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	(PETROLEUM, COAL & RELATED PRODUCTS DEPARTMENT)

	AGENDA

		3rd December 2024, Tuesday 1400 – 1730 h

	Physico-chemical Test Methods for Petroleum and related products of synthetic or biological origin (excluding bitumen, lubricants, greases and gaseous fuels), PCD 1:3
	7th Meeting

	Convener:  Sh. C Shanmuganathan, BPCL
	Member Secretary: Mr. Hari Mohan Meena

	Meeting Information
Meeting mode: Virtual 
Meeting link: https://bismanak.webex.com/bismanak/j.php?MTID=m926e16652b10fb431f7c65d1467454b2
Meeting number: 2516 244 0877
Password: Physico



ITEM 0 WELCOME AND INTRODUCTORY REMARKS
0.1 Welcome by BIS

0.2 Opening Remarks by the Convener

ITEM 1 CONFIRMATION OF THE MINUTES OF THE 6TH MEETING OF PCD 1:3
The minutes of the 6th meeting of PCD 1:3, held in virtual mode on 19th December 2023, was circulated to members through BIS portal on 8th February 2024. No comments were received.
The Subcommittee may CONFIRM the minutes as circulated.

ITEM 2 TITLE, SCOPE AND COMPOSITION OF PCD 1:3
2.1 The title of the Subcommittee is given below:
TITLE – Physico-chemical Test Methods for Petroleum and related products of synthetic or biological origin (excluding bitumen, lubricants, greases and gaseous fuels)
In compliance to DG BIS directives, proposed rename is “Physico-chemical Test Methods for Petroleum and related products of synthetic or biological origin (excluding bitumen, lubricants, greases and gaseous fuels)”



2.2 The scope of the Subcommittee is given below:
SCOPE –
 (i) To formulate Indian Standards for Physico-chemical test methods for petroleum, and related products of synthetic or biological origin (excluding bitumen, lubricants, greases and gaseous fuels), 
(ii) To organize Inter-laboratory correlation studies for formulating the relevant Indian standards.
    
 The Subcommittee may CONSIDER.

2.3 The composition cum attendance of last three meetings of PCD 1:3 is given in Annex I. 

[bookmark: _MON_1793312816]                                         
 The Subcommittee may CONSIDER.

ITEM 3 ACTIVITIES OF THE SUBCOMMITTEE PCD 1:3 
3.1 The program of work and list of standards published under PCD 1:3 is given in Annex II.

[bookmark: _MON_1758491915]                                            
                                                       The Subcommittee may NOTE
3.2 Details of the Working Groups Meetings
	Sr. No.
	Details of Working Group
	Date of the meeting
	Status

	1
	PCD 01:3: P1 
WG for revision of IS 1448 (Part 87): 1979
Methods of test for petroleum and its products - Auto ignition temperature 

(Convenor – Shri H. Ramakrishnan, CPCL)
	NA



	During the last meeting, the committee decided to retain the working group till the finalization of the document. The Doc is under wide circulation. 

The existing composition of the panel is given below:

i) Shri Ramakrishnan, CPCL (Convener)
ii) Shri Vivek Kumar, PESO
iii) Dr Raj K Singh, IIP
iv) Shri Santosh Bhogle, HPCL, and 
v) Dr Ram Janam Singh, IOC 

Convener of the Working Group Shri H. Ramakrishnan, CPCL has been superannuated. 

The Subcommittee may CONSIDER to appoint an expert from the existing working group.

	2
	PCD 01 : WG07-PCD 1-3
 Review of IS 1448 (Part 18) : 2020  Methods of test for petroleum and its products Part 18 distillation of petroleum products (Third Revision)
	The meeting has been scheduled for the 22nd November 2024
	The Composition of the Working Group is given below:
1. Shri C Shanmuganathan, BPCL, (Convenor)
2. Shri Raja Kishor Barik, HPCL

The working group has been requested to provide the recommendation by 20th November 2024.



	3
	PCD 01 : WG08-PCD 1-3
 Review of IS 1448 (Part 155) : 2020 
Methods of Test for Petroleum and its Products [ P : 155 ] Determination of Trace Nitrogen in Liquid Petroleum Hydrocarbons by Oxidative Combustion with Chemiluminescence Detector
	The Meeting is yet to be scheduled by the Convener.
	The Composition of the Working Group is given below:

1. Shri Adalazhagan K, BPCL Bina Refinery (Convenor)
2. Shri A. S. Krishnamoorthy, Indian Oil Corporation (MKTG)
The working group has been requested to provide the recommendation by 20th November 2024.

	4
	PCD 01 : WG09-PCD 1-3 
Review of IS 1448 (Part 175): 2020/ ISO 6296:2000
Methods of Test for Petroleum and its Products Part 175 Petroleum Products - Determination of Water - Potentiometric Karl Fischer Titration Method
	The Meeting is yet to be scheduled by the Convener.
	The Composition of the Working Group is given below:

1. Dr Ram Janam Singh, IOCL Refineries and Pipelines Division (Convenor)
2. Ms. Reena Kuril, Lubrizol India Limited, Mumbai
The working group has been requested to provide the recommendation by 20th November 2024.

	5
	PCD 01 : WG10-PCD 1-3 
Review of IS 1448 (Part 176): 2020/ ISO 7537:1997
Methods of Test for Petroleum and its Products Part 176 Petroleum Products - Determination of Acid Number - Semi-micro Colour-indicator Titration Method
	Meeting has been scheduled for the 21st November 2024
	The Composition of the Working Group is given below:

1. Dr. Hemant Tyagi, HPCL Mittal Energy Limited (Convenor)
2. Shri Avinash Chandra, RDSO
The working group has been requested to provide the recommendation by 20th November 2024.


	6
	PCD 01 : WG011-PCD 1-3
 Review of IS 1448 (Part 177): 2020/ ISO 3648:1994
Methods of Test for Petroleum and its Products Part 177 Aviation Fuels - Estimation of Net Specific Energy
	The Meeting is yet to be scheduled by the Convener.
	The Composition of the Working Group is given below:

1. Shri Narhar Deshpande, Nayara Energy Limited (Convenor)
2. Shri Uday. B, MRPL
The working group has been requested to provide the recommendation by 20th November 2024.

	7
	PCD 01 : WG012-PCD 1-3
 Review of IS 1448 (Part 178): 2020/ ISO 6271:2015
Methods of Test for Petroleum and its Products Part 178 Clear Liquids - Estimation of Colour by the platinum Cobalt Colour Scale
	The Meeting is yet to be scheduled by the Convener.
	The Composition of the Working Group is given below:

1. Shri Abdul Kareem, CPCL (Convenor)
2. Shri Rakesh Kumar, Directorate General of Civil Aviation
The working group has been requested to provide the recommendation by 20th November 2024.

	8
	PCD 01 : WG013-PCD 1-3 
Review of IS 1448 (Part 182): 2020/ ISO 12937:2000 
Methods of Test for Petroleum and its Products Part 182 Petroleum Products - Determination of Water - Coulometric Karl Fischer Titration Method
	The Meeting is yet to be scheduled by the Convener.
	The Composition of the Working Group is given below:

1. Shri CT Chidambaram, Gulf Oil Lubricants India Limited (Convenor)
2. Shri Partha Jyoti Sharma, Numaligarh Refinery Limited
The working group has been requested to provide the recommendation by 20th November 2024.


The Subcommittee may CONSIDER.

 3.3 Documents Published / Under Publication
	SI No.
	Doc No./ Title
	Current Status

	1. 
	IS 1448 (Part 20) : 2024 / ISO 13736: 2021 — PETROLEUM AND ITS PRODUCTS - TEST METHODS PART 20 DETERMINATION OF FLASH POINT - ABEL CLOSED - CUP METHOD (Fourth Revision) 
Doc. No. PCD 01 (24187)
	Published

	2. 
	IS 1448 (Part 79): 2024 — PETROLEUM AND ITS PRODUCTS - METHODS OF TEST PART 79 DETERMINATION OF VANADIUM AND NICKEL IN FURNACE OIL, CRUDE OIL AND THEIR RESIDUES - SPECTROPHOTOMETRIC METHOD (Second Revision)
Doc. No. PCD 01 (22023)
	Published 

	3. 
	IS 1448: Part 154: 2012 Methods of test for petroleum and its products (Part 154) determination of the oxidation stability of middle - Distillate fuels	
Amendment No 1 September 2024
Doc. No. PCD 01 (24451)
	Published

	4. 
	IS 1448: Part 5: 2024 — PETROLEUM AND ITS PRODUCTS METHODS OF TEST PART 5 DETERMINATION OF KEROSENE BURNING CHARACTERISTICS 24 HOUR METHOD (Second Revision)
Doc. No. PCD 01 (22005)
	Under publication 


	5. 
	IS 1448 (Part 25/Sec 2): 2024 / ISO 3105: 1994 — PETROLEUM AND ITS PRODUCTS - TEST METHODS PART 25 GLASS CAPILLARY KINEMATIC VISCOMETERS - SECTION 2 SPECIFICATIONS AND OPERATING INSTRUCTIONS
Doc. No. PCD 01 (24191)
	Under publication 


	6. 
	IS 1448:   Part   34:   2024 — PETROLEUM AND ITS PRODUCTS TEST METHODS PART 34 DETERMINATION OF SULPHUR IN PETROLEUM PRODUCTS (LAMP METHOD) (Third Revision)
Doc. No. PCD 01 (22406)
	Under publication 

	7. 
	IS 1448 (Part 55: Sec 1: 2024) — PETROLEUM AND ITS PRODUCTS - METHODS OF TEST PARTS 55 / SEC 1 DETERMINATION OF SAPONIFICATION VALUE OF PETROLEUM PRODUCTS (Second Revision)
Doc No. PCD 01 (20185)
	Under publication 




The Subcommittee may NOTE.

3.4 Documents completed wide circulation stage/ under wide circulation stage

	Sl No.
	Doc No./Tittle
	Decision of the Committee
	Action taken/ Current Status


	1. 
	Doc. No. PCD 01 (24193)
IS 1448 (Part 25/Sec 1) : 2018 / ISO 3104: 1994
Methods of test for petroleum and its products [Part 25] transparent and opaque liquids section 1 determination of kinematic viscosity and calculation of dynamic viscosity (Second Revision)


	The Subcommittee NOTED that the document is under wide circulation.

Further, the Subcommittee RECOMMENDED to finalize the document for printing with approval of the Chairman of PCD 01, if no comments received during the wide circulation period. 


	The Document was issued into wide circulation on 22.11.2023.

The end date for comments was 20.01.2024.

Comments received from Shri Milan Vasoya, Nayara Energy Limited, Mumbai are given below: 


 

The Subcommittee may CONSIDER finalizing the document.

	2. 
	Doc. No. PCD 01 (26673)
IS 1447 (Part 4): 1989 
Methods of test for petroleum and its products part 4 sampling of petroleum coke for laboratory analysis


	The	Subcommittee REQUESTED BIS Sectt. to issue the draft into wide circulation for a period of two months.
	The draft was received from CIMFR.
The Document was issued into wide circulation on 10th October 2024.
The end date for comments is 02 December 2024
The Committee may CONSIDER 

	3. 
	Doc. No. PCD 01 (26564)
IS 1448: Part   87: 1979 Methods of test for petroleum and its products: Part 87 Auto ignition temperature of liquid petroleum products


	The	Subcommittee REQUESTED BIS Sectt. to issue the draft into wide circulation for a period of two months.
	The draft was received from WG.
The document was issued into wide circulation on 13th September 2024.
The end date for comments is 12 November 2024.
No comments received on the document.
The Subcommittee may CONSIDER finalizing the document.

	4. 
	Doc. No. PCD 01 (26887)
IS 1448: Part 1: Sec 2: 2002 
Methods of Test for Petroleum and its Products: Part 1 / Sec 2 : Determination of Base Number of Petroleum Products by  Potentiometric Titration (second revision)
	The	Subcommittee REQUESTED BIS Sectt. to issue the draft into wide circulation for a period of two months.




	The draft was received from Smt. H Jyothi, MRPL

The draft was issued into wide circulation on 6th November 2024.
The end date for comments is 5th January 2025.
The Subcommittee may CONSIDER 

	5. 
	IS   1448 (Part 6): 1984 
Methods of test for petroleum and its products part 6:    Heat of Combustion of    Liquid    Hydrocarbon Fuels by Bomb Calorimeter Method (first revision)
	The	Subcommittee REQUESTED BIS Sectt. to issue the draft into wide circulation for a period of two months.
	The draft was received from Smt. Anitha Shetty, MRPL.
The document is under editing for wide circulation

	6. 
	Doc No. PCD 01 (26941) 
IS 1448 (Part 147): 1998 
Methods of test for petroleum and its products Part 147 Determination of potential gum in motor gasoline
	The	Subcommittee REQUESTED BIS Sectt. to issue the draft into wide circulation for a period of two months.


	The draft was received from Shri Santosh Bhogale, HPCL. 

The document issued into wide circulation on 14th November 2024.
The end date for comments is 13th January 2025.
The Subcommittee may CONSIDER

	7. 
	IS 1448 (Part 113): 1983 
Methods of test for petroleum and its products Part 113 Determination of total acidity of ATF aviation turbine fuel
	The Subcommittee NOTED that the draft is awaited from CPCL.
Shri Ramakrishnan, CPCL agree to provide the draft within a month.
	The draft has been received from Shri Ramakrishnan, CPCL

The document is under editing for wide circulation

	8. 
	Doc PCD 01 (20191)

petroleum and its products test methods part xxx determination of mercaptan sulphur







	During the 22nd meeting held on 10th February 2023, Comments received on the WC document Doc PCD 01 (20191) were deliberated and finalized the document for printing as given below:

Put a note under Clause 3.2 stating that “Methyl or Ethyl Alcohol shall be free from aldehydes” and treatment procedure of methyl alcohol to be included before the procedure clause 5. The Committee further DECIDED to send the draft for printing after review of revised draft by Dr S Thorat and approval of Chairman PCD1.
	After the meeting, comments on the documents to drop the subject were received from IOCL. BPCL also agreed to the same.

Details are given below:




The Subcommittee may RE-CONSIDER.




3.5 ISSUES ARISING OUT OF THE PREVIOUS MEETINGS:

	S.N.
	IS No. / Title
	Decision of the Committee
	Action taken/Current Status

	1. 
	IS 1448 (Part 7): 2004 
Methods of Test for Petroleum and its Products Part 7 Determination of calorific value by calculation
	During the earlier meeting, The Subcommittee NOTED CPCL and HPCL is working jointly for preparation of the draft.

CPCL commented on making the following changes in the standard for revision:

1) As this standard is based on ASTM D4868 and calorific values are expressed in British Thermal Unit (BTU) and in calories. In all the Indian standards, SI units are used. Hence it is to be revised to SI units.

2) Specific gravity at 15.56 °C is used for calculation of calorific value. As in ASTM D4868:2017 Density at 15 degrees C is used. Hence the method needs to be revised to calculate the calorific value from the density at 15 °C 

3) Precision limit needs to be revised in line with ASTM D4868:2017.
	
The working draft is yet to be received from CPCL & HPCL.





	2
	IS 1448 (Part 84) : 2017
Methods of test for petroleum and its products [Part: 84] determination of trace elements in petroleum products - Arsenic (First Revision)


	During the earlier meeting, the Subcommittee/ Sectional Committee decided to reaffirm and revise under the R&D scheme of BIS as no inputs were received for the revision of the standard.

  













	Recommended to create a working group of experts to prepare ToRs for R&D.


	3
	IS 1448 (Part 128) : 2018
Methods of test for petroleum and its products [Part: 128] determination of nickel in calcined petroleum coke (First Revision)





	
	

	4
	IS 1448 (Part 132) : 2018
Methods of test for petroleum and its products [Part: 132] Determination of Moisture Content in Raw and Calcined Petroleum Coke 


	
	

	5
	IS 1448 (Part 133) : 2018
Methods of test for petroleum and its products [Part: 133] determination of real density of calcined petroleum coke (First Revision)


	
	

	6
	IS 1448 (Part 134) : 2018
Methods of test for petroleum and its products [Part: 134 ] determination of volatile matter in raw and calcined petroleum coke (First Revision)


	
	

	7
	IS 1448 (Part 139) : 2018
Methods of test for petroleum and its products [Part: 139] determination of real density of calcined petroleum coke using butanol or toluene (First Revision)


	
	

	8
	IS 1448 (Part 140) : 1992
[bookmark: _GoBack]Methods of test for petroleum and its products [Part: 140] determination of apparent density of petroleum coke by mercury pyknometer method


	
	


The Subcommittee may CONSIDER.

3.6 COMMENTS ON PUBLISHED STANDARDS 

	S.N.
	Doc No. / Title
	Action taken/Current Status

	1. 
	IS 1447 (Part 1): 2021 Methods of Sampling of Petroleum and its Products Part 1 Manual Sampling (Second Revision)

	Comments received from Dr. Y S Jhala, IOCL              


             The Committee may CONSIDER.

	2. 
	IS 1448: Part 182: 2020/ ISO 12937: 2000 Methods of Test for Petroleum and its Products Part 182 Petroleum Products Determination of Water — Coulometric Karl Fischer Titration Method
	Comments received from Ms. Kreeti Das, BIS

[bookmark: _MON_1791272502]   
         The Committee may CONSIDER.



[bookmark: _Hlk129959836]3.7 Revision/Reaffirmation of Standards
As per BIS Rules, all published Indian Standards have to be reviewed periodically once in five years to determine the need for revision/reaffirmation/withdrawal. The present directives indicate that the standards fall under the above category shall be reviewed thoroughly and while reviewing following points should be considered:
i)          Does the standard meet the present demand of the industry and the consumers?
ii)         Is it compatible with the available international standards?
iii)        Whether these standards are required to be continued or not?
iv)        Prospective implementation of the standard.
Accordingly, ARPs of 07 Indian Standards formulated by PCD 01/ PCD 1:3 published/reaffirmed during or before 2018-2019 were circulated to the committee members for soliciting their comments as given in Annex III.

[bookmark: _MON_1791724103]                                                                  
 The Subcommittee may CONSIDER.

ITEM 4 DATE AND PLACE FOR THE NEXT MEETING
ITEM 5 ANY OTHER BUSINESS
ITEM 6 VOTE OF THANKS
7
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Physico –chemical Test Methods for Petroleum and related products of synthetic or biological origin (excluding bitumen, lubricants, greases and gaseous fuels) Subcommittee, PCD 1:3



Composition cum last three attendance



		Sl

No.

		Organization

		Functional Category

		Member Name

		Role

		Member Email

		4th meeting

		5th meeting

		6th meeting

		Total 



		1

		Bharat Petroleum Corporation Limited, Mumbai

		Industry

		C Shanmuganathan

		Convenor

		shanmuganathanc@bharatpetroleum.in

		Y

		Y

		Y

		3/3



		2

		Bharat Petroleum Corporation Limited, Mumbai

		Industry

		Shri Sunit Vinayak Parkar, 

		Alternate Member

		sunitvp@bharatpetroleum.in

		Y

		Y

		Y

		3/3



		

		

		

		Shri Avuluri Srinivasa Reddy

		Alternate Member-II

		avulurisrinivas@bharatpetroleum.in

		

		

		

		



		3

		Bharat Petroleum Corporation Limited, Bina Refinery

Revised Nominations Updated

		Industry

		Shri Adalazhagan K

		Principal Member

		adalazhagank@bharatpetroleum.in

		Y

		N

		Y

		2/3



		4

		CSIR - Indian Institute of Petroleum, Dehradun

		R&D

Organization

		Dr Raj K Singh



		Principal Member

		rksingh@iip.res.in

		Y

		Y

		Y

		3/3



		

		

		

		Dr Pankaj Kumar Kanaujia, 

		Alternate Member

		pankajkk@iip.res.in

		

		

		

		



		5

		Central Pollution Control Board, New Delhi

		Central Ministry/Dept.

		Shri Dinabandhu Gouda, 

		Principal Member

		dinabandhu.cpcb@nic.in

		Y

		Y

		Y

		3/3



		6

		Chennai Petroleum Corporation Limited, Chennai

Revised Nominations Updated

		Industry

		Shri M. Balaguru

		Principal Member

		mbalaguru@cpcl.co.in

		Y

		Y

		Y

		3/3



		

		

		

		Shri Abdul Kareem

		Alternate Member

		kareem@cpcl.co.in

		

		

		

		



		7

		Directorate General of Civil Aviation, New Delhi

		Central Ministry/Dept.

		Shri Amit Gupta, 

		Principal Member 

		rakeshkumar.dgca@nic.in

		Y

		Y

		Y

		3/3



		

		

		

		Shri Rakesh Kumar,

		Alternate Member

		amit.dgca@nic.in

		

		

		

		



		8

		Directorate General of Quality Assurance, Kanpur

Revised Nominations Updated

		Central Ministry/Dept.

		Dr. Om Prakash Singh

		Principal Member 

		omprakash.singh75@gov.in

		Y

		Y

		Y

		3/3



		

		

		

		Shri Vikin Jain



		Alternate Member

		vikin.jain2630@gov.in

		

		

		

		



		9

		Gulf Oil Lubricants India Limited, Mumbai

Revised Nominations Updated

		Industry

		Shri CT Chidambaram

		Principal Member

		chidambaram.cp@gulfoil.co.in

		Y

		N

		N

		1/3



		

		

		

		Shri D Vinod Kumar

		Alternate Member

		dvinod.kumar.cp@gulfoil.co.in

		

		

		

		



		10

		HPCL Mittal Energy Limited, Noida

		Industry

		Dr. Hemant Tyagi

		Principal Member

		Hemant.tyagi@hmel.in

		Y

		N

		Y

		2/3



		

		

		

		Shri Narendra Kumar Gupta, 

		Alternate Member

		narendra.gupta@hmel.in

		

		

		

		



		11

		HP Green Research and Development Centre, Bengaluru

Revised Nominations Updated

		R&D Organization

		Shri S N SHESHACHALA 

		Principal Member

		shesha@hpcl.in

		Y

		N

		N

		1/3



		

		

		

		Shri Sandip Bhowmik

		Alternate Member

		sandip.bhowmik@hpcl.in

		

		

		

		



		12

		Hindustan Petroleum Corporation Limited, Mumbai

Revised Nominations Updated

		MKTG

		Shri Raja Kishor Barik 

		Principal Member

		rkbarik@hpcl.in

		Y

		Y

		Y

		3/3



		

		

		

		Shri Mahesh Kumar Totla, 

		Alternate Member

		 maheshktotla@hpcl.in

		

		

		

		



		

		

		

		Shri Samir Mandal

		Alternate Member-II

		samirmandal2@hpcl.in

		

		

		

		



		13

		Hindustan Petroleum Corporation Limited, Mumbai (Refinery)

		Refinery

		Shri Santosh Dhaku Bhogale, 

		Alternate Member

		santoshbhogale@hpcl.in

		Y

		Y

		Y

		3/3



		14

		Intertek India Private Limited

Revised Nominations Updated

		R&D Organization

		Shri Pravin S poojary

		Principal Member

		Pravin.poojari@intertek.com

		-

		-

		Y

		1/1



		

		

		

		Shri Dattatray Ghadi

		Alternate Member

		dattatray.ghadi@intertek.com

		

		

		

		



		15

		Indian Oil Corporation (MKTG), Mumbai

		Consumer Group

		Shri Sreekumar N V

		Principal Member

		sreekumar@indianoil.in

		N

		Y

		Y

		2/3



		

		

		

		Shri A. S. Krishnamoorthy, 

		Alternate Member

		krishnamoorthyas@indianoil.in

		

		

		

		



		16

		Indian Oil Corporation (R and D Centre), Faridabad

		R&D Organization

		Dr Ajay Kumar Arora, 

		Principal Member

		aroraak1@indianoil.in

		Y

		Y

		Y

		3/3



		

		

		

		Dr E Ramu

		Alternate Member

		emmandir@indianoil.in

		

		

		

		



		17

		Indian Oil Corporation Limited - Refineries and Pipelines Division, New Delhi

		Industry

		Dr Ram Janam Singh, 

		Principal Member

		 singhram@indianoil.in

		N

		Y

		Y

		2/3



		

		

		

		Dr Amit Mishra

		Alternate Member

		MishraA@indianoil.in

		

		

		

		



		18

		Lubrizol India Limited, Mumbai

		Consumer Group

		Shri Anil Mane, 

		Principal Member

		 anil.mane@lubrizol.com

		Y

		Y

		N

		2/3



		

		

		

		Ms. Reena Kuril

		Alternate Member

		 reena.kuril@lubrizol.com

		

		

		

		



		19

		Mangalore Refinery and Petro Chemical Limited, 

Mangalore

Revised Nominations Updated

		Industry

		Shri Manivannan G

		Principal Member

		 manivg@mrpl.co.in

		Y

		Y

		Y

		3/3



		

		

		

		Shri Uday. B

		Alternate Member

		udayb@mrpl.co.in

		

		

		

		



		20

		Nayara Energy Limited, Mumbai

		Industry

		Shri Narhar Deshpande,

		Principal Member

		narhar.deshpande@nayaraenergy.com

		Y

		Y

		Y

		3/3



		

		

		

		Shri Ketankumar Patel 

		Alternate Member

		 ketankumar.patel@nayaraenergy.com

		

		

		

		



		

		

		

		Shri Arpan Shah

		Alternate Member-II

		arpan.shah1@nayaraenergy.com

		

		

		

		



		21

		Numaligarh Refinery Limited, Golaghat

		Industry

		Shri K. Sriniwas

		Principal Member

		 kothapali.srinivas@nrl.co.in

		Y

		N

		Y

		2/3



		

		

		

		Shri Partha Jyoti Sharma 

		Alternate Member

		parthajyoti.sharma@nrl.co.in

		

		

		

		



		22

		Reliance India Limited, Mumbai

Revised Nominations Updated

		Industry

		Shri Balasubramanian K, 

		Principal Member

		 Balasubramanian.kuppuswamy@ril.com

		Y

		Y

		Y

		2/3



		

		

		

		Shri Pramod mall

		Alternate Member

		pramod.mall@ril.com

		

		

		

		



		23

		Research Designs and Standards Organization (RDSO), Lucknow

Revised Nominations Updated

		R&D Organization

		Shri Bharat Prasad

		Principal Member

		bharatprasad2501@gmail.com

		Y

		N

		Y

		2/3



		

		

		

		Shri Avinash Chandra

		Alternate Member

		acsoni.rdso@gmail.com

		

		

		

		



		24

		SGS India Private Limited, Mumbai

		R&D Organization

		Shri Subasini Saraswat Sharma

		Principal Member

		subasini.saraswat@sgs.com

		Y

		N

		N

		1/3



		25

		Society For Petroleum Laboratory - Fuel Testing Laboratory, Noida

		R&D Organization

		Dr. Ajay Kumar Gupta, 

		Principal Member

		Ajay174@yahoo.com

		Y

		N

		Y

		2/3



		

		

		

		Shri. C. Shankar

		Alternate Member

		c.shankar0501@gmail.com
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ANNEX - II



LIST OF INDIAN STANDARDS PUBLISHED UNDER PCD 1:3





		Sl No.

