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ITEM 0 WELCOME AND OPENING REMARKS

0.1Welcome and opening remarks by Bureau of Indian Standards

On behalf of BIS, Ms. Preeti Prabha, Member Secretary of CHD 35 extended a warm welcome to the Chairperson and all members of the committee to the 18th meeting of Air Quality Sectional Committee i.e CHD 35 and thanked them for sparing their valuable time for supporting BIS, the National Standards Body of India in its pursuit of standardization.

0.2 Opening Remarks by the Chairperson

Dr. Gauri Pandit, Chairperson of CHD 35, welcomed all the members to the 18th meeting of CHD 35. She reiterated in brief the about the Research Evaluation Committee formed for the evaluation  of R & D projects received for Air Quality Sectional Committee , CHD 35. She also encouraged members for their active contribution in Committee’s work and urged them for fruitful discussions during the meeting.

ITEM 1 CONFIRMATION OF THE MINUTES OF THE LAST MEETING

The Committee confirmed the minutes of the 17th meeting of CHD 35 held on 21st March 2024 as no comments were received on the circulated minutes.

ITEM 2 SCOPE AND COMPOSITION OF COMMITTEE

2.1 Scope - The Committee reviewed and confirmed the present title and scope of CHD 35.

2.2 Composition of CHD 35 & Subcommittees of CHD 35
The Committee reviewed and confirmed the present composition of CHD 35.
2.3 CO-OPTION REQUEST

2.3.1 The Committee discussed the decision of Panel 1 for co-option request received and decided the following:

a) Mr. Shekh Tazimul Haque Faridi , Dyson Technology  Pvt Ltd, Gurugram, –  The Committee decided to Co-opt Mr. Shekh Tazimul Haque Faridi in Technical Committee, CHD 35.

3 PROCESS REFORM AT BIS
3.1 PRESENTATION ON PROCESS REFORMS IN THE STANDARDIZATION ACTIVITIES
3.1.1 During the meeting, the member secretary delivered a presentation process reforms in the standardization activities of the Bureau of Indian Standards (BIS). She highlighted that by addressing these areas for improvement, BIS aims to strengthen its standardization activities and ensure that they align with the evolving needs of industries, stakeholders, and the international landscape.  
3.1.2 The committee members were provided with insights into the initiatives undertaken by BIS for the identification of new areas for standardization. They were informed that BIS has developed a Standard National Action Plan 2022-2027, which serves as a roadmap for identifying and prioritizing new areas for standardization. This plan outlines the strategic direction and focus areas based on the current and future needs of industries, consumers, and other stakeholders. She also informed that BIS has proactive step to collaborate with central ministries, departments, and state governments to obtain inputs from their Annual Program of Standardization on potential areas that require standardization.
3.1.3 They were apprised that BIS has a vision of establishment of standardization cells, in industry associations to actively engage with industry representatives. These cells serve as platforms for industry associations to communicate their standardization requirements and suggest new areas that could benefit from the development of standards. In addition, BIS maintains close interaction with prominent faculty members from academia institutions to stay updated on the latest research, technological advancements, and emerging areas in Air Quality.
3.1.4 The Committee members were informed that by leveraging these initiatives, BIS aims to gather comprehensive information and insights from various sources, including central ministries, state governments, industry associations, academia, and research papers which at later stage helps in the identification of new areas where standards can be developed to address evolving needs and promote quality, safety in Air Quality products. The Committee noted it.
 3.1.5 The Member Secretary informed the Committee Members that BIS has laid emphasis on effective stakeholder management through various approaches to ensure engagement, collaboration, and harmonious development of standards. Through these stakeholder management strategies, BIS aims to foster active participation, gather diverse perspectives, and promote collaboration to develop effective and relevant standards that meet the needs of various stakeholders and contribute to national development. The Committee took a note of same.
 3.1.6 The Committee members were provided insights into effective Committee management strategy through adequate representation from all the relevant stakeholders as diverse and knowledgeable committee composition helps in developing comprehensive and well-rounded standards. The Committee members were requested to maintain the regular attendance as it fosters continuity and efficient decision-making processes. The Committee members were requested to adopt Action Research Project approach for review of Pre 2000 standards to improve and refine the standards, ensuring they remain up to date and effective in addressing Air Quality concerns. The Committee took a note of it.
3.1.7 As Standards promotion is a critical aspect of the standardization process to increase awareness, adoption, and understanding of standards among relevant stakeholders. The committee members were enlightened about awareness campaign such as formation of 4200 new standards club, residential training for mentors from each of these institutions, 51 lesson plans under Learning science via Standards developed, and District Level Officers (DLO) sensitizing programs organized at 491 districts. The committee expressed its appreciation for the efforts of BIS (Bureau of Indian Standards) in various initiatives and programs, including the establishment of the Standard Club, awareness programs like DLO training, and initiatives such as Manak Manthan and Manak Manch.
3.2 RESEARCH ACTIONS PROJECTS
3.2.1 The BIS Secretariat apprised the Committee members of the recent office order outlining reforms in the standardization process. The BIS Secretariat also shared information about a new initiative by BIS, emphasizing a research and development (R&D) approach for every standard undergoing revision and for new subjects. This initiative aims to enhance the quality and relevance of standards through a more dynamic and informed process.
3.2.2 The Committee noted and appreciated the process reforms initiated by BIS in the standardization process.
3.2.3 The Committee noted the status of the ToR that are under preparation 
3.3 ROLLING ACTION PLAN 2024-2025
3.3.1 The committee noted that Annual Action Plan is an important instrument as it helps to plan for the entire year the activities to be undertaken by the committee it inter-alia includes documents under development, meetings, new subjects to be taken up, etc. However, the action plan should also have agility to accommodate new requirements arising at any point of time. BIS management therefore emphasizes on preparation of the Rolling Annual Action Plan and advises committees to prepare the one for the year 2024-2025. The committee after detailed discussion decided to prepare a draft rolling action plan for CHD 35 2024-2025.
3.3.2 The action plan should outline the count and details of new subjects that are currently under development within Air Quality Sectional Committee. The action plan should also highlight the standards that have been identified for revision to ensure that existing standards remain up to date, incorporating new research, advancements, and best practices in the field of Air Quality. The timelines for these revision projects are also need to be shared, indicating the expected completion dates.
 3.4 ANNUAL MEETING CALENDAR OF TECHNICAL COMMITTEE MEETINGS
The member secretary shared the annual meeting calendar during the meeting, which provides a schedule of the upcoming meetings and important events related to the activities of the committee. The annual meeting calendar serves as a roadmap for the committee members, allowing them to plan their participation and engagement in the standardization process. By sharing this calendar, the member secretary enables the committee members to effectively plan and contribute to the standardization activities according to the established schedule.
3.5 NATIONAL AND INTERNATIONAL EVENTS TO BE PARTICIPATED
3.5.1 The member secretary informed the committee about BIS's initiative to attend and participate in national and international events related to Air Quality. The purpose of this initiative is to actively engage with the Air Quality community, exchange knowledge and best practices, and promote the work being done by BIS in this field. The Member Secretary informed the members that as of now BIS has identified 1 national and 1 international conference to be attended. The member secretary requested the committee members to inform BIS if any event related to Air Quality is organized at their respective forums. In such cases, BIS can deliver presentations to disseminate information about important standards that are under development or have been published under CHD 35 (the relevant technical committee responsible for Air Quality standards).
3.5.2 By participating in these events and delivering presentations, BIS aims to create awareness about the ongoing standardization efforts, highlight the importance of Air Quality standards, and foster collaboration and information sharing within the Air Quality community. This initiative enhances the visibility of BIS's work and promotes the adoption and implementation of relevant standards by stakeholders in the field of Air Quality.
3.6 The committee noted the item 3.6 of Agenda and decided to review and examine the New Work Item Proposal in every quarter to formulate the National view point for each and every ballots.

