonitrile –HPLC grade

2. Water – HPLC grade

3. Tetra n-Butyl Ammonium Bromide – HPLC grade

4. Sodium Di-Hydrogen Ortho Phosphate – HPLC grade

5. 4,4-Diaminobenzensulphanilide (DASA) – Reference



		B.5

		Sample Preparation:

Weigh accurately 0.0500gm Sample in 100ml volumetric flask dissolve it in Water: Acetonitrile (2:8) & make up to the mark with Water: Acetonitrile (2:8).



		B.6

		Buffer Preparation

Take 5.0000 gm Tetra n-Butyl Ammonium Bromide and 1.6666 gm Sodium Di-Hydrogen Ortho Phosphate in 1 liter volumetric flask. Add 200ml HPLC grade water & complete dissolve it. Make total volume with HPLC grade water. Sonicate and filter though the 0.20 m Membrane



		B.7

		Flow Rate :    1.0 ml/min      



		B.8

		Mobile Phase

		Time

		Acetonitrile

		Buffer



		0.01

		25

		75





 



		B.9

		Column Oven Temperature

		Ambient



		B.10

		Injection Volume

		5µl



		B.11

		Run Time

		20 minute



		B,12

		Wave length

		236nm



		B.13

		Peak Time

		4 Aminophenylenediamine (PPD)

		1.69 minute



		

		

		Acetylsulfonyl chloride    (ASC)            

		5.08 minute



		

		

		4,4-Diaminobenzenesuphanilide (DASA)                

		6.09 minute



		

		

[image: ]



		B.14

		CALCULATION

Calculate the peak area of individual constituent pertaining to 4,4-Diaminobezenesulphanilide (DASA)the chromatogram of the material. The concentration of the constituent may be obtained on the basis of peak area on chromatogram obtained with known amount of pure 4,4-Diaminobezenesulphanilide (DASA).



		

		



		

		                                                                                      A

% of Diaminobezenesulphanilide (DASA)    =    -------------------------          x 100	

					                 Total Area



		

		Where,

		A =  area of Diaminobezenesulphanilide (DASA)peak in sample 		



		

		



		

		ANNEX C

[Table 1 ,Clause 5.1 & SI (iii)}

4 Aminophenylenediamine (PPD)  & Acetylsulfonyl chloride (ASC) content by HPLC





		C.0

		Outline of Method

High-performance liquid chromatography or high-pressure liquid chromatography (HPLC) is a chromatographic method that is used to separate a mixture of compounds in analytical chemistry and biochemistry so as to identify, quantify or purify the individual components of the mixture



		C.1

		Objective

To determine PPD & ASC content in 4,4-Diaminobezenesulphanilide (DASA) by high performance liquid Chromatography



		C.2

		Apparatus

Binary Gradient Liquid chromatography system with UV detector capable of being operated under conditions suitable for resolving the individual constituents into distinct peak may be used.



		C.3

		Column  

LICHROSPHERE® 100 RP 18e (5µm)  [ 250 x4mm ] or equivalent



		C.4

		Reagents

1. Acetonitrile –HPLC grade

2. Water – HPLC grade

3. Tetra n-Butyl Ammonium Bromide – HPLC grade

4. Sodium Di-Hydrogen Ortho Phosphate – HPLC grade

5. 4 Aminophenylenediamine (PPD)  - Known Purity  Standard

6. Acetylsulfonyl chloride (ASC)   - Known Purity  Standard



		C.5

		Standard Preparation

Weigh accurately 0.0010gm PPD in 100ml volumetric flask dissolve it in   Water:Acetonitrile (2:8)& make up to the mark with Water:Acetonitrile (2:8).

Weigh accurately 0.0010gm ASC in 100ml volumetric flask dissolve it in   Water:Acetonitrile (2:8)& make up to the mark with Water:Acetonitrile (2:8).

Take 1ml from above solution and make 10ml with same solvent. 

If require dilute the standard solution



		C.6

		Sample Preparation:

Weigh accurately 0.0500gm Sample in 100ml volumetric flask dissolve it in   Water: Acetonitrile (2:8 ) & make up to the mark with Water: Acetonitrile (2:8).



		C.7

		Buffer Preparation

Take 5.0000 gm Tetra n-Butyl Ammonium Bromide and 1.6666 gm Sodium Di-Hydrogen Ortho Phosphate in 1 liter volumetric flask. Add 200ml HPLC grade water & complete dissolve it. Make total volume with HPLC grade water. Sonicate and filter though the 0.20 m Membrane.



		C.8

		Flow Rate :    1.0 ml/min      



		C.9

		Mobile Phase

		Time

		Acetonitrile

		Buffer



		0.01

		25

		75





 



		C.10

		Column Oven Temperature

		Ambient



		C.11

		Injection Volume

		STD: 5µl,

SPL: 5µl



		C.12

		Run Time

		20 minute



		C.13

		Wave length

		236nm



		C.14

		Peak Time

		4 Aminophenylenediamine (PPD)

		1.69 minute



		

		

		Acetylsulfonyl chloride    (ASC)            

		5.08 minute



		

		

		4,4-Diaminobenzenesuphanilide (DASA)                

		6.09 minute
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		CALCULATION 



Calculate the peak area of individual constituent pertaining PPD /ASC the chromatogram of the material. The concentration of the constituent may be obtained on the basis of peak area on chromatogram obtained with known amount of pure PPD /ASC.