		IS No.

		Title



		1. 

		IS 1447 (Part 1) : 2021

		Methods of Sampling of Petroleum and its Products Part 1 Manual Sampling (Second Revision)



		2. 

		IS 1447 (Part 3) : 2021 / ISO 3170

		Petroleum and its products methods of sampling: Part 3 method of sampling of semi - Solid and solid petroleum products (First Revision)



		3. 

		IS 1447 (Part 4) : 1989

		Petroleum and its products methods of sampling: Part 4 sampling of petroleum coke for laboratory analysis (First Revision)



		4. 

		IS 1448 (Part 1/Sec 2) : 2002

		Methods of test for petroleum and its products [Part 1/ section 2] determination of base number of petroleum products by potentiometric titration (Second Revision)



		5. 

		IS 1448 (Part 2): 2007 / ISO 6619: 1988



		Methods of test for petroleum and its products [Part 2] petroleum products and lubricants - Neutralization number - Potentiometric titration method (Second Revision)



		6. 

		IS 1448 (Part 3) : 2007 / ISO 2977: 1997

		Methods of test for petroleum and its products [Part 3] petroleum products and hydrocarbon solvents - Determination of aniline point and mixed aniline point (Third Revision)



		7. 

		IS 1448 (Part 4/Sec 1) : 2021

		Methods of test for petroleum and its products Part: 4 /Sec 1 Determination of ash



		8. 

		IS 1448 (Part 4/Sec 2) : 2021

		Methods of test for petroleum and its products Part  4 /section 2 ash from grease sulphated ash and water soluble ash (Fourth Revision)



		9. 

		IS 1448 (Part 5) : 1970

		Methods of test for petroleum and its products: Part 5 burning quality (First Revision)



		10. 

		IS 1448 (Part 6) : 1984

		Methods of test for petroleum and its products (Part 6) heat of combustion of liquid hydrocarbon fuels by bomb calorimeter method (First Revision)



		11. 

		IS 1448 (Part 7) : 2004

		Methods of Test for Petroleum and its Products - Part 7 Determination of Calorific Value by Calculation



		12. 

		IS 1448 (Part 8) : 2012 / ISO 4262: 1993

		Methods of test for petroleum and its products [Part 8] determination of carbon residue - Ramsbottom method (Second Revision)
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METHODS OF TEST FOR PETROLEUM AND ITS PRODUCTS —
TRANSPARENT AND OPAQUE LIQUIDS — SECTION 1 DETERMINATION OF
KINEMATIC VISCOSITY AND CALCULATION OF DYNAMIC VISCOSITY
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Methods of sampling and test for petroleum and Last date for receipt of comment is
its related products of natural or synthetic Origin 20" January 2024
(excluding bitumen) Sectional Committee, PCD 01

NATIONAL FOREWORD
(Formal clauses will be added later).

The text of ISO Standard has been approved as suitable for publication as an Indian Standard
without deviations. Certain conventions are, however, not identical to those used in Indian
Standards. Attention is particularly drawn to the following:

a) Wherever the words ‘International Standard’ appear referring to this standard, they should
be read as ‘Indian Standard’.

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current
practice is to use a point (.) as the decimal marker.

In this adopted standard, reference appears to certain International Standard for which Indian
Standard also exist. The corresponding Indian Standard, which is to be substituted in their
respective places, is listed below along with their degree of equivalence for the editions
indicated:

International Standard Corresponding Indian Standard | Degree of Equivalence
ISO 3696: 1987 — Water for | IS 1070: 2023 — Reagent Grade | Not Equivalent
analytical laboratory use — | Water Specification Fourth

Specification  and  test | Revision

methods

The technical committee has reviewed the provisions of the following International Standards
referred in this adopted standard and has decided that they are acceptable for use in
conjunction with this standard:
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November 2023
International Standard Title
ISO 3105: 1994 Glass capillary kinematic viscometers — Specifications and
operating instructions
ASTM E2877 Standard Guide for Digital Contact Thermometers

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)’.

NOTE — The technical content of this document has not been enclosed as this is identical
with the corresponding 1SO Standard. For details, please refer to 1SO 3104: 2023 or kindly
contact:

Smt. Meenal Passi

Sc - F & Head (PCD)

Petroleum & Coal related products Department (PCD)
Bureau of Indian Standards

9, B.S. Zafar Marg,

New Delhi-110002

Email: pcd@bis.gov.in

Telephone: 011-23235432
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Doc. No. / IS No.: PCD 1(24193)/ IS 1448 Part 25 Sec 1: 2018 / ISO 3104: 1994

Doc. Title: Methods of test for petroleum and its products [Part 25] transparent and opaque liquids section 1 determination of kinematic viscosity and calculation of dynamic viscosity (Second Revision)

		Sl. No.





(1)

		Clause/Sub-clause/ para/table/fig. No. commented



(2)

		Commentator/

Organization/

Abbreviation



(3)

		Type of Comments

(General/Editorial/ Technical)

(4)

		Justification







(5)

		Proposed change/Suggestions





(6)



		i) 

		-

		Shri Milan Vasoya, Nayara Energy Limited, Mumbai

		General

		Relevent ISO standard is reviewed for adoption. "mm²/s" unit is mentioned in whole ISO standard. The Unit of measurement "centistokes (Cst)" is also used commonly for reporting everywhere at national and international supply.  

		The Unit of measurement "centistokes (Cst)" need to be incorporated with "mm²/s", when ISO standard will be adopted.
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Draft Indian Standard
PETROLEUM AND ITS PRODUCTS — METHODS OF TEST
PART 4 SAMPLING OF PETROLEUM COKE FOR LABORATORY ANALYSIS
[Second Revision]

(ICS 75.080)
Methods of Sampling and Test for Petroleum and related Last date for receipt of comment is
Products of Natural or Synthetic Origin (excluding 02 December 2024

bitumen) Sectional Committee PCD 01

FOREWORD
(Formal clause will be added later)

Reduction & division of petroleum coke is necessary to produce appropriate analytical samples to
determine different physical and chemical properties in the laboratory. Mechanical sampling from
moving streams is the desired method for sampling. However, often infrastructure required for
mechanical sampling are not available. The fundamental requirements of sampling are that all
particles of the coke in the lot are accessible to the sampling instrument and that each individual
particle has an equal probability of being selected and included in the sample. In case of manual
sampling conditions are often far from ideal. The methods described in this standard are proposed
to obtain the most representative sample that can be achieved. Manual sampling should only be
applied if no possibility for mechanical sampling exists.

IS 1447 "Methods of sampling of petroleum and its products™ was initially published in 1966,
based on the overseas publications IP Part IV 1962 Ed. 2 'Methods of sampling' issued by "The
Institute of Petroleum, London, ASTM D 270 Sampling and petroleum products and ASTM D
1265 Sampling of liquefied petroleum (LP) Gases issued by the American Society for Testing and
Materials, respectively. Later with the advent of techniques, the Committee decided to revise the
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standard dividing it into parts. Accordingly, first revision of the standard was taken up in 1989 and
published based on ASTM D 346-78 and ASTM D 2013-86.

The second revision has been brought out to keep pace with the latest technological developments
and international practices. In this revision following major changes have been made:

a) Reduction of sample quantity to the desired level Coning and Quartering method
has been introduced along with existing riffle divider.

b) IS 1448 [P: 132] has been incorporated for determination of moisture content in
raw and calcined petroleum coke. The moisture determined by this test method shall
be used for calculating other analytical results on a moisture-free basis. The
percentage of moisture determined by this test method shall also be combined with
dry moisture loss to determine the total moisture in the sample. Total moisture shall
then be used for calculating other analytical results on an ‘as-received' basis.

In the preparation of this standard, considerable assistance has been derived from the following
standards:

ASTM D 346/346M -11 Standard Practice for Collection and Preparation of Coke Samples
for Laboratory Analysis

ASTM D 2013/D2013M-18 Standard Practice for Preparing Coal Samples for Analysis

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

1.1 This standard prescribes the method of test for the collection and preparation of petroleum
coke samples for laboratory analysis.

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 edition of the standards indicated below:

IS No. Title
IS 436 (Part 1/Sec 1):2024 Methods for sampling of coal and coke Part 1 sampling of
coal, section 1 manual sampling

IS 1448 Part 132: 2018 Methods of Test for Petroleum and its Products: Part 132
Determination of Moisture Content in Raw and Calcined
Petroleum Coke

3 TERMINOLOGY
3.1 Gross Samples

The original sample representing one lot of petroleum coke, that is, composed of a number of
increments on which size reduction or division has not been performed.

3.2 Bulk Samples

A representative portion (R.P.) of the gross sample prepared for ease of handling. When the gross
sample is very large, it is desirable to reduce it to a manageable amount for further subdivision of
the R.P. The bulk sample should not exceed approximately 90 kg and should not be less than
approximately 25 kg. If the gross sample is less than about 90 kg a bulk sample is not needed.

3.3 Analytical Sample

The quantity of petroleum coke sample delivered to the laboratory for further preparation and
analysis of a small R.P. of the gross sample or bulk sample specifically designed for a particular
analytical test.

3.4 Sub-sample

An unbiased portion taken from the sample at any point during sample reduction or division, or
both, to be used for a special purpose.

3.5 Description of Riffle Divider
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3.5.1 A manual sample divider which divides the sample of petroleum coke into two parts of
approximately equal mass. Typical riffle bucket and riffle stands are shown in Fig. 1.

3.5.2 1t is preferable that feed chutes and enclosed riffles are used for sample preparation. The
slope of feed chutes and riffles shall be at least 60 degree for free flow of moist material.

3.6 Coning and Quartering method

Coning and quartering is a manual method to reduce the sample quantity up to the desired level.
The petroleum coke sample shall be crushed to the desired size fraction and shall be heaped into
the shape of a cone by pouring one portion (shovel/scoop) of the material after another at the apex
of the cone till the entire sample has been coned. The material shall be allowed to slide down the
sides of the cone only under the influence of gravity.

Flatten the cone evenly so that it forms a low circular pile. Cut the pile into four quarters along
two diameters which intersect at right angles. Retain one pair of opposite quarters and reject the
other. Repeat till the size of the retained sample is reduced to the required mass (see IS 436 Part
1/Sec 1).

3.7 Air-Drying

A process of partial drying of coke to bring its moisture near to equilibrium with the atmosphere
in the room in which further reduction and division of the sample is to take place.

3.8 Moisture Sample

A representative portion (R.P.) of the gross sample used to check the ‘As received’ moisture in a
lot (shipment) of raw petroleum coke. The gross sample and all R.P.’s of the gross sample used to
obtain the analytical moisture sample shall be protected from changes in composition due to
exposure to rain, snow, wind, sun, contact with absorbent materials, and extremes of temperature
(not less than ambient climate or greater than 45 °C). The circulation of air through equipment
shall be reduced to a minimum. Samples in which moisture content is important shall be protected
from excessive air flow and then shall be stored in moisture tight containers.

4 COLLECTION OF GROSS SAMPLE

4.1 Sample coke while it is being loaded into or unloaded from railway wagon, ships or trucks or
when discharged from supply bins, belt conveyors or other coke conveying equipment. Mechanical
sampling devices are more reliable compared to manual intervention. However, when it is not
possible, manual sampling may be done. Sampling shall be done close to the point of interest as
possible.

4.2 When taking the sample, use a pail or a specially built receptacle which may be swung
completely across the flowing stream in a brief interval, so as to take all of the stream for a fixed
interval. Under no circumstances should the sampling receptacle be allowed to overflow or spill.
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4.3 Increments shall be collected regularly and systematically and with such frequency, so that the
entire quantity of the coke sampled shall be proportionately represented in the gross sample. The
standard gross sample should approach the quantities given in Table 1.

Table 1 Mass of the Gross Sample for Tonne of Coke

(Clause 4.3)
SI. No. Tonnage of Coke Minimum Sample
to be Sampled (Ton) Required
Gross Sample (kg)
1) (2) 3)
i) 1000 (ship load) 500
i) 500 250
iii) 50 25

4.4 For quantities up to 500 tonnes it is recommended that one gross sample represents the lot. A
separate gross sample may be taken for each 500 tonnes or fraction thereof. After reduction of
each of the gross sample to a smaller particle size the resulting smaller samples (reduced particles)
may be composited, blended and divided. To composite (blend) to make one gross sample, the size
of the top size particle shall be no larger than the particle size listed in Table 2 for mass of
individual gross samples.
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1A LARGE RIFFLE SAMPLERS
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8.33 TO 25 drmen

1B SMALL RIFFLE SAMPLER
MOTE - May be constructed either dosed of open type, dosed type prefemed.

FIG. 1 SAMPLE DIVIDERS RIFFLE
4.5 All gross samples taken from shipment of petroleum coke shall contain at least 25 kg.
4.6 The gross sample of 25 kg will serve as the bulk sample.
5 SIZE OF INCREMENTS

5.1 When increments are collected from the surface of a loaded rail wagon or truck shipment, the
gross sample shall consist of nine increments of approximate equal quantity. When increments are
taken from piles, conveyor belts, barges, etc. the gross sample shall consist of not less than 25 nor
more than 50 increments of approximately equal quantity.

NOTE - Sample collected from the surface of coke in piles, pins, cars, ships or barges are, in general,
unreliable because of size segregation and should not be used for determining conformance to specifications
unless the purchaser and seller agree. If it is necessary to collect a sample of coke from the surface of a loaded
railroad car, locate the nine points as shown in Fig. 2. The diameter of the hole at the point of sample
collection shall be at least three times that of the largest piece in the shipment.





Doc: PCD 01 (26673) WC
October 2024

- L = LENGTH OF CAR -

W =WIDTH OF CAR

L4 L & *

P

E

L
L
L
L il -

FIG.2 LOCATION OF SAMPLING POINTS FROM EXPOSED SURFACE OF CAR
6 PREPARATION OF COKE SAMPLE FOR LABORATORY ANALYSIS
6.1 Gross Sample

6.1.1 The preparation of the gross sample shall be done by trained and experienced personnel and
should be performed in an enclosed space, roofed, cool and free from excessive air movements.

6.1.2 In handling the gross sample the entire quantity of petroleum coke thus being sampled should
be represented proportionately in the sub-sample.

6.2. Air Drying of the Gross Sample

6.2.1 When the gross sample contains excessive moisture which will hamper the riffling operation
for the moisture R.P., the gross sample shall be weighed and air dried and weighed again recording
the percent, mass loss. In case of excessive moisture in the sample, coning and quartering method
is recommended to get required R.P. sample. However, for wet sample necessary air drying is
required for smoothly passing the samples through crushing/grinding circuit.

6.2.2 For air-drying the gross sample either of the following methods is suitable.

6.2.2.1 Drying pans shall be made of non-corroding metal and of sufficient size so that the sample
can be spread to a depth of preferably not more than 25 mm, with the sides of the pan not exceeding
38 mm in height. The room should be free of dust and excessive air currents to avoid
contamination.

6.2.2.2 Air-drying ovens shall be used to pass slightly heated air over the sample. The oven shall
be capable of maintaining a temperature 10 °C to 15 °C above room temperature, with a maximum
temperature of 45 °C. Air volume changes should occur at a rate of 1 to 4 per minute to avoid
excessive drying. A typical oven is shown in Fig. 3.
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FIG. 3 AIR-DRYING OVEN

6.2.2.3 A drying floor may be used to dry the gross sample. A smooth clean floor in a room free
from dust and excessive air current is suitable.

6.2.2.4 Continue air-drying until the loss in mass of the total gross sample is not more than 0.1
percent per h. stirring at intervals will reduce the air-drying time. Avoid excessive drying time.

6.3 Bulk Sample

6.3.1 The gross sample is now subdivided to yield a bulk sample for convenience in handling and
for ultimately making the small analytical sample required. To obtain a bulk sample from a large
gross sample, the top size particle shall not exceed the particle size listed in Table 2 below for the
mass of the gross sample.
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Table 2 Sub-Division of Gross Sample
(Clauses 4.4, 6.3.1, 6.3.3, 6.3.5 and 6.4.3.3)

October 2024

SI. Mass of the Sample to be Largest Size of
No. Divided Petroleum Coke in
Kg Sample Before Division
mm
1) ) (©)
) 450 and above 25.0
i) 225 19.0
iii) 110 12.5
iv) 60 10.0
V) 30 6.7
Vi) 15 4.75

6.3.2 The bulk sample should not be exceeding about 90 kg and should not be less than 25 kg. If
the gross sample needs to be further subdivided to obtain a bulk sample, this may be done using a
mechanical sample reducer.

6.3.3 The desired bulk sample may also be obtained by using a riffle or the coning quartering
method after the gross sample has been sized to meet the requirement in Table 2.

6.3.4 Air dry (see 6.2.2) the gross sample, if needed, so that it shall be fed properly through the
large riffle (75 mm riffle). Calcined coke usually does not require air-drying. Air drying may not
be required in case of coning and quartering method is applied.

6.3.5 Reduce the gross sample to a top size to meet the requirements specified in Table 2.

6.3.6 Determine the number of passes required in the riffling operation based on the total mass of
the gross sample and the mass desired for the bulk sample.

6.3.7 Pass the coke through the riffle from a feed scoop, feed bucket or riffle pan having a lip or
opening extending the full length of the riffle. When using any of these containers to feed the riffle,
spread the coke evenly in the container, raise the container, and hold it with its front edge resting
on the top of the feed through. Then slowly tilt the container so that the coke flows in a uniform
stream through the hopper, straight down over the centre of riffle, into each slot, then, into the
pans. Under no circumstances should the sample be shoveled into the riffle or dribbled from a
small mouthed container. Do not allow the coke to build up in or above the riffle slots. If the coke
does not flow freely through the slots, shake or vibrate the riffle to facilitate the flow. The riffle
used for this operation shall have a slot opening of at least 2 to 24 times greater than the top size
particle of the petroleum coke being riffled.

6.3.8 Similarly in case of coning and quartering method determine the number of cycles required
to get the desired quantity of sample.
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6.3.9 The gross sample is now reduced to a bulk sample that shall be conveniently handled. The
bulk sample is now ready for the preparation of the small analytical sample.

6.4 Analytical Sample

6.4.1 The bulk sample shall now be handled in a way depending upon whether it is calcined or raw
petroleum coke, to obtain the analytical sample. Two general schematics (I and Il) are given as
Fig. 4 and Fig. 5, one for raw petroleum coke and the other for calcined petroleum coke, illustrating
the reduction of the bulk sample to a specific size portion for the analytical sample.

PROCEDURE SCHEMATIC-I
SCHEMATIC-|

RAW PETROLEUM COKE

BULK SAMFPLE AS RECEIVED
& mm to 38 mm TOF SIZE

GRIND TO - 6.7 mm

RIFFLE 700g

GRIND TO - 3.35 mm

RIFFLE 350g

GRIND TO 250 MICRON
AND DRY TO CONMSTANT MASS

ANALYTICAL SAMPLE FOR MOISTURE,
VOLATILE MATTER, ASH, MINERAL,
ANALYSIS, SULPHUR

FIG. 4 PROCEDURE SCHEMATIC - |

6.4.2 Analytical Sample from a Bulk Sample of Raw Coke
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6.4.2.1 The bulk sample of raw petroleum coke will vary in mass from 25 kg to about 90 kg and
will vary in top size particle from 6 mm to 38 mm, depending upon the coke and the mass of the
gross sample from which the bulk sample obtained.

6.4.2.2 Air dry (see 6.2.2) the bulk sample of raw coke, if needed, in order that it shall be properly
ground and fed through riffles or use coning and quartering method.

6.4.2.3 After the bulk sample has been air dried, grind the entire bulk sample to pass a 6.7 mm
sieve using a jaw crusher. Do not over grind, keep a maximum amount of sample as coarse as
possible.

PROCEDURE SCHEMATIC-I
SCHEMATIC-II

CALCINED PETROLEUM COKE

BULK SAMPLE AS RECEIVED
6 mm to 38 mm TOP SIZE

GRIMD AS NECESSARY

RIFFLE 2.5 kg

GRIND TO - 6.7 mm

RIFFLE 1.8 kg

GRIND TO - 850 MICRON

RIFFLE 500g

GRIND TO - 250 MICRON

250g RIFFLE 250g

[
| GRIND TO - 150 MICRON |

| RIFFLE 35g

ANALYTICAL SAMPLE FOR | GRIND TO - 75 MICRON |
MOISTURE, VOLATILE |

MATTER, ASH, MINERAL
ANALYSIS, SULPHUR ANALYTICAL SAMPLE

FOR REAL DENSITY

FIG. 5 PROCEDURE SCHEMATIC - Il

6.4.2.4 Using a riffle, split the bulk sample to obtain a 700 g portion. Follow the procedure for
riffling mentioned in 6.3.6 and 6.3.7. Instead of riffling, the same amount of sample may be
prepared using the coning and quartering method.
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6.4.2.5 Grind the 700 g sub-sample to pass a 3.35 mm sieve using a roll crusher. Do not over-
grind. Use riffle or coning and quartering method to collect a sample of around 350 g.

6.4.2.6 Using a roll crusher, grind the 350 g of sub-sample to pass through 250-micron IS Sieve.
Do not over-grind. About one half of the sample at this point should be retained on a 125-micron
IS Sieve.

6.4.2.7 This prepared sample is now ready for analysis of moisture, volatile matter, ash content
and other chemical analysis. The dried sample shall be stored in a closed container within a
desiccator. Thoroughly mix the sample before extracting portion for analysis.

6.4.3 Analytical Sample from a Bulk Sample of Calcined Petroleum Coke

6.4.3.1 The bulk sample of calcined coke will vary in mass from 25 kg to about 90 kg and will
vary in top particle size from 6 mm to 38 mm, depending upon the type of coke and the mass of
the gross sample from which the bulk sample obtained.

6.4.3.2 The bulk sample shall be air-dried if necessary in accordance with 6.2.2. Very seldom does
a calcined coke has to be air dried.

6.4.3.3 The bulk sample of calcined petroleum coke shall be ground according to the mass and size
indicated in Table 2 and then either riffled or reduced using the coning and quartering method into
an approximately 2.5 kg portion

6.4.3.4 The 2.5 kg portion of the bulk sample shall now be ground to pass a 6.7 mm sieve using a
jaw crusher (do not over-grind) and then riffled or reduced using the coning and quartering method
to collect approximately 1.8 kg.

6.4.3.5 The 1.8 kg riffled portion of minus (-) 6.7 mm sample shall be further ground in a roll
crusher to pass through an 850-micron IS Sieve. Do not over-grind the sample. Divide the sample
to obtain about 500 g.

6.4.3.6 Grind this 500 g sub-sample with a roll crusher to pass through a 250-micron IS Sieve and
then divide into two parts.