3.7 The Committee noted the item 3.7 of the Agenda.

3.8 SCIENTIFIC JOURNALS AND PERIODICALS TO BE SUBSCRIBED
3.8.1 BIS is in process to taking subscription to relevant journals and research papers to stay informed about the latest developments in various fields to access cutting-edge research and identification of potential areas for standardization based on the findings and recommendations presented in these publications.
3.8.2 The Committee noted Item 3.6 of Agenda and requested members to provide their recommendations on the scientific journals and periodicals which need to be subscribed for development of standards in field of Air Quality.
3.9 CREATION OF POOL OF EXPERTS
The Committee noted that the optimum size of a committee as 25-30 members. Further, representations of various interest groups in the committee have also to be ensured. Considering the facts, sometime it felt by the committees that it lacks requisite expertise for developing some specific subject standards. It is therefore essential that a pool of experts has to be created be through establishment of sub-committees or panels or WC mailing lists or other modes.
 ITEM 4 ACTIONS ARISING OUT OF PREVIOUS MEETING
4.1 Revision of A5 and pre -2000 Published Standards
	Sl no.
	IS No./Title 
	                 Committee Decision 

	1.
	IS 5182 (Part 3): 1970 
Methods for measurement of air pollution: Part 3 Radioactivity (particulate in air)

	· The document was sent into wide circulation for 2 months.
· The Comments received on the WC draft were disposed of by the Committee during the meeting.
· The Committee after suggesting some changes in the draft requested Member Secretary to draft/format the clauses of the standard as per the new format adopted by Committee.
· Further, the Committee decided to finalize the draft for printing after making the corrections suggested and with approval of Chairperson.



	2.
	IS 5182 (Part 4): 1999 
Methods for measurement of air pollution: Part 4 suspended - Particulate matter (First Revision)


	· The Committee decided to keep finalization of this document on hold until the results are announced for the R and D proposal received by BIS on this subject.


	3.
	IS 5182 (Part 8): 1976 
Methods for measurement of air pollution: Part 8 Sulphation rate 
	· The inputs for the revision of the standard are still awaited from Dr. S.K. Tyagi.
· The Committee NOTED the status of the document and requested Dr. Tyagi to provide the Working document.


	4.
	IS 5182 ( Part 10) : 1999
Methods for measurement of air pollution: Part 10 carbon monoxide (First Revision)
	· The ToR approved by the Committee will be put up before Screening Committee.

· The Committee NOTED the status.


	5.
	IS 5182 (Part 13): 1991 
Methods of measurement of air pollution: Part 13 total 
fluorides in ambient air
	· The ToR approved by the Committee will be put up before Screening Committee.

· The Committee NOTED the status.


	6.
	IS 5182 (Part 15): 1974 
Methods for measurement of air pollution: Part 15 mass concentration of particulate matter in the atmosphere 

	· The ToR is under preparation.
· The Committee NOTED the status of the document.


	7
	IS 5182 (Part 16): 1980 
Methods for measurement of air pollution: Part 16 recommended practice for collection by filtration and determination of mass, number and optical sizing of 
atmospheric particulates 
	· The ToR is under preparation.
· The Committee NOTED the status of the document.


	8
	IS 5182 (Part 17): 1979 
Methods for measurement of air pollution: Part 17 C1 to C5 hydrocarbons in air by gas chromatography 
	· The ToR approved by the Committee will be put up before Screening Committee.

· The Committee NOTED the status of the ToR.


	9
	IS 5182 (Part 18): 1974 
Methods for measurement of air pollution: Part 18 continuous analysis and automatic recording of the oxidant content of the 
atmosphere
	· The ToR is under preparation.
· The Committee NOTED the status of the document.


	10
	IS 5182 (Part 20): 1982 
Methods for measurement of air pollution: Part carbon disulphide 

	· The ToR is under preparation.
· The Committee NOTED the status of the document.

	12
	IS 11255 (Part 1): 1985 
Methods for measurement of emissions from stationary sources: Part 1 particulate matter

	· The ToR pertaining to this subject was hosted on the BIS website.
· The Committee NOTED the status.

	13
	IS 11255 (Part 2): 1985 
Methods for measurement of emissions from stationary sources: Part 2 sulphur dioxide 
	· The ToR pertaining to this subject was hosted on the BIS website.
· The Committee NOTED the status.

	14.
	IS 11255 (Part 5): 1990 
Methods of measurement of emissions from stationary sources: Part 5 total fluoride 
	· The ToR pertaining to this subject was hosted on the BIS website.
· The Committee NOTED the status.

	15.
	IS 11255 (Part 6): 1999 
Methods of measurement of emissions from stationary sources: Part 6 ammonia 
 
	· The ToR approved by the Committee will be put up before Screening Committee.
· The Committee NOTED the status.

	16.
	IS 13270: 1992 
Test for gases by orsat and chromatographic methods - Methods 
	· The ToR is under preparation.
· The Committee NOTED the status of the document.


	17.
	IS 11255 (Part 7): Emission of Nitrogen oxides from stationary source emission
	· The ToR approved by the Committee will be put up before Screening Committee.
· The Committee NOTED the status..



ITEM 5 DRAFT STANDARDS/AMENDMENTS SENT FOR PRINTING
	Sl No.
	IS No./Title
	Current Status

	1.
	IS 18637-1 :2024
(CHD/35/17328)
Cleanrooms and associated controlled environments Part 1: Classification of air cleanliness by particle concentration

	
· The document is under printing.
· The Committee NOTED the status.


	2.
	IS 5182-27 : 20XX 
CHD/35/19220
Methods For Measurement Of Air Pollution Part 27 Vapour-phase organic chemicals vinyl chloride to nC22 hydrocarbons in air and gaseous emissions by diffusive passive sampling onto sorbent tubes or followed by thermal desorption TD 

	· The document is under printing.
· The Committee NOTED the status.




ITEM 6   DRAFT DOCUMENT UNDER /COMPLETED P DRAFT STAGE

	Sl No.
	IS No./Title
	Current Status

	1
	CHD/35/25505
Methods for Measurement of Air Pollution Part XX Vapor Phase Mercury in Ambient Air Sec 1 Cold-Vapor Atomic Fluorescence Spectrometer method by Amalgamation Principle
	· The document has been circulated as P- Draft through portal for period of 1 month on 01-05-2024.
· No Comments have been received on the draft, so the Committee decided to send the draft for wide circulation for period of 2 months.

	2
	CHD/35/25502	
Method Measurement of air pollution Part X Vapor Phase Mercury in Ambient Air Sec 2 Cold-Vapor Atomic Absorption or Fluorescence Spectroscopy CVAFS Method Using Acidified solution of KMnO4
	· The document has been circulated as P- Draft through portal for period of 1 month on 01-05-2024.
· No Comments have been received on the draft, so the Committee finalized the draft for wide circulation for period of 2 months.



ITEM 7 DRAFT DOCUMENT UNDER WIDE CIRCULATION/COMPLETED WIDE CIRCULATION
	Sl No.
	IS No./Title
	Current Status

	1
	IS 5182 (Part 28): 20XX (19221) Methods for Measurement of Air Pollution Vapor phase organic chemicals C3 to nC30 hydrocarbons in air and gaseous emissions Sampling by pumped sorbent tubes followed by thermal desorption and capillary gas chromatography analysis.
	· The document has been sent into wide circulation for 2 months.
· If comments are received on the WC draft, the comments will be discussed in the next Committee Meeting.
· If no comments are received on the WC draft, the document will be finalized with the approval of Chairperson.
 


	2
	IS 17148 : Part 1: 2019
CHD/35/25059
Performance Characteristics of Automated Measurement Systems Part 1 Carbon Monoxide Carbon Dioxide and Oxygen from Stationary Sources


	· The document has been sent into wide circulation for 2 months.
· No Comments have been received on the WC draft, so the Committee finalized the draft and sent it for printing.

	3
	IS 5182 : Part 3: 1970
CHD/35/25082
Methods for measurement of air pollution: Part 3 Radioactivity (particulate in air)


	· The document was sent into wide circulation for 2 months.
· The Comments received on the WC draft were disposed of by the Committee during the meeting.
· The Committee after suggesting some changes in the draft requested Member Secretary to draft/format the clauses of the standard as per the new format adopted by Committee.
· Further, the Committee decided to finalize the draft for printing after making the corrections suggested and with approval of Chairperson.a





ITEM 8 DRAFTS UNDER PREPARATION 

	Sl No.
	IS No./Title
	Committee Decision

	1.
	ISO 16911-1:2013 Stationary source emissions -- Manual and automatic determination of velocity and volume flow rate in ducts -- Part 1: Manual reference Method
	· The Committee noted the status of the document and requested the task group to provide the working document.
· The members involved in the task group are as follows: 
➢Dr.Rajendra Prasad 
➢Dr. N Raveendhar 
➢Dr. S K Goyal 
➢Dr.Nandini Kumar 
➢Dr. R S Saini 


	2.
	IS 5182-25: 2018 Methods for Measurement of Air Pollution Part 25 Ammonia

	· The Committee deliberated on the draft received from the task group and after discussion Committee decide to circulate the draft as P draft for period of one month.