		

		 

                                              A2 x V1 x W1 x B2

% of  PPD /ASC         =        -------------------------          x  100	

			       A1 x V2 x W2 x B1 





		

		Where,

		A1		Area of Standard  PPD/ASC

		V1		Injection Volume of Standard   PPD/ASC

	              W1		Weight of Standard   PPD/ASC 

		B1		Total Volume of Standard  PPD/ASC

		A2		Area of   PPD/ASC peak in Sample

		V2		Injection Volume of Sample

		W2		Weight of Sample

	               B2		Total Volume of Sample		
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Comment ON IS 17450 1,3 Phenylenediamine.pdf


Sl. No. Testing item Commentator/Organization/Abbreviat
ion


Type of Comments
(General/Editorial/ 
Technical)


Justification Proposed change


 17450 : 2020  1,3 Phenylenediamine Zhejiang Amino-chem Co., Ltd. Technical


According to IS 17450, we used acetone as solvent and carried out GC test. 
However, the test results do not meet the IS 17450 standard. The purity test 
value is only 98.36%, and multiple impurity peaks appear. We suspected that 
the solvent (acetone) would react with the sample (1,3,Phenylenediamine). 
The interaction of solvent and sample will lead to the appearance of m-
phenene diamine, which will lead to the appearance of impurity peak.


Also, In the IS 17450, we found some contradictions
A-2 Reagent:  Acetonitrle is used as solution.
A-6 Sample preparation: Acetone is used as solution.


Because of the above two situations, we used acetonitrile as the solvent to 
perform the GC test again. And the purity of the sample can reach 99.9%. 


Change the sentence in part 
'A-6 SAMPLE 
PREPARATION' of  the 
standard IS 17450:2020 to '
Weight accurately 1 gm of 
sample in 100 ml 
volumetric,and make up the 
volume up to the mark with 
Acetonitrle.'


IS No.: 17450 : 2020


Title: 1,3 Phenylenediamine —Specification


LAST DATE OF COMMENTS:    20230705


NAME OF THE COMMENTATOR/ORGANIZATION:  Zhejiang Amino-chem Co., Ltd.


#General Business







1  17450 : 2020  1,3 Phenylenediamine


The overall method 
used is consistent with 
IS 17450:2020, only 
the solvent used for 
the sample is different.


 A-6 SAMPLE 
PREPARATION
Weight accurately 1 gm of 
sample in 100 ml 
volumetric,and make up the 
volume up to the mark with 
Acetonitrle.'


The solvents used to dissolve the 
sample are different.
The existing standard use  acetone as 
the solvent.  The proposed method use  
 Acetonitrle as the solvent.


Alternate Method Justification


According to IS 17450, we used acetone as solvent and carried out 
GC test. However, the test results do not meet the IS 17450 
standard. The purity test value is only 98.36%, and multiple 
impurity peaks appear. We suspected that the solvent (acetone) 
would react with the sample (1,3,Phenylenediamine). The 
interaction of solvent and sample will lead to the appearance of m-
phenene diamine, which will lead to the appearance of impurity 
peak.


Also, In the IS 17450, we found some contradictions
A-2 Reagent:  Acetonitrle is used as solution.
A-6 Sample preparation: Acetone is used as solution.


Because of the above two situations, we used acetonitrile as the 
solvent to perform the GC test again. And the purity of the sample 
can reach 99.9%. 


Sl. No. IS No and Title Testing item Method of Test Justification for the inclusion of alternate method/ Standard(s)
Proposed alternate method/ 
Standard(s) for the existing 
requirement


Difference in the existing referred 
method and proposed alternate 
method/standard), in details


#General Business





		Comments

		Alternate Method
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comment on IS 17450.pdf


Fwd: Proposal for incorporation of Acetonitrile as a solvent for GC test in IS 17450 : 
2020


============ Forwarded message ============
From: Petroleum Coal Related Department <pcd@bis.gov.in>
To: "PcdTCTwentySix Petrochemical"<pcd26@bis.gov.in>
Date: Fri, 07 Jul 2023 09:55:09 +0530
Subject: Fwd: Proposal for incorporation of Acetonitrile as a solvent for GC test in IS 17450 : 2020
============ Forwarded message ============


From: info@alephindia.in
To: "PCD Nine Petrochemical" <pcd9@bis.gov.in>
Cc: "Petroleum Coal Related Department" <pcd@bis.gov.in>
Sent: Friday, July 7, 2023 6:28:56 AM
Subject: Proposal for incorporation of Acetonitrile as a solvent for GC test in IS 17450 : 2020


Respected Sir/ Ma’am,


Greetings..!!


This is with reference to the above said subject.


We M/s Aleph Accreditation & Testing Centre Pvt. Ltd. are representing our client M/s Zhejiang Amino-chem Co.,
Ltd. and would like to offer our comments on the above mentioned standard.


According to IS 17450, we used acetone as a solvent and carried out a GC test. However, the test results do not
meet the IS 17450 standard. The purity test value is only 98.36%, and multiple impurity peaks appear. We
suspected that the solvent (acetone) would react with the sample (1,3,Phenylenediamine). The interaction of
solvent and sample will lead to the appearance of m-phenylenediamine, which will lead to the appearance of
impurity peak.


Also, In the IS 17450, we found some contradictions
A-2 Reagent:  Acetonitrile is used as a solution.


A-6 Sample preparation: Acetone is used as a solution.


Because of the above two situations, we used acetonitrile as the solvent to perform the GC test again. And the
purity of the sample reached 99.9%. Enclosed please find the supporting documents for the same.