6.4.3.7 The first portion (250 g) of the sample shall be used for the analytical sample for
determination of moisture, volatile matter, ash, and Sulphur, silicon and trace metal analysis.

6.4.3.8 The second portion (250 g) of the sample shall be further ground to a 150-micron size and
about 35 g shall be riffled out and ground in a ball mill or other suitable pulverizing equipment to
pass through a 75-micron IS Sieve. This sample shall be used for the analytical sample for
determination of real density test.

6.4.3.9 Store the sample in closed containers and mix it thoroughly before extracting portions for
analysis.
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6.5 Operation of Grinding Equipment
6.5.1 Jaw Crusher Operation

a) Every effort shall be made to grind the sample in a manner that prevents the introduction
of contaminants. The jaw crusher shall be cleaned after each use.

b) Set the jaw crusher to the desired top size particle by using the manganese steel jaw
plates;

c) Pass only + (mesh) sample through the jaw crusher, catching the sample below the jaw
in a suitable container;

d) Feed the jaw crusher slowly, never completely filling or overflowing the jaw
compartment.

6.5.2 Roll Crusher Operation

a) Every effort shall be made to grind the sample in a manner that prevents the introduction
of contaminants. It is good practice to avoid using the same sample preparation equipment
for handling both types of petroleum coke (calcined and raw).

b) When grinding a coke, set the rolls far enough apart to crush only the largest particles of
sample (R.P.).

c) Screen out all the minus (-) mesh of the desired size (particle), commonly known as
scalping. Only the plus (+) mesh shall be crushed again.

d) Turn on the roll crusher and pour the scalped sample very slowly through the rolls.

e) Again, scalp off the plus (+) mesh size and blend of the minus (-) size with the minus (-)
mesh size from (c) above. Only the plus (+) mesh size shall be ground through the roll
crusher again.

f) Repeat the crushing and scalping process until all material is in the desired minus (-) mesh
size. Ensure that the final minus (-) mesh particles are well blended. Do not rush this
operation.
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bitumen) Sectional Committee PCD 01

FOREWORD

(Formal clauses will be added later)

This standard was originally published in 1979 which was adapted from ASTM D 2155-66
“Standard Test Method for Determination of Fire Resistance of Aircraft Hydraulic Fluids by
Autoignition Temperature” and ISO Standard 3988 “Liquid petroleum products —
Determination of autoignition temperature”

The first revision has been taken up to align with revised ASTM D 2155-18 and to keep pace
with the latest technological developments and international practices

In this revision following major changes have been made:
a) Scope has been modified.
b) Significance of autoignition incorporated.
c) Thermocouples have been modified

In this preparation of this standard, considerable assistance has been derived from the following
standards:

ASTM D 2155-18 — Standard Test Method for Determination of Fire Resistance of Aircraft
Hydraulic Fluids by Autoignition Temperature
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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)’.

1 SCOPE

1.1 This standard prescribes a method for the determination of the autoignition temperature of
a liquid or semi-liquid petroleum product in air at atmospheric pressure using hypodermic
syringe injection into a flask maintained at the test temperature.

1.2 This standard is not designed for evaluating materials which are capable of exothermic
decomposition. For such materials, ignition is dependent upon the thermal and kinetic
properties of the decomposition, the mass of the sample, and the heat transfer characteristics of
the system.

1.3 This standard is not designed for evaluating for solid chemicals which melt and vaporize
or which readily sublime at the test temperature.

1.4 This standard is not designed to measure the autoignition temperature of samples which are
solids or liquids at the test temperature. Such materials will thermally degrade in the flask and
the accumulated degradation products may ignite.

1.5 This standard is not designed to measure the autoignition temperature of chemicals that are
gaseous at atmospheric temperature and pressure.

2 DEFINITION

2.1 Autoignition — The ignition of a material commonly in air as the result of heat liberation
due to the exothermic oxidation reaction in the absence of an external ignition source such as
a spark or flame.

2.2 Autoignition Temperature — It is defined as the minimum temperature at which
spontaneous ignition of a petroleum product occurs in the absence of a flame, under
standardized conditions.

3 OUTLINE OF THE METHOD

3.1 A small measured sample of the product to be tested is injected with a hypodermic syringe
into a heated 200 ml conical borosilicate flask containing air. The contents of the flask are
observed in a darkened room for 5 min following injection of the sample or until autoignition
occurs, autoignition is shown by the sudden appearance of a flame inside the flask. The lowest
flask temperature at which autoignition occurs for a series of prescribed sample volumes is
taken to be the autoignition temperature of the petroleum product in air at atmospheric pressure.

4 SIGNIFICANCE

4.1 Autoignition is dependent on the chemical and physical properties of the sample and the
method and apparatus used for its determination. The autoignition temperature by a given
method does not necessarily represent the minimum temperature at which a given material will
self-ignite in air. The volume of the vessel used is particularly important since lower
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autoignition temperatures will be achieved in larger vessels. Vessel material can also be an
important factor.

4.2 The Autoignition temperature determined by this test method are those at which air
oxidation leads to ignition. These temperatures can be expected to vary with the test pressure
and oxygen concentration.

5 APPARATUS

5.1 The apparatus, shown schematically in Fig. 1 to Fig. 6 shall conform to the requirements
prescribed in 5.2 to 5.6.

5.2 Furnace

Consisting of an approximately 127 mm internal diameter alundum cylinder, approximately
127 mm long, circumferentially wound with an electric heater, compressed asbestos-cement
board cover, ring neck heater and flask guide ring, three neck heater supports, base heater, and
suitable refractory insulating material and retaining shell. Temperature control shall be
achieved by the use of suitable auto-transformers or rheostats, thermocouples and a suitable
potentiometer.

5.3 Hypodermic Syringe — 0.25 ml or 1 ml capacity, graduated at every 0.01 ml and equipped
with a 50 mm long stainless-steel needle of 0.15 mm maximum bore diameter, to inject the
sample into the heated test flask.

5.4 Test Flask — 200 ml capacity, conical flask made of borosilicate glass. A new flask shall
be used for tests on each product.

5.5 Thermocouples — Three calibrated iron/constantan thermocouples to be used for
determining the flask temperature. These shall be mounted in the furnace so as to contact the
exterior wall of the flask 25 mm to 50 mm below the bottom of the neck heater and under the
base of the flask near its centre.

5.6 Timer — An electric timer or stopwatch calibrated in 0.1s or 0.2s intervals shall be used
to determine the time lag before ignition.

NOTE — Time lag is the time interval between the instant of sample injection and that of ignition
as shown by the appearance of the flame.

6 PROCEDURE

6.1 Temperature Control — Adjust the temperature of the furnace so that the temperatures
at the top, centre, and bottom of the test flask (see 5.4) are within 1 °C of the desired test
temperature.

6.2 Sample Injection — Inject 0.07 ml of the sample to be tested into the test flask with the
hypodermic syringe (see 5.3) and quickly withdraw the syringe (see Note).

NOTE — A new flask shall be used for tests on each product, should the flask become visibly
coated with residue before the completion of tests on a product, the final series of tests shall be
conducted with a new flask.
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6.3 Time Measurement — Start the timer (see 5.6) as the sample is injected into the test flask.

6.4 Observations — Observe the inside of the test flask in a darkened room by means of a
mirror placed at an appropriate angle above the flask. If a flame is not observed in 5 min, the
volume of the sample tested is considered non-flammable at the temperature of the test flask.
Completely flush the flask with clean dry air and stop the timer. Then repeat the test at a higher
temperature (about 30 °C). Allow at least 15 min to elapse between tests. If a flame is observed,
stop the timer and record the time interval between the sample injection and the appearance of
the flame to the nearest 0.2 s as the time lag. Lower the test temperature by 3 °C and repeat the
entire procedure until autoignition is no longer obtained. Then raise the test temperature by
about 30 °C and repeat the above procedure using 0.10 ml of the sample. If the lowest
temperature at which autoignition is obtained with this quantity of sample (0.10 ml) is lower
than that found in the previous test, repeat the procedure again using 0.12 ml, then 0.15 ml,
etc., of the sample in 0.02 ml to 0.03 ml steps until the minimum autoignition temperature is
obtained. If the lowest temperature at which autoignition is obtained with 0.10 ml of the sample
is greater than that obtained with 0.07 ml of the sample, repeat the above procedure with 0.05
ml then 0.03 ml instead of 0.12 ml, 0.15 ml, etc.

6.5 Autoignition — Autoignition is usually shown in these tests by the appearance of a yellow
or blue flame. However, pale blue, white, red, or mixed colour flames may be obtained in some
cases.

6.6 Data — Record the test temperature, atmospheric pressure, quantity of sample used, and
time lag before ignition. A plot of the ignition temperature against time lag before ignition may
be used to determine the autoignition temperature, if desired.
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DOTTED LINES
INDICATES METHOD
OF WIRING

T T

All dimensions in millimeters.
FIG. 3 BASE HEATER (COMPRESSED ASBESTOS-CEMENT BOARD)

A = Grooves cut approximately 1.5 wide x 1.5 deep on outside diameter of disc. Nickel-
chromium wire, length approximately 2 500, diameter 0.4

Note — The diameter of the nickel-chromium wire is based on a 110 V electricity supply. The
diameter should be adjusted to suit the supply voltage, or a transformer used to convert the supply
at the terminals to 110 V.
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FIG. 6 FURNACE HEATER (SCHEMATIC WIRING DIAGRAM)

7 REPORT

7.1 Report the autoignition temperature as the lowest flask temperature at which autoignition
was obtained, rounded to the nearest 3 °C. Report the corresponding time lag before ignition
and barometric pressure as the time lag and pressure, respectively.

8 PRECISION

8.1 Results of duplicate tests shall not differ by more than the following amounts:

Temperature Repeatability Reproducibility
Below 316 °C 3 10
Above 316 °C 5 20
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PETROLEUM AND ITS PRODUCTS — TEST METHODS
PART 1 DETERMINATION OF BASE NUMBER OF PETROLEUM PRODUCTS
SECTION 2 POTENTIOMETRIC TITRATION
[ Third Revision of IS 1448 (Part 1/Sec 2)]

(ICS 75.080)

Methods of Sampling and Test for Petroleum and Last date for receipt of comment is
related Products of Natural or Synthetic Origin 05 January 2025
(excluding bitumen) Sectional Committee PCD 01

FOREWORD

(Formal clause will be added later)

The standard IS 1448 Part 1 was originally published in 1971 covering the determination of
acidic or basic constituents in petroleum products and lubricants. This standard was based on
joint publication of ASTM D664-58 and IP 177-64. ASTM D664 was revised in 1989 covering
only determination of acid number and a separate standard was published for determination of
base number, namely, ASTM D4739-92. Base number portion was deleted from ASTM D664-
89 due to poor precision caused mainly by the following:

a) Poorly defined inflection points;

b) Poor solvency with non-polar samples;

c¢) Contamination of electrodes;

d) Poorly specified end-point selection criteria; and

e) A tedious procedure that is unsuitable for automatic titrators.

Considering the revision of ASTM D664 in 1989, and publication of ASTM D4739 in 1992,
this standard was revised for second time in 2002 and the standard was divided into two
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sections, namely, section 1 to cover determination of acid number of petroleum products and
Section 2 to cover determination of base number of petroleum products. Following major
changes were made during the second revision:

a) Title was modified as ‘Determination of base number of petroleum products by
potentiometric titration’;

b) Test method prescribed for determination of acid number was deleted and method for
acid number determination was published as, IS 1448 (Part 1 /Section 1).

c) The standard was aligned with ASTM D4739 and precision was improved through
introduction of following changes:

1) Modification of the titration solvent by including chloroform,
i1) Clear specification of end-point selection criteria, and
1i1) Usage of fixed increment/fixed time titration mode.

The third revision has been brought out to keep pace with the latest technological developments
and international practices. In this revision, the following major change has been made:

a) Use of commercially available buffer solutions has been incorporated.

In the preparation of this standard, considerable assistance has been derived from the following
standards:

ASTM D4739-17 Standard Test Method for Base Number Determination by Potentiometric
Hydrochloric Acid Titration

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)’.

1 SCOPE

1.1 This standard (Part 1/Section 2) prescribes the method of test for determination of basic
constituents in petroleum products and lubricants (see Note). The test method resolves these
constituents into groups having weak-base and strong-base ionization properties, provided the
dissociation constants of the more strongly basic compounds are at least 1000 times that of the
next weaker groups.

NOTE — In new and used oils, the constituents which can be considered to have basic properties are
primarily organic and inorganic bases including amino compounds, although certain salts of heavy
metals, salts of weak acids, basic salts of polyacidic compounds, and some additives, such as inhibitors
or detergents may show basic characteristics.

1.1.1 This test method covers base numbers up to 70. While it can be extended to higher base
numbers, the precision of the test method for base numbers greater than 70 has not been
determined.

1.2 This test method may be used to indicate relative changes that occur in an oil during use
under oxidizing or other service conditions regardless of the colour or other properties of the





Doc: PCD 01 (26887) WC
November 2024

resulting oil. Although the analysis is made under closely specified conditions, the method is
not intended to predict performance of an oil, under all service conditions; for example, no
overall relationship is known between bearing corrosion or the control of corrosive wear in the
engine and base number.

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 edition of the standard
indicated below:

IS No. Title
IS 1070: 2023 | Reagents Grade Water — Specification (fourth revision)

3 TERMINOLOGY

3.1 Base Numbers — The quantity of acid, expressed in milligrams of potassium hydroxide
per gram of sample (see Note) that is required to titrate a sample to a specified end-point.

NOTE — In this test method, the sample is titrated to a meter reading corresponding to a freshly prepared
non-aqueous acidic buffer solution or appropriate inflection point.

3.2 Strong Base Number — The quantity of acid, expressed in terms of the equivalent number
of milligrams of potassium hydroxide per gram of sample that is required to titrate a sample
dissolved in the specified solvent from the initial meter reading to a meter reading
corresponding to a freshly prepared basic buffer solution.

4 OUTLINE OF THE TEST METHOD

The sample is dissolved in a mixture of toluene, isopropyl alcohol, chloroform, and a small
amount of water and titrated potentiometrically with alcoholic hydrochloric acid solution. The
test results of this procedure are obtained by titration mode of fixed increment and fixed time
additions of the titrant. An end-point is selected from a titration curve according to the criteria
given in 12.1 and used to calculate a base number.

5 SIGNIFICANCE AND USE

New and used petroleum products can contain basic constituents that are present as additives
or as degradation products formed during service. The relative amount of these materials can
be determined by titrating with acids. The base number is a measure of the amount of basic
substances in the oil always under the conditions of the test. The base number is used as a guide
in the quality control of lubricating oil formulations. It is also sometimes used as a measure of
lubricant degradation in service.

6 APPARATUS

6.1 Potentiometric Titrimeter
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Automatic or manual with capability of adding fixed increments of titrant at fixed time intervals
(see Annex A).

6.1.1 The titrimeter shall be capable of automatically or manually controlling the rate of
addition of titrant as given in 6.1.2.

6.1.2 Delivery of titrant will be incremental after delivery of precisely a 0.100 ml increment
(see 6.1.3), the delivery is stopped and a fixed time period of 90 s is allowed to pass before
another 0.100 ml increment of titrant is delivered. This procedure is repeated until the titration
is completed.

6.1.3 The precision of addition of the 0.100 ml increments of titrant should be + 0.001 ml for
automatic titrators. For manual burette, it should be + 0.005 ml.

6.2 Glass Indicating Electrode — pH 0 to 14, general purpose.

6.3 Reference Electrode — Sleeve type, saturated calomel electrode, or Ag/AgCl electrode,
with inner and outer electrolyte filling solutions of saturated lithium chloride (LiCl) in
isopropyl alcohol (see Note).

NOTE — Combination electrodes, because of their slow response, have been found unsuitable for this
test method.

6.4 Stirrer, burette, stand, titration vessel, as specified in Annex A are required. A typical cell
assembly is shown in Fig. 1.
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FIG. 1 CELL FOR POTENTIOMETRIC TITRATION

7 REAGENTS
7.1 Purity of Reagents

Reagent grade chemicals shall be used in all tests. Unless otherwise indicated, it is intended
that all reagents shall conform to the specifications of the Committee on Analytical Reagents
of the American Chemical Society, where such specifications are available. Other grades may
be used, provided it is first ascertained that the reagent is of sufficiently high purity to permit
its use without lessening the accuracy of the determination.

7.2 Purity of Water

Unless otherwise indicated, references to water shall be understood to mean reagent water (see
IS 1070).

7.3 Buffer, Aqueous Acid

Commercial pH 3 buffer solution with a tolerance of + 0.02 pH units at 25 °C. This solution
shall be replaced at regular intervals consistent with its stability or when contamination is
suspected. Information related to the stability should be obtained from the manufacturer.

7.4 Buffer, Aqueous Basic

Commercial pH 10 buffer solution with a tolerance of + 0.02 pH units at 25 °C. This solution
shall be replaced at regular intervals consistent with its stability or when contamination is
suspected. Information related to the stability should be obtained from the manufacturer.

7.5 Chloroform — Reagent grade
7.6 Hydrochloric Acid Standard Solution, Alcoholic (0.1 N)

Mix 9 ml of reagent grade hydrochloric acid (specific gravity 1.19), with 1 litre of anhydrous
isopropyl alcohol. Standardize frequently enough to detect normality changes of 0.0005 by
potentiometric titration with 8 ml of the 0.1 N alcoholic KOH solution (see 7.10) diluted with
125 ml CO; free water.

7.7 Hydrochloric Acid Standard Solution, Alcoholic (0.2 N)

Prepare and standardize as described in 7.6, but use 18 ml of HCI (specific gravity 1.19).

7.8 Isopropyl Alcohol (2-Propanol) Anhydrous (Less than 0.1 Percent H20)

In case of non-availability of dry reagent, dry it by distillation through a multiple plate column,
discarding the first 5 percent of material distilling over and using the 95 percent remaining.
Also, drying can be accomplished using molecular sieves such as Linde Type 4A, by passing

the solvent upward through a molecular sieve column using 1 part of molecular sieve per 10
parts of solvent.
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7.9 Lithium Chloride Electrolyte
Prepare a saturated solution of lithium chloride (LiCl) in isopropyl alcohol.
7.10 Potassium Hydroxide Solution, Standard Alcoholic (0.1 N)

Add 6 g of reagent grade potassium hydroxide (KOH) to approximately 1 litre of anhydrous
isopropyl alcohol. Boil gently for 10 min to effect solution. Allow the solution to stand for 2
days and then filter the supernatant liquid through a fine sintered glass funnel. Store the solution
in a chemically resistant bottle. Dispense in a manner such that the solution is protected from
atmospheric carbon dioxide (CO;) by means of a guard tube containing soda lime or soda non-
fibrous silicate absorbent (Ascarite, Carbosorb, or Indicarb), and such that it does not come
into contact with cork, rubber, or saponifiable stopcock grease. Standardize frequently enough
to detect normality changes of 0.0005 by potentiometric titration with weighed quantities of
potassium acid phthalate dissolved in CO> free water.

7.11 Potassium Hydroxide Solution, Standard Alcoholic (0.2 N)

Prepare, store and standardize as directed in 7.10, but use 12 g to 13 g of KOH with
approximately 1 litre of anhydrous isopropyl alcohol.

7.12 Titration Solvent

In a brown reagent bottle, add 30 ml of water to 1 litre of isopropyl alcohol and mix thoroughly.
Add 1 litre each of toluene and chloroform and mix thoroughly.

7.13 Toluene — Reagent grade

7.14 Chromic Acid Solution

NOTE — Causes severe burns. Recognized carcinogen, strong oxidizer.

8 PREPARATION OF ELECTRODE SYSTEM
8.1 Maintenance of Electrodes

8.1.1 Clean the glass electrode (see Note) at frequent intervals (not less than once every week
during continual use) by immersing in cold chromic acid cleaning solution. Drain the calomel
electrode at least once in each week and refill with fresh LiCl electrolyte as far as the filling
hole. Make sure that crystallized LiCl is present in the solution. Maintain the electrolyte level
in the reference electrode above that of the liquid in the titration beaker at all times. When not
in use, immerse the lower half of glass electrodes in water and calomel electrode in saturated
solution of LiCl in isopropyl alcohol. Do not allow them to remain immersed in titration solvent
for any appreciable period of time between titrations. While the electrodes are not extremely
fragile, handle them carefully at all times.

NOTE — Cleaning the electrodes thoroughly, keeping the ground-glass joint free of foreign materials,
and regular testing of the electrodes are important in obtaining repeatable potentials, since contamination
can introduce uncertain, erratic, and unnoticeable liquid contact potentials. While this is of secondary
importance, when end points are chosen from inflection points in the titration curve, it is quite serious
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when end points are chosen at arbitrarily fixed cell potentials (that is, the non-aqueous acidic buffer
potentials).

8.1.2 When Ag/AgCl reference electrode is used for the titration and it contains an electrolyte
that is not 1 m to 3 m LiCl in ethanol, replace the electrolyte. Drain the electrolyte from the
electrode, wash away all the salt (if present) with water and then rinse with ethanol. Rinse
several times with the LiCl electrolyte solution. Finally, replace the sleeve and fill the electrode
with the LiCl electrolyte to the filling hole. When refitting the sleeve, ensure that there will be
a free flow of electrolyte into the system. A combination electrode shall be prepared in the
same manner. The electrolyte in a combination electrode can be removed with the aid of a
vacuum suction. Prior to each titration, soak the prepared electrodes in water, pH 4.5 — 5.5
acidified with HCI, for at least 5 min. Rinse the electrode with propan-2-ol immediately before
use, then with the titration solvent.

8.2 Testing of Electrodes

Test the meter-electrode combination (see Note) when it is first put into use or when new
electrodes are installed and retest at intervals thereafter by dipping the electrodes into a well-
stirred mixture of 100 ml of the titration solvent and 1.0 ml to 1.5 ml of 0.1 N alcoholic KOH
solution (see 7.10). For the meter-electrode combination to be suitable for use, the potential
between the electrodes must change by more than 0.480 V from the potential between the same
electrodes when dipped in the non-aqueous acidic buffer solution.

NOTE — Considerably more sensitive electrodes are now available that will show a potential change of
at least 0.590 V under these conditions, and their use is recommended.

9 STANDARDIZATION OF APPARATUS
9.1 Determination of Meter Readings for the Aqueous Buffer Solution

Ensure comparable selection of end points when definite inflection points are not obtained in
the titration curve. Determine daily for each electrode pair, the meter reading obtained with the
aqueous acidic buffer solution to be used for the determination of base numbers, and with the
aqueous basic buffer solution to be used for the determination of strong base numbers.

9.2 Prepare the electrodes as described in 8.2, immerse them in the appropriate non-aqueous
buffer solution, and stir for at least 2 min, maintaining the temperature of the buffer solution at
a temperature within 2 °C of that at which the titrations are to be made. Read the cell voltage.
The reading so obtained in the acidic buffer solution is taken as the end point for the base
number if an inflection is not observed and the reading obtained in the basic buffer solution is
taken as the end point for the strong base number.

10 PREPARATION OF SAMPLE OF USED OIL

10.1 Strict observation of the sampling procedure is necessary, since the sediment itself is
acidic or basic or has absorbed acidic or basic material from the sample. Failure to obtain a
representative sample negates a meaningful value obtained (see Note).

NOTE — As used oils can change appreciably in storage, samples should be tested as soon as possible
after removing/removal from the lubricating system; and the dates of sampling and testing shall be noted.
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10.2 Heat the sample (see Note) of used oil to (60 + 5) °C in the original container and agitate
the sample until all of the sediment is homogeneously suspended in the oil. If the original
container is a can, or if it is glass and more than three-fourths full, transfer the entire sample to
a clear-glass bottle having a capacity at least one-third greater than the volume of the sample.
Transfer all traces of sediment from the original container to the bottle by vigorous agitation
of portions of the sample in the original container.

NOTE — When samples are visibly free of sediment, the heating procedures described can be omitted.

10.3 After complete suspension of all sediment, strain the sample or a convenient aliquot
through a 150 um (100 mesh) screen for the removal of large contaminated particles.

11 PROCEDURE FOR BASE NUMBER AND STRONG BASE NUMBER
11.1 Calculate the quantity of sample required for its expected base number as follows:

A="/E
where
A = approximate mass of sample, g; and
E = expected base number.

11.1.1 Take a maximum of 5 g and a minimum of 0.1 g for analysis. The precision of weighing
1s as follows:

Size of sample, g Precision of weighing, g
0.1to1 0.002
Above 1 to 5 0.005

11.2 Into a 250 ml titration beaker or a suitable titration vessel, introduce a weighed quantity
of sample as prescribed in 11.1.1 and add 125 ml of titration solvent (see Note). Prepare the
electrodes as directed in 8.2. Place the beaker or titration vessel on the titration stand and adjust
its position so that the electrodes are about half immersed. Start the stirrer, and stir throughout
the determination at a rate sufficient to produce vigorous agitation without spattering and
without stirring air into the solution.

