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	(PETROLEUM, COAL & RELATED PRODUCTS DEPARTMENT)

	DRAFT MINUTES

	11 June 2024 (Tuesday), 1000 – 1200 h

	Aromatic Hydrocarbons, Petroleum Solvents and Preservatives Subcommittee, PCD 3:2
	23rd Meeting

	
Convenor: Shri V Nandakumar, MRPL

	Member Secretary: Ms. Kreeti Das


Item 0 OPENING OF THE MEETING

0.1 Welcome address
On behalf of BIS, Ms. Kreeti Das, Sc.C, PCD welcomed all members to the 23rd meeting of PCD 03:2.

0.2 Opening remarks by the Convenor
Convenor welcomed all members to the meeting and requested members to contribute actively in the discussion of comments.

0.3 Attendance of the meeting is given in Annex I.

Item 1 TITLE, SCOPE AND COMPOSITION OF PCD 03:2 

1.1 The Subcommittee NOTED the title, scope, and composition of the Subcommittee as given in Annex I of the agenda.

Item 2 ACTIVITIES OF AROMATIC HYDROCARBONS, PETROLEUM SOLVENTS AND PRESERVATIVES SUBCOMMITTEE, PCD 3:2

2.1 The Subcommittee NOTED the list of Indian Standards published under PCD 3:2 as given in Annex II of agenda. 

2.2 Draft Standards/Amendments for Finalization

	Sl. No.
	Indian Standard
	Recommendation of Subcommittee

	i. 
	PCD 03(24410) WC
Sixth Revision of 
IS 534 : 2021
Benzene - Specification
	· The Subcommittee DELIBERATED on the comments received on WC document and recommendations are attached:


· As presently the manufacturers of benzene are using sulfolane as the solvent for extraction against previously used TTEG solvent, and it is understood that 1,4-dioxane is a contaminant from TTEG during the extraction process getting into the product. Hence, 1,4-dioxane is not a contaminant when sulfolanes are used and recommended to remove the corresponding requirement from the specification.
· The Subcommittee OBSERVED that with respect to removal/retention of Type B Benzene in the specification, Aarti Industries, IOCL, and Reliance have recommended to remove Type B, while OPAL recommended to retain Type B. The Subcommittee RECOMMENDED to discuss the matter in PCD 3 for final decision
· The Subcommittee has also REQUESTED certain data from OMCs and specialty companies (see attached comment file), following which necessary modifications may be done to the draft
· The Subcommittee RECOMMENDED PCD 1 to include relative density in the scope of IS 1448 (Part 167)



2.3 Revision/Amendment of Indian Standards

	Sl. No.
	Indian Standard
	Recommendation of Subcommittee

	i. 
	IS 1745 : 2018

Petroleum hydrocarbon solvents - Specification Third Revision
	· Dr. Jhala informed the Subcommittee that the matter of differentiation between various fractions (MTO, PCK, SKO) of petroleum solvents was discussed within IOCL, BPCL, HPCL, and IIP
· For differentiation between MTO and SKO – sulphur can be an indicator. In MTO, sulphur limit is max. 50 ppm, whereas in SKO, sulphur limit is min. 50 ppm.
· Dr. Jhala also stated that PCK is not available commercially and is used internally within OMCs, hence it is not required to identify a differentiation indicator between PCK and the other fractions (MTO & SKO). The Subcommittee AGREED to this observation.

	ii. 
	IS 8502 : 2018

Petroleum coke - Specification Second Revision
	· The Subcommittee NOTED that the revised draft has been provided by Shri Venkatesh Krishnan and Shri Harshad Pandit and THANKED them.
· The Subcommittee RECOMMENDED BIS to issue the revised draft into WC for a period of 60 days.



2.4 New Standards under Development

	Sl. No.
	New Subject
	Recommendation of Subcommittee

	1. 
	Hexane, Industrial Grade – Specification
	· The Subcommittee NOTED that no comments were received on the P-draft circulated and RECOMMENDED BIS to issue the document into WC for a period of 60 days.




Item 3 VOTE OF THANKS

As there were no other agenda points for discussion, the meeting ended with a vote of thanks from BIS to Convenor and all members of the Subcommittee.