· The draft prepared by task group is attached below :



	6.
	Methods for measurement of air pollution: Arsenic


	· The Committee discussed and decided to drop the subject item form the Program of work as the standard on ‘’Metals in Ambient Air’’ will incorporate the test method for measurement of Arsenic also.


	7.
	Metals in Ambient Air
	· The Committee deliberated on the draft received from the task group and after discussion Committee decide to circulate the draft as P draft for period of one month.
· The draft prepared by task group is attached below :




	8.
	Specification for Sensor Based Particulate Matter (PM 10 & PM2.5) Instruments
	· The Committee deliberated on the framework received from Confederation of Indian Industry.

· The Committee requested BIS Secretariat to send the framework received from Confederation of Indian Industry to Dr. Shankar Aggarwal, so that Dr. Shankar Aggarwal can prepare and provide the draft for Specification for Sensor Based Particulate Matter (PM 10 & PM2.5) Instruments.


	9.
	EN 15267-1:2009 Certification of automated measuring systems. General principles
	· The Committee deliberated on the adoption of the EN standards and decided that to adopt/ rewrite the European Standards and send it as P-draft for comments. Further, Committee requested BIS secretariat to adopt/ rewrite these European Standards and send it to the Committee Members for their Inputs.

	10.
	
EN 15267-2:2009 Certification of automated measuring systems. Initial assessment of the AMS manufacturer's quality management system and post certification surveillance for the manufacturing process
	

	11
	EN 15267-3 Certification of automated measuring systems - Performance criteria and test procedures for automated measuring systems for monitoring emissions from stationary sources
	



ITEM 9 INTERNATIONAL ACTIVITY
9.1 Membership Status in ISO/TC/146/SC 1
The Committee noted the item no. 9.1 of agenda 
9.2 Participation as P Members:
9.2.1 The Committee discussed the Registered Indian Experts for different ISO Committees i.e. ISO/TC 146, its subcommittees and working Groups.
9.3 Scope of ISO/TC 146 and its Sub Committees
The Committee noted the scope of ISO/TC 146 and the list of standards published by ISO/TC 146 and its SCs.
9.4 Standards Adopted by BIS and are being considered by ISO for Revision
The Committee noted that no standard adopted by BIS is under revision in ISO. 
9.5 New standards under development at ISO/TC 146 and its Sub-committees

9.5.1 The Committee discussed the new standards that are under development at ISO/TC 146 and its Sub – Committee.
9.5.2 The Member Secretary requested CPCB to provide their input for the list of the standard that has been provided to them for adoption of the standard.
9.6 Proposal of New Subject in ISO/TC 146/SC 3 'Ambient Air'
The Committee noted the item no. 9.6 of Agenda.
9.7 Ballots circulated within Committee Members
The Committee noted the important Ballots of ISO/TC 146, SC1, SC2, SC3, SC 4 and SC 6, circulated within the committee members for voting.
Member Secretary also requested Committee members to provide their comments /inputs on ISO documents circulated to them.
ITEM 10 COMMENTS ON PUBLISHED STANDARDS

	S No.
	Standard no. and tittle
	Committee Decision

	i. 
	IS 15206:2002/ISO 8760:1990 
Work - Place air - Determination of mass concentration of     carbon monoxide - Method using detector tubes for short-term sampling with direct indication
	· The Committee deliberated on the Comments received from Mr. Vinayak Valsangkar on the amendment has been circulated to members for their inputs.
· The Committee after discussion requested member secretary to send the amendment published to the following ISO standard along with the comments received from Mr. Vinayak Valsangkar to the Committee members for their inputs.
· The amendment published to ISO 8760 : 1990 is attached below along with the comments received from Mr. Mr. Vinayak Valsangkar :






	ii. 
	IS 15209 : 2002 /ISO 8761 : 1989
Work - Place air - Determination of mass concentration of nitrogen dioxide - Method using detector tubes for short term sampling with direct indication
	· The Committee deliberated on the Comments received from Mr. Vinayak Valsangkar  on the amendment has been circulated to members for their inputs.
· The Committee after discussion requested member secretary to send the amendment published to the following ISO standard along with the comments received from Mr. Vinayak Valsangkar to the Committee members for their inputs.
· The amendment published to ISO 8761 : 1989 is attached below along with the comments received from Mr. Mr. Vinayak Valsangkar :








	iii. 
	IS 15210 : 2002/
ISO 8762 : 1988
Workplace air - Determination of vinyl chloride - Charcoal tube/gas chromatographic method
	· The Committee discussed that IS 15210 : 2002 is the adoption of ISO 8762: 1988. However, ISO 8762: 1988 has been withdrawn and no new standard has been published by ISO for this subject. Therefore, the member secretary suggested ISO 9486 : 1991 for revision of this standard.
· The Committee after deliberation requested member secretary to follow up with Mr. Vinayak Valsangkar for his inputs whether ISO 9486:1991 can be adopted identically or need to be modified as per Indian requirements, for revision of IS 15210: 2002/ISO 8762: 1988.
· The copy of ISO 9486 : 1991 is attached below :






ITEM 11 PROGRAMME OF WORK 

 11.1 The Committee reviewed the present Programme of work of the CHD 35.

 11.2 Standards Due For Review under 5 Year Criteria (2024-2025)
11.2.1 The Committee discussed on the periodic review of Indian standards due for review under 5 yearly criteria and decided the following: 

	S.No.
	IS Number
	IS Title
	Committee Decision

	1. 
	IS 11255 (Part 1): 1985
	Methods for measurement of emissions from stationary sources: Part 1 particulate matter

	· The ToR pertaining to this subject was hosted on BIS portal.
· The Committee decided to Reaffirm and Revise.

	2. 
	IS 11255 (Part 2): 1985
	Methods for measurement of emissions from stationary sources: Part 2 sulphur dioxide
	· The ToR pertaining to this subject was hosted on BIS portal.
· The Committee decided to Reaffirm and Revise.

	3. 
	IS 11255 (Part 5): 1990
	Methods of measurement of emissions from stationary sources: Part 5 total fluoride
	· The ToR pertaining to this subject was hosted on BIS portal.
· The Committee decided to Reaffirm and Revise.

	4. 
	IS 11255 (Part 6): 1999
	Methods of measurement of emissions from stationary sources: Part 6 ammonia
	· The Committee has approved the ToR pertaining to this subject.
· The Committee decided to Reaffirm and Revise.

	5. 
	IS 13270: 1992
	Test for gases by orsat and chromatographic methods - Methods
	· The ToR pertaining to this subject is under preparation.
· The Committee decided to Reaffirm and Revise.

	6. 
	IS 15309: 2003/
ISO 8518: 2001
	Workplace air - Determination of particulate lead and lead compounds - Flame or electrothermal atomic absorption spectrometric method
	· The Committee decided to adopt the revised version i.e. ISO 8518: 2022.
· The Committee decided to Reaffirm and Revise.

	7. 
	IS 4167: 2020
	Glossary of Terms Relating to Air Pollution (Second Revision)
	· The Committee decided to Reaffirm.

	8. 
	IS 5182 (Part 10): 1999
	Methods for measurement of air pollution: Part 10 carbon monoxide (First Revision)
	· The Committee has approved the ToR pertaining to this subject.
· The Committee decided to Reaffirm and Revise.

	9. 
	IS 5182 (Part 12): 2004
	Method for measurement of air pollution: Part 12 polynuclear aromatic hydrocarbons (PAHs) in air particulate matter (First Revision)
	· The Committee decided to Reaffirm.

	10. 
	IS 5182 (Part 13): 1991
	Methods of measurement of air pollution: Part 13 total fluorides in ambient air
	· The Committee decided to Reaffirm and Revise.

	11. 
	IS 5182 (Part 14): 2000
	Methods for measurement of air pollution: Part 14 guidelines for planning the sampling of atmosphere (Second Revision)
	· The Committee decided to Reaffirm.