NOTE — Some automatic titrators do not accept a beaker size that contains 125 ml of titration solvent.
In such cases, a lesser amount of solvent in the range from 75 ml to 100 ml is acceptable.

11.3 Select and fill a suitable burette with the 0.1 N alcoholic HCI solution and place the burette
in position on the titration assembly, taking care that the tip is immersed about 25 mm in the
liquid in titration vessel. Record the initial burette and meter (cell potential) readings.

11.4 Titration

The reaction of the hydrochloric acid with the basic components is very slow with most
titrations for base number. As a result, these titrations are not at equilibrium. Because of this,
the titration conditions are tightly specified and must be strictly adhered to in order to achieve
the precision as state (see Note).

NOTE — See Annex B for techniques for reducing the titration time of a sample.
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11.4.1 Whether the titration is carried out manually or automatically, the following procedure
of fixed increment, fixed time addition of titrant must be followed. Add 0.1 N HCI in
increments of 0.100 ml throughout the titration with a 90 s pause between each incremental
addition. Take millivolt readings at the end of each 90 s interval. Continue as above until a
potential is reached which is 100 mV past the meter reading corresponding to that found for
the standard acidic buffer solution (acidic buffer potential). If the volume of titrant required to
reach this potential (100 mV past the acidic buffer potential) is greater than 4.0 ml, reduce the
sample size by one-half and repeat the titration.

11.4.1.1 The meter readings of potential difference are plotted manually or automatically
against the respective volumes of titrant, and the end point taken as described in 12.1.

11.4.2 On completion of the titration, remove the titration vessel and rinse the electrodes and
burette tip with the titration solvent, then with water, then again with titration solvent. (Soak
electrodes in distilled water for at least 5 min before using for another titration). (Store the glass
electrode in deionized or distilled water and the reference electrode with a saturated solution
of LiCl in isopropyl alcohol when not in use) (see 8.1).

11.4.3 Blanks

For each set of samples, make a blank titration of the same volume of titration solvent used for
the sample. For the base number blank, add 0.1 N alcoholic HCI solution in 0.05 ml increments,
waiting 90 s between each addition, until a potential which is 100 mV past the buffer potential
(see 11.4) is reached. For the strong base number blank, add titrant under the same conditions
until the potential corresponding to the basic buffer solution is reached.

12 CALCULATION

12.1 If an inflection (see Note) occurs in the potential region between the acidic buffer potential
(see 11.4) and a point 100 mV past this potential, mark this inflection as the end point. If no
inflection occurs in the above mentioned potential region, mark as the end point the point on
the curve that corresponds to the acidic buffer potential. See Fig. 2 for examples of end points.

NOTE — An inflection point is generally recognizable by inspection whenever at least five successive
cell potential changes, caused by the addition of the corresponding five, increments of titrant, exhibit a
maximum as illustrated by an example in the following table:

Titrant, ml mV
1.8 8.3
1.9 10.7
2.0 11.3
2.1 10.0
2.2 7.9

The difference at the maximum shall be at least 5 mV, and the difference in between the
maximum and both the first and last shall be at least 2 mV.

12.2 Calculate the base number and strong base number as follows:
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Base number, mg KOH/g = [(A-B)X M X 56.1]/W
Strong Base number, mg KOH/g = [(CM + Dm) X 56.1]/W

where
A = alcoholic HCI solution, ml, used to titrate the sample to the end point (aqueous
acidic pH 3 buffer or inflection;
B = alcoholic HCI solution, ml, used to titrate the solvent blank to the same potential at
which the sample end point occurs;
M = molarity of the alcoholic HC1solution;
W = mass of sample, g;
C = alcoholic HCI solution, ml, used to titrate the sample to an end point that occurs at
a meter reading corresponding to the aqueous basic pH 10 buffer;
D = alcoholic KOH solution, ml, used to titrate the solvent blank to the potential
corresponding to C; and
m = molarity of the alcoholic KOH solution.
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FIG. 2 EXAMPLE OF TITRATION CURVES TO ILLUSTRATE SELECTION OF END
POINTS
13 REPORT
Report the results as base number and strong base number.
14 PRECISION AND BIAS

14.1 Precision

The precision of this test method as determined by statistical examination of results on nine
samples of new and used oils run in duplicate by twelve different laboratories is given below.

14.1.1 Base Number
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14.1.1.1 Repeatability

The difference between two test results, obtained by the same operator with the same apparatus
under constant operating conditions on identical test material, would, in the long run, in the
normal and correct operation of the test method, exceed the following value only in one case
in twenty:

10.4 percent of the mean of the two test results.
14.1.1.2 Reproducibility

The difference between two single and independent results obtained by different operators
working in different laboratories on identical test material, would, in the long run, in the normal
and correct operation of the test method, exceed the following value only in one case in twenty
(see Note):

21.1 percent of the mean of the two test results.

NOTE — The range of base number values for which the precision values were established was 0.5 to
70.

14.1.2 Strong Base Number
Precision data have not been developed for strong base number because of its rare occurrence.
14.2 Bias

A statement of bias is not applicable since a standard reference material for this property is not
available.

ANNEX A
(Clauses 6.1 and 6.4)
APPARATUS

A-1 APPARATUS FOR MANUAL TITRATION
It shall consist of the following:
A-1.1 Meter

A voltmeter or potentiometer that will operate with an accuracy of + 0.005 V and a sensitivity
of £ 0.002 V, over a range of at least = 0.5 V, when the meter is used with the electrodes
specified in A-1.2 and A-1.3, and when the resistance between the electrodes falls within the
range from 0.2 MQ to 20 MQ. The meter shall be protected from stray electrostatic fields so
that no permanent change in the meter readings over the entire operating range is produced by
touching with a grounded lead (see Note), any part of the exposed surface of the glass electrode,
the glass electrode leads, the titration stands, or the meter. A desirable apparatus may consist
of a continuous-reading electronic voltmeter with specified range, accuracy, and sensitivity,
that is designed to operate on an input of less than 5 x 107'2A (when an electrode system having
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1000 MQ) resistance is connected across the meter terminals, and that is provided with a
satisfactory terminal to connect the shielded connection wire from the glass electrode to the
meter without interferences from the presence of external electrostatic field.

NOTE — Grounded or connected to the ground means connected through a resistance of not more than
100 to a standard ground potential such as that of a water-service pipe.

A-1.2 Glass Electrode

A pencil-type glass electrode, C (see Fig. 1), 125 mm to 180 mm in length and 8 mm to 14 mm
in diameter. The body of the electrode shall be made of a chemically resistant glass tube with
a wall thickness of 1 mm to 3 mm. The end dipping into the solution shall be closed with a
hemisphere of corning 015 glass or equivalent sealed on to the electrode tube, and the radius
of this hemisphere shall be about 7 mm. The thickness of the glass in the hemisphere shall be
great enough so that the resistance of the hemisphere is 100 MQ to 1000 MQ at 25 °C. The
electrode shall contain a reproducible, permanently sealed liquid cell for making electrical
connection with the inner surface of the hemisphere. The entire electrical connection from the
sealed contact cell to the meter terminal shall be surrounded by an electrical shield that will
prevent electrostatic interferences when the shield is grounded. The shield shall be insulated
from the electrical connection by insulating material of the highest quality, such as rubber and
glass, so that the resistance between the shield and the entire length of the electrical connection
is greater than 50 000 M.

A-1.3 Calomel Electrode

A pencil-type calomel (reference electrode) B, (see Fig.1), 125 mm to 180 mm in length and 8
mm to 14 mm in diameter. This electrode shall be made of glass and shall be provided with an
external, removable glass sleeve on the sealed end that is dipped into the titration solution. The
glass sleeve shall be 8 mm to 25 mm in length, shall be slightly tapered, and shall be ground to
fit the electrode so that the sealed end of the electrode protrudes 2 mm to 20 mm, beyond the
sleeve. The ground surface shall be continuous and free of smooth spots. At a point midway
between the extremities of the ground surface, the electrode tube shall be pierced by a hole or
holes 1 mm in diameter. The electrode shall contain necessary mercury, calomel and electrical
connection to mercury (calomel) or silver/silver chloride (Ag/AgCl), all arranged in a
permanent manner. The electrode shall be filled almost to capacity with saturated LiCl in
isopropyl alcohol electrolyte and shall be equipped with a stoppered port through which the
electrolyte may be replenished. When suspended in the air and with the sleeve in place, the
electrode shall not leak electrolyte at a rate greater than one drop in 10 min.

A-1.4 Stirrer

A variable-speed mechanical stirrer of any suitable type, equipped with a glass, propeller-type-
stirring paddle D, (see Fig. 1). A propeller with blades 6 mm in radius and set at a pitch of 30
to 45° is satisfactory. A magnetic stirrer is also satisfactory. If electrical stirring apparatus is
used, it must be grounded so that connecting or disconnecting the power to the motor will not
produce a permanent change in meter reading during the courses of titration.

A-1.5 Burette
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A 5 ml burette, E (see Fig. 1) graduated in 0.01 ml divisions and calibrated with an accuracy
of £ 0.005 ml. The burette shall have a glass stopcock and shall have a tip that extends 100 mm
to 130 mm beyond the stopcock.

A-1.6 Titration Beaker
A 250 ml beaker made of borosilicate glass, or other suitable titration beaker (see Fig. 1).
A-1.7 Titration Stand

A suitable stand to support the electrodes, stirrer, and burette in the position shown in Fig. 1.
An arrangement that allows the removal of the beaker without disturbing the electrodes,
burette, and stirrer is desirable.

A-2 APPARATUS FOR AUTOMATIC TITRATION

It shall be generally in accordance with A-1 and provide the following technical performance
characteristics of features.

A-2.1 The addition of titrant must be automatically controlled to dispense (0.100 + 0.001) ml
increments of titrant with a waiting period of 90 s between increments.

A-2.2 Interchangeable precision motor-driven burettes with volume dispensing accuracy of +
0.001 ml.

A-2.3 A record of the complete course of a titration by continuously printing out the potential
or change in potential with the addition of each increment of titrant, versus volume of titrant
added.

ANNEX B
(Clause 11.4)
REDUCING TITRATION TIME

B-1 A long, equilibration period of 90 s increment is selected for the base number titration
because the titration reaction and electrode equilibration are generally slow. This, of course,
can lead to long titration time/sample, with a maximum time of 1 h based on the maximum
volume of titrant of 4 ml and a rate of titrant addition of 0.1 ml/90 s. It is possible to
substantially reduce the titration time by pre-dosing with rapid addition of titrant until a
potential within 25 mV of the buffer potential is reached, then allowing 90 s for equilibration
and completing the titration under normal conditions. This procedure is not expected to have
an adverse effect on the precision of this test method, however, the precision under these
conditions has not been determined.

B-2 There are many cases where the optimum in precision in the base number is not required,
and in these cases the titration time can be shortened by taking a smaller sample. For example,
for a base number of 2 and using a sample size calculated from the equation in 11.1, a total
titration time of 24 min would be required. By taking only one half of the prescribed sample
size, the titration time would be reduced to 12 min. The effect of halving the sample size on
the precision of this test method has not been determined but it is expected to be small.
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(excluding bitumen) Sectional Committee PCD 01

FOREWORD
(Formal clause will be added later)

This standard was published in 1998 and assistance was taken from ASTM D 873-88 ‘Standard
test method for oxidation stability of aviation fuels (Potential Residue method)’.

The first revision has been taken up to keep pace with the latest technological developments and
international practices. In this revision following major changes have been made:

a) Amendment No. 1 has been incorporated.

b) The reference clause has been updated.

c) The term ‘oxidation bomb’ has been substituted with ‘pressure vessel’ to align with current

practices.
d) The purity requirements for n-heptane have been specified.
e) Precision data have been updated.

In reporting the result of the test 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 (Part 147) describes the determination of potential gum in motor gasolines.
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 the standard are encouraged
to investigate the possibility of applying the most recent editions of the standards indicated below:

1S No. Title
IS 170: 2020 Acetone — Specification (fifth revision)
IS 1447 (Part 1): 2021 | Methods of sampling of petroleum and its products: Part 1 Manual
Sampling (second revision)

IS 1448 Methods of test for petroleum and its products
(Part 28) : 2008/ ISO | Petroleum products — Determination of oxidation stability of gasoline
7536: 1994 — Induction period method (fourth revision)

(Part 29) : 2021/ISO | Petroleum products — Gum content of fuels — Jet evaporation method
6246 : 2017 (fourth revision)

3 OUTLINE OF THE TEST METHOD

The sample is oxidised in a pressure vessel in the presence of oxygen for 4 h under prescribed test
conditions. The oxidised gasoline is evaporated and n-heptane insoluble portion of evaporation
residue is reported as potential gum.

4 TERMINOLOGY

For the purpose of this method, the following definitions shall apply.
4.1 Potential Gum

Deterioration products present at the end of a specific ageing period. These deterioration products
exist in solution in the aged fuel and as the toluene acetone soluble portion of the deposits on the
glass sample container. The potential gum is obtained as n-heptane insoluble portion of
evaporation residue obtained by evaporating the aged fuel along with the washing from the glass
sample container, under standard conditions of the test.

5 APPARATUS
5.1 For Oxidation of Sample

Oxidation bath, oxidation pressure vessel, glass sample container and cover, pressure vessel
accessories, pressure gauge and needle valve, thermometers, same as prescribed in IS 1448 (Part
28).





Doc: PCD 01 (26941) WC
November 2024

5.2 For determination of evaporation residue evaporation bath, flow meter, glass beaker, cooling
vessel, thermometer, balance, same as prescribed in IS 1448 (Part 29).

6 MATERIALS

6.1 Gum Solvent

A mixture of equal volume of reagent grade toluene and acetone (see IS 170).
6.2 Air-Filtered

Supplied at a pressure not more than 345 m bar (34.5 kPa).

6.3 n-Heptane — minimum 99.7 percent purity

7 SAMPLING

Sampling shall be done in accordance with the procedure for oxidation stability as prescribed in
9.4 of IS 1447 (Part 1).

8 PREPARATION OF APPARATUS
8.1 Oxidation of Sample

8.1.1 Thoroughly clean a glass sample container to remove traces of any adhering material.
Immerse the container and its cover for at least 6 h in chromic acid solution. Remove them from
the cleaning solution by means of corrosion-resistant steel tongs and handle only with tongs
thereafter. Wash thoroughly first with tap water and then with distilled water, and dry in an oven
at 100 °C to 150 °C for 1 h. Cool the sample container and covers to room temperature.

8.1.2 Drain any fuel from the pressure vessel and wipe the inside of the pressure vessel and lid,
first with a clean cloth moistened with gum solvent and then with a clean dry cloth. Remove, any
gum or gasoline from the annular space between the filler rod and stem with gum solvent.
Occasionally remove the filler rod and stem and carefully clean both stem and rod. Also clean the
needle valve, the quick release air coupling and all lines leading to the pressure vessel. The pressure
vessel, the valve and all connecting lines shall be thoroughly dry before each test is started.

8.1.3 If a thermostatically controlled constant temperature oxidation bath is used, adjust the
temperature to (100.0 = 0.1) °C and maintain it within this temperature range for the duration of
the test.

8.1.4 If a boiling water oxidation bath is used, adjust the temperature within the range of 99.5 °C
to 100.5 °C by the addition of water or a higher boiling liquid such as ethylene glycol. Factors are
given in Table 1 to adjust the 4 h ageing time if the bath temperature at the start of the test deviates
from 100 °C.
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8.2 Assembly of Air-jet Apparatus

Set up the air-jet apparatus as shown in Fig. 1 of IS 1448 (Part 29). With the apparatus at room
temperature, adjust the air flow to give a rate of 600 ml/s for the outlet under test. Check the
remaining outlets for uniform air flow. Make necessary adjustments to individual outlets if the rate
differs by more than (600 &+ 90) ml/s.

8.2.1 To put the apparatus in operation, apply heat to the bath and when its temperature reaches
160 °C, introduce air into the apparatus until a rate of (1000 & 150) ml/s for each outlet is reached.
Measure the temperature in each well with the thermometer placed with the bulb resting on the
bottom of the beaker in the well. Any well having a temperature that differs by more than 5 °C
from 155 °C is not suitable for standard tests.

Heat the evaporating bath to the operating temperatures given below:

Test conditions of operating evaporation bath

Sample Vaporizing medium Operating
temperature, °C

Bath Test well

Motor gasoline Air 160-165 150-160

Introduce air to apparatus and regulate the flow rate to give (1000 £150) ml/s at operating
temperature.

8.2.2 Wash the beakers, tare as well as sample beakers, with the gum solvent until free from gum.

8.2.3 Rinse thoroughly with water and immerse them for at least 6 h in chromic acid cleaning
solution/or suitable detergent solution. Remove the beakers from cleaning solution by means of
corrosion resistant steel tong and handle only with tongs thereafter. Wash the beakers thoroughly
first with tap water then with distilled water and dry in an oven at 150 °C for at least 1 h. Cool the
beakers for 2 h in the cooling vessel placed in the vicinity of the balance. Weigh the tare beaker
and the sample beakers to the nearest 0.1 mg.

9 PROCEDURE
9.1 Oxidation of the Sample

9.1.1 Bring the pressure vessel, glass sample container and the fuel to be tested to a temperature
of 15 °C to 25 °C. Place the glass sample container in the Pressure Vessel and add (100 + 1) ml of
sample. Cover the sample container, close the pressure vessel, and using a quick release air-
coupling, introduce oxygen until a pressure of 689 kPa to 703 kPa is attained. Allow the gas in the
pressure vessel to escape slowly through the needle valve at a rate not to exceed 345 kPa/min.
Repeat the charging and exhausting of the oxygen once more in order to flush out the air originally
present. Introduce oxygen again until a pressure of 689 kPa to 703 kPa is attained and observe for
leaks, ignoring an initial rapid drop in pressure (generally not over 41.4 kPa), which can be
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observed because of the solution of oxygen in the sample. Proceed with the test if the rate of
pressure drop does not exceed 13.8 kPa in 10 min, assume the absence of leaks and proceed with
the test.

9.1.2 Place the charged pressure vessel in the described oxidation bath, being careful to avoid
shaking and record the time of immersion as the starting time. Leave the pressure vessel in the
oxidation bath for the 4 h ageing time. If a boiling water bath is used and the temperature at the
start of the test varies from 100 °C, adjust the 4 h ageing time by the correction factors given in
Table 1.
Table 1 Ageing time Correction Factors
(Clauses 8.1.4 and 9.1.2)

SI No. Temperature, °C Correction Factor
1) 2 (3)
1) 99.5 1.06
1) 99.6 1.04
111) 99.7 1.03
iv) 99.8 1.02
V) 99.9 1.01
vi) 100.0 1.00
vii) 100.1 0.99
viii) 100.2 0.98
1X) 100.3 0.97
X) 100.4 0.96
Xi) 100.5 0.95

NOTE — To obtain the correct ageing time at the operating temperature multiply the 4 h time specified for
100 °C by the correction factor.

9.1.3 At the completion of the period of oxidation, remove the pressure vessel from the bath and
cool rapidly with water while the charging valve is still closed. Release the pressure slowly. Take
the pressure vessel apart and remove the sample container.

CAUTION — Release the pressure through the needle valve at a rate not to exceed 345 kPa/min.
9.2 Determination of Potential Gum

9.2.1 Transfer the oxidised fuel from the glass pressure vessel liner to two glass evaporation beaker
for the determination of potential gum as given in 9.2.2.

9.2.2 Add the oxidised fuel to two sample beakers proximately half in each beaker. Place the
sample beaker and tare beaker in the evaporation bath. When evaporating samples by means of
air, replace the conical jet, maintain the temperature and the rate of air flow of the test. Allow the
evaporation for 20 min. Wash the interior of the glass pressure vessel liner twice with 10 ml
portions of gum solvent to remove gums from the glass liner. Add the equal amount of washings
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to sample evaporation beakers and evaporate under the same operating conditions for another 10
min.

9.2.3 At the end of heating period transfer the beakers from the bath to the desiccator and allow to
cool at room temperature for 45 min.

9.2.4 To each beaker containing the residue. From oxidised gasoline add 25 ml of n-heptane and

swirl gently for 30 s. Treat the tare beaker in the same manner. Allow the mixture to settle for 10
min.

9.2.5 Decant and discard the n-heptane solution, taking care to prevent the removal of any solid
residue.

9.2.6 Repeat the extraction with a second portion of 25 ml of n-heptane in the same manner as
described in 9.2.4 and 9.2.5. If the extract is coloured, repeat the extraction with third portion (25

ml) of n-heptane.

9.2.7 Place the beakers including the tare, in the evaporation bath maintained at 160 °C to 165 °C
and without replacing the conical jets, allow the beakers to dry for 5 min.

9.2.8 At the end of the drying period, remove the beakers from the bath, place them in the
desiccator and allow to cool in the vicinity of the balance for at least 2 h. Weigh the sample beakers
and tare beaker to the nearest 0.1 mg.

10 CALCULATION

Calculate the potential gum of gasoline as follows:

Combine the results obtained separately determined residues in two evaporation beakers as the
potential gum.

11 REPORTING
Report the potential gum to the nearest g/m> as potential gum, heptane washed.
12 PRECISION

The results of two determinations on the same sample should not differ by more than the amount
given below:

Potential gum, glm’ Repeatability Reproducibility
Up to 50 20 30
51-100 30 40
101 - 200 40 60
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FOREWORD
(Formal clause shall be added later)

Mercaptan sulphur is generally present in crude oil in the form of methyl mercaptan. However,
high amounts of mercaptan concentration in petroleum products can corrode the stainless steel
and alloys used in oil and gas infrastructure.

This standard is a part of series of standards on “Methods of test for petroleum and its products’
IS 1448.

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)’.

1 SCOPE
This test method is intended for the determination of the mercaptan sulphur in motor fuels and
other volatile petroleum distillates containing more than 0.001 percent by weight of mercaptan

sulphur.

2 PRINCIPLE

Hydrogen sulphide, if present, is removed from the sample, and the low boiling point
mercaptans are converted into silver mecaptides by reaction with silver nitrate, the excess of
which is then determined by titration with ammonium thiocyanate.

3 REAGENTS

3.1 Cadmium Sulphate Solution

Containing 150 g of cadmium suphate (3CdS04.8H>0), dissolved in 120 ml of sulphuric acid
(1 N) and diluted to one litre with distilled water.

3.2 Methyl or Ethyl Alcohol — 95 percent by volume, free from aldehydes.
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3.3 Silver Nitrate Solution
0.02 N, standardized by gravimetric determination of the silver as chloride.

3.4 Ferric Ammonium Alum Solution

Dissolve 40 g of ferric ammonium alum and 20 ml of dilute nitric acid (6 N) in 100 ml of
distilled water and boil to remove free oxides of nitrogen. Dilute to 400 ml with distilled water.

3.5 Ammonium Thiocyanate Solution

0.02 N, standardized against silver nitrate solution.

4 SAMPLE

4.1 The quantity of sample to be taken depends on the mercaptan sulphur content (see 4.1.1).

In general the quantity of mercaptan sulphur present in the portion taken for examination
should be in the range of 0.001 to 100 g. Suitable quantities are as follows:

Mercaptan Sulphur Content (in percent by weight) | Quantity of Sample (in gm)
Over 1.0 Less than 0.1

0.10to 1.0 1t00.1

0.01 to0 0.10 10to 1

0.001 to 0.01 100 to 10

4.1.1 Samples of high mercaptan content may require dilution with methyl or ethyl alcohol so
that an aliquot portion can be measured for test.

5 PROCEDURE

5.1 If the sample contains hydrogen sulphide, shake with the cadmium sulphate solution.
Separate from the aqueous layer and filter.

5.2 Place a suitable measured volume of the sample or of the filtrate in a 250 ml conical flask
fitted with a ground glass stopper and dilute with 15 ml of methyl or ethyl alcohol. Add 20 ml
of silver nitrate solution and shake the mixture vigorously for 5 minutes. If a persistent
emulsion is formed, add a further portion of methyl or ethyl alcohol. Add 2 ml of ferric
ammonium alum solution and titrate the excess of silver nitrate with ammonium thiocyanate
solution.

6 CALCULATION

(N1XV1—N2XV2)X3.2
w

Mercaptan sulphur content, percent by weight =

where

V1 = volume of silver nitrate solution used, in ml;
Ni=normality of silver nitrate solution;

V2 = volume of ammonium thiocyanate solution used, in ml;
N> =normality of ammonium thiocyanate solution; and
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W = weight of sample calculated from volume and relative density, in g.

7 REPORT
Report the results as percent weight mercaptan sulphur content. Concentrations below 0.01

percent weight should be reported to the nearest 0.000 1 percent of weight. For concentration
of 0.01 percent by weight and over, report to the nearest 0.00 1percent by weight.