We kindly request BIS to review our comments and take our proposal into consideration. 
We hope to receive positive feedback. 
Thanking you,


Gurdeep Cheema
Mobile: 8827230531


Aleph Accreditation & Testing Centre Pvt. Ltd
New Delhi


Thu, 29 Aug 2024 10:39:21 AM +0530


To "Anmol Agarwal"<anmol1911@bis.gov.in>


PP
PcdTCTwentySix Petrochemical <pcd26@bis.gov.in>


8/29/24, 2:52 PM Fwd: Proposal for incorporation of Acetonitrile as a solvent for GC test in IS 17450 : 2020


about:blank 1/2
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     Pdf     Excel


BUREAU OF INDIAN STANDARDS


PCD26 : Dye Intermediates


Petroleum, Coal and Related Products Department


Programme of Work


SI.
No. IS No. Title


Reaffirmation
Details


No. of
Amendments


Degree of
Equivalence


1. IS 10457 :
2023


N-Methyl-J-Acid - Specification (First revision) - Indigenous


2. IS 10458 :
2023


Di-J-Acid - Specification (First Revision) - Indigenous


3. IS 10468 :
1983
Reviewed In :
2024


Specification for 1, 3 - Phenylenediamine - 4 - Sulphonic acid January, 2024 - Indigenous


4. IS 10475 :
1983
Reviewed In :
2024


Specification for J - Acid urea January, 2024 - Indigenous


5. IS 11126 :
1984
Reviewed In :
2021


Specification for 3 - Toluidine April, 2021 1 Indigenous


6. IS 11176 :
1985
Reviewed In :
2021


Specification for 3,3 -dichlorobenzidine Salts April, 2021 - Indigenous


Scope : To formulate Indian Standards for terminology, method of sampling and test and specifications for Dye intermediates.


Liaison :


Published Standards


8/28/24, 2:53 PM Programme of work


https://www.services.bis.gov.in/php/BIS_2.0/bisconnect/pow_details 1/18
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7. IS 11177 :
1985
Reviewed In :
2021


Specification for 4 - Nitro - 2 - Toluidine April, 2021 - Indigenous


8. IS 11181 :
1985
Reviewed In :
2021


Specification for sulphotobias acid April, 2021 - Indigenous


9. IS 11540 :
1986
Reviewed In :
2021


Specification for Michler's Ketone April, 2021 - Indigenous


10. IS 11557 :
1986
Reviewed In :
2021


Specification for 2 - Naphthylamine - 3 : 6 : 8 - Trisulphonic acid,
technical


April, 2021 - Indigenous


11. IS 12019 :
1987
Reviewed In :
2019


Specification for 2'-Chloro-(4'-Sulphophenyl)-3-Methyl-5-
Pyrazolone


January, 2019 - Indigenous


12. IS 12618 :
2023


6-Chloro-2- Aminophenol-4-Sulphonic Acid Technical -
Specification (First Revision)


- Indigenous


13. IS 12628 :
2023


2 - Amino - 4 - Nitrophenol, technical - Specification First
Revision


- Indigenous


14. IS 12706 :
1989
Reviewed In :
2021


Dye intermediates - Naphthol AS - E - Specification April, 2021 - Indigenous


15. IS 12707 :
1989
Reviewed In :
2021


Dye intermediates Naphthol AS - D - Specification April, 2021 - Indigenous


16. IS 13590 :
1992
Reviewed In :
2019


acetoacet - 2 - anisidide - Specification January, 2019 - Indigenous


17. IS 13841 :
1993
Reviewed In :
2024


5 - Sulfoanthranilic acid, technical - Specification January, 2024 - Indigenous


18. IS 13842 :
2023


m-Ureidoaniline, technical - Specification (First Revision) - Indigenous


19. IS 13843 :
1993
Reviewed In :
2019


Acetoacet - 3 - Xylidide - Specification January, 2019 - Indigenous
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20. IS 15079 :
2001
Reviewed In :
2021


2:4 - Dinitroroaniline, technical - Specification April, 2021 - Indigenous


21. IS 15080 :
2022


6-Bromo-2,4-dinitroaniline, Technical - Specification (First
Revision)


- Indigenous


22. IS 15081 :
2022


N N-Bishydroxyethyl-meta-chloroaniline, Technical -
Specification (First Revision)


- Indigenous


23. IS 15082 :
2022


N, N-bishydroxyethyl meta toluidine, Technical - Specification
(First Revision)


- Indigenous


24. IS 15131 :
2020


2,6 Dibromo-4-Nitroaniline — Specification ( First Revision ) - - Indigenous


25. IS 15132 :
2002
Reviewed In :
2021


Ortho - Chloro para - Nitro aniline - Specification April, 2021 - Indigenous


26. IS 15133 :
2002
Reviewed In :
2021


2,6 - Dichloro - 4 - Nitroaniline - Specification April, 2021 - Indigenous


27. IS 15134 :
2023


2-Nitro-4-Methoxy Aniline Technical - Indigenous


28. IS 17450 :
2020


1,3 Phenylenediamine - Specification 1 Indigenous


29. IS 18340 :
2023


Vinyl Sulphone - Specification - Identical
under single
numbering


30. IS 18342 :
2023


Para Cresidine Base Vinyl Sulphone - Specification - Indigenous


31. IS 18343 :
2023


Ortho Anisidine Base Vinyl Sulphone - Specification - Indigenous


32. IS 2630 : 2021
Reviewed In :
2022


Nitrobenzene - Specification (Third Revision) February,
2022


1 Indigenous


33. IS 2740 : 2022 Specification For Sulphanilic Acid, Technical (Third Revision) - Indigenous


34. IS 2741 : 2022 Napthol - specification (fourth Revision) - Indigenous


35. IS 2744 : 2022 1-Naphthylamine (Second Revision) - Indigenous


36. IS 2833 : 2019 Aniline, technical - Specification (Second Revision) - 2 Indigenous
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37. IS 3229 : 2020 Naphthionic Acid ( Sodium Salt ) - Specification ( Third Revision ) - - Indigenous


38. IS 3242 : 1989
Reviewed In :
2021


Oxynaphthoic acid (Bon Acid) - Specification (First Revision) April, 2021 - Indigenous