ANNEX I
Meeting Attendance
(Clause 0.3)

Subcommittee Members:

1. Shri V Nandakumar, MRPL (Convener)
2. Shri C. Shanmuganathan, BPCL Mumbai
3. Dr Sanat Kumar, CSIR - Indian Institute of Petroleum, Dehradun
4. Shri Dinabandhu Gouda, Central Pollution Control Board, New Delhi
5. Shri M Abdul Kareem, Chennai Petroleum Corporation Limited, Chennai
6. Shri D. L. N. Sastri, Federation of Indian Petroleum Industry, New Delhi
7. Shri Sharique Hussain, Federation of Indian Petroleum Industry, New Delhi
8. Shri Shivam, Federation of Indian Petroleum Industry, New Delhi 
9. Shri Anupam Misra, Goa Carbon Limited, Panaji
10. Shri Venugopala Naidu, Goa Carbon Limited, Panaji
11. Shri Krishnan Venkatesh, Hindalco Industries Limited, Mumbai
12. Shri Harshad Kumar Pandit, Hindalco Industries Limited, Mumbai
13. Shri Shitanshu Pati Tripathi, Hindustan Petroleum Corporation Limited, Mumbai
14. Dr. Ajay Kumar Arora, Indian Oil Corporation (R and D Centre), Faridabad
15. Dr. P. Madhusudhana Reddy, Indian Oil Corporation Limited - Refineries and Pipelines Division, New Delhi
16. Shri Manish Malhan, Indian Oil Corporation Limited, Mumbai
17. Shri A. S. Krishnamoorthy, Indian Oil Corporation Limited, Mumbai
18. Shri Yogeesha, Mangalore Refinery and Petro Chemical Limited, Mangalore
19. Shri Taruna Kumar Tripathy, National Aluminium Company Limited, Bhubaneswar
20. Shri Milan Vasoya, Nayara Energy Limited, Mumbai
21. Dr. Devkishan Chhimpa, Oil and Natural Gas Corporation Limited, New Delhi
22. Shri Pramod Mall, Reliance Industries Limited, Mumbai
23. Shri Vasant Warke, Reliance Industries Limited, Mumbai
24. Smt. Leena D Chaudhari, Reliance Industries Limited, Mumbai
25. Shri Rohan Thosar, Reliance Industries Limited, Mumbai
26. Shri Chetan Sedani, Reliance Industries Limited, Mumbai
27. Dr. Y S Jhala, IOCL Pipelines and Refinery Division, New Delhi
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		Merckgroup

		1 Scope

		

		Te

		Clause 1 Scope needs to be amended to include the exemption for Certified Reference Material (CRM) and Analytical Grade of Benzene. Currently, Clause 4 only mentions the below type of Benzene that falls under the scope of this IS Std. However, it does not clarify other Benzene grades, such as CRM and analytical grade material, which are commonly used in HPLC & GC analysis. 


Additionally, the test parameters mentioned under Table 1 are not applicable for CRM & analytical grade.


a) Type A — Suitable for the manufacture of caprolactam;


b) Type B — Suitable for the manufacture of other products.

		1 SCOPE


This standard prescribes the requirements and the methods of sampling and tests for two grades of benzene mentioned below.


The Certified reference material (CRM) and analytical grade material are exempted form this requirments.


a) Type A — Suitable for manufacture of caprolactam;


b) Type B — Suitable for manufacture of other products.


Caluse 4 Types could be removed.

		“For industrial applications” included in scope.



		Aarti Industries

		4 and 5.2

		Table 1

		Te

		It is distilled product hence Garde B Shall be removed.

		Grade B Shall be removed 

		In view of comments received, Aarti industries, IOCL and Reliance recommended to remove Type B, while OPAL recommended to retain Type B. 



		OPAL

		4 and 5.2

		Table 1

		Te

		Type A and Type B both specification need to be retained in IS 534

		NA

		



		GNFC

		4 and 5.2

		Table 1

		Te

		Type B is not suitable for GNFC's current operational requirement.


Regarding retaining Type B Benzene as mentioned in the attached draft, opinion of its end users may be sought.

		

		



		JS - BPCL

		5.2

		Table 1 (sl no ii, & iii)

		Te

		Total percentage of all components by mass% is exceeding 100. Shall be reworked.

		Total percentage of all components by mass% is exceeding 100. Shall be reworked.

		The limits are given for Max, so they do not need to add up to 100.