8 PRECISION

The precision limits of this method have not been established.
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Methods of Measurement and Test for Petroleum, Petroleum Products and Lubricants Sectional
Committee, PCD 1

NATIONAL FOREWORD

This Indian Standard [P : 109] (First Revision) which is identical with 1ISO 3012 : 1999 ‘Petroleum
products — Determination of thiol (mercaptan) sulfur in light and middle distillate fuels —
Potentiometric method’ issued by the International Organization for Standardization (ISO) was
adopted by the Bureau of Indian Standards on the recommendations of the Methods of Measurement
and Test for Petroleum, Petroleum Products and Lubricants Sectional Committee and approval of the
Petroleum, Coal and Related Products Division Council.

This standard was first published in 1981 which was based on ISO 3012 : 1974. Since ISO 3012 has
subseguently revised as ISO 3012 : 1999, the Committee, therefore, decided to revise this Indian
Standard and publish under the dual numbering system. Consequently the title of the standard has
been modified.

The text of ISO Standard has been proposed to be approved as suitable for publication as an Indian
Standard without deviations. Certain conventions are, however, not identical to those used in Indian
Standards. Attention is particularly drawn to the following:

a) Wherever the words ‘International Standard’ appear referring to this standard, they should be
read as ‘Indian Standard’.

b) Comma {(,}) has been used as a decimal marker, while in Indian Standards, the current
practice is to use a point (.) as the decimal marker.

CROSS REFERENCES

In this adopted standard reference appears to certain international Standards for which Indian
Standards also exist. The corresponding Indian Standards, which are to be substituted in their place,
are listed below along with their degree of equivalence for the editions indicated. However, that
International Standard cross-referred in this adopted 1ISO Standard, which has subsequently been
revised, position in respect of that latest 1ISO Standard has been given:

International Standard Corresponding Indian Standard Degree of
Equivalence
1ISO 385-1 : 1984 Laboratory glassware Nil —
— Burettes — Part 1 General
requirements
ISO 3170 : 2004 Petroleum liquids — IS 1447 (P : 16) : 2000 Petroleum and its  Technically
Manual sampling products — Methods of sampling: Part 1 equivalent
Manual sampling (first revision) with minor
deviations
ISO 3171 : 1988 Petroleum liquids — Nit —
Automatic pipeline sampling
ISO 3675 : 1998 Crude petroleum and IS 1448 [P : 16] : 2000 Methods of test for ~ Technically
fiquids petroleum products — petroleum and its products: [P 16] equivalent
Laboratory determination of density — Density of crude petroleum and liquids with minor
Hydrometer method petroleum  products by hydrometer  deviations
method
ISO 3696 : 1987 Water for laboratory S 1070 : 1992 Reagent grade water (third do
use — Specification and test method revision)

{ Continued on third cover)
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Indian Standard

METHODS OF TEST FOR PETROLEUM AND ITS

PRODUCTS
[P:109]
PETROLEUM PRODUCTS — DETERMINATION OF THIOL (MERCAPTAN) SULPHUR IN
LIGHT AND MIDDLE DISTILLATE FUELS — POTENTIOMETRIC METHOD

( First Revision )

WARNING — The use of this International Standard may involve hazardous materials, operations and
equipment. This International Standard does not purport to address all of the safety problems associated
with its use. It is the responsibility of the user of this International Standard to establish appropriate safety
and health practices and determine the applicability of regulatory limitations prior to use.

1 Scope

This International Standard specifies a method for the determination of thiol (mercaptan) sulfur in light distillates,
such as gasolines and naphtha fractions, and middle distillate fuels, such as kerosines and gas oils, in the range of
0,000 3 % (m/m) to 0,010 0 % (m/m) (3 mg/kg to 100 mg/kg). Organic sulfur compounds such as sulfides, disulfides
and thiophene do not interfere. Elemental sulfur does not interfere at contents less than 0,000 5 % (m/m). Hydrogen
sulfide interferes, if not removed as described in 8.2.

NOTE For the purposes of this International Standard, the term “% (m/m)” is used to represent the mass fraction of a
material.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this Internationai Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the lates edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 385-1:1984, Laboratory glassware — Burettes — Part 1: General requirements.
ISO 3170:1988, Petroleum liquids — Manual sampling.
ISO 3171:13988, Petroleum liquids — Automatic pipeline sampling.

I1SO 3675:1998, Crude petroleum and liquid petroleum products — Laboratory determination of density — Hydrometer
method.

150 3696:1987, Water for analytical laboratory use ~ Specification and test methods.

1SO 12185:1996, Crude petroleum and petroleum products — Determination of density — Oscillating U-tube method.

3 Principle

A hydrogen sulfide-free sample is dissolved in an alcoholic sodium acetate titration solvent and the solution
obtained is titrated potentiometrically with silver nitrate standard alcoholic solution, using as an indicator the
potential between a glass reference electrode and a silver/silver sulfide indicating electrode. Under these conditions,
the mercaptan sulfur is precipitated as silver mercaptide, and the end-point of the titration is shown by an infiection
point in the curve of titrated volume versus cell potential.
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4 Reagents and materials

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade. All references to
water shall be understood to mean water conforming to grade 3 of ISO 3696.

4.1 Propan-2-ol, of 99 % minimum purity.

It is important that all propan-2-ol used in this analysis is free from peroxides. Either ensure that the alcohol is free
from peroxides by analysis, or pass it through a column of activated alumina to remove peroxides that may have
formed during storage.

4.2 Cadmium sulfate acid solution

For referee analysis, dissolve 150 g + 1 g of cadmium sulfate (3CdSO,-8H,0) in water, add 10 ml of approximately
16 % (m/m) sulfuric acid and dilute to 1 litre with water.

For routine analysis, use sodium hydrogen carbonate (4.2.1).
WARNING - Cadmium sulfate is toxic, and shall be disposed of as environmental toxic waste.
4.2.1 Sodium hydrogen carbonate solution

Dissolve 50 g + 1 g of sodium hydrogen carbonate (NaHCO,) in water, and make up to 1 litre. Since sodium sulfide
is colourless, the removal of hydrogen sulfide shall be confirmed by the use of lead acetate paper (4.2.2).

4.2.2 Lead acetate paper

Soak strips of filter paper in a 5 % (m/m) solution of lead acetate [(CH;COO),Pb-3H,0] in water, and allow to dry in
a closed container.

4.3 Potassium iodide solution.

Dissolve 17,0 g+ 0,5 g of potassium iodide (KI), weighed to the nearest 0,01 g, in 100 ml of water and dilute to
1 000 m!l in a volumetric flask with propan-2-ol (4.1). Calculate the concentration in moles per litre.

4.4 Silver nitrate solutions
4.4.1 Preparation of 0,1 mol/l solution

Dissolve 17,0 g + 0,5 g of silver nitrate (AgNO3) in 100 mi of water and dilute to 1 litre with propan-2-ol (4.1). Store
in a dark bottle and standardize at intervals frequent enough to detect a change of 0,000 5 mol/i or greater.

4.4.2 Standardization

Add 6 drops of concentrated nitric acid [HNO4 = 35 % (m/m)] to 100 ml of water in a 300 ml tall-form beaker and boil
for 5 min. Cool to ambient temperature and pipette 5 ml of potassium iodide solution (4.3) into the beaker. Titrate
with the silver nitrate solution, choosing the end-point at the inflection of the titration curve.

4.4.3 Preparation of 0,01 mol/l solution

Prepare daily by the dilution of 100 ml of 0,1 mol/l solution (4.4.1) to 1 000 m! with propan-2-ol (4.1) in a volumetric
flask.

NOTE Commercia! standard volumetric solutions are suitable.
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4.5 Sodium sulfide solution

Prepare daily by dissolving 10 g of sodium sulfide (Na,S) in water and diluting to 1 litre.

NOTE Anhydrous sodium sulfide is not widely available, and is expensive. An aqueous solution of hydrated sodium sulfide
{Na,S-9H,0) at 30,5 g/l is satisfactory.

4.6 Titration solvents

Mercaptans of low molecular mass, as usually found in light distillates, are readily lost from the titration solution if an
acidic titration solvent is used. For the determination of mercaptans of higher molecular mass, as found in middle
distillates, the acidic titration solvent is used to achieve more rapid equilibrium between successive additions of the
titrant.

4.6.1 Alkaline titration solvent

Dissolve 2,7 g of sodium acetate trihydrate (CH;COONa-3H,0) or 1,6 g of anhydrous sodium acetate (CH,COONa)
in 25 mi of oxygen-free water, and pour into 975 ml of propan-2-ol (4.1). Remove dissolved oxygen by purging the
solution with a rapid stream of nitrogen for 10 min each day prior to use. Keep the solvent protected from the
atmosphere.

4.6.2 Acidic titration solvent

Dissolve 2,7 g of sodium acetate trinydrate or 1,6 g of anhydrous sodium acetate in 20 ml of oxygen-free water, and
pour into 975 ml of propan-2-ol (4.1) and add 4,6 ml of glacial acetic acid. Remove dissolved oxygen by purging the

solution with a rapid stream of nitrogen for 10 min each day prior to use. Keep the solvent protected from the
atmosphere.

5 Apparatus

Any automatic titration system that meets the precision requirements of this International Standard, and is capabie
of selecting the end-points specified in clause 8, is suitable. Subclauses 5.1 to 5.4 describe a manual system.

5.1 Titration burette, conforming to the requirements of 1ISO 385-1, of 10 ml capacity, graduated in 0,05 ml
intervals, and with a tip that extends approximately 120 mm below the stopcock.

5.2 Cell system, consisting of a reference electrode and an indicating electrode.

The reference electrode shall be a sturdy, pencil-type glass electrode, having a shielded lead connected to earth
(ground). The indicating electrode shall be made from a silver wire, 2 mm in diameter or larger, mounted in an
insulated support.

NOTE A silver billet electrode is also suitable as an indicating electrode.

5.3 Electronic voltmeter, operating on an input of less than 9 x 10~12 A, and having a sensitivity of + 2 mV over a
range of at least + 1 V.

The voltmeter shall be electrostatically shielded, and the shield shall be connected to earth (ground).

5.4 Titration stand, preferably built as an integral part of the meter housing and provided with supports for the
electrodes and electrical stirrer, all connected to earth (ground).

No permanent change in the meter reading shall be noticeable upon connecting or disconnecting the stirrer motor.

5.5 Abrasive paper or cloth, having an average patrticle size of 18 um (800 grit).

6 Samples and sampling

6.1 Unless otherwise specified, samples shall be obtained by the procedures given in 1SO 3170 or ISO 3171.
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6.2 Samples of light distillates shall be kept cold (< 4 °C) to avoid loss of volatile components containing thiols.
When analysing light distillates with high thiol content, the titration solvent, and preferably the titration burette and
pipette for measuring the test portion, shall also be cooled to a similar temperature, and the analysis shall be carried
out as soon as possible after removal from the cooling chamber.

NOTE Light naphtha fractions of high thiol content (>100 mg/kg) boiling below 85 °C have been shown to be very sensitive
to the titration temperature.

7 Preparation of apparatus

7.1 Glass electrodes

After each manual titration, or batch of titrations in the case of automatic titration systems, wipe the electrode with a
soft clean tissue and rinse with water. Clean the electrode at frequent intervals (at least once per week) by stirring in
strong oxidizing acid solution for 5 s to 10 s. When not in use, keep the lower half of the electrode immersed in
water.

NOTE Chromosulfuric acid was historically the reference strong oxidizing acid cleaning solution, but users are
recommended to use a non chromium-containing alternative to obtain equivalent cleanliness.

7.2 Silver/silver sulfide electrode
7.2.1 Prior to use, prepare a fresh silver sulfide coating on the electrode by the method given in 7.2.2 to 7.2.6.
7.2.2 Burnish with an abrasive paper or cloth (5.5) until a clean, polished surface shows.

7.2.3 Place the electrode in the operating position and immerse it in 100 ml of titration solvent (4.6) containing 8 ml
of sodium sutfide solution (4.5).

7.2.4 Add slowly from a burette, while stirring, 10 ml of 0,1 mol/l silver nitrate solution (4.4.1) over a period of
10 min to 15 min,

7.2.5 Remove the electrode from the solution, wash with water, and wipe with a soft, clean tissue.
7.2.6 Between manual titrations, or batches of titrations in the case of automatic titration systems, store the

electrode for at least 5 min in 100 ml of titration solvent (4.6) containing 0,5 ml of 0,1 mol/l silver nitrate solution
{4.4.1).

8 Procedure
8.1 Determination of density

It the sample is to be measured volumetrically, determine the density in accordance with 1ISO 3675 or ISO 12185 at
the temperature at which the test portion will be taken.

NOTE The density may be calculated from determined density at a reference temperature by use of the Petroleum
Measurement Tables (ISO 91-1 or ISO 91-2).

8.2 Removal of hydrogen sulfide

Test the sample qualitatively for hydrogen sulfide by shaking 5 ml of the sample with 5 ml of the cadmium sulfate
acid solution (4.2), or by immersion of a small strip of lead acetate paper (4.2.2). If no precipitate appears with the
cadrmum sulfate acid solution, or the colour of the lead acetate paper does not change to brown or black, proceed
as described in 8.3. If a yellow precipitate appears with cadmium sulfate, or the lead acetate paper changes colour,
remove the hydrogen sulfide as described in 8.2.1 or 8.2.2.
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8.2.1 Cadmium sulfate acid solution method

8.2.1.1 Place a quantity of the sample (three to four times that required for the analysis) in a separating funnel
containing a volume of the cadmium sulfate acid solution (4.2) equal to one-half that of the sample, and shake
vigorously.

8.2.1.2 Draw off and discard the aqueous phase containing the yellow precipitate. Repeat the extraction with a
fresh portion of cadmium sulfate acid solution, discarding the aqueous phase. Wash the sample with three 25 ml to
30 mi portions of water, discarding the aqueous phase after each washing.

8.2.1.3 Filter the washed sample through a qualitative filter paper, and test a small portion of the washed and
fitered sample with an approximately equal volume of the cadmium sulfate acid solution.

8.2.1.4 \f no further precipitate is formed, proceed as described in 8.3.

8.2.1.5 If a precipitate appears, repeat the extraction and filtration described in 8.2.1.1 to 8.2.1.3 until all of the
hydrogen sulfide has been removed.

8.2.2 Sodium hydrogen carbonate solution method

8.2.2.1 Place a quantity of the sample (three to four times that required for analysis) in a separating funnel
containing a volume of the sodium hydrogen carbonate solution (4.2.1) equal to one-half that of the sample, and
shake vigorously.

8.2.2.2 Draw off and discard the aqueous phase, and check for the existence of hydrogen sulfide in the sample
phase with lead acetate paper as described in 8.2.

8.2.2.3 If hydrogen sulfide is still present in the sample phase, repeat the washing with successive portions of
sodium hydrogen carbonate solution until no hydrogen sultide is detected.

8.2.2.4 Wash the sample phase with 30 mi to 50 ml of water, shaking vigorously, and discard the aqueous phase.
8.3 Analysis of sample

8.3.1 Either measure with a pipette, or weigh, 20 mi to 50 mi of the original or treated sample into a 300 ml beaker
containing 100 mi of the appropriate titration solvent (4.6). Place the beaker on the titration stand (5.4) or on the
autosampler carousel of an automatic titration system. Adjust the position of the titration stand so that the electrodes
are about half-immersed. Fill the burette (5.1) with 0,01 mol/l silver nitrate solution (4.4.3), and position it in the
titration assembly so that the tip extends approximately 25 mm below the surface of the liquid in the beaker. Adjust
the speed of the stirrer to give vigorous stirring without spattering.

NOTE 1 Samples with a thiol content above 0,010 0 % (m/m) {100 mg/kg) may be analysed by an appropriate reduction in
test portion mass, ensuring that the minimum volume of titration solvent plus test portion exceeds 120 ml. If additional titration
solvent is used to maintain this requirerment, a similar volume should be used for the blank titration (8.4). No precision has been
determined for thiol contents above 0,010 0 % {m/m) (100 mg/kg).

NOTE 2 1f an automatic titration system is used, appropriate modifications to 8.3.1 to 8.3.4, in line with the manufacturer’s
instructions, may be made.

8.3.2 Record the initial burette and cell-potential readings. Add suitable small portions of the silver nitrate solution
and, after waiting until a constant potential has been established, record the burette and voltmeter readings.

NCTE 1t The usual voltmeter readings for mercaptan presence are in the range -250 mV to -350 mV.

NOTE 2 If potential readings obtained with freshly prepared electrodes are erratic, it is possible that the electrodes are not
propeily conditioned. This difficulty usually disappears in succeeding titrations.

NOTE 3 A cell potential is considered constant if it changes by less than 6 mV/min,
NOTE 4 With certain instruments, the algebraic sign of the potential may appear reversed.

8.3.3 When the change of potential is small for each increment of silver nitrate solution, add volumes as large as
0.5 mi. When the change of potential becomes greater than 6 mV per 0,1 ml, use 0,05 ml increments of silver nitrate
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solution. Near the end-point of the titration, 5 min or 10 min may elapse before a constant potential is obtained.
Nevertheless, it is important that the duration of the titration be as short as possible in order to avoid oxidation of the
sulfur compounds by atmospheric oxygen. Once started, a titration shall never be interrupted and resumed later.

8.3.4 Continue the titration until the meter reading change of the cell potential per 0,1 mi of silver nitrate solution
has become relatively constant (see note 1 in 8.3.1). Remove the titrated solution, rinse the electrodes well with
propan-2-ol (4.1), and wipe them with a clean, dry tissue. If an automatic titration system is used, rinse the
electrodes well with propan-2-ol, allow the excess to drain off the electrodes, and then proceed with the next
sample. Between successive determinations (or batches of determinations in the case of an automatic titration
system) on the same day, store electrodes as described in 7.1 and 7.2.5.

8.4 Blank determination
Carry out the procedures described in 8.3.1 to 8.3.4 on 100 mi (see note 1 in 8.3.1) of the appropriate titration

solvent, omitting the test portion addition. Record the volume of 0,01 mol/l silver nitrate solution used to reach the
end-point.

9 Interpretation of results

9.1 Treatment of data

Plot the cumulative volumes of 0,01 mol/l silver nitrate solution (4.4.3) added against the corresponding cell
potentials. Select the end-point at the most positive value of the steepest portion of each “break” in the titration
curve, as shown in Figure 1. The shape of the titration curve may change with difterent instruments. However, the
above interpretation of end-point shall be foliowed.

9.2 Thiols (mercaptans) only

if mercaptans alone are present in the sample, the titration produces a curve of the first type shown in Figure 1,
having a plateau in the vicinity of —-300 mV to -350 mV and an end-point at approximately +300 mV.

9.3 Mercaptans and elemental sulfur

9.3.1 When elemental sulfur and mercaptans are both present in the sample, a chemical interaction occurs which,
in the titration solvent used, precipitates silver sulfide during the titration.

9.3.2 When mercaptans are present in excess, the end of the silver suifide precipitation occurs at approximately
-500 mV, and is followed by the precipitation of the silver mercaptide at the +300 mV end-point. This situation is
shown by the middle curve of Figure 1. Since all of the silver sulfide originates from an original amount of
mercaptan, the total titration to the mercaptide end-point shall be used to calculate the amount of mercaptan sulfur.

9.3.3 When elemental suifur is present in excess, the end of the silver sulfide precipitation is taken in the same
region (+300 mV) as in the case of silver mercaptide, and the elemental sulfur is calculated as mercaptan sulfur.





o 1490 | F . VS ) . cUUS
ISO 3012 : 1999

_ 600k 1 2 N
_-400f- 3 4
>
E
S 200t \ w
L
[+)]
2
3 I
£ 0
S
3]
Q
o +200}

| PN BN
e AN

Volume of silver nitrate solution {ml)

Key

1 Elemental sulfur + excess mercaptans
2 Mercaptans + excess sulfur

3 Mercaptans alone

4  Silver sulfide

5  Silver mercaptide

Figure 1 — Examples of potentiometric titration curves

10 Calculation

Calculate the thiol (mercaptan) sulfur content of the sample, wg, as a percentage by mass [% (m/m)], using the
following equation.

(Vy - V) x ¢ x 3,206

WS =
m
where
v, is the volume, in millilitres, of titrant required to titrate the sample to the end-point;

Vi is the volume, in millilitres, of titrant required to titrate the blank to the end-point;
c is the concentration of the silver nitrate solution, in moles per litre;
m is the mass, in grams, of the test portion;
3,206 is 100 times the relative millimolar mass of sulfur in mercaptan.
NOTE If measured volumetrically, the mass of test portion mass is equal to the volume times the density at the

temperature of measurement (see 8.1).

11 Expression of results

Report the result to the nearest 0,000 1 % (m/m) or to the nearest 1 mg/kg.
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12 Precision

12.1 General

The precision, as determined by statistical examination of interlaboratory test resuits, is given in 12.2 and 12.3, and
is illustrated in Figure 2.

12.2 Repeatability
The difference between two test results obtained by the same operator with thé same apparatus under constant

operating conditions on identical test material would in the long run, in the normal and correct operation of the test
method, exceed the following value in only one case in twenty.

r=0,00007 + 0,027 X
where X is the average of the values being compared.

12.3 Reproducibility

The difference between two single and independent test resuits obtained by different operators working in different
laboratories on identical test material would in the long run, in the normal and correct operation of the test method,
exceed the following value in only one case in twenty.

R =0,00031+0042 X

where X is the average of the values being compared.
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13 Test report

The test report shall contain at least the following information:
a) a reference to this International Standard;

b} the type and complete identification of the product tested;
c) the result of the test (see clause 11);

d) any deviation, by agreement or otherwise, from the procedure specified,;

e) the date of the test.

: 1999
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International Standard Corresponding Indian Standard Degree of

Equivalence

1ISO 12185 : 1996 Crude petroleum and 1S 878 : 1975 Graduated measuring  Technically
petroleum products — Determination of cylinders (first revision) equivalent
density — Oscillating U-tube method with minor
deviations

In case of ISO 385-1 and ISO 3171, the committee responsible for the preparation of this standard

took cognizance of this standard and decided that this is acceptable for use in conjunction with this
standard.

For tropical countries like India, the standard temperature and the relative humidity shall be taken as
27 + 2°C and 65 + 5 percent respectively.

In reporting the results of a test or analysis made in accordance with this standard, if the final value,

observed or calculated, is to be rounded off, it shali be done in accordance with IS 2 : 1960 ‘Rules for
rounding off numerical values (revised)’.
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Indian Standard

METHCD OF TEST FOR
PETROLEUM AND ITS PRODUCTS:

SULPHUR MERCAPTANS
[P:36]
( Fifth Reprint DECEMBER 1998 )

UDC 665-5:543-845-8
Adapted, with permission, from the Institute of Petroleum Standard No. IP 104/53 T

1. SCOPE

1.1 This method is intended for the determination of the mercaptan sulphur
in motor fuels and other volatile petroleum distillates containing more than
0-001 percent by weight of mercaptan sulphur.

2. OUTLINE OF THE METHOD

2.1 Hydrogen sulphide, if present, is removed from the sample, and the low
boiling point mercaptans are converted into silver mercaptides by reaction
with silver nitrate, the excess of which is then determined by titration with

ammonium thiocyanate.

3. REAGENTS

3.1 Cadmium Sulphate Solution — containing 150 g of cadmium
sulphate, 3CdSO,. 8H,0, dissolved in 120 ml of sulphuric acid (1 N) and
diluted to one litre with distilled water.

3.2 Methyl or Ethyl Alcohol — 95 percent by volume, free from aldehydes.

3.3 Silver Nitrate Solution — 0-02 N, standardized by gravimetric deter-
mination of the silver as chloride.

3.4 Ferric Ammonium Alum Solution — Dissolve 40 g of ferric ammo-
" nium alum and 20 ml of dilute nitric acid (6 N) in 100 ml of distilled water
and boil to remove free oxides of nitrogen. Dilute to 400 ml with
distilled water.

© Copyright 1962
BUREAU OF INDIAN STANDARDS
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3.5 Ammonium Thiocyanate Solution — 0-02 N, standardized against
silver nitrate solution.

4. SAMPLE

4.1 The quantity of sample to be taken depends on the mercaptan sulphur
content (see 4.1.1). In general the quantity of mercaptan sulphur present
in the portion taken for examination should be in the range of 0-001 to
0-01 g. Suitable quantities are as follows:
Mercaptan Sulphur Content, Quantity of Sample
Percent by Weight

g
Over 10 * Less than 0-1
0-10 to 10 . 1 to 0-1
0-01 to 0-10 10 to 1
0-001 to 0-01 100 to 10

4.1.1 Samples of high mercaptan content may require dilution with
methy! or cthyl alcohol so that an aliquot portion can be measured for test.

5. PROCEDURE

5.1 If the sample contains hydrogen sulphide, shake with the cadmium
sulphate solution. Separate from the aqueous layer and filter.