39. IS 3562 : 1997
Reviewed In :
2021


P - Nitrotoluene, technical - Specification (First Revision) April, 2021 - Indigenous


40. IS 4265 : 1975
Reviewed In :
2021


4,4-Diaminostilbene-2,2-Disulphonic Acid(first revision) April, 2021 - Indigenous


41. IS 4334 : 1985
Reviewed In :
2021


Specification for 2 - Chloroaniline (First Revision) April, 2021 1 Indigenous


42. IS 4335 : 1985
Reviewed In :
2021


Specification for 3 - Chloroaniline (First Revision) April, 2021 1 Indigenous


43. IS 4336 : 1985
Reviewed In :
2021


Specification for 4 - Chloroaniline (First Revision) April, 2021 1 Indigenous


44. IS 4425 : 1967
Reviewed In :
2021


Specification for p - Nitrotoluene o - Sulphonic acid April, 2021 1 Indigenous


45. IS 4523 : 1989
Reviewed In :
2021


Acetoacetanilide - Specification (First Revision) April, 2021 - Indigenous


46. IS 4524 : 1989
Reviewed In :
2021


Acetoacet - O - Chloroanilide - Specification (First Revision) April, 2021 - Indigenous


47. IS 4525 : 1994
Reviewed In :
2019


4-aminoacetanilide, technical - Specification (First Revision) January, 2019 - Indigenous


48. IS 4526 : 1976
Reviewed In :
2021


Specification for 2, 5 - Dichloroaniline (First Revision) April, 2021 1 Indigenous


49. IS 4527 : 1968
Reviewed In :
2021


Specification for 2 - Nitro - 4 - Chlorotoluene April, 2021 1 Indigenous


50. IS 4528 : 1977
Reviewed In :
2021


4, 4-dinitrostilbene-2, 2-disulphonic Acid (Disodium Salt)(first
revision)


April, 2021 1 Indigenous


51. IS 5042 : 1976
Reviewed In :
2021


Specification for 1 - Aminoanthraquinone (First Revision) April, 2021 1 Indigenous
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52. IS 5043 : 1992
Reviewed In :
2024


2 - Aminoanthraquinone - Specification (Second Revision) January, 2024 - Indigenous


53. IS 5044 : 1969
Reviewed In :
2021


Specification for benzanthrone April, 2021 1 Indigenous


54. IS 5045 : 1989
Reviewed In :
2021


Dye intermediates - Metanilic acid, technical - Specification
(Second Revision)


April, 2021 - Indigenous


55. IS 5299 : 2001
Reviewed In :
2021


Methods of sampling and tests for dye intermediates (First
Revision)


April, 2021 - Indigenous


56. IS 5438 : 1977
Reviewed In :
2021


Specification for nitrobenzene - 3 - Sulphonic acid, sodium salt
(First Revision)


April, 2021 1 Indigenous


57. IS 5646 : 1970
Reviewed In :
2021


Specification for p - Anisidine April, 2021 1 Indigenous


58. IS 5647 : 2003
Reviewed In :
2024


P - Toluidine - Specification (First Revision) January, 2024 - Indigenous


59. IS 5648 : 2003
Reviewed In :
2019


O - Anisidine - Specification (First Revision) January, 2019 - Indigenous


60. IS 5649 : 2003
Reviewed In :
2024


O - Toluidine - Specification (Second Revision) January, 2024 - Indigenous


61. IS 6258 : 2003
Reviewed In :
2024


O - Nitroanisole - Specification (First Revision) January, 2024 - Indigenous


62. IS 6259 : 1971
Reviewed In :
2021


Specification for anthraquinone, technical April, 2021 1 Indigenous


63. IS 6260 : 1971
Reviewed In :
2021


Specification for p - Nitroanisole April, 2021 1 Indigenous


64. IS 6264 : 1994
Reviewed In :
2023


J - acid, technical - Specification (First Revision) July, 2023 - Indigenous


65. IS 6265 : 1971
Reviewed In :
2021


Specification for quinizarine, technical April, 2021 - Indigenous
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66. IS 6266 : 1983
Reviewed In :
2021


Specification for 1,4 - Diaminoanthraquinone, technical (First
Revision)


April, 2021 1 Indigenous


67. IS 6768 : 1973
Reviewed In :
2018


Specification for m - Aminophenol July, 2018 - Indigenous


68. IS 6961 : 1984
Reviewed In :
2021


Specification for 3 - Bromobenzanthrone (First Revision) April, 2021 1 Indigenous


69. IS 6962 : 1991
Reviewed In :
2021


3,9 - Dibromobenzanthrone, technical - Specification (First
Revision)


April, 2021 1 Indigenous


70. IS 6977 : 1973
Reviewed In :
2021


Specification for 1,5 - Diaminoanthraquinone, technical April, 2021 1 Indigenous


71. IS 7359 : 1992
Reviewed In :
2024


1 - Chloroanthraquinone, technical specification (First Revision) January, 2024 2 Indigenous


72. IS 7360 : 1992
Reviewed In :
2024


1, 5 - Dichloroanthraquinone, technical - Specification (First
Revision)


January, 2024 1 Indigenous


73. IS 7362 : 1986
Reviewed In :
2021


Specification for tobias acid (First Revision) April, 2021 1 Indigenous


74. IS 7364 : 1986
Reviewed In :
2021


Specification for 3 - Nitro - 4 - Aminotoluene (First Revision) April, 2021 1 Indigenous


75. IS 7635 : 1992
Reviewed In :
2024


2 - Nitroaniline - Specification (Second Revision) January, 2024 1 Indigenous


76. IS 7636 : 1992
Reviewed In :
2020


4 - Chloro - 2 - Toluidine - Specification (Second Revision) January, 2020 2 Indigenous