		GNFC

		5.2

		Table 1, sl. No. (ii)

		Te

		GNFC uses Benzene for its Nitration (with Benzene purity of 99.95% w/w in all its procurement enquiry). Thus, only Type A is suitable for GNFC. But, Non-aromatic Hydrocarbons (i.e. Aliphatic Hydrocarbons) must be 0.025% w/w max against indicated value of 0.10% w/w max in Type A Benzene in the referred draft. 

		Change Non-aromatic Hydrocarbons (i.e. Aliphatic Hydrocarbons) to 0.025% w/w max

		Type A is for caprolactam production, for which 0.1 mass% is justified, hence not changed.



		OPAL

		5.2

		Table 1, Sl.no. (iii)

		Te

		Our plant licensed by Lurgi (Air liquide, Germany) and given toluene spec 0.03 percent by mass, Max.(Method: ASTM D5713)

		0.03 percentage by mass (Max)

		Not recommended to dilute the specification



		              FACT

		Clauses 5.2, and 9.1)

		Table No-1, sl. No. (iii)

		Te

		Methyl Cyclohexane and Toluene affects the quality of Caprolactam.

		Include the parameter Toluene + Methyl Cyclohexane in the SN - 3 instead of Toluene only, with limit as 300 ppm, GC method ASTM D5713

		Reliance, IOCL, MRPL to provide data for non-aromatic components (especially C7s) and toluene analysis for benzene. By end of July 2024.



		OPAL

		5.2

		Table 1, Sl.no. (iv)

		Te

		Our plant licensed by Lurgi (Air liquide, Germany) and given toluene spec of 1,4 Dioxane, percent by mass, Max

		Remove 1,4 Dioxane from spec

		Comment and justification are not clear



		OPAL

		5.2

		Table 1, Sl.no. (v)

		Te

		Our plant licensed by Lurgi (Air liquide, Germany) and given toluene spec 20 Pt-co scale, Max.(Method: ASTM D1209)

		20 (Max)

		Not recommended to dilute the specification



		JS - BPCL

		5.2

		Table 1 (sl no vi)

		Te

		In case of Relative density, 15.56 / 15.56°C, units are given “kg/m3”. In general, Relative Density is a ratio of 2 densities and unitless parameter in reporting. 

		Shall be removed

		Agreed



		JS - BPCL

		5.2

		Table 1 (sl no vi)

		Te

		In case of Relative density, 15.56 / 15.56°C, requirement ranges are given 882 to 886 which is of not practical figures as the relative density will reflect below 1 always. 

		Kindly correct accordingly. 

		Agreed



		HPCL Mittal Energy Limited

		5.2

		Table 1 (sl no vi)

		Te

		Relative density is the ratio of the density of a material at a stated temperature to the density of water at a stated temperature. As it is ratio so it will be unit less and decimal of product density will cancel with density of water. 


Density for all the major products of Refinery is measured at 15°C. For the operation ease, same is to be adopted for Benzene product also. Density of Benzene product at 15°C is typically 884.2 kg/m3 so no change is proposed in the range though change in temperature is proposed for the testing.

		 


 


 


 


Relative density, 15.0 0C /15.0 0C,


(0.8820 to 0.8860).


 


 


 

		Retain temperature to 15.56 degC as standard industry practice



		HPCL Mittal Energy Limited

		5.2

		Table 1 (sl no vi)

		Te

		Reporting decimal correction and change in range as actual typical density of Benzene product at 200C is 882.8 Kg/m3

		Density at 20 ℃, kg/m3 (880.0 to 884.0)


 

		Reliance, IOCL, MRPL, HMEL to provide data for density at 20 degC for reference



		JS - BPCL

		5.2

		Table 1 (sl no vi)

		Te

		In case of Relative density, 15.56 / 15.56°C, the test method referred is “IS 1448 P 167 which is equivalent to ISO 12185”. But ISO 12185 states about determining the density by oscillation method but neither the Relative density directly nor conversion formulae/procedure to estimate relative density.

		Proper test procedure shall be referred. (Suggestions: Procedure outlined in IS 15464:2022, Annex A, method 2 may be adopted which is the similar method with proper calculation of relative density at a reference temperature.  