5.2 Place a suitable measured volume of the sample or of the filtrate in a
250-ml conical flask fitted with a ground glass stopper and dilute with 15 ml
of methyl or ethyl alcohol. Add 20 ml of silver nitrate solution and shake
the mixture vigorously for 5 minutes. If a persistent emulsion is formed, add
a further portion of methyl or ethyl alcohol. Add 2 ml of ferric
ammonium alum solution and titrate the excess of silver nitrate with ammo-
nium thiocyanate solution.

6. CALCULATION

6.1 Calculate as follows:
Mercaptan sulphur content, percent by weight = Qi‘——-WQ—Q-O—s-‘t

where
V, = volume in ml of 0-02 N silver nitrate solution used,
V, = vogxmc in ml of 002 N ammonium thiocyanate solution used,
an
W = weight in g of sample, calculated from volume of the sample
taken for the test and its specific gravity.
7. PRECISION
7.1 The precision limits of this method have not been established.

2

Reprography Uait, BIS, New Delhi, India
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Request to review the decision of the Sectional Committee PCDO1 - Finalization of the
Doc PCD 01 (20191) PETROLEUM AND ITS PRODUCTS TEST METHODS PART XXX
DETERMINATION OF MERCAPTAN SULPHUR for printing- reg

Me <pcdl@bis.gov.in>
Wed, 11 Sep 2024 5:38:06 PM +0530

ME

To "shanmuganathan" <shanmuganathanc@bharatpetroleum.in>, "adalazhagank" <adalazh
agank@bharatpetroleum.in>, "sunitvp" <sunitvp@bharatpetroleum.in>, "avulurisrinivas"
<avulurisrinivas@bharatpetroleum.in>, "pankajkk" <pankajkk@iip.res.in>, "rksingh" <rk
singh@iip.res.in>, "dinabandhucpcb" <dinabandhu.cpcb@nic.in>, "bjakhmola2002in" <bj
akhmola2002in@yahoo.co.in>, "mbalaguru" <mbalaguru@cpcl.co.in>, "kareem" <karee
m@cpcl.co.in>, "rakeshkumardgca" <rakeshkumar.dgca@nic.in>, "amitdgca" <amit.dgca
@nic.in>, "akkanaujial46" <akkanaujial46@gmail.com>, "stores3-dgqa" <stores3-
dgga@gov.in>, "omprakashsingh75" <omprakash.singh75@gov.in>, "chidambaramcp" <
chidambaram.cp@gulfoil.co.in>, "dvinodkumarcp" <dvinod.kumar.cp@gulfoil.co.in>, "ma
yureshgodbolesil" <mayuresh.godbole.sil@gulfoil.co.in>, "bravi" <bravi@hpcl.in>, "sandi
pbhowmik" <sandip.bhowmik@hpcl.in>, "narendragupta"” <narendra.gupta@hmel.in>, "h
emanttyagi" <hemant.tyagi@hmel.in>, "shesha" <shesha@hpcl.in>, "maheshktotla" <m
aheshktotla@hpcl.in>, "samirmandal2" <samirmandal2@hpcl.in>, "rkbarik" <rkbarik@hp
cl.in>, "santoshbhogale" <santoshbhogale@hpcl.in>, "pravinpoojary" <pravin.poojary @i
ntertek.com>, "dattatrayghadi" <dattatray.ghadi@intertek.com>, "krishnamoorthyas" <k
rishnamoorthyas@indianoil.in>, "sreekumar" <sreekumar@indianoil.in>, "aroraakl" <ar
oraakl@indianoil.in>, "emmandir" <emmandir@indianoil.in>, "singhram" <singhram@in
dianoil.in>, "MishraA" <MishraA@indianoil.in>, "anilmane" <anil.mane@Iubrizol.com>, "r
eenakuril" <reena.kuril@lubrizol.com>, "udayb" <udayb@mrpl.co.in>, "manivg" <manivg
@mrpl.co.in>, "narhardeshpande" <narhar.deshpande@nayaraenergy.com>, "arpanshah
1" <arpan.shahl@nayaraenergy.com>, "ketankumarpatel" <ketankumar.patel@nayaraen
ergy.com>, "kothapalisrinivas" <kothapali.srinivas@nrl.co.in>, "parthajyotisharma" <par
thajyoti.sharma@nrl.co.in>, "Balasubramaniankuppuswamy" <Balasubramanian.kuppus
wamy@ril.com>, "Pramod
Mall" <pramod.mall@ril.com>, "rajeshsrirdso" <rajeshsri.rdso@gmail.com>, "subasinisar
aswat" <subasini.saraswat@sgs.com>, "ajay174" <Ajayl74@yahoo.com>, "cshankar050
1" <c.shankar0501@gmail.com>

Cc "harenderbisht" <harender.bisht@iip.res.in>, "director" <director@iip.res.in>, "Head
PCD" <hpcd@bis.gov.in>

Dear Members of Sub Committee PCD1:3,

This is with the reference to the subject mentioned above. Doc PCD 01 (20191) PETROLEUM AND ITS
PRODUCTS TEST METHODS PART XXX DETERMINATION OF MERCAPTAN SULPHUR. Please
refer to the points [A] to [F] mentioned below:

[A] Extract of the minutes of the meeting of 22nd meeting of the Sectional Committee held on 10th
February 2023 given below:

11/17/2024, 12:19 AM





Request to review the decision of the Sectional Committee PCDO1 - Fin...

2 of 4

https://mail.mgovcloud.in/zm/?fromService=wp&wp Version=1c6¢c7c4...

During the meeting, Comments received on the WC document Doc PCD 01 (20191) Methods of test for
petroleum and its products Part Determination of mercaptan sulphur DELIBERATE D and FINALIZED
the document for printing as given below:

Put a note under Clause 3.2 stating that “Methyl or Ethyl Alcohol shall be free from aldehydes” and
treatment procedure of methyl alcohol to be included before the procedure clause 5. The Committee

further DECIDED to send the draft for printing after review of revised draft by Dr S Thorat and approval
of Chairman PCDI.

[B] After the meeting, the following comments/ inputs received from Dr Ashutosh Mishra, CQCM,
Gujarat Refinery IOCL:

"Further, this IS 1448 P:109 2004 / ISO 3012:1999 suggests use of isopropyl alcohol in place of methanol
and ethanol as suggested in WC Documents PCD 01 (20191) on which Dr. Thorat ji has given comments.

This ISO standard is still valid, therefore, it is proposed to continue IS 1448 P:109 2004 / ISO 3012:1999
which is nearly equivalent to updated ASTM D3227 with respect to test fundamentals and precision

statements.

Kindly refer the following comparison for further details

Section WC Documents PCD | IS 1448 P:109 2004 | ASTM D3227 /IP Remarks
01 (20191) /1SO 3012:1999 342
Scope of | More 0.001 percent by | 0.0003 to 0.01% 0.0003 to 0.01%
measurement weight of mercaptan | mass of mercaptan | mass of mercaptan
Sulphur Sulphur Sulphur
Reagents and Different than Same as ASTM Same as IS 1448
materials D3227 /1P 342 P:109 2004 / ISO
3012:1999
Report Report the results as | Report the result to | Report the result to
percent weight the nearest 0,0001 the nearest 0.0001
mercaptan sulphur % (m/m) or to the % (m/m) or to
content. nearest 1 mg/kg. the nearest 1 mg
Concentrations below /kg.
0.01
percent weight should
be reported to the
nearest 0.000 1
percent of weight. For
concentration
of 0.01 percent by
weight and over,
report to the nearest
0.00 1percent by
weight.
Precision The precision limits of | Repeatability r= Repeatability
this method have not 0,00007 + 0,027 x 0.00007 + 0.027x
been established. Reproducibility R = Reproducibility
0.00031 + 0.042x 0.00031 + 0.042x

Mail was CC to the Chairman: Dr. Anjan Ray Sir: Kindly approve the proposal to continue IS
1448 P:109 2004 / ISO 3012:1999 and dropping the WC Documents PCD 01 (20191) which is not as

11/17/2024, 12:19 AM
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per current practice (minimum limit of detection: 0.001 percent by weight of mercaptan Sulphur)
whereas IS 1448 P:109 2004 / ISO 3012:1999 has minimum limit of detection 0.0003 to 0.01% mass
of mercaptan Sulphur). "

[C] Decision of the Chairperson of the Sectional Committee is given below:

I have studied it carefully and agree with your proposed course of action. Accordingly, I approve the
proposal to continue IS 1448 P:109 2004 / ISO 3012:1999 while dropping the WC Document PCD
01 (20191) which is not as per current operating practice. Mr Meena - This may be circulated to all
members for their views for one week; in the absence of any remarks to the contrary requiring
resolution, we will implement this. Dr Thorat, in particular, may offer his views at this stage prior
to circulation.

[D] Inputs on the above proposal received from Dr. Tushar S. Thorat, DGM — QA Laboratory,
BPCL - Mumbai Refinery are given below:

"Since all the inputs/suggestions provided from my end are fulfilling in the IS 1448 P:109 2004 / ISO

3012:1999 as confirmed by Shri Dr Ashutosh Mishra, the proposal for continuing the same is ok with
me."

[E] BIS Secretariat observations:

The following two test methods were available Since 2013:

(1) IS 1448 Part 36 METHOD OF TEST FOR PETROLEUM AND ITS PRODUCTS: SULPHUR
MERCAPTANS ----By titration using silver nitrate and ammonium thiocynate

(11) IS 1448 (Part 109) : 2004/ ISO 3012:1999 Methods of test for petroleum and its products [p: 109]
petroleum products - Determination of thiol (Mercaptan) sulphur in light and middle distillate fuels -
Potentiometric method

In the 12th meeting of PCD 01 held on 25th July 2013, After detailed deliberations, the committee
decided to withdraw the IS 1448 (Part 36): 1960 METHOD OF TEST FOR PETROLEUM AND ITS
PRODUCTS: SULPHUR MERCAPTANS, as the test method had become obsolete and was no longer
used in India. Furthermore, the committee decided to use IS 1448 (Part 109) : 2004/ ISO

3012:1999 Methods of test for petroleum and its products [p: 109] petroleum products - Determination of
thiol (Mercaptan) sulphur in light and middle distillate fuels - Potentiometric method.

In the 13th meeting of PCD 01 held on 30th May 2014, During the deliberations, Shri B. Saranathan
from HPCL informed the committee that IS 1448 (Part 36): 1960 was based on the titration method for
the determination of sulfur mercaptans, which is considered an absolute method. He noted that this
method is still affordable and in use by small-scale industries. In light of this, the subcommittee opined
that a new standard might be formulated for 'the titration method for determination of sulfur mercaptans.'
Furthermore, Shri V. Paily from BPCL agreed to prepare a working draft on the subject and provide it to
the BIS for circulation. Accordingly, P-Draft (Document No. PCD 1 (2851 P) was circulted on 20th
October 2014.

In the 14th meeting of PCD 01, held on 8th May 2015, the committee reviewed the P-Draft and decided
to proceed with wide circulation.

During the 15th, 16th, 17th, 18th, 19th, and 20th meeting of the Sectional Committee, the committee
noted that the document is still pending for WC nad BIS was requested to issue the document with new
number.
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Accordingly, the document issued in to wide circulation with a new document number, PCD 01 (20191),
on 26-07-2022.

In the 5th meeting of Sub Committee PCD1:3, held on 28th July 2022, The sub committee recommended
to finalize the document for printing.

In the 22nd meeting held on 10th February 2023, the received comments (from Dr. S. Thorat) on the
wide circulation were deliberated and the document finalized for printing with incorporation of agreed
changes. Further, Dr S. Thorat was requested to review the document before sending for printing with
approval of the Chairman.

[F] In view of the above, all the members of the subcommittee PCD1:3 are requested to kindly
consider providing your valuable views/ inputs by Sth October 2024 on the documents wheather
finalized document PCD 01 (20191) METHODS OF TEST FOR PETROLEUM AND ITS
PRODUCTS PART xxx DETERMINATION OF MERCAPTAN SULPHUR should be dropped as
given in [B] or should be proceed for the printing as given in [A].

Copies of the IS 1448 Part 36 (withdrawn), IS 1448 Part 109/ ISO 3012:1999 and Finalized Doc PCD 01
(20191) are enclosed for reference.

e Yggdre / Thanks & Regards

#Helr / Hari Mohan Meena
. °@r & 3ufdcerk / Sc C & Deputy Director
&g giag (dradr 1) / Member Secretary (PCD 1)
Y2y, T U i Scarg formT

Bureau of Indian Standards /ARJRT A E{{T

9, B.S. Zafar Marg, New Delhi - 110002
Mob: 9711204429

© (J 3 Attachment(s) « Download as Zip « Add To >

/L PCD 01 (20191) WC.pdf
4759KB .« QO

}‘ IS 1448 Part 109.pdf
1.3MB. O

}Q 1448 Part 36_Withdrawn.pdf
182.1 KB+ O
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Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee, PCD 1

FOREWORD

This Indian Standard [P : 84] (First Revision) was adopted by the Bureau of Indian Standards, after the draft
finalized by the Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee had
been approved by the Petroleum, Coal and Related Products Division Council.

This standard was originally published in 1975 which was adopted from International Series of Monographs
on Analytical Chemistry, Volume 14 Analysis of Petroleum, for Trace Elements by O.T. Milner, published by
PERGAMON PRESS, LONDON, 1963.1In this revision precision statement has been modified.

In reporting the results 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 : 1960 ‘Rules for rounding off
numerical values (revised)’.
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Indian Standard

METHODS OF TEST FOR PETROLEUM AND
ITS PRODUCTS

[ P: 84 | DETERMINATION OF TRACE ELEMENTS IN PETROLEUM
PRODUCTS — ARSENIC

( First Revision )

1 SCOPE

This method is intended for the determination of
arsenic in petroleum naphthas and other volatile
distillates. The procedure is a rapid one and requires
about 2 h in elapsed time. About 100 ml of sample
is used and it is accurate over the range of 1 to
100 ppb.

2 OUTLINE OF THE METHOD

2.1 Arsenic in the sample is extracted with sulphuric
acid and hydrogen peroxide. The extract is digested
with hydrogen peroxide to destroy theorganic matter
and the resulting solution is then transferred into
an Erlenmeyer flask for arsine generation (see Fig. 1).
Potassium iodide, stannouschloride and zinc
are added and the arsine so evolved is then absorbed
in silver diethyldithiocarbamate solution in
pyridine. Arsenic forms a coloured complex with
silver diethyldithiocarbamate and it is
determinedcalorimetrically.

3 APPARATUS

3.1 Arsine Evolution Apparatus — consisting of
evolution flask, hydrogen sulphide scrubber and
arsine absorber as shown in Fig. 1.

3.2 Spectrophotometer — capable of measuring
absorbance in theregion of 540 nm and provided with
matched cells of 70 mm. If decreasedsensitivity is
required, ordinary 20 mm cells of 5 ml total capacity
may beused; in this case the total volume of the
absorbing solution is adjusted to 5.00 ml instead
of 3.80 ml.

3.2.1 Alternatively, a suitable photoelectric

colorimeter may be wused in place of
spectrophotometer.

3.3 Kjeldahl Flask — 500-ml capacity.

4 REAGENTS

4.1 Quality of Reagents — Unless

otherwisespecified, pure chemicals and de-ionized
water shall be used in the test. Water shall be de-

-r— 304
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ionized by passing through a mixed bed ion-
exchanger.

NOTE — ‘Pure chemicals’ shall mean chemicals that
do not contain impurities which affect the results of
analysis.
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4.2 Sulphuric Acid — of 96 percent purity (relative
density 1.84) having arsenic content 0.000 01 percent,
Max.

4.3 Standard Arsenic Solution

4.3.1 Standard Arsenic Solution ( 0.100 mg Arsenic
per ml ) — Dissolve 0.132 g of arsenic trioxide in
2.5 ml of 20 percent sodium hydroxide, acidify with
2.5 ml of dilute sulphuric acid ( 1 : 5) and dilute to
1000 ml with water.

CAUTION — Arsenic compounds are highly toxic. Do
not apply mouth suction when pipetting solutions.
Prevent contact with skin and eyes. Avoid inhalation
of dusts and fumes.

4.3.2 Dilute Standard Arsenic Solution (0.1 pg
Arsenic per ml) — Dilute 1 ml of standard arsenic
solution (0.100 mg arsenic per ml ) to 1 000 ml with
water immediately before use.

4.4 Zinc Metal, Reagent Grade, Granular, 850-
micron Size — Thearsenic content of this reagent
varies widely. A lot containing preferably less than
0.3 ug per 5 g, as determined by blank runs with
slightly varying amount of zinc, should be reserved
for this determination.

4.5 Silver Diethyldithiocarbamate (AgDDC) —
Prepare two solutions, one containing 1.7 g of silver
nitrate in 100 ml of water and the other containing
2.3 g of sodium diethyldithiocarbamate in 100 ml of
water. Cool below 20°C and mix slowly with stirring.
Filter off the lemon-yellow precipitate of silver
diethyldithiocarbamate (AgDDC) and wash
thoroughly with distilled water. Dry in a vacuum
desiccator. The dry salt is stable at room temperature
for at least six months. The reagent is also
commercially available.

4.6 Silver Diethyldithiocarbamate Solution —
Disslove 1.0 g of the salt in 200 ml of pyridine. Allow
the solution to age for at least a week before use in
order to ensure reproducible calibration.
Alternatively, a calibration curve may be prepared at
the time that unknown samples are analyzed. Once
aged, the reagent will remain stable for several
months.

4.7 Lead Acetate-Coated Glass Wool — Soak glass
wool in 10 percent lead acetate solution, drain well,
and dry. Store in a capped jar.

4.8 Stannous Chloride Solution — Dissolve 2 g of
reagent in 10 ml of concentrated hydrochloric acid.
Prepare fresh at least once a week.

4.9 Potassium Ilodide — 15 percent solution.

4.10 Hydrogen Peroxide — 30 percent.

4.11 Pyridine
5 PROCEDURE

5.1 Add 15 ml of concentrated sulphuric acid and
20 ml of hydrogen peroxide to a 500 ml Kjeldahl flask
containing one or two pumice stones, andcool to
0 to 5°C. Add up to 100 ml of sample containing up to
1 pg of arsenic to the flask. Some samples, especially
those which are high inolefins, react vigorously with
the acid-peroxide mixture. Therefore, shakethe mixture
gently at first. If a vigorous reaction is apparent or if
thebottom of the flask heats up quickly, plunge the
flask into ice water untilthe reaction subsides. If the
mixture darkens at any time, add morehydrogen
peroxide. Shake the mixture vigorously for 1 min, then
refluxthe sample for half an hour with occasional
shaking.

5.2 Cool the mixture, transfer it to a separatory
funnel, and drain the acidlayer back into the Kjeldahl
flask, washing the hydrocarbon layer oncewith 10 ml
of water. With samples that do not char easily and
withsamples of 10 ml or less, the separation may be
eliminated and the organiclayer boiled away.

5.3 Heat the solution to sulphuric acid fumes, adding
hydrogen peroxidewhen necessary to prevent
excessive charring. Cool the solution, wash itinto an
evolution flask, and adjust the total volume to
65 £ 5 ml. Coolthe solution to 20°C and add 1 ml of
potassium iodide solution and, withswirling,5 or 6
drops of stannous chloride solution.Add 5.0 £ 0.1 g
of zinc metal and immediately attach the hydrogen
sulphide scrubber and theabsorber containing 3.80
ml of silver diethyldithiocarbamate (AgDDC)
solution.

5.4 Allowthe evolution to proceed for 30 min, then
detach theabsorber and dilute the solution again to
exactly 3.80 ml with pyridine to replace what is lost
during evolution.Pass a gentle air stream through
the absorber for a few seconds to mix the
solution.Immediately measure theabsorbance at 540
nm in the 70 mm cell; wuse silver
diethyldithiocarbamate (AgDDC) solution as a
reference.Convert the absorbance to pg (microgram)
of arsenic by referring to a calibration curve that has
beenprepared by evolving arsine from known
amounts of arsenic in the range of 0.1 to 1 pg starting
with 15 ml of sulphuric acid diluted to 65 ml.

6 CALCULATION AND REPORTING
6.1 Calculate the arsenic content as follows:

M x 103

Arsenic, parts per billon (ppb) = V<D





where

M = mass in pg (micrograms) of arsenic obtained
from calibration curve after proper blank
correction;

V' = volume in ml of the sample taken for the
analysis; and

D = relative density of the sample.
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6.2 Report the result as arsenic content parts per
billion.

7 PRECISION

7.1 Method precision shall be established based on
round robin outcome.
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Methods of Sampling and Test for Petroleum, Petroleum Products, Gaseous Fuels and Lubricants Sectional
Committee, PCD 1

FOREWORD

This Indian Standard [P : 128] (First Revision) was adopted by the Bureau of Indian Standards after the draft
finalized by the Methods of Sampling and Test for Petroleum, Petroleum Products, Gaseous Fuels and Lubricants
Sectional Committee had been approved by the Petroleum, Coal and Related Products Division Council.

The presence and concentration of nickel elements in a petroleum coke are major factors in the suitability of the
coke for various uses. Measuring the amounts of nickel elements in the coke sample for use by the purchaser and
the seller in the commercial transfer of petroleum coke to determine whether the lot of coke meets the specifications
of the purchasing party. This test method provides measuring commercially important metallic elements in coke
samples.

This standard was first published in 1982. In this revision, provision for using AAS and ICP spectrophotometer is
included.

In reporting the results of a test or analysis made in accordance with this standard, is to be rounded off, it shall be
done in accordance with IS 2 : 1960 ‘Rules for rounding off numerical values (revised)’.
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Indian Standard

METHODS OF TEST FOR PETROLEUM AND ITS
PRODUCTS
[P : 128] DETERMINATION OF NICKEL IN CALCINED PETROLEUM COKE

( First Revision )

1 SCOPE

This standard describes an analytical procedure for the
determination of nickel in calcined petroleum coke.

2 APPARATUS

2.1 Volumetric Flasks — 1 000 ml, 500 ml, 250 ml,
and 100 ml capacities.

2.2 Pipettes — 25 ml, 10 ml and 1.0 ml capacities.

2.3 Measuring Cylinders —100 ml and 10 ml
capacities.

2.4 Porcelain Dish — 250 ml capacity.

2.5 Muffle Furnace — Capable of controlling the
temperature between 600 and 1 000°C with regulator.

2.6 Spectrophotometer — UV visible or AAS or ICP.

3 REAGENTS

3.1 Dimethylglyoxime Solution (1 percent) —
Dissolve 1 g of the above reagent in 100 ml of ethyl
alcohol.

3.2 Citric Acid (10 percent Solution) — Dissolve 10 g
of citric acid (C;HgO,.H,0) in 100 ml of distilled water.

3.3 Potassium Persulphate (2 percent Solution) —
Dissolve 2 g of potassium persulphate (K,S,0;) in
100 ml of distilled water (freshly prepared).

3.4 Sodium Hydroxide Solution (2M) — Dissolve
8 g of NaOH pellets in 50 ml of water, cool and make
up to 100 ml with distilled water.

3.5 Nitric Acid Solution (8N) — Dilute 500 ml of
HNO; (sp gr 1.42) to 1 litre with distilled water.

3.6 Hydrochloride Acid Solution (1 N)
3.7 Sodium Carbonate, Anhydrous
3.8 Boric Acid

4 STANDARD NICKEL SOLUTION

4.1 Preparation of Standard Nickel Solution (1 ml
= 0.1 mg Ni) — Dissolve 0.1 g of pure nickel metal
(99.99 percent) in 10 ml water and 5 ml nitric acid ina

beaker. When the dissolution is complete, boil the
solution to remove the lower oxides of the nitrogen.
Cool and make up to 1 000 ml in volumetric flask with
distilled water and mix. Transfer the contents to 500 ml
polyethylene bottle tightly covered.

4.2 Preparation of Standard Nickel Solution (1 ml
= 0.005 mg Ni) — Dilute 25 ml of the stock solution
(see 4.1) in a 500 ml volumetric flask and make up to
the mark with distilled water and mix. Transfer the
contents to 500-ml polyethylene bottle having tight
fitting stopper.

4.3 Preparation of Calibration Curve

4.3.1 Transfer 2, 4, 6, 8 and 10 ml aliquots of standard
nickel solution (1 ml - 0.005 mg Ni) (see 4.2) into
100 ml beakers. Add 5 ml citric acid to each beaker
and neutralize each solution using litmus paper by
ammonia (1: 1) and add 5 ml excess. Transfer the
solution to a clean separating funnel and dilute to 50-
70 ml with distilled water. Introduce 10 ml
Dimethylglyoxime solution and mix. Extract with three
5 ml portions of chloroform (CHCI;) shaking
vigorously (1-2 min) each time and combine the
chloroform layers in a clean separatory funnel. Shake
the combined chloroform extract with 20 ml of 0.5 M
ammonia and draw off the chloroform layer into another
clean separatory funnel. Shake the ammonical aqueous
phase with 5 ml of chloroform. Separate the chloroform
layer and add this to the main portion which contains
nickel.