	12. 
	IS 5182 (Part 15): 1974
	Methods for measurement of air pollution: Part 15 mass concentration of particulate matter in the atmosphere
	· The ToR pertaining to this subject is under preparation.
· The Committee decided to Reaffirm and Revise.

	13. 
	IS 5182 (Part 18): 1974
	Methods for measurement of air pollution: Part 18 continuous analysis and automatic recording of the oxidant content of the atmosphere
	· The ToR pertaining to this subject is under preparation.
· The Committee decided to Reaffirm and Revise.

	14. 
	IS 5182 (Part 20): 1982
	Methods for measurement of air pollution: Part carbon disulphide
	· The ToR pertaining to this subject is under preparation.
· The Committee decided to Reaffirm and Revise.

	15. 
	IS 5182 (Part 22): 2004
	Methods for measurement of air pollution: Part 22 lead
	· The Committee decided to Reaffirm.

	16. 
	IS 5182 (Part 3): 1970
	Methods for measurement of air pollution: Part 3 Radioactivity (particulate in air)
	· The Committee decided to Reaffirm and Revise.

	17. 
	IS 5182 (Part 4): 1999
	Methods for measurement of air pollution: Part 4 suspended - Particulate matter (First Revision)
	· The draft is under finalization.
· The Committee Noted the status.

	18. 
	IS 5182 (Part 8): 1976
	Methods for measurement of air pollution: Part 8 sulphation rate
	· The Committee decided to Reaffirm and Revise.

	19. 
	IS 5182 (Part 9): 1974
	Methods for measurement of air pollution: Part 9 oxidants
	· The Committee decided to Reaffirm and Revise.

	20. 
	IS 5182 (Part 16): 1980
	Methods for measurement of air pollution: Part 16 recommended practice for collection by filtration and determination of mass, number and optical sizing of atmospheric particulates
	· The ToR pertaining to this subject is under preparation.
· The Committee decided to Reaffirm and Revise.

	21. 
	IS 5182 (Part 17): 1979
	Methods for measurement of air pollution: Part 17 C1 to C2 hydrocarbons in air by gas chromatography
	· The Committee has approved the ToR pertaining to this subject.
· The Committee may Reaffirm and Revise.

	22. 
	IS 5182 (Part 5): 2020
	Methods for Measurement of Air Pollution Part 5 Sampling of Gaseous Pollutants (First Revision)
	· The Committee decided to Reaffirm.

	23. 
	IS 16139 (Part 1):2014/
ISO 17734-1: 2006
	Workplace air - Determination of organonitrogen compounds in air using liquid chromatography and mass spectrometry: Part 1 isocyanates using dibutyl amine derivatives
	· The Committee decided to adopt the revised ISO 17734-1: 2013.
· The Committee decide to Reaffirm and Revise.


	24. 
	IS 16139 (Part 2):2014/
ISO 17734-2: 2006
	Workplace air - Determination of organonitrogen compounds in air using liquid chromatography and mass spectrometry: Part 2 amines and amino isocyanates using dibutyl amine and ethyl chloroformate derivatives
	· The Committee decided to adopt revised ISO 17734-2: 2013.
· The Committee decided to Reaffirm and Revise.

	25. 
	IS 5182 (Part 26): 2020
	Method For Measurement of Air Pollution Part 26 Nickel
	· The Committee decided to Reaffirm.

	26. 
	IS 17148 (Part 3): 2020/
ISO 7935 : 1992
	Performance Characteristics of Automated Measurement Systems Part 3 Sulphur Dioxide from Stationary Sources
	· The Committee decide to adopt the revised ISO 7935: 2024.
· The Committee decided to Reaffirm and Revise.

	27. 
	IS 17148 (Part 4): 2020/ISO 10849 : 1996
	Performance Characteristics of Automated Measurement Systems Part 4 Nitrogen Oxides from Stationary Sources
	· The Committee decided to adopt the revised ISO 10849: 2022. 
· The Committee decided to Reaffirm and Revise.




11.3 FUTURE WORK PLAN AND STRATEGIES 
The Committee deliberated on future work plan and strategies to be adopted say in the next 5 years aiming at contribution in related standardization activity both at national and international level (if available, ISO) and decided following :
a. To adopt International standards related to Indoor Air and Ambient Air
· The Committee discussed on the International standards related to Indoor Air and Ambient Air and requested Member Secretary to prepare list of the subject/standards on which ISO standards can be adopted.

b. Proposed the following two subjects for NWIP:
· Standard on Micro Plastics proposed by Dr. Tuhin Kumar Mandal 
· Standard on Multi Channel sampler proposed by Dr. Rajendra Prasad
ITEM 12 DATE AND PLACE OF NEXT MEETING

The Committee decided to hold the upcoming Sectional Committee Meeting as per the annual Calendar of meeting, which is as follows:

a) 18th Meeting                                                     10-14 June 2024                                                  
b) 19th Meeting                                                     16-20 September 2024
c) 20th Meeting                                                     02-06 December 2024
d) 21st Meeting                                                     10-14 March 2025  


ITEM 12 ANY OTHER BUSINESS

[bookmark: _GoBack]Member Secretary during the meeting once again requested the Committee member to provide comments on Preliminary draft circulated to them and informed them that a member not commenting on the two consecutive and /or one fourth of the P-draft circulated by the SC in a year will automatically be disqualified to continue as member.


ITEM 13 VOTE OF THANKS

As there is no other item for discussion, the meeting was concluded at 12:30 hrs. with hearty vote of thanks to the Chairperson and the member.
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FOREWORD

This Indian Standard (Part 25) was adopted by the Bureau of Indian Standards, after the draft
finalized by the Air Quality Sectional Committee had been approved by the Chemical Division
Council.

The undesired impacts of pollutants on flora and fauna is of high concern to scientists and
technologists, in particular, and to common people, in general. Ammonia is one such pollutant.
Gaseous ammonia (NHz) is the most abundant alkaline gas in the atmosphere. The largest
source of NHs emissions is agriculture, including animal husbandry and NHzs-based fertilizer
applications. Other sources of NHs include industrial processes, vehicular emissions and
volatilization from soils and oceans.

Atmospheric ammonia presents three major environmental issues:

a) Odor — Ammonia has a strong and unpleasant odor.

b) Ammonia at high levels is toxic to humans and animals. It is known to cause irritation to
skin, eyes and respiratory tract.

c) Ammonia reacts with atmospherically formed sulfuric and nitric acids and forms
precipitated salts which contribute to ambient level of fine particles.

Keeping the above in mind, proper methodology to accurately determine the concentration of
ammonia in ambient atmosphere is of utmost importance. This standard describes Indophenol
method for the measurement of ammonia in ambient air. In this revision period of sampling is
reviewed in line with NAAQS and monitoring in 3 shifts of 8 hour is recommended for 24 hour
instead of drawing 24, one-hour samples as it has practical issues.

In reporting the results of a test or analysis 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)".





Indian Standard

METHODS FOR MEASUREMENT OF AIR POLLUTION

1 SCOPE

Part 25 Ammonia

This standard prescribes the Indophenol method for measurement of ammonia in ambient air.

2 REFERENCE

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

listed below:
IS No. Title
IS 1070 : 1992 Reagent grade water (third revision)

IS 2303 (Part 1/Sec 1) :
2021/1SO 719 : 2020

Grading glass for alkalinity: Part 1 hydrolytic resistance of glass
grains, Section 1 Determination and classification of hydrolytic
resistance at 98c (third revision)

IS 4167 : 2020

Glossary of terms relating to air pollution (second revision)

IS 5182 (Part 14): 2000

Methods for measurement of air pollution Guidelines for planning
the sampling of atmosphere

265 : 1993 Hydrochloric Acid

266 : 1993 Sulphuric Acid

376 : 1986 Sodium Hydroxide, Analytical Reagent
538 : 2000 Phenol (Carbolic Acid)

3 TERMINOLOGY

For the purpose of this standard the definitions given in IS 4167 shall apply.

4 PRINCIPLE

Ammonia in the atmosphere is collected by bubbling a measured volume of air through a dilute
solution of sulfuric acid to form ammonium sulfate. The ammonium sulfate formed in the
sample is analyzed colorimetrically by reaction with phenol and alkaline sodium hypochlorite
to produce indophenol, a blue dye. The reaction is accelerated by the addition of sodium

nitroprusside as catalyst.