		Agreed as alternate method



		Merckgroup

		5.2

		Table 1 (sl no vii)

		Te

		Request to amend table no.1 and add the alternate method from ACS benzene monograph for Characteristic sulphur and add the new Annexure-H to include it


The method mentioned in the ACS benzene monograph is reliable, stringent and time saving method below are the highlights when its compared with methods mentioned in Benzene draft IS Std. ASTM D5453


1. Regaents such as potassium hydroxide, methanol, water, bromin water & barium chloride reagent mentioned in ACS benzene monograph are commonly available and economically viable.


2.  Appartaus such as hot plate, reflux condenser, conical flask & beaker mentioned in ACS benzene monograph are commonly available and economically viable.

		Table 1  vii) Sulfur Characteristic - Methods of Test-Annexure H: DETERMINATION OF SULPHUR


Annexure H: DETERMINATION OF SULPHUR


In a well-ventilated fume hood, place 30 mL of 0.5 N potassium hydroxide in methanol in a conical flask, add 5.2 g (6.0 mL) of the sample, and boil the mixture gently for 30 min under a reflux condenser, avoiding the use of a rubber stopper or connection. Detach the condenser, dilute with 50 mL of water, and heat on a hot plate (~100 °C) until the benzene and methanol are evaporated. Add 50 mL of bromine water, and heat for 15 min longer. Transfer the solution to a beaker, neutralize with dilute hydrochloric acid (1:3), add an excess of 1 mL of the acid, and concentrate to about 50 mL. Filter if necessary, heat the filtrate to boiling, add 5 mL of 12% barium chloride reagent solution, digest in a covered beaker on a hot plate (~100 °C) for 2 h, and allow to stand for at least 8 h. If a precipitate is formed, filter, wash thoroughly, ignite, and weigh. Correct for the weight obtained in a complete blank test.
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		Considering ACS monograph as a publication and not a standard published by standard setting body, cannot be accepted



		Aarti Industries

		5.2

		Table 1, Sl. No. (viii) and (x)

		Te

		Benzene and its impurities GC analysis has been proposed by mass percentage hence distillation range and freezing point test shall be kept as optional test  

		Distillation range and freezing point test shall be kept as optional test  

		Already mentioned in footnote 2 that distillation range and solidification point are optional if purity determined by GC method



		Aarti Industries

		5.2

		Table 1

		Te

		Water content limit is critical for the manufacturing process like chlorination and nitration

		Water content limit shall be included in the specification  NMT - 500 ppm

		Reliance, IOCL, MRPL, Aarti Industries to provide data for water content. Convenor recommended to add requirement of water after data from manufacturers



		             FACT

		Clauses 5.2, and 9.1)

		Table No-1

		Te

		N Alkanes C7 and higher poison the catalyst when present in higher quantities during production of Caprolactam through cyclohexane oxidation (Raschig route.). So kindly include this parameter. Among them n-heptane is a main threat of our processes,

		N Alkanes C7 and higher - 50 Mg/kg Max, GC method ASTM D5713

		Reliance, IOCL, MRPL to provide data for non-aromatic components (especially C7s) and toluene analysis for benzene. By end of July 2024.



		Merckgroup

		6.3.2

		

		Te

		Request to amend 6.3.2 and replace Flammable Symbol Fig. 5 of IS 1260 (Part 1) with flammable symbol mentioned in Classification and Labeling of Chemicals (GHS).


Flammable Symbol for labelling of dangerous goods as per Fig. 5 of IS 1260 (Part 1) is outdated as per current Industry practice. As per Globally Harmonized System of Classification and Labeling of Chemicals (GHS) the symbol for flammable and standard should be updated to harmonize it with GHS. For symbol please refer the enclosed attachment of Draft 534 IS Std-comments


The current GHS regulations for hazard communication and dangerous goods are basically viewed separately. As per GHS 7 Label and SDS should display the GHS symbols. For symbol please refer the enclosed attachment of Draft 534 IS Std-comments

		6.3.2 Each container shall have the caution label 'FLAMMABLE' together with the corresponding symbol for labelling of dangerous goods as per Globally Harmonized System of Classification and Labeling of Chemicals (GHS).


For Symbol Please refer the enclosed attachment of Draft 534 IS Std-comments.