77. IS 7637 : 1992
Reviewed In :
2020


5 - Chloro - 2 - Toluidine - Specification (First Revision) January, 2020 - Indigenous


78. IS 7641 : 1975
Reviewed In :
2021


Specification for 4 - Chloro - 2 - Anisidine April, 2021 1 Indigenous


79. IS 7642 : 1975
Reviewed In :
2022


Specification for 4 - Aminophenol February,
2022


1 Indigenous
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80. IS 7643 : 2003
Reviewed In :
2021


4 - Chloro - 2 - Nitroaniline - Specification (First Revision) April, 2021 - Indigenous


81. IS 7644 : 2003
Reviewed In :
2021


3 - Nitroaniline - Specification (First Revision) April, 2021 - Indigenous


82. IS 7645 : 2021 Phenyl J-acid, Technical - Specification (second revision) - Indigenous


83. IS 7646 : 1994
Reviewed In :
2019


Benzoyl j - Acid, technical - Specification (First Revision) January, 2019 - Indigenous


84. IS 7647 : 2003
Reviewed In :
2021


Acetoacet - 2 - Toluidide - Specification (First Revision) April, 2021 - Indigenous


85. IS 7686 : 2020 Specification for 3 ( N, N-Diethyl ) Aminophenol ( First Revision ) - - Indigenous


86. IS 7704 : 2022 4-Aminotoluene-3-Sulphonic Acid - Specification (Second
Revision)


- Indigenous


87. IS 8059 : 1993
Reviewed In :
2019


2 - Chloro - 5 - Aminotoluene - 4 - Sulphonic acid, technical -
Specification (First Revision)


January, 2019 - Indigenous


88. IS 8111 : 1986
Reviewed In :
2021


Specification for N, N - Dimethylaniline (First Revision) April, 2021 2 Indigenous


89. IS 8120 : 1989
Reviewed In :
2021


Schaeffer's Acid (Sodium Salt), Technical - Specification (First
Revision)


April, 2021 - Indigenous


90. IS 8193 : 1976
Reviewed In :
2021


Specification for 2 - Nitro chlorobenzene April, 2021 1 Indigenous


91. IS 8194 : 1976
Reviewed In :
2021


Specification for 3 - Nitro chlorobenzene April, 2021 1 Indigenous


92. IS 8195 : 1976
Reviewed In :
2021


Specification for 4 - Nitro chlorobenzene April, 2021 1 Indigenous


93. IS 8196 : 1976
Reviewed In :
2021


Specification for 2, 4 - Dinitrotoluene April, 2021 1 Indigenous


94. IS 8232 : 1976
Reviewed In :
2021


Specification for 2,6 - Diaminoanthraquinone, technical April, 2021 1 Indigenous
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95. IS 8233 : 1987
Reviewed In :
2024


Specification for phenyl peri acid, technical (First Revision) January, 2024 1 Indigenous


96. IS 8397 : 1976
Reviewed In :
2021


Specification for 2 - Nitrotoluene April, 2021 - Indigenous


97. IS 8398 : 1976
Reviewed In :
2021


Specification for 3 - Nitrotoluene April, 2021 - Indigenous


98. IS 8399 : 1976
Reviewed In :
2021


Specification for 1, 3 - Dinitrobenzene April, 2021 1 Indigenous


99. IS 8400 : 1976
Reviewed In :
2021


Specification for 2, 4 - Dinitro chlorobenzene April, 2021 1 Indigenous


100. IS 8551 : 2023 1-4-Sulphophenyl-3-Methyl-5-Pyrazolone - Specification (First
Revision)


- Indigenous


101. IS 8552 : 2023 1-4-Sulphophenyl-3-Carboxy-5-Pyrazolone - Specification (First
Revision)


- Indigenous


102. IS 8553 : 2023 1-Phenyl-3-Methyl-5-Pyrazolone-Specification (First Revision) - Indigenous


103. IS 8626 : 1987
Reviewed In :
2024


Specification for r salt, technical (First Revision) January, 2024 - Indigenous


104. IS 8627 : 1986
Reviewed In :
2021


Specification for gamma acid (First Revision) April, 2021 - Indigenous


105. IS 8628 : 2020 G Salt, Technical — Specification ( Second Revision ) - - Indigenous


106. IS 8634 : 1987
Reviewed In :
2024


Specification for nitrodiazo acid (First Revision) January, 2024 - Indigenous


107. IS 8637 : 2020 H acid - Specification ( Second Revision ) - 2 Indigenous


108. IS 8861 : 1978
Reviewed In :
2021


Specification for 1, 4 - Dichloro - 2 - Nitrobenzene April, 2021 - Indigenous


109. IS 8878 : 1978
Reviewed In :
2021


Specification for bromamine acid, technical April, 2021 - Indigenous


110. IS 8893 : 1978
Reviewed In :
2021


Specification for 1-(3- Chlorophenyl) - 3 - Methyl - 5 - Pyrazolone April, 2021 1 Indigenous
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SI.
No. IS No. Title


Reaffirmation
Details


No. of
Amendments


Degree of
Equivalence


111. IS 9270 : 1979
Reviewed In :
2021


Specification for 1, 4 - Diethoxy benzene April, 2021 - Indigenous


112. IS 9274 : 1979
Reviewed In :
2021


Specification for Î² - Chloroethylamine hydrochloride solution April, 2021 - Indigenous