5 RANGE AND SENSITIVITY

5.1 With a sampling rate of 1 L/min, a concentration range of 20 to 700 pug/m® in air may be
determined with a sampling time of 1 h.

5.2 The lower limit of detection of the analysis is 0.2 pg NHa/ml.

6 INTERFERENCES

6.1 Prefilters may remove some gaseous ammonia but If prefilters are not used, the method
will determine both gaseous ammonia and ammonium contained in particulates

6.2 Ferrous, chromous, and manganous ions if present in mg amounts cause positive
interference in the analytical procedure because of precipitation. Copper ions inhibit color
development strongly and therefore cause negative interference. Addition of Ethylene Diamine
Tetraacetic Acid (EDTA) prevents these effects. Nitrite and sulfite interfere if present in 100-
fold excess. Based on tests with solutions, formaldehyde causes a negative interference of 10
to 15%.

6.3 Interfering particulate matter in the air can be removed by filtration of the air sample.

7.0 APPARATUS

7.1 Gas sampler to absorb ammonia from air in impingers shall consist of the following:
7.1.1 Cabinet — The cabinet can be of the following two types:

a) Type-I: Cabinet with built in sampling pump; and

b) Type-Il: Cabinet without sampling pump in which case the suction for sampling the
gases is provided by the blower/pump of particulate sampler. Except the sampling pump,
both Type-I/11 cabinets should be designed to suitably hold items as listed from 7.1.1.1
to 7.1.1.8.

7.1.1.1 Sampling pump whether built in or external should be capable of sucking unfiltered air
and capable of maintaining flow rate of 10 I/min free flow with pulse dampening system.

7.1.1.2 Cold box

A cold box capable of holding 4 impingers capable of thermoelectrically maintaining
temperature of absorbing reagents in impingers during sampling at (15 +5) °C. This isrequired
for optimum absorption of gases in absorbing reagent as well as to avoid loss of absorbing
reagent by evaporation during sampling in the summer season. The cold box housing should
be insulated and deep enough to cover the impingers up to the level of absorbing solution for
effective temperature control around absorbing solutions.

7.1.1.3 The cabinet shall have a digital temperature indicator cum controller with a resolution
of 0.1 °C and accuracy of + 1 °C to continuously monitor and display the temperature of
impinger sampling reagents.





7.1.1.4 Arrangement for measurement, control and distribution of flow

A rotameter shall be used for flow measurement with a range of 0 lpm to 1.5 Ipm with
resolution of 0.05 liter/min and accuracy of + 2 percent full scale. The system will have four
inlets individually connected to the outlet of each impinger on one end and other end to flow
control valve via particulate trapping filters. Outlet of the manifold unit shall be connected to
the suction pump. Material of control valves of the manifold should be made up of non-
corrosive metal. Entire sampling line and a manifold shall be leakage free. Leak check system
must be integral part of the sampling unit.

7.1.1.5 Impingers

All glass standard 35 ml midget impinger with dimensions as shown in Fig.1 [Refer to 1S 5182
(Part2/Secl )] shall be used for sampling. The glass impingers shall be made from class HGB
3 glass conforming to 1S 2303 (Part I/Sec 1).

7.1.1.5.1 Prefilter and Prefilter Holder

A 25 mm 2-piece air sampling plastic cassette preloaded with glass fibre filter which can be
connected in line before the impinger. If prefilters are not used, the method will determine both
gaseous ammonia and ammonium contained in particulates

7.1.1.6 Timer and time totalizer

The sampler shall have arrangement for run time display using a time totalizer with 1 sec
resolution resettable/cumulative. It shall also have a 24 h programmable timer to automatically
shut off the system after pre-set interval.

7.1.1.7 Connecting tubing

All tubing for interconnections shall be of inert silicon tube.

7.1.1.8 Power supply and cords

The system should work at 230 V a.c and power cords for supplying the power from the plug
to the machine should be provided. The cabinet can also have an on/off switch.

7.1.2 The dimensions, finish and material of the cabinet and housing of the items in cabinet is
at manufacturers discretion other than as defined in 7.1 but to ensure that it is sturdy, compact
and light weight for outdoor field use as well as access or tempering is restricted. The cabinet
can have pedestals to hold it stable on surface it is placed. The placings of the items be done in
a manner that is practical and easy to use.





7.2 Spectrophotometer

A spectrophotometer suitable for measurement of absorbance at 630 nm with an effective
spectral band width of not more than 5 nm is required with wavelength accuracy of 2 nm or
less. Problems may occur with spectrophotometer having greater spectral band widths. The
wavelength calibration of the instrument shall be verified. If transmittance (T) is measured, this
can be converted to absorbance (A) by the formula:

A=LlLog,,(1/T)

7.3 Glassware

Borosilicate and low actinic (amber colour) glassware or plasticware of equivalent quality as
applicable.

7.4 Balance

An analytical balance with readability of 0.1 mg or better. The installation of balance shall be
as per manufacturer’s instruction on a vibration dampening surface.

8 REAGENTS

Quality of all reagents shall be analytical reagent grade, unless specified otherwise. Certified
reference material with certified value and associated uncertainty provided by an ISO 17034
accredited reference material producer with stated metrological traceability to SI units shall be
used as applicable.

8.1 Reagent Grade Water

Reagent grade water of grade 2 minimum as per IS 1070 shall be used. The water should be
ammonia free.

8.2 Absorbing solution:

Dilute 3.0 ml of concentrated sulphuric acid (H2SO4) (18 M) (see IS 266) to 1 litre with
water to obtain 0.1 N sulphuric acid (H2SO4)

8.3 Sodium Nitroprusside [Sodium Nitrosylpentacyanoferrate (111)]

Dissolve 2 g sodium nitroprusside in 100 ml of water. The solution keeps well in the
refrigerator for 2 months. (0.02gm/ml)





8.4 Sodium Hydroxide, 6.75 M

Dissolve 270 g sodium hydroxide (see IS 376) in about 1 | of distilled water. Boil down to
600 ml in order to volatilize the ammonia contained in the reagent. Cool and make up the
volume to 1 | using ammonia free reagent water (9.2). Store in polyethylene bottle.
CAUTION: This solution is extremely caustic. Prevent contact with skin or eyes.

8.5 Sodium Hypochlorite Solution (0.1 N)

Dilute 5 to 6 percent analytical reagent sodium hypochlorite with distilled water to give a
0.1 N solution (3.7 percent). The solution keeps well for 2 months in a refrigerator.

8.5.1 Standardization of Sodium Hypochlorite Solution
8.5.1.1 Acidic iodide solution —

Dissolve 7 g potassium iodide (KI) in 20 ml glacial acetic acid and make up the volume to 1
000 ml with distilled water .

8.5.1.2 Standard sodium thiosulphate solution (0.1 N)

Prepare a stock solution by taking 25 g of sodium thiosulphate pentahydrate (Na2S203.5H20)
in a beaker, add 0.1 g of sodium carbonate, and dissolve using reagent grade water (freshly
boiled and cooled) making the solution up to a final volume of 1 I. Allow the solution to stand
one day before standardizing.

8.5.1.2.1 To standardize, accurately weigh, to the nearest 0.1 mg, 1.5 g of potassium iodate
(KIOgz) certified reference material dried at 180 °C, dissolve, and dilute to 500 ml in a
volumetric flask. Pipette 50 ml of the potassium iodate solution (0.1 N) into a 250 ml stoppered
conical flask. Then add 2 g potassium iodide and 10 ml (1 : 10) hydrochloric acid to the flask
and immediately stopper it. After 5 min, titrate with the stock thiosulphate solution to a pale
yellow (straw) color. Add a few drops of starch solution and continue titration until the blue
colour disappears. Note the titre value. Calculate the strength of the stock thiosulphate solution
using normality equation:

N1Vi = N2V: wee(2)

where
V1 = Volume of potassium iodate solution taken, that is, 50 ml;
N1 = Strength of potassium iodate solution, that is, 0.1 N;
V2 = Volume of thio-sulphate solution consumed (titre value); and

N> = Strength of the stock-thiosulphate solution.