Additional attachment of Globally Harmonized system of Classification and Labeling of Chemicals (GHS) for ready reference.
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		Give comments to CHD to revise IS 1260 (Part 1) urgently as IS 1260 (Part 1) is referred in several standards under PCD



		BIS

		6.3.2

		

		Te

		A cautionary statement or labelling for “Carcinogenic” shall be added.

		

		Agreed



		Aarti Industries

		A-3.2

		

		Ed

		Heading is missing for the Gas chromatography analysis 

		Following sentence to be added
"Determination of Benzene and impurities by Gas chromatography analysis "

		Comment not clear



		Aarti Industries

		A-4.1 and A-5.1

		Table 2

		Te

		Helium is expensive and limited in supply, hence hydrogen is preferred as carrier gas as it is easily available

		Hydrogen shall be used as a carrier gas

		Hydrogen kept as alternative



		JS - BPCL

		A7.1

		Annexure A, 7.1, Table 3

		te

		Purity of impurities are not stipulated as this affects the molecular interactions and response factor.  

		Kindly include

		Agreed and modified accordingly.



		JS - BPCL

		A7.3

		Annexure A, 7.3

		Ed

		The statement “Into a 50 ml volumetric flask, add 50 ml of nC9 to 49.95 ml of the calibration blend and mix well” is not making any sense.

		Kindly correct accordingly.

		Agreed and corrected



		JS - BPCL

		A7.1

		Annexure A, 7.1, Table 3

		te

		Table 3: The typical calibration blend table does not sum to 100. Moreover, units are mentioned ambiguous “weight, percent”. Shall be uniform as per the final reporting criteria. 

		Kindly correct accordingly.

		Clause 7.2 addresses the clarification



		Aarti Industries

		A-8

		

		Ge

		Chromatograph representing the impurities shall be attached 

		Chromatograph representing the impurities shall be attached 

		Chromatogram to be included for illustration purpose only. May be taken from previous version of IS 534



		Aarti Industries

		A-8

		

		Te

		RT and RRT Table shall be incorporated for the better understanding 

		RT and RRT Table shall be incorporated

		RT and RRT may differ from lab to lab, hence recommended not to include



		JS - BPCL

		Annex C

		All figures

		te

		Figures provided in entire document are not to the appreciable legibility. (We are in a digital era of 3D printing)

		Shall be more clear and legible at least. 

		All figures will be redrawn by publication dept before publication of final standard.



		BIS

		C-3.4

		

		Te

		Kindly review the statement “The water in the cooling trough shall be maintained at 100 20°C.”

		

		Agreed, change to 10°C to 20°C



		HPCL Mittal Energy

		C-3.4

		

		Te

		Correction of typing error for degree Celsius symbol

		The water in the cooling trough shall be maintained at 10°C to 20°C

		



		HPCL Mittal Energy

		C-5.4 (b)

		

		Te

		Correction of typing error mm in place of ml

		Barometer reading and temperature of the barometer. The observed barometric pressure shall be corrected by reference to standard tables and reported in terms of mm of mercury at 0 °C.

		Agreed



		HPCL Mittal Energy

		C-6.2

		

		Te

		Correction of typing error mm in place of ml

		P = the measured barometric pressure, in mm of mercury, corrected to 0°C.

		Agreed



		HPCL Mittal Energy

		E-3.5.1

		

		Te

		Thermometer used for subject range has accuracy of 0.02 ℃. Freezing point terminology is to be replaced with solidification point to match with Table-1/specification requirement.

		Thermometer– Benzene solidification point thermometer (i.e. ASTMD 112 C thermometer) having a range from 4.0 to 6.0°C and least count of 0.02 °C


 

		Agreed



		BIS

		F-5.1

		Table 6

		Te

		End point of range in sl. No. (i) is same as start point of range in sl. No. (ii). Same case for sl. No. (ii) and (iii)

		Range may be reviewed.

		Above 20 and Above 200 added in rows 2 and 3, respectively.



		FACT

		

		

		Ge

		We would like you to consider ASTM D5871 during the revision of the Benzene specification. FACT Benzene specification also attached.
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		Document has been developed with inputs from manufacturers and users of benzene in India.
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_1779575756.pdf

Draft IS Std 534 Benzene

Proposed change in 6.3.2

e Each container shall have the caution label
'FLAMMABLE' together with the
corresponding symbol for labeling of
dangerous goods as given in IS 1260 (Part 1).
[see Fig. 5 of IS 1260 (Part 1)] captured below.