113. IS 9288 : 1979
Reviewed In :
2021


Specification for cyanuric chloride April, 2021 1 Indigenous


SI. No. Doc No TITLE


1 PCD 26 (24273)
Revision of: IS 4334:1985


2-CHLOROANILINE - SPECIFICATION


SI. No. Doc No TITLE


No Records Found


SI. No. Doc No TITLE


No Records Found


SI. No. Doc No TITLE


1 PCD 26 (20955) Vinyl Sulphone ester of 2 5-dimethoxy aniline - Specification


2 PCD 26 (23281)
Revision of: IS 5299:2001


METHODS OF SAMPLING AND TESTS FOR DYE INTERMEDIATES


3 PCD 26 (23295)
Revision of: IS 8627:1986


GAMMA ACID SPECIFICATION


Standards Under Develpoment


Projects Approved


Preliminary Draft Standards


Drafts Standards in WC Stage


Draft Standards Completed WC Stage
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SI. No. Doc No TITLE


4 PCD 26 (23298)
Revision of: IS 8626:1987


R SALT TECHNICAL SPECIFICATION


5 PCD 26 (23311)
Revision of: IS 13841:1993


5-SULPHOANTHRANILIC ACID - SPECIFICATION


6 PCD 26 (23414)
Revision of: IS 8634:1987


NITRODIAZO ACID SPECIFICATION


7 PCD 26 (23416)
Revision of: IS 6264:1994


J-ACID TECHNICAL SPECIFICATION


8 PCD 26 (23532)
Revision of: IS 7635:1992


2-NITROANILINE- SPECFICATION


9 PCD 26 (23960)
Revision of: IS 6265:1971


QUINIZARIN TECHNICAL SPECIFICATION


10 PCD 26 (23961)
Revision of: IS 6961:1984


3-BROMOBENZANTHRONE TECHNICAL SPECIFICATION


11 PCD 26 (23993)
Revision of: IS 7359:1992


1-CHLOROANTHRAQUINONE TECHNICAL SPECIFICATION


12 PCD 26 (23998)
Revision of: IS 7360:1992


15-DICHLOROANTHRAQUINONE TECHNICAL SPECIFICATION


13 PCD 26 (24021)
Revision of: IS 8111:1986


N N-DIMETHYLANILINE SPECIFICATION


14 PCD 26 (24274)
Revision of: IS 4334:1985


2-CHLOROANILINE - SPECIFICATION


15 PCD 26 (24276)
Revision of: IS 7643:2003


4-CHLORO-2-NITROANILINE SPECIFICATION


16 PCD 26 (24312)
Revision of: IS 8193:1976


2-Nitro Chlorobenzene Specification


17 PCD 26 (24346)
Revision of: IS 8194:1976


3-NITRO-CHLOROBENZENE SPECIFICATION


18 PCD 26 (24372)
Revision of: IS 8195:1976


4-NITRO-CHLOROBENZENE SPECIFICATION


19 PCD 26 (24466)
Revision of: IS 8400:1976


2 4-DINITRO-CHLOROBENZENE SPECIFICATION


20 PCD 26 (24539)
Revision of: IS 8861:1978


1 4-DICHLORO-2-NITROBENZENE SPECIFICATION


21 PCD 26 (24980)
Revision of: IS 15132:2002


ORTHO-CHLORO PARA-NITRO ANILINE SPECIFICATION


22 PCD 26 (24990)
Revision of: IS 8397:1976


2-NITROTOLUENE SPECIFICATION


23 PCD 26 (25024)
Revision of: IS 8398:1976


3-NITROTOLUENE SPECIFICATION
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SI. No. Doc No TITLE


24 PCD 26 (25191)
Revision of: IS 5647:2003


p-TOLUIDINE SPECIFICATION


25 PCD 26 (25509)
Revision of: IS 5649:2003


o-Toluidine


26 PCD 26 (25528)
Revision of: IS 8399:1976


1 3 DINITROBENZENE SPECIFICATION


27 PCD 26 (25691)
Revision of: IS 3562:1997


p-NITROTOLUENE TECHNICAL SPECIFICATION


SI. No. Doc No TITLE


No Records Found


SI.
No. Doc No TITLE


No Records Found


 


 Product:   110


 Code of Practices :    1


 Methods of Test :   1


 Terminology :   0


 Dimensions :   0


 System Standard :   0


 Safety Standard :   0


 Others :    0


 Service Specification :    0


 Process Specification :    0


 Unclassified :    0


 


Finalized Draft Indian Standard


Finalized Draft Indian Standards under Print


Total Published Standards:112 Total Standards Under development : 28


Aspect Wise Report


Total :112


8/28/24, 2:53 PM Programme of work
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SI. No. IS No. Title


1. IS 2833 : 1973
Reviewed In : 2016


Aniline Technical


2. IS 7661 : 1975
Reviewed In : 2011


4-aminoazobenzene


3. IS 8904 : 1997
Reviewed In : 2013


Anthrarufin


4. IS 8941 : 1997
Reviewed In : 2013


Copper alloy fancy single taps combination tap assembly and stop valves for water
services - Specification First Revision


Annexure-I :List of Indian Standards Withdrawn/Superseded
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SI. No. IS No. & Year Title