8.5.1.3 Take 50 ml acidic iodide solution in a conical flask. Add 1 ml sodium hypochlorite
solution. Titrate against 0.1 N sodium thiosulphate solution (9.6.1.2) till yellow colour
appears. Add starch solution and titrate till colourless. Note the burette reading.





8.5.1.4 Calculation

Normality of NaOCI = (BR x Normality of Na2S>0z)/ volume of NaOCI in mi
where,
BR means burette reading.

8.6 Phenol Solution 45 Percent (v/v)

Melt phenol (Grade A, see IS 538) by immersing a bottle containing the material in a water
bath at 60°C. Pour 45 ml (50 g) in to a 100 ml warmed cylinder and fill to mark with
methanol.

8.6.1 Buffer

Dissolve 50 g of sodium phosphate dodecahydrate (Na3P0O4-12H20) and 74 ml of 6.75 M
sodium hydroxide (NaOH) in distilled water and make up the volume to 1 | with distilled
water.

8.6.2 Working Hypochlorite Solution

Mix 30 ml of 0.1 N sodium hypochlorite and 30 ml of 6.75 M Sodium hydroxide and dilute
to 100 ml with distilled water. Prepare fresh daily.

8.6.3 Working Phenol Solution

Mix 20 ml of the 45 percent Phenol solution with 1 ml of 2 percent Sodium nitroprusside and
dilute to 100 ml

8.7 Ammonia Standard Solution

8.7.1 Ammonia stock Solution

Dissolve 3.18 g of ammonium chloride (NH4CI) or 3.88 g of ammonium sulphate
[(NH4)2S04] (Certified reference material) in 1 | of distilled water (1 ml equal to 1 mg
ammonia (NH3)). Add a drop of chloroform (CHCI3) for better preservation. The solution is
stable for 2 months.

8.7.2 Ammonia Working Solution

Dilute 10 ml of the stock solution to 1 litre with absorbing solution in a volumetric flask [1
ml equal to 10 pg ammonia (NH3)]. Prepare daily with distilled water. Prepare daily

8.8 Glass Cleaning Solution
Dilute 10 ml of concentrated hydrochloric acid (HCI) (12 M) (see 1S 265) to 100 ml with
distilled water (molarity approximately 1.2 M).





9 SAMPLING

The sampling for NHs is specified in Table 1.
Table 1 Sampling for NH3

(Clause 9)
Si Pollutant Time Concentration in Ambient Air
No. Weighted
Average
Industrial, Ecologically
Residential, Sensitive Area
Rural and (Notified by
Other Area Central
Government)
1) (2) 3) (4) (%)
i) Ammonia (NH3) pg/m?, Annual 100 100
(micrograms per cubic 24 h 400 400

meter of air)

NOTE — One can select other combinations of duration, period and frequency to meet
objectives of the sampling with corresponding adjustments in flow rate and absorbing
solution in impinger to maintain linearity between absorbance and concentration

9.1 Location of Sampling Station/Sampler

For planning of network of sampling stations including number of stations and location of
sampling station or sampler refer IS 5182 (Part 14). Record topographical features, sources of
pollution, any obstructions to sampling station including any deviations specific to site and
with relevance to objectives of monitoring on the sampling sheet.





9.2 The sample shall be drawn as specified in Table 2

Table 2 Frequency of Drawing Sample

(Clause 9.2)
SI.No. Duration Period Frequency Flow Rate,l/min Absorbing

Solution
in Impinger,
inml

1) () ©) (4) ®) (6)

i) 24 h 8h 3 Shifts 1 25

i) Annual 24 h 104 Measurements 1 25

8 h x 3 shifts

NOTES

1 Annual arithmetic mean of minimum 104 measurements in a year at a particular site taken twice
a week 24 hly at uniform intervals.

2 Since practically sometimes it may not be possible to target sampling of 24 h in a day or 104
measurements in a year due to power failure or other site-specific problems, the values monitored
for 75 percent of the time and more can be considered as representative NH3 values in the ambient
air.

930

peration of Sampler

The manufacturer’s instructions are to be followed.

The sampling shall be done as follows:

a)

b)

Carry requisite quantity of absorbing solutions to sampling site in chemical resistant
HDPE bottles with leak-proof polypropylene screw cap meant for the purpose of
packing, shipping and storage in insulated box; Impingers should be capped during
transportation.

Place standard 35 ml midget impinger in gas sampler. Impingers shall be cleaned before
each sampling to remove deposited chemicals on surfaces and clogging chemical
residues at impinger midget tube. To make impinger leak proof silicon grease must be
applied at joint of impinge;

Impingers shall be verified for (i) pore size of the midget and (ii) gap between midget
and bottom, to maintain absorbing efficiency at such intervals as decided by laboratory
depending upon use. The verification can be done using calibrated master kit supplied
by the manufacturer for the purpose.

Add 25 ml absorbing solution to the impinger;
Run sampler for such period and frequency as prescribed in the standard,;
Record initial time totalizer reading;





g) Switch on the sampler;
h) Record initial flow rate;

i) Monitor flow rate during sampling. Record flow rate at regular intervals. If flow rate
varies from set value by more than 15 percent stop the sampling. The sampler may need
service and recalibration before using again;

J)  Atthe end of sampling period and frequency record final flow rate;

k) Switch off the sampler;

m) Record final time totalizer reading;

n) Record reasons any loss of time due to power failure or any other malfunctions;

p) Check loss of water from absorbing reagent in impinger and make it up using reagent
grade water (Grade-2) before transferring it into sample storage bottle at site;

q) Transfer sample storage bottle to lab in insulated box; and

r) In laboratory, store the sample in a refrigerator at 5° C or less. It has been observed that
if the collected impinger solutions are stored for 2 days, precision of the method is
lowered significantly.

9 PROCEDURE

9.1 Preparation of standards:

Pipet 0.5, 1.0, 1.5, 2.0 and 2.5 mL of the working standard solution into 25-mL glass
stoppered volumetric flasks and bring volume to 10 mL by adding 9.5, 9.0, 8.5, 8.0 and 7.5
mL absorbing solution in each flask respectively. Further fill to 25 mL mark by add reagents
to each volumetric flask as in procedure for sample analysis (9.3) . Read the absorbance of
each standard against reagent blank.

9.2 Calibration Curve:

Plot the absorbance as the ordinate versus the concentration as abscissa on linear graph paper.
Alternatively, determine the slope by the method of least squares. Resultant 5-point
calibration curve corresponds to 5, 10, 15, 20, 25 ug of ammonia/25 mL of solution

9.3 Sample Analysis:

Transfer only 10 ml of absorbing solution from impinger to a 25 ml capacity volumetric flask.
Bring all solutions and sample at 25 + 2 °C. Add 2 ml buffer and 5 ml of working phenol
solution to the flask, mix and fill to about 22 ml. Then add 2.5 ml of the working hypochlorite
solution and mix rapidly. Dilute to 25 ml, mix, and store in the dark at 25 °C for 30 min to
develop color. Measure the absorbance of the solution against a reagent blank at 630 nm, using
1 cm cells.





10 CALCULATION

W Volume of absorbing solution in impinger
C (ug/m3NH3) = X
Vo Aliquot taken for analysis
W 25
= X
Vo 10

where
C = concentration of ammonia in pg/m?,
W = g NHz in 25 ml from standard curve, and

Vo = volume of air sample in m®,

If values need to be reported after normalization, calculate volume using the following equation
at 25 'C and 101.3KPa (760 mm Hg):

F Ps 298
V, = X X
1000 101.3 273+ T

where
F = Flow rate (I/min),
Ps = atmospheric pressure in kPa at sampling point, and

Ts = ambient temperature, °C at sampling point.

11 QUALITY ASSURANCE/QUALITY CONTROL MEASURES

11.1 Calibration

Periodic calibration of the gas sampler shall be performed as per the calibration plan prepared
by laboratory at such intervals as determined based on use and subject to performance of
intermediate checks at regular intervals for flow to maintain confidence in the performance of
sampler. The acceptance criteria for flow rate shall be + 5 percent. Laboratory shall maintain a
master calibrator for doing intermediate checks in-house.





11.2 Field Blank

Purpose of field blank is to detect and identify any contaminant from the sampling site
including travelling to and from the laboratory to the site. For field blanks, impinger with
absorbing solution is placed in the sampler for the sampling duration. The air is not bubbled
through the impingers. By doing this, the field blanks are exposed to the atmosphere of the
sampling site and any contamination due to handling. The absorbing solution is analyzed for
any concentrations of interest.