4.3.2 Shake well (1-2 min) the combined chloroform
extract with two 5 ml portions of IN HCI and transfer
both acid layers into a 100 ml volumetric flask, dilute
each flask to about 50 ml with distilled water, add 1 ml
of citric acid, 3 ml of potassium persulphate solution,
15 ml 2M sodium hydroxide solution and 1 ml of
dimethylglyoxime solution and mix. Heat to 60°C in
water bath and keep it at 60-70°C for 5 min, cool and
dilute to 100 ml with distilled water and mix.

4.3.3 Measure absorbance after 10 min at a wavelength
of 465 nm in 1 cm cell on a Spectrophotometer. Run a
blank using the same quantity of reagents except the
nickel solution.
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4.3.4 Plot the photometric readings of calibration
solution against milligrams of nickel per 100 ml of
solution.

5 PROCEDURE

5.1 Ash 50 g of calcined petroleum coke sample after
passing through 250 micron sieve in a porcelain dish
at 950°C. Transfer the whole ash using camel hair brush
to a platinum dish.

5.2 Add 6 g of anhydrous sodium carbonate (Na,CO;)
and 2.5 g of boric acid, mix thoroughly with glass rod,
clean the glass rod with camel hair brush. Cover the
dish with lid and heat slowly with burner for 10 min,
avoid spurting, and finally heat the dish in a muffle
furnace at temperature of 950 = 50°C for 30 min. Take
out the dish and cool.

5.3 Extract the mass of the dish with 43 ml of SN HNO;,

boil the solution for few minutes, cool and transfer into
a 250 ml volumetric flask, make up to the mark with
distilled water and mix.

5.4 Take 10 ml aliquot from above solution (see 5.3)
into a 250 ml beaker, add 5 ml of citric acid and proceed
as in 4.3.

5.5 Run a blank simultaneously through the entire
procedure using all reagents and dilution exactly the
same way excluding the sample.

5.6 Measure the absorbance after 10 min at 465 nm for
the blank and sample. Deduct the reagent blank and
calculate net milligrams of nickel (Ni) in the aliquot.

6 CALCULATION

Net mg of Ni in aliquot x Aliquot

Nickel (Ni) = factor percent by mass x 100

1 000 x mass of sample
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Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee, PCD 1

FOREWORD

This Indian Standard [P : 132] (First Revision) was adopted by the Bureau of Indian Standards after the draft
finalized by the Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee had
been approved by the Petroleum, Coal and Related Products Division Council.

Moisture is an important property of coke, as all coals are mined wet. Groundwater and other extraneous moisture
is known as adventitious moisture and is readily evaporated. Moisture held within the coke itselfis known as inherent
moisture and is analyzed quantitatively.

This standard was initially published in 1988. Methods of determining the moisture, for as-received and for raw
coke (after initial drying) and calcined petroleum coke were given separately.

In this revision, scope and test method has been modified and only one method is given, as as-received can be
derived from dry content. Moisture as determined by this test method is used for calculating other analytical
results to moisture free. Moisture percent determined by this test method may be used in conjunction with their
dry moisture loss to determine total moisture in coal. Total moisture is used for calculating other analytical results
to ‘as- received’ basis. This method is applicable for both coal and coke.

In reporting the results 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 : 1960 ‘Rules for rounding off numerical
values (revised)’.





IS 1448 [P: 132] : 2018

Indian Standard

METHODS OF TEST FOR PETROLEUM AND
ITS PRODUCTS

[P:132] DETERMINATION OF MOISTURE CONTENT IN RAW AND
CALCINED PETROLEUM COKE

( First Revision )

1 SCOPE

This standard [P : 132] covers the test method for the
determination of moisture in the analysis sample of coal
or coke. It is used for calculating other analytical results
to a dry basis. When used in conjunction with the air
drying loss as determined, each analytical result can
be calculated to an as-received basis.

2 REFERENCE

The standard listed below contain provisions which,
through reference in text, constitute provisions of this
standard. At the time of publication, the edition
indicated was 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 edition of the standard indicated below:

1S. No. Title
460 (Part 1) : Specification for test sieves: Part 1
1985 Wire cloth test sieves (third revision)
3 PRINCIPLE

Moisture is determined by establishing the loss in
weight of the sample when heated under rigidly
controlled conditions of temperature, time and
atmosphere, sample weight, and equipment
specifications.

4 PREPARATION OF SAMPLE

The analysis sample is that sample which has been
pulverized to pass 250 pm (No. 60) sieve [see IS 460
(Part 1)].

5 APPARATUS
5.1 Drying Oven, for coal samples.

5.1.1 For determining the moisture of coal, the oven
shall be so constructed as to have a uniform temperature
in all parts, have a minimum of air space, and be capable
of temperature regulation between the limits of 104 and
110°C. It may be of the form shown in Fig. 1. Provision
shall be made for renewing the preheated air in the oven
at the rate of two to four times a minute, with the air

dried as defined in 6.1.

5.1.2 In the oven shown in Fig. 1, the door should
contain a hole of approximately 3.2 mm in diameter
near the bottom to permit a free flow of air through the
oven space.

5.2 Drying Oven, for coke samples. For determining
the moisture of coke, an ordinary drying oven with
openings for natural air circulation and capable of
temperature regulation between limits of 104 and 110°C
may be used.

5.3 Capsules, with covers. A convenient form, which
allows the ash determination to be made on the same
sample, is a porcelain capsule, 22 mm in depth and
44 mm in diameter, or a fused silica capsule of similar
shape. These capsules shall be used with a well-fitting
fat aluminum cover, illustrated in Fig. 2. Platinum
crucibles or glass capsules with ground-glass caps may
also be used. They should be as shallow as possible,
consistent with convenient handling.

6 REAGENTS

6.1 Dry Air — Air used to purge the drying oven should
be dried to a moisture content of 1.9 mg/l or less (Dew
point — 10°C or less). Any desiccant or drying method
capable of achieving this degree of dryness is suitable.

6.2 Desiccants — Materials suitable for use in the
desiccator may be chosen from the following.

6.2.1 Anhydrous Calcium Sulphate — 0.004 mg/1.
6.2.2 Silica Gel

6.2.3 Magnesium Perchlorate — 0.000 5 mg/1.
6.2.4 Sulphuric Acid, Concentrated — 0.003 mg/1.

6.2.5 The desiccant must be kept fresh enough to assure
that the air in the desiccator is dry as mentioned in 6.1.
Values in parentheses () are literature values for the
residual amount of moisture in air at equilibrium with
these desiccants.

WARNING — Sulphuric acid is corrosive and can cause severe

damage to eyes, skin, and clothing. Magnesium per chlorate is
a strong oxidant and can react violently with organic materials.
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Fi1G. 1 MoisTure OVEN

7 PROCEDURE

7.1 Heat the empty capsules under the conditions at
which the sample is to be dried, place the stopper or
cover on the capsule, cool over a desiccant for 15 to
30 min, and weigh. Dip out with a spoon or spatula
from the sample bottle approximately 1 g of the sample.
Put this quickly into the capsule, close, and weigh at
once to the nearest +0.1 mg.

7.2 An alternative procedure for weighing the sample
is mentioned below. In case of dispute, weighing shall
be done as given in 7.1.

7.2.1After transferring an amount of the sample slightly
in excess of 1 g, bring to exactly 1 g in weight (£0.5 mg)
by quickly removing the excess weight of the sample
with a spatula. The utmost dispatch must be used to
minimize the exposure of the sample until the weight
is determined.

7.3 After removing the covers, quickly place the
capsules in a preheated oven (at 104-110°C) through
which passes a current of dry air. Close the oven at

F16.2 CaPSULE FOR USE IN
DETERMINING MOISTURE

once and heat for 1 h. Open the oven, cover the capsules
quickly, cool in a desiccator over desiccant, and weigh
as soon as the capsules have reached room temperature.

NOTE — The current of dry air is not necessary for coke.

7.4 Use the percentage of moisture in the sample
passing a 250 um IS sieve to calculate the results of
the other analyses to a dry basis.

8 CALCULATIONS

Calculate the percent moisture in the analysis sample
as follows:

Moisture in analysis sample, percent = [(4 — B)/A] x 100

where
A = sample used, in gram; and
B = sample after heating, in grams.

9 PRECISION AND BIAS

Method precision shall be established based on round
robin outcome.
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Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee, PCD 1

FOREWORD

This Indian Standard [P : 133] (First Revision) was adopted by the Bureau of Indian Standards, after the draft
finalized by the Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee had
been approved by the Petroleum, Coal and Related Products Division Council.

Real density is the mass divided by the volume occupied by the material excluding pores and voids. It is
required, therefore, that voids in the coke be eliminated and that pores in the material be filled by the fluid
being displaced. The real density of calcined petroleum coke directly influences the physical and chemical
properties of the manufactured carbon and graphite artifacts for which it is used.

This standard was initially published in 1989. In this revision reporting has been included and precision is
modified.

In reporting the results of a test or analysis made in accordance with this standard, if the final values,
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 ‘Rules for rounding
off numerical values (revised)’.
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Indian Standard

METHODS OF TEST FOR

PETROLEUM AND ITS PRODUCTS
[P : 133]
DETERMINATION OF REAL DENSITY OF CALCINED PETROLEUM COKE

( First Revision )

1 SCOPE

This standard describes an analytical test procedure
for the determination of real density of calcined
petroleum coke (CPC).

2 APPARATUS
2.1 Analytical Balance — Accurate to 0.1 mg.

2.2 Specific Gravity Bottle (Pyknometer) — 50-ml
capacity with ground joint thermometer, range 14 to

36°C graduated in 0.2°C and capillary side tube with
cap (see Fig. 1).

2.3 Water Bath — Stainless steel with stirrer.
2.4 Hot Plate

2.5 Ball Mill — Two tiers, two jar capacity or any
other suitable milling equipment capable of grinding
75 micron particles.

2.6 Ball Mill Jar — Approximately 1.4 litre capacity,

)

(=

THERMOMETER
/nnnce 12 -36 °C
iN 0.2°C DIVISION

§ \mm HOLE

N

CAPILARY
TUBE tmm ID

frem——— g S&

All dimensions in millimetres.

F1G. 1 SpeciFic GRaviTY BOTTLE (PYKNOMETER) 50 ml CAPACITY WITH INTERCHANGEABLE THERMOMETER
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made of highest quality white vitrified porcelain
fortified with alumina for extra density and resistance
to abrasion and impact.

2.7 Flint Pebbles — About 16 mm dia (grinding
media).

3 PROCEDURE
3.1 Calibration of Pyknometer

Weigh an empty clean and dried pyknometer,
complete with the thermometer and cap, to the nearest
0.2 mg; designate this mass as ‘M’. After the
pyknometer has been weighed, remove the
thermometer and cap.

3.1.1 Fill the pyknometer with freshly boiled distilled
water (boiled for 30 min) up to the neck. Cool to below
25°C by immersing the pyknometer in ice cold water
up to the neck and adjust the water level to about
half way in the thermometer socket. Insert the
thermometer and allow the excess water to flow out
through the side arm. Do not place the capillary cap
on at this time. Place the filled pyknometer in the
water bath adjusted to 25+ 0.05°C.

3.1.2 Allow the pyknometer to remain in the bath
until the thermometer reads 25°C. Then, while still in
the bath, adjust level of water in the capillary arm
until the level is even with the top of the ground
glass section of the arm. Using a piece of adsorbent
paper, completely wipe the outside of the ground
glass arm dry, place the cap into its position on the
arm and remove the pyknometer from the bath. Wipe
the assembled pyknometer completely dry.

3.1.3 Remove any electrostatic charge on the
pyknometer generated by wiping, by placing the
pyknometer in an electrically grounded wirebasket
for about 30 s. Remove the pyknometer and quickly
weigh it to the nearest 0.2 mg. Designate this mass
as M,

3.1.3.1 Calculate the mass of water content as:
=M,-Mat25°C

3.1.4 This procedure should be repeated several times
and an average taken to ensure correct calibration of
the pyknometer.

3.2 Determination of Real Density

3.2.1 Weigh the clean and dry pyknometer
(calibrated earlier) alongwith thermometer and cap.
Let the mass be ‘M’ (nearest to 0.2 mg). Remove the
thermometer. Weigh approximately 5 g of dried coke
samples passing through 75 micron sieve and
transfer into the bottle with the help of a funnel,
taking care not to get any of the samples on the
ground glass socket. Replace the thermometer and
reweigh the pyknometer plus sample. Designate this
mass as M.

3.2.2 Take off cap and thermometer and fill the bottle
to half with distilled water. Shake gentlyto help coke
and water to mix. Place the bottle on the hot plate
and boil contents for 1 h.To keep bottle half-full and
to wash down any coke adhering to the sides, add
small amounts of hot water from time-to-time.
Shaking occasionally also helps to keep the coke
from adhering to the sides. After 1 h, remove it from
hot plate.

3.2.3 Fill the pyknometer with freshly boiled distilled
water (boiled for 30 min) up to the neck. Cool to below
25°C by immersing the pyknometer in ice cold water
up to the neck and adjust the water level to about
half way in the thermometer socket. Insert the
thermometer and allow the excess of water to flow
out through the side arm. Do not place the capillary
cap on at this time. Place the filled pyknometerin the
water bath adjusted to 25+ 0.05°C.

3.2.4 Allow the pyknometer to remain in the bath
until the thermometer reads 25°C. Then while still in
the bath adjust level of water in the capillary arm
until the level is even with the top of the ground
glass section of the arm. Using a piece of adsorbent
paper, completely wipe the outside of this ground
glass arm dry, place the cap into its position on the
arm and remove the pyknometer from the bath. Wipe
the assembled pyknometer completely dry.

3.2.5 Remove any electrostatic charge on the
pyknometer generated by the wiping, by placing the
pyknometer in an electrically grounded wire basket
for about 30 s. Remove the pyknometer and quickly
weigh it to the nearest 0.2 mg. Designate this mass
as M,.

4 CALCULATION

M, -M <D
Real ity (g/ml)= 7~ _ s v
cal density (g/ml) (M, +C)-M,
where
M = mass in g of empty pyknometer;
M, = massin g of pyknometer and coke
sample;
M, = massingofpyknometer filled with
water at 25°C;
M, = massin g ofpyknometer, coke sample
and water;
C = massingofcokesample =M —M;and
D, = truedensity of waterat 25°C=0.997 07

5 REPORTING
Report the apparent densities to two decimal places.
6 PRECISION

Method precision shall be established based on
round robin outcome.
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Methods of Sampling and Test for Petroleum, Petroleum Products, Gaseous Fuels and Lubricants Sectional
Committee, PCD 01

FOREWORD

This Indian Standard [P : 134] (First Revision) was adopted by the Bureau of Indian Standards after the draft
finalized by the Methods of Sampling and Test for Petroleum, Petroleum Products, Gaseous Fuels and Lubricants
Sectional Committee had been approved by the Petroleum, Coal and Related Products Division Council.

Volatile matter in coke refers to the components of coke, except for moisture, which are liberated at high temperature
in the absence of air. This is usually a mixture of short and long chain hydrocarbons, aromatic hydrocarbons and
some sulfur. The volatile matter of coke is determined under controlled heating to 950 + 15°C. This test method
is not satisfactory for deducting material content.

Volatile matter, when determined as herein described, can be used to establish the rank of coals, to indicate
coke yield on carbonization process, to provide the basis for purchasing and selling, or to establish burning
characteristics.

This standard was first published in 1989. In the first revision of this standard terminology has been included and
scope has been redefined. This method is applicable to both coal and coke.

This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appropriate safety and health practices and determine
the applicability of regulatory limitations prior to use. Specific precautionary statements are given in Section 8.

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 : 1960 ‘Rules for rounding off numerical
values (revised)’.
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Indian Standard

METHODS OF TEST FOR
PETROLEUM AND ITS PRODUCTS
[P:134]

DETERMINATION OF VOLATILE MATTER
IN RAW AND CALCINED PETROLEUM COKE

( First Revision )

1 SCOPE

1.1 This standard [P : 134] covers the test method for
determination of the percentage of gaseous products,
exclusive of moisture vapor, in the analysis sample
which are released under the specific conditions of the
test. results.

1.2 This test method for determination of volatile
matter is empirical; because of its empirical nature,
strict adherence to basic principles and permissible
procedures is required to obtain valid

2 REFERENCES

The standards listed below 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 the
standard are encouraged to investigate the possibility
of applying the most recent editions of the standards
indicated below:

Indian standard Title

1447 (Part4): 1989 Sampling of petroleum coke
for laboratory analysis

3 TERMINOLOGY

3.1 Sparking Fuels

Within the context of this test method, fuels that do not
yield a coherent cake as residue in the volatile matter
determination but do evolve gaseous products at a rate
sufficient to mechanically carry solid particles out of
the crucible when heated at the standard rate. Such
coals normally include all low-rank non caking coals
and lignite’s but can also include those anthracites,
semi anthracites, bituminous and cokes that lose solid
particles as described above. These are defined as
sparking fuels because particles escaping at the higher
temperatures can become incandescent and spark as
they are emitted.

4 SUMMARY OF TEST METHOD

4.1 Volatile matter is determined by establishing the
loss in weight resulting from heating a coal or coke
under rigidly controlled conditions. The measured
weight loss, corrected for moisture as determined in
test method, establishes the volatile matter content.
Two procedures are described to permit conformity
with differences in sample behavior.

4.2 In this empirical test method, the use of platinum
crucibles shall be considered the standard reference
method for volatile matter. Platinum crucibles shall
be used in determining the volatile matter of coke
and volatile matter determined for classification of
coals by rank. Volatile matter determinations by some
laboratories using alternate nickel-chromium alloy
crucibles having the physical dimensions specified
in 5.3 have been shown to differ from those obtained
using platinum crucibles. A laboratory utilizing nickel-
chromium crucibles shall first determine if a relative
bias exists between the use of nickel-chromium and
platinum crucibles on the coals being tested using the
test method set. Where a relative bias is shown to exist,
the volatile matter determined using nickel-chromium
crucibles shall be corrected by a factor determined
through comparison of volatile matter results from
both crucible types on coals being tested or analysis of
samples of known proximate analysis

5 APPARATUS

5.1 Platinum Crucible

With closely fitting cover, for coal. The crucible shall
be of not less than 10 or more than 20 ml capacity, not
less than 25 or more than 35 mm in diameter, and not
less than 30 or more than 35 mm in height.

5.2 Platinum Crucible

With closely fitting cover, for coke. The crucible shall
be of 10 ml capacity, with capsule cover having thin
flexible sides fitting down into crucible. Or the double-
crucible method can be used, in which the sample
is placed in 10 ml platinum crucible, which is then
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covered with another crucible of such a size that it
will fit closely to the sides of the outer crucible and its
bottom will rest 8.5 to 12.7 mm (1/3to 12 in.) above the
bottom of the outer crucible.

5.3 Nickel-chromium Crucible

With closely fitting cover. It can be used as alternate
crucible materials. The crucible shall not be less than
10 or more than 20 ml capacity, not less than 25 or
more than 35 mm in diameter, and not less than 30 or
more than 35mm in height. Nickel-chromium crucibles
shall be heat-treated for 4 h at 500°C to ensure that they
are completely oxidized prior to use.

5.4 Vertical Electric Tube Furnace

For coal or coke. The electric furnace shall be a vertical
tube furnace. The furnace can be of the form shown in
Fig. 1. It shall be regulated to maintain a temperature
of 950 + 20°C in the crucible, as measured by a
thermocouple positioned in the furnace. The furnace
shall accommodate sparking coals and meet the
specifications set forth in 6.3.2.

5.5 Balance

Sensitive to 0.1 mg.
6 PROCEDURE

6.1 The sample shall be the material pulverized to
No. 60 (250-pm) sieve.

6.2 Procedure for Nonspeaking Coals and Cokes

6.2.1 Weigh 1 g of the sample in a weighed platinum
crucible, close with a cover which fits closely
enough so that the carbon deposit from bituminous,
subbituminous, and lignite coals does not burn away
from the underside, place on platinum or nichrome-
wire supports and insert directly into the furnace
chamber, which shall be maintained at a temperature
of 950 + 20°C, and lower immediately to the 950°C
zone. Regulation of the temperature to within the
prescribed limits is critical. After the more rapid
discharge of volatile matter has subsided, as shown
by the disappearance of the luminous fame, or in the
case of coke, after 2 or 3 min, inspect the crucible
(see Note) to verify that the lid is still properly sealed. If
necessary, reseat the lid to guard against the admission
of air into the crucible. Do this as rapidly as possible by
raising the crucible to the top of the furnace chamber,
reposition the lid to more perfectly seal the crucible,
then lower the crucible immediately back to the 950°C
zone. After heating fora total of exactly 7 min, remove
the crucible from the furnace and without disturbing
the cover, allow it to cool. Coke should be cooled in a
desiccator. Weigh as soon as cold. The percentage loss
of weight minus the percentage moisture equals the
volatile matter. With some strongly caking low-volatile
and medium-volatile bituminous coals, the coke button

can be broken with explosive violence due to the
liberation of volatile matter within the button. This is
usually designated as popping. Such popping can blow
the lid off the crucible and cause mechanical losses of
the coked material. When such popping is observed,
the determination shall be rejected and the test repeated
until popping does not occur.

NOTE — Inspection of the crucible can be aided by the use of
a mirror held above the furnace well.

6.3 Modified Procedure for All Sparking Fuels

6.3.1 Fuels that do not cake or cake weakly when
volatile matter is determined shall be watched closely
for sparking during the heating period (see Note 2);
also, at the end of the test the crucible cover shall be
inspected for ash deposits, and the presence of such
deposits shall be considered as evidence of sparking.

6.3.2 All fuels that spark when the volatile matter is
determined by the methods described in 6.1 shall be
treated as follows:

a) The sample shall be given a preliminary gradual
heating such that a temperature of 600 £ 50°C is
reached in 6 min (see Note).

b) After this preliminary heating the sample shall be
heated for exactly 6 min at 950 + 20°C.

c) If sparking is then observed, the determination
shall be rejected and the test repeated until no
sparking occurs either during the preliminary
heating or during the 6 min period at 950°C.

d) Remove the crucible from the furnace, cool on
a metal cooling block, and weigh. To ensure
uniformity of results, keep the cooling period
constant and do not prolong beyond 15 min.
The percentage loss in weight minus the percent
moisture is the volatile matter. All analyses by this
test method shall be so marked when reported to
indicate that the modified procedure was used.

NOTE — If a tubular furnace of the Fieldner type (Fig. 1) is
used for the determination of volatile matter, the preliminary
gradual heating can be accomplished by moving the crucible
to predetermined positions in the cooler top zone of the
furnace. Due to variations in the heating characteristics of
the furnace, the operator shall predetermine by thermocouple
the proper positions to meet a preliminary heating rate as
specified in 7.3.2. A mechanical device to lower the crucible
into the furnace can be used to facilitate control of the lowering

operation.

7 CALCULATION

7.1 Calculate the weight loss percent as follows:
Weight loss, percent = [(A — B)/A] x 100
where,
A = weight of sample used, g, and
B = weight of sample after heating, g.
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7.2 Calculate the volatile matter percent in the analysis 8 PRECISION AND BIAS
samples as follows: Method precision shall be established based on round
Volatile matter in analysis sample, percent =C — D robin outcome.
where,
C = weight loss, percent, and

D = moisture, percent.
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Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee, PCD 01

FOREWORD

This Indian Standard [P : 139] (First Revision) was adopted by the Bureau of Indian Standards, after the draft
finalized by the Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee had
been approved by the Petroleum, Coal and Related Products Division Council.

The mass per unit volume (or the weight per unit volume) of a material including the void which are inherent
in the material. Apparent density reflects the ability to provide proper structural support. It is also utilized to
convert between volume and weight. This measurement of apparent density can help solve issues that result
from poor function. For instance, high levels of high apparent density indicate poor compaction and porosity.

The density of petroleum coke directly influences the physical and chemical properties of the manufactured
carbon and graphite artifacts for which it is used. Density, therefore, is a major quality specification of
calcined petroleum coke and is used as a control in coke calcination.

This standard was initially published in 1992. In this revision test method has been modified using toluene
and also normative references have been upgraded.

This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appropriate safety and health practices and determine
the applicability of regulatory limitations prior to use. (For specific warning statements, see 10 and 11.1.)

In reporting the results of a test or analysis made in accordance with this standard, if the final values,
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 ‘Rules for rounding
off numerical values (revised)’.
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Indian Standard

METHODS OF TEST FOR
PETROLEUM AND ITS PRODUCTS
[P : 139]

DETERMINATION OF REAL DENSITY OF CALCINED PETROLEUM COKE USING
BUTANOL OR TOLUENE

( First Revision )

1 SCOPE

This test method covers the determination of the real
density (RD) of calcined petroleum coke. Real density,
by definition, is obtained when the particle size of
the test specimen is smaller than 75 pm (No. 200
IS sieve) [see IS 460 (Part 1)].

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 the
standard are encouraged to investigate the
possibility of applying the most recent editions of
the standards indicated below.