1. IS 10457 : 2023 N-Methyl-J-Acid - Specification First revision


2. IS 10458 : 2023 Di-J-Acid - Specification First Revision


3. IS 10468 : 1983
Reviewed In : 2024


Specification for 1 3 - Phenylenediamine - 4 - Sulphonic acid


4. IS 10475 : 1983
Reviewed In : 2024


Specification for J - Acid urea


5. IS 11126 : 1984
Reviewed In : 2021


Specification for 3 - Toluidine


6. IS 11176 : 1985
Reviewed In : 2021


Specification for 3 3 -dichlorobenzidine Salts


7. IS 11177 : 1985
Reviewed In : 2021


Specification for 4 - Nitro - 2 - Toluidine


8. IS 11181 : 1985
Reviewed In : 2021


Specification for sulphotobias acid


9. IS 11540 : 1986
Reviewed In : 2021


Specification for Michler 39 s Ketone


10. IS 11557 : 1986
Reviewed In : 2021


Specification for 2 - Naphthylamine - 3 6 8 - Trisulphonic acid technical


11. IS 12019 : 1987
Reviewed In : 2019


Specification for 2 39 -Chloro- 4 39 -Sulphophenyl -3-Methyl-5-Pyrazolone


12. IS 12618 : 2023 6-Chloro-2- Aminophenol-4-Sulphonic Acid Technical - Specification First Revision


13. IS 12628 : 2023 2 - Amino - 4 - Nitrophenol technical - Specification First Revision


14. IS 12706 : 1989
Reviewed In : 2021


Dye intermediates - Naphthol AS - E - Specification


15. IS 12707 : 1989
Reviewed In : 2021


Dye intermediates Naphthol AS - D - Specification


16. IS 13590 : 1992
Reviewed In : 2019


acetoacet - 2 - anisidide - Specification


17. IS 13841 : 1993
Reviewed In : 2024


5 - Sulfoanthranilic acid technical - Specification


18. IS 13842 : 2023 m-Ureidoaniline technical - Specification First Revision


19. IS 13843 : 1993
Reviewed In : 2019


Acetoacet - 3 - Xylidide - Specification


20. IS 15079 : 2001
Reviewed In : 2021


2 4 - Dinitroroaniline technical - Specification


Annexure-II :List of Indian Product Standards
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SI. No. IS No. & Year Title


21. IS 15080 : 2022 6-Bromo-2 4-dinitroaniline Technical - Specification First Revision


22. IS 15081 : 2022 N N-Bishydroxyethyl-meta-chloroaniline Technical - Specification First Revision


23. IS 15082 : 2022 N N-bishydroxyethyl meta toluidine Technical - Specification First Revision


24. IS 15131 : 2020 2 6 Dibromo-4-Nitroaniline Specification First Revision


25. IS 15132 : 2002
Reviewed In : 2021


Ortho - Chloro para - Nitro aniline - Specification


26. IS 15133 : 2002
Reviewed In : 2021


2 6 - Dichloro - 4 - Nitroaniline - Specification


27. IS 15134 : 2023 2-Nitro-4-Methoxy Aniline Technical


28. IS 17450 : 2020 1 3 Phenylenediamine - Specification


29. IS 18342 : 2023 Para Cresidine Base Vinyl Sulphone - Specification


30. IS 18343 : 2023 Ortho Anisidine Base Vinyl Sulphone - Specification


31. IS 2630 : 2021
Reviewed In : 2022


Nitrobenzene - Specification Third Revision


32. IS 2740 : 2022 Specification For Sulphanilic Acid Technical Third Revision


33. IS 2741 : 2022 Napthol - specification fourth Revision


34. IS 2744 : 2022 1-Naphthylamine Second Revision


35. IS 3229 : 2020 Naphthionic Acid Sodium Salt - Specification Third Revision


36. IS 3242 : 1989
Reviewed In : 2021


Oxynaphthoic acid Bon Acid - Specification First Revision


37. IS 3562 : 1997
Reviewed In : 2021


P - Nitrotoluene technical - Specification First Revision


38. IS 4265 : 1975
Reviewed In : 2021


4 4-Diaminostilbene-2 2-Disulphonic Acid first revision


39. IS 4334 : 1985
Reviewed In : 2021


Specification for 2 - Chloroaniline First Revision


40. IS 4335 : 1985
Reviewed In : 2021


Specification for 3 - Chloroaniline First Revision


41. IS 4336 : 1985
Reviewed In : 2021


Specification for 4 - Chloroaniline First Revision


42. IS 4425 : 1967
Reviewed In : 2021


Specification for p - Nitrotoluene o - Sulphonic acid
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SI. No. IS No. & Year Title


43. IS 4523 : 1989
Reviewed In : 2021


Acetoacetanilide - Specification First Revision


44. IS 4524 : 1989
Reviewed In : 2021


Acetoacet - O - Chloroanilide - Specification First Revision


45. IS 4525 : 1994
Reviewed In : 2019


4-aminoacetanilide technical - Specification First Revision


46. IS 4526 : 1976
Reviewed In : 2021


Specification for 2 5 - Dichloroaniline First Revision


47. IS 4527 : 1968
Reviewed In : 2021


Specification for 2 - Nitro - 4 - Chlorotoluene


48. IS 4528 : 1977
Reviewed In : 2021


4 4-dinitrostilbene-2 2-disulphonic Acid Disodium Salt first revision


49. IS 5042 : 1976
Reviewed In : 2021


Specification for 1 - Aminoanthraquinone First Revision


50. IS 5043 : 1992
Reviewed In : 2024


2 - Aminoanthraquinone - Specification Second Revision


51. IS 5044 : 1969
Reviewed In : 2021


Specification for benzanthrone


52. IS 5045 : 1989
Reviewed In : 2021


Dye intermediates - Metanilic acid technical - Specification Second Revision


53. IS 5438 : 1977
Reviewed In : 2021


Specification for nitrobenzene - 3 - Sulphonic acid sodium salt First Revision


54. IS 5646 : 1970
Reviewed In : 2021


Specification for p - Anisidine


55. IS 5647 : 2003
Reviewed In : 2024


P - Toluidine - Specification First Revision


56. IS 5648 : 2003
Reviewed In : 2019


O - Anisidine - Specification First Revision


57. IS 5649 : 2003
Reviewed In : 2024


O - Toluidine - Specification Second Revision


58. IS 6258 : 2003
Reviewed In : 2024


O - Nitroanisole - Specification First Revision


59. IS 6259 : 1971
Reviewed In : 2021


Specification for anthraquinone technical


60. IS 6260 : 1971
Reviewed In : 2021


Specification for p - Nitroanisole


61. IS 6264 : 1994
Reviewed In : 2023


J - acid technical - Specification First Revision


62. IS 6265 : 1971
Reviewed In : 2021


Specification for quinizarine technical
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SI. No. IS No. & Year Title