11.3 Leak Check Procedure and Criteria

Follow the sampler manufacturer’s manual to do the leak check (7.1.1.4) which must meet
predefined leak check acceptance criteria. Create 200 mmHg vacuum in the complete sampling
system including inlet/outlet tubing with many fold, valves and impinger. Vacuum must not
reduce more than 25 mmHg in 3 min.

11.4 Proficiency Testing

Laboratories shall participate in proficiency testing programs as per the Proficiency Testing
plan prepared by laboratory.
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METHODS FOR MEASUREMENT OF AIR POLLUTION

Part     Metals in particulate matter in ambient air

 

FOREWORD



Air pollution is a challenging environmental problem faced by modern society. Knowledge of the concentration of potentially toxic substances, like heavy metals, in the airborne particulate is essential for assessing the pollution levels and providing important information for evaluating the level of long term exposure to the population.  



In India, National Ambient Air Quality Standards (NAAQS) framed by Central Pollution Control Board (CPCB) currently lays down for monitoring of three metal elements only namely arsenic, nickel and lead. The effect of chronic exposure from inhaled contaminated air laid with this has been investigated in various countries and found to be associated with detrimental health effects such as hyperpigmentation, keratosis, various types of cancer and vascular diseases



However, heavy metals is a widely recognized collective term which covers many other elements which occur naturally in the Earth’s crust. The anthropogenic releases of many of these can give rise to higher concentrations relative to the normal background values. These can attach to very small particles in the air, stay in the air for many days and travel long distances. During Deepawali  aluminium, barium, iron levels are monitored by CPCB in ambient air as these are  used in composition of firecrackers and causes possible health impacts. CPCB has laid down Short Term Ambient Air Quality Critical Values (AAQCV) for  Al- 40 μg/m3; Ba- 4.0 μg/m3 and Fe- 40.0 μg/m3 in PM2.5 fraction.



So far individual Indian Standard is only available for measurement of arsenic, lead and nickel in ambient air. These methods further lack appropriate information on sampling. This method provides for measurement of  multiple metals (concentration of metals Al, As, Ba, Cd, Co,  Cr, Cu, Fe, Mn, Mo, Ni, Pb, Zn in ambient air) including appropriate information on sampling in various fractions of particulate matter.  



In the preparation of this standard considerable assistance has been derived from (i) NAAQS by CPCB (ii) Guidelines for the measurement of Ambient Air Pollutants Volume-I by CPCB (iii) USEPA Compendium method IO-3.2 (iv) USEPA Compendium method IO-3.4 and (v) USEPA Compendium method IO-3.5



In reporting the results of a test or analysis 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)".







	









1 SCOPE



This standard (Part    ) prescribes method for the measurement of concentration of metals Aluminium (Al), Arsenic (As), Barium (Ba), Cadmium (Cd), Cobalt (Co),  Chromium (Cr), Copper (Cu), Iron (Fe), Manganese (Mn), Molybdenum (Mo), Nickel (Ni), Lead (Pb), Zinc (Zn) in particulate matter in ambient air by Atomic Absorption Spectrometry (AAS), Inductively Coupled Plasma Emission Spectroscopy (ICP-OES) and Inductively Coupled Plasma Mass Spectrometry (ICP-MS).  It is, however, clarified, that arsenic has chemical and physical properties intermediate between a metal and a non-metal, and is often referred to as a metalloid or semi-metal.



2 REFERENCE



The standards given 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 this standard are encouraged to investigate the possibility of applying the most recent editions of these standards.



		IS No.

		Title





		IS 1070 : 1992	

		Reagent grade water (third revision)



		IS 2303 (Part 1/Sec 1) : 2021/ISO 719 : 2020

		Grading glass for alkalinity: Part 1 hydrolytic resistance of glass grains, Section 1 Determination and classification of hydrolytic resistance at 98c (third revision)



		IS 4167 : 2020            

		Glossary of terms relating to air pollution (second revision)                          



		IS 5182 (Part 14) : 2000 

		Methods for measurement of air pollution Guidelines for planning the sampling of atmosphere  







3 TERMINOLOGY



For this standard, the definitions given in IS 4167 shall apply. 



4 PRINCIPLE



This method provides for measurement  of concentration of metals in particulate matter in fractions as PM, PM10, PM2.5 using 20.3 X 25.4 cm filter paper and or using 4.7 cm filter paper. The collected sample on filters may be extracted by either hot plate procedure or by microwave extraction. The method further provides analysis of extracted sample by AAS,  ICP-OES and ICP-MS



5 RANGE AND SENSITIVITY



The rounded off method detection limit are suggested for guidance in Table-1 and Table-2. In Table-1 Detection limits expressed as ng/m3  are based upon sampling rate of 1.13 m3/min for 24-hr assuming a total sample volume of 1600 m3 for Filter Size 20.32 cm x 25.4 cm  using a strip of 2.54 cm x 20.32 cm for digestion (Taking ratio of total area of exposed filter in cm2 to area of filter taken for digestion in cm2 as 10) and total volume of extraction in mL as 100 for metals in PM or PM10 fraction.  In Table-2 Detection limits expressed as ng/m3  are based upon sampling rate of 1 m3/hour for 24-hr assuming a total sample volume of 24 m3 for Filter Size 4.7 cm using whole filter for digestion (Taking ratio of total area of exposed filter in cm2 to area of filter taken for digestion in cm2 as 1) and total volume of extraction in mL as 100 for metals in PM10 or PM2.5 fraction. The suggested wavelengths and  instrument detection levels are as prevalent in literature and may change with instrument and for other wavelengths. 



Table-1 Suggested Method Detection Limit (PM or PM10 Fraction) Filter size 20.32 cm x 25.4 cm

		Metals

		Suggested Wavelength AAS Flame

(nm)

		Suggested Method Detection Limit AAS Flame    ng/m3

		Suggested Wavelength Electrothermal AAS 

(Graphite Furnace) 

(nm)



		Suggested Method Detection Limit 

Electrothermal AAS 

(Graphite Furnace) 

ng/m3

		Suggested Method Detection Limit 

Hydride Generation ng/m3

		Suggested Wavelength 

ICP-OES (nm)

		Suggested Method Detection Limit 

ICP-OES

ng/m3

		Suggested Method Detection Limit 

ICP-MS

ng/m3



		As 

		--

		--

		--

		--

		0.5

		193.70

		40

		0.3



		Al

		309.3

		8

		309.3

		2

		--

		308.22

		25

		0.02



		Ba

		553.6

		20

		553.6

		1.5

		--

		455.40

		1.5

		0.100



		Cd

		228.8

		1.5

		228.8

		0.5

		--

		226.50

		3

		0.02



		Co

		240.7

		20

		240.7

		0.5

		--

		228.62

		5

		0.01



		Cr

		357.9

		14

		357.9

		0.1

		--

		267.72

		5

		0.02



		Cu

		324.7

		8

		324.7

		0.5

		--

		324.75

		4

		0.01



		Fe

		248.3

		14

		248.3

		0.8

		--

		259.94

		25

		 --



		Mn

		279.5

		8

		279.5

		0.2

		--

		257.61

		1.5

		0.02



		Mo

		313.3

		62

		313.3

		0.8

		--

		202.03

		5

		0.02



		Ni 

		232.0

		14

		232.0

		0.5

		--

		231.60

		10

		0.02



		Pb 

		283.3

		32

		283.3

		0.5

		--

		220.35

		25

		0.01



		Zn

		213.9

		4

		--

		--

		--

		213.86

		1.5

		0.04







Table-2 Suggested Method Detection Limit (PM10 or PM2.5 Fraction) Filter size 4.7cm 

		Metals

		Suggested Wavelength AAS Flame

(nm)

		Suggested Method Detection Limit AAS Flame    ng/m3

		Suggested Wavelength Electrothermal AAS 

(Graphite Furnace) 

(nm)



		Suggested Method Detection Limit 

Electrothermal AAS 

(Graphite Furnace) 

ng/m3

		Suggested Method Detection Limit 

Hydride Generation ng/m3

		Suggested Wavelength 

ICP-OES (nm)