1S No.
460 (Part 1) : 1985

Title

Specification for test sieves :
Part 1 Wire cloth test sieves
(third revision)

1070:1992 Reagent grade water (third

revision)

1447 (Part4): 1989  Sampling of petroleum coke for

laboratory analysis
3 TERMINOLOGY

Following definitions shall apply when using this
standard:

3.1 Calcined Petroleum Coke — Petroleum coke
that has been thermally treated to drive off the volatile
matter and to develop crystalline structure.

3.2 Petroleum Coke — Solid, carbonaceous residue
produced by thermal decomposition of heavy
petroleum fractions or cracked stocks, or both.

3.3 Bulk Density — Mass of the particles divided
by the volume they occupy that includes the space
between the particles.

3.4 Real Density (also referred to as true specific
gravity) — The mass divided by the volume occupied
by the material excluding pores and voids. It is

required, therefore, that voids in the coke be
eliminated and that pores in the material be filled by
the fluid being displaced. This requirement is met for
the purposes of this test method by reducing the
coke particles to a size smaller than 75 um.

NOTE — The density of particles larger than 75pm up
to the largest that can be put into the helium
pyknometer can also be determined, but must be
designated as particledensity (PD). The precision data
obtained for RD may not be applicable to PD.

4 SUMMARY OF TEST METHOD

4.1 The mass of the sample is determined directly
and the volume derived by determining the mass of
liquid displaced when the sample is introduced into
a pyknometer.

D
RD=Mx=
b (D

where
M = mass of sample,
D = density of displaced liquid, and
L

mass of displaced liquid.
5 INTERFERENCES

5.1 Oil or other material sprayed on calcined
petroleum coke to control dust will interfere with the
determination of real density so the oil must be
removed before reducing the sample to 75 um.

5.1.1 When petroleum oil was used, it can be
removed by flushing with a solvent such as
methylene chloride, dichloromethane, or toluene.
The solvent must be completely removed before
proceeding with the RD determination. Heating to
10°C above the boiling point of the solvent used or
application of vacuum is satisfactory for the removal
of the dedusting oil.

NOTE — Consult the Material Safety Data Sheet
(MSDS) for the selected solvent.

5.1.2 An alternative method of oil removal is by
heating the calcined petroleum coke sample in an
oven at 700°C for 1 h.
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6 APPARATUS

6.1 Pyknometer, or Specific Gravity Bottle, 50 ml,
with a ground glass stopper with a capillary hole.
Bottles with a large neck (12 to 13 mm outside
diameter) are preferred.

6.2 Water Bath, controlled to a temperature of
25+0.1°C.

NOTE — This test method is to be performed at 25 +
0.1°C; however, some laboratories may not have the
provisions to perform the test at this temperature. It is
permissible to perform the test procedure atany
temperature between 20°C and 40°C providing that the
water bath is controlled at 60.1°C of the chosen
temperature and the pyknometer are calibrated at the
same temperature that is used to determine the real
density of the petroleum coke sample. This is possible
due to the fact that the real density of calcined
petroleum coke is not affected by temperature changes
over a limited temperature range.

6.3 Analytical Balance, accurate to 0.1 mg.

6.4 Vacuum Desiccator, with guard, connected to a
vacuum source capable of lowering pressure to 75 mm
of Hg (10 kPa).

6.5 Desiccator, with drying agent. Anhydrous
calcium sulphate is satisfactory.

6.6 Drying Oven, preferably a vacuum oven, for
temperature to 120°C.

6.7 Lead Weights, for the pyknometers, to prevent
tipping over in the water bath. These can be made
by coiling solid wire solder.

6.8 Wire Sieve, 75 um (No. 200 mesh) [see IS 460
(Part 1)].

7 REAGENTS

Analytical reagent grade solvents are not required
but can be used. The technical grade Acetone,
Xylene, and Ethyl Alcohol are satisfactory.

8 SAMPLE PREPARATION

Crush 50 g of coke so that the entire sample will pass
through a 75 pm (No. 200) sieve. Dry the crushed
sample in a drying oven at 115 + 5°C to constant
mass (approximately 8 h). Cool in a desiccator.

NOTE — Constant mass is considered to be achieved
when change in mass is less than = 0.05 g after a 30 min
test drying period.

9 PYKNOMETER CALIBRATION
(DETERMINATION OF PYKNOMETER VOLUME)

9.1 Clean the pyknometer and its stopper with
detergent, rinse thoroughly with water then with
acetone. Place in a desiccator to dry, then weigh the
empty pyknometer together with its stopper to 0.1
mg (mass ). The temperature of the pyknometer is

to be close to room temperature when its weight is
determined. [ Warning — Commercial pyknometers
(specific gravity bottles) can either have not been
calibrated at 25°C or else not calibrated to the
accuracy required for this test method, so it is
necessary that the pyknometer volume be
determined. ]

NOTE — Do not handle the pyknometer with bare
fingers. Finger cots or surgical gloves can be worn, or
tongs can be used, when handling the pyknometer to
prevent moisture from fingers influencing the weight.

9.2 Fill the pyknometer with freshly boiled
(to remove air) and cooled distilled water, and
replaces the stopper. Immerse the pyknometer up to
the neck in the 25° + 0.1°C water bath forl h. Use the
lead weights to prevent tipping. Replace water that
leaves the capillary during this period. A syringe is
convenient for this purpose.

9.3 At the end of the temperature stabilization
period, check the capillary to be certain it is
completely filled. Remove excess water on the stopper
by dabbing with filter paper. If water is inadvertently
removed from the capillary it must be replaced.
Remove the pyknometer from the 25°C bath, rinse
immediately with acetone, dry, and weigh to 0.1 mg
(mass W)).

NOTE — Avoid any heating after the pyknometer is
removed from the 25°C bath. Heating will expand the
water and cause loss from the capillary. Water is not to
be added to the capillary after the pyknometer is
removed from the 25°C bath. The purpose for the
immediate acetone rinse is to contract the contents so
it will recede in the capillary. Ethyl alcohol can be used
in place of acetone. If laboratory temperature is 25°C
or above, a water bath maintained at about 20°C should
be provided to cool the pyknometer for about 1 min
then dry and weigh. Do not chill the pyknometers so
cold that moisture from the atmosphere will condense
on them and make accurate weighing impossible.

9.4 Calculate the volume, v, of the pyknometer in
cubic centimetres using Equation 2.

Round off to 0.001 cm?.
v=W-W/ow .. (2)
where

W, = mass of the empty pyknometer in g,

W, = mass of the water filled pyknometer in g,
and

pw = density of water at 25°C =0.997 0 g/cm?.

9.5 Repeat 9.1 to 9.4 seven times over a two to
three day period. Individual values should not
deviate from the mean by more than £0.001 5 cm?.
Use the mean value in all calculations using
Equation 3. Redetermine the pyknometer volume
every three months. The mass, W, should remain
constant to within £0.001 g. [Warning — If this





test method is performed at a temperature other than
254 0.1°C as stated in Note 2, then p is the density
of water at the temperature chosen for the
measurement. The density of water at temperatures
other than 25°C is available in numerous standard
reference journals.]

10 DETERMINATION OF THE DENSITY OF
XYLENE

Follow the procedure in 9.1 to 9.3, but use xylene
instead of water. Calculate the density, px, of
xylene at 25°C in g/cms using Equation 3. Round off
t0 0.000 1 g/cm?’. [ Warning — Avoid any heating after
the pyknometer is removed from the 25°C bath.
Heating will expand the xylene and cause loss from
the capillary. Xylene is not to be added to the
capillary after the pyknometer is removed from the
25°C bath.]

P=W-W,v ..(3)
where

W, = mass of the empty pyknometer in g,

W, = mass of the xylene-filled pyknometer in g,
and

v =pyknometer volume, cm?.
11 PROCEDURE

11.1 Clean the pyknometer and its stopper with
detergent and rinse thoroughly with water then with
acetone and dry in a desiccator.

11.2 Weigh the pyknometer with its stopper to
0.1 mg (mass ). The temperature of the pyknometer
is to be close to ambient room temperature (see Note
under 6.2)

11.3 Introduce approximately 10 g of the dried and
cooled analysis sample into the clean, dry,
pyknometer. Less sample can be used but should
not be less than 5 g.

11.4 Replace the stopper; remove any coke adhering
to the outer pyknometer surface, and re-weigh. The
difference between this mass and ¥ is the sample
mass (mass W)).

11.5 Fill the pyknometer with enough xylene to wet
and cover the sample and swirl gently to aid wetting
and to displace air. Add additional xylene until the
pyknometer is about two-thirds full and place it,
without stopper, in the vacuum desiccator at as low
an absolute pressure (or high a vacuum) as possible
to remove air from the coke but to avoid excessive
evaporation of the xylene. If a means is available,
vibrate the pyknometer gently and intermittently
while in the desiccator to assist in the elimination of
air. Leave under vacuum until all bubbling stops. It
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is recommended that time under vacuum beat least
30 min.

11.6 Remove the pyknometer from the desiccator,
fill it with xylene, and place it in the 25 £ 0.1°C bath
with stopper in place. Immerse the pyknometer up to
the neck in the water bath for 1 h. Use the lead
weights to prevent tipping. Replace xylene that leaves
the capillary during this period. A syringe is
convenient for this purpose.

11.7 At the end of the temperature stabilization
period, check the capillary to be certain it is
completely filled. Remove excess xylene on the
stopper by dabbing with filter paper. If xylene is
inadvertently removed from the capillary, it must be
replaced. Remove the pyknometer from the 25°C
bath, rinse immediately with acetone, dry, and weigh
to 0.1 mg (mass V).

11.8 Upon completion of the test procedure, clean
and dry the pyknometer. To facilitate cleaning of the
pyknometer, remove a portion of the xylene and
replace with acetone. Then shake this xylene/acetone
mixture and facilitate removal of the calcined
petroleum coke from the pyknometer. Clean the
pyknometer as specified in 10.1 before reuse.

12 CALCULATION

Determine the density of the sample in g/cm? from
Equation 4 as follows:

Density = W [Px/Ws— (W —W,)] .. (4)
where

W = mass of sample, g;
Px = density of xylene at 25°C, g/cm?,

W, = mass of the pyknometer filled with sample
and xylene, g;

W, =mass of the pyknometer filled with xylene
alone, g;

W= (W, — W, = mass of xylene displaced by

calcined petroleum coke, g; and

px /W — (W ~W,) = volume of xylene displaced

by calcined petroleum coke, cm?.

13 REPORT

Report to the third decimal place the average
of duplicate determinations that agree within
0.007 g/cm®. When this agreement is not met, the
values are considered suspect and another duplicate
set shall be run. Report the average of all results
agreeing within 0.007 g/cm?®. If the second set also
fails to agree within 0.007 g/cm?, report the average
of all four values. The operator shall also report if
the second set of duplicate determinations fails to
agree within 0.007 g/cm’.

14 PRECISION AND BIAS

Method precision shall be established based on
round robin outcome.
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Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee, PCD 1

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by
the Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee
had been approved by the Petroleum, Coal and Related Products Division Council.

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 : 1960 ‘Rules for rounding off numerical values ( revised )’.
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Indian Standard

METHODS OF TEST FOR PETROLEUM AND
ITS PRODUCTS

[P:140 )

DETERMINATION OF APPARENT DENSITY OF PETROLEUM COKE BY
MERCURY PYKNOMETER METHOD

1 SCOPE

1.1 This method covers the determination of
the apparent density of coke by the mercury
pyknometer method.

2 SIGNIFICANCE AND USE

2.1 Mercury density analysis gives information
of the amount of pitch needed for mixing with
coke for anode production. Mercury in this
analysis is analogous to the pitch 1n anode
production. It assists in determining the
percentage of the pitch in the paste. If the
apparent density is decreasing it is an
indication that the porosity of the coke has
increased, requiring more pitch to be added for
good binding.

2.2 The apparent density of coke in mercury
under 1 bar (1 bar = 10° Pa) pressure is
linked with the geometric density of green and
baked anodes.

2.3 Open porosity value corresponding to
accessible pores of diameter less than 15 micron
may be calculated knowing the mercury
apparent density and helium apparent density
of coke, using the same size fractions and thus
the amount of pitch to be added for anode
production.

3 OUTLINE OF THE METHOD

A known amount of coke is weighed and placed
in a calibrated pyknometer. The pyknometer is
evacuated and then mercury is introduced. The
mass of the mercury necessary to fill the
pyknometer up to the volume is determined and
then apparent density is calculated. After
knowing the two apparent densities the open
porosity of petroleum coke may be calculated
by the following equation:

1 1
V=100 [AD M) AD(H)]
AD (M) = Apparent Density in Hg ( g/cm?)
AD (H) = Apparent Density in Helium
(g/cm?)
|4 = Open porosity, mm?/g

4 REAGENTS

4.1 Mercury, A. R
4.2 Ethanol ( 95 percent ) or Methylated Spirit

5 APPARATUS

5.1 Duplex dilatometer, filling and macropore
determination device; ( see Fig. 1)
NOTE — The test procedure described here is
specific to Duplex dilatometer filling and
macropore determination device from Carlo Erba
Strumentazione, P, O. Box 434 20100, Milano ( Italy).

Similar instruments by which identical results
may be obtained are also suitable,

5.2 Pyknometer,50 ml glass, fabricated as per
drawing ( see Fig 2).

5.3 Rotary High Vacuum Pump, capable of
producing a vacuum upto 0-001 mm of mercury.

5.4 Vacuastat, capable of measuring vacuum
upto 0-001 mm of mercury.

5.5 Jaw Crusher, laboratory type; manganese
steel jaw plates.

5.6 Drying Oven, maintained at 105—110°C;

5.7 Sieves, Tyler No. 10 ( 1:65 mm ) and Tyler
No. 20 ( 0-85 mm ) or equivalent.

5.8 Filtration Apparatus
5.9 Analytical Balance
5.10 Desiccator, glass

6 SAFETY PRECAUTIONS

6.1 Goggles and hand gloves shall be worn
when handling mercury and working under a
vacuum.

6.2 It is imperative that spilt mercury is
removed immediately, due to the high toxicity
of its vapour. A small aspirator bottle with a
capillary tube and connected to a pump may be
used for sucking up mercury droplets. Material
spilt into crevices may be made non-volatile by
putting zinc dust into the cracks to form an
amalgam.
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FiG. 1 CARrLO ERBA APPARATUS
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FiG. 2 PYKNOMETER FOR DETERMINATION OF APPARENT DENSITY TO MERCURY

7 SAMPLE PREPARATION

7.1 The representative sample is passed through
a Jaw crusher rated to give grains smaller than
1-65 mm.

7.2 The crushed sample is shifted and the
—16 mm to + 0-85 mm (10/20) fraction
is retained for analysis.

7.3 The fraction is dried for one hour in an
oven maintained at 105 — 110°C and then
closed in a desiccator.

8 PROCEDURE
8.1 Calibration

Pyknometer shall be calibrated before use.
Because of difference in technique, each analyst
shall calibrate the pyknometer themselves and
not use a calibration mass obtained by another
analyst. Calibration shall be checked at least
every six months.

8.1.1 A reference mark is made on the capillary
at a height <4 measured from the mid-point
of the pyknometer bulb such thath (cm ) =
85 — H where H is the mean atmospheric
pressure expressed as cm of mercury.

NOTE — The value to be employed is the average
atmosphecric pressure for the locality. No allowance
be made for diurnal or seasonal fluctuations.

8.1.2 Place the empty pyknometer in the Carlo
Erba apparatus ensuring a tight seal is made
and all valves are closed.

8.1.3 Turn on the vacuum pump.
8.1.4 Open valve P’ and wait for 10 minutes.

8.1.5 Open valve ‘M’ Mercury will flow into the
pyknometer. Tap the pyknometer gently.

8.1.6 Close valve ‘M’ when mercury reaches the
reference mark.
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8.1.7 Close valve <P’.

8.1.8 Slowly open valve <4’ to increase the
pressure to atmospheric pressure.

8.1.9 When pressure has equalized with atmo-
sphere, remove the pyknometer from Carlo
Erba Apparatus.

8.1.10 Record the mass of the mercury filled in
pyknometer.

8.2 Sample Analysis

8.2.1 Weigh 10 4 0-001 g of the prepared coke
sample.

8.2.2 Place in the pyknometer. Attach the

greased pyknometer top.

8.2.3 Place the pyknometer with the sample on
the Carlo Erba apparatus. Ensure a tight seal
has formed and all valves are closed.

8.2.4 Switch on the vacuum pump and slowly
open valve *P* and evacuate till the vacuum
gauge indicates 0-01 mm of Hg ( time will
depend on degree of calcination of the sample ).
Maintain this vacuum for at least 30 minutes.

8.2.5 While maintaining the vacuum ( valve ‘P’
open ) open valve ‘M’. Mercury will flow on to
the pyknometer. Tap it gently to ensure the
complete transfer of mercury to the vicinity of
the mark.

8.2.6 Close valve ‘M’ when the mercury reaches
slightly above the reference mark.

8.2.7 Close valve <P’.

8.2.8 Slowly open valve ‘A4’ to increase the
pressure to atmosphere pressure.

8.2.9 When pressure has equalized with atmos-
phere, remove the pyknometer from Carlo Erba
apparatus. Adjust the height of mercury in the
capillary to the mark by withdrawing the excess
mercary, care being taken not to jar the
pyknometer.

8.2.10 Record the mass of the pyknometer
containing the coke and mercury.

8.2.11 All experimental procedures shall be

carried out at 25 4 1°C.
8.3 Cleaning of the Pyknometer

8.3.1 The pyknometer is cleaned by pouring
the mercury and the sample through the
filtration apparatus, separating the mercury
from the coke.

8.3.2 Clean inside of pyknometer with tissues
and alcohol.

8.3.3 Return mercury into the reservoir on
Carlo Erba apparatus.

9 CALCULATION

Apparent Density, g/ml
_ mass of the sample in g
~ volume of mercury displaced by the sample

The mass of coke is approximately 10-0 g. The
volume of the sample is determined by using
the volume of mercury excluded from the

pyknometer.
M x 13-534

Apparent Densit mi) = i
ppar ensity ( g/ml ) M —M,+M
where

M = mass of the sample in g;

M, = mass of the pyknometer in g, filled to
the mark with mercury;

M, = mass of the pyknometer in g, plus
contents after the analysis; and

13-534 = Density of the mercury in g/ml at
27°C.

10 REPORTING

Report the apparent densities to two decimal
places.

11 PRECISION

Results of duplicate tests shall not differ by
more than the following amounts:

Repeatability Reproducibility
0-01 from the mean 0-02 from the mean
result result
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FORMAT FOR SENDING COMMENTS ON BIS DOCUMENTS

(Please use A4 size sheet of paper only and type within fields indicated. Comments on each clauses/sub-clauses/table/fig. etc. be started on a fresh box. Information in Column 5 should include reasons for the comments and Column 6 for suggestions for modified wording of the clauses when the existing text is found not acceptable. Adherence to this format facilitates Secretariat’s work)

Doc. No. / IS No.: IS 1447 (Part 1) : 2021

Doc. Title: Methods of Sampling of Petroleum and its Products Part 1 Manual Sampling (Second Revision)

		Sl. No.





(1)

		Clause/Sub-clause/ para/table/fig. No. commented



(2)

		Commentator/

Organization/

Abbreviation



(3)

		Type of Comments

(General/Editorial/ Technical)

(4)

		Justification







(5)

		Proposed change/Suggestions





(6)



		i) 

		Clause 4.1 



		Dr. Y S Jhala, IOCL   

		Technical 

		There is requirement of Minimum Sample Criteria as per " Procedures for homogeneous petroleum liquids" in line with ISO 3170 for identification of Sample Height.

All international standard is having requirement of this level

		There is requirement of Minimum Sample Criteria as per " Procedures for homogeneous petroleum liquids" in line with ISO 3170 for identification of Sample Height.

All international standard is having requirement of this level
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Doc. No. / IS No.: IS 1448: Part 182: 2020/ ISO 12937: 2000



Doc. Title: Methods of Test for Petroleum and its Products Part 182 Petroleum Products Determination of Water — Coulometric Karl Fischer Titration Method

		Sl. No.





(1)

		Clause/Sub-clause/ para/table/fig. No. commented



(2)

		Commentator/

Organization/

Abbreviation



(3)

		Type of Comments

(General/Editorial/ Technical)

(4)

		Justification







(5)

		Proposed change/Suggestions





(6)



		i) 

		Scope 



		Ms. Kreeti Das, BIS   

		Technical 

		For Water content, Unit of measurement (UOM) is mentioned as "% m/m". Generally in diesel, amount of water content presents in "mg/kg" level , So UOM should be changed in IS 1448 (Part 182) as "mg/kg".

		Change UOM to mg/kg
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Annex - Standard due for review & reaffirmation in PCD 1.3.docx
ANNEX III

Standards Due for Review / Reaffirmation in PCD 1:3 

		S. No.

		IS Number



		IS Title

		Due for review

		BIS Observation 

		Recommendations of the working group



		1. 

		IS 1448 (Part 18) : 2020 

		Methods of test for petroleum and its products Part 18 distillation of petroleum products (Third Revision)

		March, 2025

		This third revision is carried out as the test procedure has been improved by ASTM and IP. In this revision,

considerable assistance has been derived from ASTM D 86 – 2015 and IP123/2014. This standard is modified

mainly to extend the scope to include motor gasoline-ethanol fuel blends with greater than 10 percent volume

ethanol and diesel-biodiesel blends upto 20 percent biodiesel. This standard covers a laboratory test method for the atmospheric non fractionating distillation, utilizing either manual or automated equipment.

		Recommendations are yet to be received from Working Group PCD 01: WG07-PCD 1-3



[Refer to Sr. No. 2 of Item 3.2]









		2. 

		IS 1448 (Part 155) : 2020

		Methods of Test for Petroleum and its Products [ P : 155 ] Determination of Trace Nitrogen in Liquid Petroleum Hydrocarbons by Oxidative Combustion with Chemiluminescence Detector	

		March, 2025

		This standard is formulated based on experience of petroleum laboratories and considerable assistance has been

derived from ASTM D 4629-12 ‘Determination of Trace Nitrogen in Liquid Petroleum Hydrocarbons by Syringe/Inlet Oxidative Combustion and Chemiluminescence Detection’.

		Recommendations are yet to be received from Working Group PCD 01 : WG08-PCD 1-3



[Refer to Sr. No. 3 of Item 3.2]







		3. 

		IS 1448 (Part 175): 2020

ISO 6296:2000

		Methods of Test for Petroleum and its Products Part 175 Petroleum Products - Determination of Water - Potentiometric Karl Fischer Titration Method

		March, 2025

		Indian Standard is Identical to ISO 6296:2000



This publication was last reviewed and confirmed in 2021. Therefore, this version remains current.

		Recommendations are yet to be received from Working Group PCD 01 : WG09-PCD 1-3



[Refer to Sr. No. 4 of Item 3.2]



		4. 

		IS 1448 (Part 176): 2020

ISO 7537:1997

		Methods of Test for Petroleum and its Products Part 176 Petroleum Products - Determination of Acid Number - Semi-micro Colour-indicator Titration Method

		March, 2025	

		Indian Standard is Identical to ISO 7537:1997



This publication was last reviewed and confirmed in 2023. Therefore, this version remains current.

		Recommendations are yet to be received from Working Group PCD 01 : WG10-PCD 1-3



[Refer to Sr. No. 5 of Item 3.2]



		5. 

		IS 1448 (Part 177): 2020

ISO 3648:1994

		Methods of Test for Petroleum and its Products Part 177 Aviation Fuels - Estimation of Net Specific Energy

		March, 2025	

		Indian Standard is Identical to ISO 3648:1994



Amendment 1 to ISO has been also issued in 1996.



This publication was last reviewed and confirmed in 2024. Therefore this version remains current.

		Recommendations are yet to be received from Working Group PCD 01 : WG11-PCD 1-3



[Refer to Sr. No. 6 of Item 3.2]





		6. 

		IS 1448 (Part 178): 2020

ISO 6271:2015

		Methods of Test for Petroleum and its Products Part 178 Clear Liquids - Estimation of Colour by the platinum Cobalt Colour Scale

		March, 2025

		Indian Standard is Identical to ISO 6271:2015



This publication was last reviewed and confirmed in 2021. Therefore this version remains current.

		Recommendations are yet to be received from Working Group PCD 01 : WG12-PCD 1-3



[Refer to Sr. No. 7 of Item 3.2]





		7. 

		IS 1448 (Part 182): 2020

ISO 12937:2000

		Methods of Test for Petroleum and its Products Part 182 Petroleum Products - Determination of Water - Coulometric Karl Fischer Titration Method



		March, 2025

		This standard is adopted from ISO 12937:2000



This publication was last reviewed and confirmed in 2024. Therefore this version remains current.

		Recommendations are yet to be received from Working Group PCD 01 : WG13-PCD 1-3



[Refer to Sr. No. 8 of Item 3.2]
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