63. IS 6266 : 1983
Reviewed In : 2021


Specification for 1 4 - Diaminoanthraquinone technical First Revision


64. IS 6768 : 1973
Reviewed In : 2018


Specification for m - Aminophenol


65. IS 6961 : 1984
Reviewed In : 2021


Specification for 3 - Bromobenzanthrone First Revision


66. IS 6962 : 1991
Reviewed In : 2021


3 9 - Dibromobenzanthrone technical - Specification First Revision


67. IS 6977 : 1973
Reviewed In : 2021


Specification for 1 5 - Diaminoanthraquinone technical


68. IS 7359 : 1992
Reviewed In : 2024


1 - Chloroanthraquinone technical specification First Revision


69. IS 7360 : 1992
Reviewed In : 2024


1 5 - Dichloroanthraquinone technical - Specification First Revision


70. IS 7362 : 1986
Reviewed In : 2021


Specification for tobias acid First Revision


71. IS 7364 : 1986
Reviewed In : 2021


Specification for 3 - Nitro - 4 - Aminotoluene First Revision


72. IS 7635 : 1992
Reviewed In : 2024


2 - Nitroaniline - Specification Second Revision


73. IS 7636 : 1992
Reviewed In : 2020


4 - Chloro - 2 - Toluidine - Specification Second Revision


74. IS 7637 : 1992
Reviewed In : 2020


5 - Chloro - 2 - Toluidine - Specification First Revision


75. IS 7641 : 1975
Reviewed In : 2021


Specification for 4 - Chloro - 2 - Anisidine


76. IS 7642 : 1975
Reviewed In : 2022


Specification for 4 - Aminophenol


77. IS 7643 : 2003
Reviewed In : 2021


4 - Chloro - 2 - Nitroaniline - Specification First Revision


78. IS 7644 : 2003
Reviewed In : 2021


3 - Nitroaniline - Specification First Revision


79. IS 7645 : 2021 Phenyl J-acid Technical - Specification second revision


80. IS 7646 : 1994
Reviewed In : 2019


Benzoyl j - Acid technical - Specification First Revision


81. IS 7647 : 2003
Reviewed In : 2021


Acetoacet - 2 - Toluidide - Specification First Revision


82. IS 7686 : 2020 Specification for 3 N N-Diethyl Aminophenol First Revision
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SI. No. IS No. & Year Title


83. IS 7704 : 2022 4-Aminotoluene-3-Sulphonic Acid - Specification Second Revision


84. IS 8059 : 1993
Reviewed In : 2019


2 - Chloro - 5 - Aminotoluene - 4 - Sulphonic acid technical - Specification First
Revision


85. IS 8111 : 1986
Reviewed In : 2021


Specification for N N - Dimethylaniline First Revision


86. IS 8120 : 1989
Reviewed In : 2021


Schaeffer 39 s Acid Sodium Salt Technical - Specification First Revision


87. IS 8193 : 1976
Reviewed In : 2021


Specification for 2 - Nitro chlorobenzene


88. IS 8194 : 1976
Reviewed In : 2021


Specification for 3 - Nitro chlorobenzene


89. IS 8195 : 1976
Reviewed In : 2021


Specification for 4 - Nitro chlorobenzene


90. IS 8196 : 1976
Reviewed In : 2021


Specification for 2 4 - Dinitrotoluene


91. IS 8232 : 1976
Reviewed In : 2021


Specification for 2 6 - Diaminoanthraquinone technical


92. IS 8233 : 1987
Reviewed In : 2024


Specification for phenyl peri acid technical First Revision


93. IS 8397 : 1976
Reviewed In : 2021


Specification for 2 - Nitrotoluene


94. IS 8398 : 1976
Reviewed In : 2021


Specification for 3 - Nitrotoluene


95. IS 8399 : 1976
Reviewed In : 2021


Specification for 1 3 - Dinitrobenzene


96. IS 8400 : 1976
Reviewed In : 2021


Specification for 2 4 - Dinitro chlorobenzene


97. IS 8551 : 2023 1-4-Sulphophenyl-3-Methyl-5-Pyrazolone - Specification First Revision


98. IS 8552 : 2023 1-4-Sulphophenyl-3-Carboxy-5-Pyrazolone - Specification First Revision


99. IS 8553 : 2023 1-Phenyl-3-Methyl-5-Pyrazolone-Specification First Revision


100. IS 8626 : 1987
Reviewed In : 2024


Specification for r salt technical First Revision


101. IS 8627 : 1986
Reviewed In : 2021


Specification for gamma acid First Revision


102. IS 8628 : 2020 G Salt Technical Specification Second Revision


103. IS 8634 : 1987
Reviewed In : 2024


Specification for nitrodiazo acid First Revision
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SI. No. IS No. & Year Title


104. IS 8637 : 2020 H acid - Specification Second Revision


105. IS 8861 : 1978
Reviewed In : 2021


Specification for 1 4 - Dichloro - 2 - Nitrobenzene


106. IS 8878 : 1978
Reviewed In : 2021


Specification for bromamine acid technical


107. IS 8893 : 1978
Reviewed In : 2021


Specification for 1- 3- Chlorophenyl - 3 - Methyl - 5 - Pyrazolone


108. IS 9270 : 1979
Reviewed In : 2021


Specification for 1 4 - Diethoxy benzene


109. IS 9274 : 1979
Reviewed In : 2021


Specification for - Chloroethylamine hydrochloride solution


110. IS 9288 : 1979
Reviewed In : 2021


Specification for cyanuric chloride
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