Pare 1) - 1973

1S : 1260

uie

Flammable Symbol for labelling of dangerous
goods as per Fig. 5 of IS 1260 (Part 1) is outdated
as per current Industry practice. As per Globally
Harmonized System of Classification and Labeling
of Chemicals (GHS) the symbol for flammable is as
follows and standard should be updated to

harmonize it with GHS. The current GHS
regulations for hazard communication and
dangerous goods are basically viewed

separately. As per GHS 7 Label and SDS should
display the following GHS symbols.

The Dangerous Goods pictogram (given below) is placed on the shipping container (not on primary
label) and is applied separately at time of shipment.
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Analysts should inform themselves about the properties, hazards, and proper disposal methods of this material
and other chemicals used in its analyses from an authoritative source such as the Safety Data Sheet (SDS).

REAG E NT Monograph
C H E M I CA LS pubs.acs.org/doi/book/10.1021/acsreagents

Benzene

Part 4, Monographs for Reagent Chemicals: General Descriptions, Specifications, and Tests
elSBN: 9780841230460

Tom Tyner Chair, ACS Committee on Analytical Reagents

James Francis Secretary, ACS Committee on Analytical Reagents

O Authoritative Version: This version is current as of 01 Jun 2016.

ABSTRACT

This monograph for Benzene provides, in addition to common physical constants, a general description including
typical appearance, applications, change in state (approximate), aqueous solubility, and density. The monograph also
details the following specifications and corresponding tests for verifying that a substance meets ACS Reagent Grade
specifications including: Assay, Color (APHA), Residue after Evaporation, Substances Darkened by Sulfuric Acid,
Thiophene, Sulfur Compounds, Water, and Ultraviolet Spectrophotometry.

»

CeHe Formula Wt 78.11 CAS No.71-43-2

UPDATES & ADDITIONS

Published Authoritative Expired Type Summary

28 Feb 2017 01 Jun 2016 Original First on-line publication,
based on 11th ed.

Suitable for general use or in ultraviolet spectrophotometry. Product labeling shall designate the uses for which suitability is

represented on the basis of meeting the relevant specifications and tests. The ultraviolet spectrophotometry specifications
include all of the specifications for general use.

GENERAL DESCRIPTION

Typical appearance . ... ... ............ clear liquid
Applications. . . . .. ... .. . e solvent
Change in state (approximate) . ........... boiling point, 80 °C
Aqueous solubility . . . .. ... ... ... L. 0.1 gin 100 mL at 20 °C
Density. . ...... ..., 0.88

. . DOI: 10.1021/ .4051.2016061
W ACS PUbl |Cat|0n5 © 2017 American Chemical Society A ACS Reagent ;;;;:iaciisrjt;art 4

ACS Reagent Chemicals

ACS Reagent Chemicals; American Chemical Society: Washington, DC, 2017.







Analysts should inform themselves about the properties, hazards, and proper disposal methods of this material
and other chemicals used in its analyses from an authoritative source such as the Safety Data Sheet (SDS).

ACS Reagent Chemicals

pubs.acs.org/doi/book/10.1021/acsreagents

SPECIFICATIONS

General Use

Assay . . . . e . .299.0% CgHg

Maximum Allowable

Color (APHA) . . ... ... i i 10

Residue after evaporation. . ............ 0.001%
Substances darkened by sulfuric acid. . . .. .. Passes test
Thiophene (limit about 1 ppm). . ... ...... Passes test
Sulfur compounds (@asS) . ... ........... 0.005%
Water (H,0). . .. . oo oo 0.05%

Specific Use

Ultraviolet Spectrophotometry

Wavelength (nm) Absorbance (AU)
380t0400. . . . oo 0.01
350 . e 0.02
330 4 i e 0.04
300 . . 0.10
200 .. e 0.30
280 .. e e 1.00
TESTS
Assay

Analyze the sample by gas chromatography using the general parameters cited in [Part 2: Chromatography; Recommended
Procedures; Gas Chromatography]. The following specific conditions are also required.

Column. ... .. . i e Type |, methyl silicone

Measure the area under all peaks, and calculate the benzene content in area percent. Correct for water content.

Color (APHA)

[Part 2: Measurement of Physical Properties; Color (APHA); Procedure for Color (APHA)].

Residue after Evaporation

[Part 2: Gravimetric Methods; Residue after Evaporation]. Evaporate 100 g (115 mL) to dryness in a tared, preconditioned
dish on a hot plate (-100 °C), and dry the residue at 105 °C for 30 min.

T DOI: 10.1021/acsreagents.4051.2016061
) ACS Publications 2017 American chemicat Society B ACS Reagent Chemicals, Part 4

ACS Reagent Chemicals
ACS Reagent Chemicals; American Chemical Society: Washington, DC, 2017.







Analysts should inform themselves about the properties, hazards, and proper disposal methods of this material
and other chemicals used in its analyses from an authoritative source such as the Safety Data Sheet (SDS).

ACS Reagent Chemicals

pubs.acs.org/doi/book/10.1021/acsreagents

Substances Darkened by Sulfuric Acid

Shake 25 mL with 15 mL of sulfuric acid for 15-20 s, and allow to separate. Neither the benzene nor the acid should be
darkened.

Thiophene

Add 5.0 mL of freshly prepared isatin solution (described below) to a dry, clean 50 mL porcelain crucible. Carefully overlay
with 5.0 mL of the sample, allow to stand undisturbed for 1 h, and compare with a blank containing 5.0 mL of isatin solution
in a 50 mL porcelain crucible. No bluish-green color should be present.

For the Determination of Thiophene

Isatin Solution. Dissolve 0.25 g of isatin in 25 mL of sulfuric acid (solution A). Dissolve 0.25 g of ferric chloride in 1 mL
of water; dilute to 50 mL with sulfuric acid, and allow the evolution of gas to cease (solution B). To 2.5 mL of solution
A, add 5.0 mL of solution B, and dilute to 100 mL with sulfuric acid.

Sulfur Compounds

In a well-ventilated fume hood, place 30 mL of 0.5 N potassium hydroxide in methanol in a conical flask, add 5.2 g (6.0 mL)
of the sample, and boil the mixture gently for 30 min under a reflux condenser, avoiding the use of a rubber stopper or
connection. Detach the condenser, dilute with 50 mL of water, and heat on a hot plate (~100 °C) until the benzene and
methanol are evaporated. Add 50 mL of bromine water, and heat for 15 min longer. Transfer the solution to a beaker,
neutralize with dilute hydrochloric acid (1:3), add an excess of 1 mL of the acid, and concentrate to about 50 mL. Filter if
necessary, heat the filtrate to boiling, add 5 mL of 12% barium chloride reagent solution, digest in a covered beaker on a hot
plate (-100 °C) for 2 h, and allow to stand for at least 8 h. If a precipitate is formed, filter, wash thoroughly, ignite, and
weigh. Correct for the weight obtained in a complete blank test.

Water

[Part 2: Titrimetric Methods; Water by the Karl Fischer Method; Coulometric Procedure; Coulometric Procedure for Samples
Using Karl Fischer Reagent, Method 2]. Use 100 pL (88 mg) of the sample.

Ultraviolet Spectrophotometry

Use the procedure under LC Suitablity in [Part 2: Chromatography; Recommended Procedures; LC Suitability]; Procedure for
Absorbance to determine the absorbance.

. . DOI: 10.1021/acsreagents.4051.2016061
) ACS Publications 2017 American chemicat Society C ACS Reagent Chemicals, Part 4
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10 b. N Alkanes C 7 and higher

PARAMETER SPECIFICATION TEST METHOD

. Specific gravity at 15.56°C 0.882 t0 0.886 ASTM D 891

2. Colour Pt-Co Scale °H 15 Max ASTM D 1209

3. Distillation Range(Dried basis) 1°c Max including 80.1°C ASTM D 850

1 to 96 vol%
4.. Solidifying Point 5.45°C Min ASTM D 852

5. Total Sulphur 1 mg/kg Max ASTM D 2785 or DSM 0353-01
6. Hydrogen Sulphide Test Negative ASTM D 853
7. Bromine Index 10 Max ASTM D 1491
8. Acid Wash Colour No 1 Max ASTM D 848
9. Acidity Nil ASTM D 847

10. Purity % WI 99.965 Min -

10 a. Toluene + Methyl Cyclohexane 300 Mg/kg Max Gas chromatography by DSM Test

50 Mg/kg Max

Method 654-1
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