		Suggested Method Detection Limit 

ICP-OES

ng/m3

		Suggested Method Detection Limit 

ICP-MS

ng/m3



		As

		--

		--

		--

		--

		2

		193.70

		210

		0.5



		Al

		309.3

		40

		309.3

		14

		--

		308.22

		180

		0.15



		Ba

		553.6

		125

		553.6

		8.5

		--

		455.40

		10

		0.03



		Cd

		228.8

		8

		228.8

		0.2

		--

		226.50

		20

		0.03



		Co

		240.7

		125

		240.7

		2.5

		--

		228.62

		30

		0.01



		Cr

		357.9

		85

		357.9

		0.5

		--

		267.72

		30

		0.15



		Cu

		324.7

		40

		324.7

		3

		--

		324.75

		25

		0.02



		Fe

		248.3

		85

		248.3

		5

		--

		259.94

		180

		--



		Mn

		279.5

		40

		279.5

		1

		--

		257.61

		10

		0.01



		Mo

		313.3

		420

		313.3

		5

		--

		202.03

		35

		0.01



		Ni

		232.0

		85

		232.0

		2.5

		--

		231.60

		65

		0.02



		Pb

		283.3

		210

		283.3

		2.92

		--

		220.35

		180

		0.02



		Zn

		213.9

		20

		--

		--

		--

		213.86

		10

		0.10









6 INTERFERENCES

Atomic absorption spectrometry- 



In flame atomic absorption analysis the type and temperature of the flame used is critical; with improper conditions, chemical and ionization interferences can occur. In furnace atomic absorption analysis, the advantages of enhanced sensitivity may be offset by the fact that interference is also more of a problem. High concentrations of silicon in the sample can cause an interference for most of the elements in this method and may cause aspiration problems. No matter what elements are being measured, if large amounts of silica are extracted from the samples, the samples should be allowed to stand for several hours and centrifuged or filtered to remove the silica. If chemical interferences (when species present in the sample cause variations in the degree to which atoms are formed in the flame, or when different valence states of a single element have different absorption characteristics) are suspected in Al (SO4, Vanadium can interfere), Cr (Iron and Nickel can interfere), Fe (High Nickel interfere), Pb (SO4 can interfere) the method of standard additions may be used to evaluate them; and if deemed desirable, the method may be used to make an accurate determination of metal concentration in the presence of an interference. In Al, Ba, Ionization interferences are controlled by bringing all solutions to 1000 mg/L cesium (samples and standards), 1000-mg/L solution of lanthanum as a releasing agent to all samples and standards. For Ba and Pb in the presence of very large calcium concentrations (greater than 0.1%), molecular absorption from CaOH may be observed. This  interference may be overcome by using background corrections.  



Background or nonspecific absorption can occur from particles produced in the flame that can scatter light and produce an apparent absorption signal. Light scattering may be encountered when solutions of high salt content are being analyzed. They are most severe when measurements are made at shorter wavelengths (for example, below about 250 nm). Background absorption may also occur as the result of the formation of various molecular species that can absorb light. The background absorption can be accounted for  by using atomic absorption spectrometers with automatic background correction devices or otherwise using a deuterium continuum lamp. One may further refer to manufactures manual.   



To reduce spectral interferences (interferences that result when an atom different from the one being measured absorbs a portion of the radiation) the use of multi-element hollow cathode lamps is discouraged. 



Physical interferences may result if the physical properties of the samples vary significantly. Changes in viscosity and surface tension can affect the sample aspiration rate and, thus, cause erroneous results. Sample dilution, the method of standard additions, or both, are used to correct such interferences.



Matching the matrix of the samples to the matrix of the standards minimizes interferences. 



Inductively Coupled Plasma



Spectral interferences result when spectrally pure solutions of one element produce a finite output on channels assigned to other elements. Refer to manufactures manual and use recommended wavelengths to monitor selected metals using ICP in order to minimize spectral interferences. 



Matrix interferences depend on the types and quantities of acids used; element emission lines may be enhanced or depressed. These interferences may be circumvented by careful matrix matching of standards, QC solutions, and samples



Inductively Coupled Plasma Mass Spectrometry



Refer manufacturers manual for Isobaric Elemental Interferences, Abundance Sensitivity and Isobaric Polyatomic Ion Interferences 



Physical interferences may result in differences between instrument responses for the sample and the calibration standards. Physical interferences may occur in the transfer of solution to the nebulizer due to viscosity effects, at the point of aerosol formation and transport to the plasma due to surface tension, or during excitation and ionization processes within the plasma itself. High levels of dissolved solids in the sample may contribute deposits of material reducing the effective diameter of the orifices and therefore ion transmission. Internal standardization may be effectively used to compensate for many physical interference effects.



Memory interferences result when isotopes of elements in a previous sample contribute to the signals measured in a new sample. These can be reduced by using suitable rinse times.  



7  APPARATUS

7.1 Sampler to draw concentration of metals in different fractions of particulate matter shall consist of the following: 



7.1.1   Sampler as laid down in IS 5182 P-4 for metals in PM fraction using  using 20.3 X 25.4 cm filter paper



7.1.2  Sampler as laid down in IS 5182 P-23 for metals in PM10 fraction using  using 20.3 X 25.4 cm filter paper



7.1.3   Sampler as laid down in IS 5182 P-24 for metals in PM10 or PM2.5 fraction using  using 4.7 cm filter paper 



7.1.4  Sampler based on High Volume PM2.5 Technology developed by CSIR-NPL for metals in PM2.5 fraction using 20.3 X 25.4 cm filter paper



One can select suitable sampler to meet objectives of the sampling. 



7.2 Hot plate or Microwave digestive system (With programmable power settings up to 600 watts)



7.3 Atomic Absorption Spectrophotometer, Inductively Coupled Plasma Emission Spectrometer, Inductively Coupled Plasma- Mass Spectrometer- Because of the diversity of instrument hardware some minimal specific details are provided for guidance. Laboratory must discuss their requirements for Limit of Detection (LOD) and Limit of Quantification (LOQ) with reference to Ambient Air Quality Standards and select suitable instrument configuration to meet the objectives.







7.3.1 Flame Atomic Absorption Spectrophotometer (FAAS) or GFAAS (Graphite Furnace Atomic Absorption Spectrophotometer)  Equipped with air/acetylene and nitrous oxide/acetylene burner heads or graphite furnace as relevant with applicable lamps, gas cylinders and regulators and all other accessories



7.3.2 For Inductively Coupled Plasma Emission Spectrometer, the ICP source consists of a radio frequency (RF) generator capable of generating at least 1.1 kW of power, torch, tesla coil, load coil, impedance matching network, nebulizer, spray chamber, and drain. High-quality flow regulators are required for both the nebulizer argon and the plasma support  gas flow. A peristaltic pump is recommended to regulate sample flow to the nebulizer. The spectrometer may be of the simultaneous (polychromator) or sequential (monochromator) type with air-path, inert gas purged, or vacuum optics. A spectral bandpass of 0.05 nm or less is required. The instrument must permit examination of the spectral background surrounding the emission lines used for metals determination. lt is necessary to be able to measure and correct for spectral background at one or more positions on either side of the analytical lines.



7.3.3 Inductively Coupled Plasma- Mass Spectrometer  capable of scanning the mass 5-250 amu with a minimum resolution capability of 1 amu peak width at 5% peak height. Instrument may be fitted with a conventional or extended dynamic range detection system and all other. A Variable-Speed Peristaltic Pump is suggested for solution delivery to the nebulizer. A Mass-Flow Controller is required on the nebulizer gas supply. A water-cooled spray chamber may reduce some types of interferences 



7.4 Glassware - Borosilicate and low actinic (amber colour) glassware or plasticware of equivalent quality as applicable. All reusable labware glassware, should be cleaned prior to use by soaking overnight and thoroughly washed with detergent and water, rinsed with water, and soaked for 4 h in a mixture of dilute nitric and hydrochloric acid (1+2+9). It should then be rinsed with Reagent Water Garde-I as per IS 1070 and dried. Do not use chromic acid to clean glassware.

7.5  Balance  An analytical balance with readability of 0.1 mg or better. The installation of balance shall be as per manufacturer’s instruction on a vibration dampening surface.



7.6 Forceps with Broad, unserrated tips to prevent damage to filters  



A clean work area in laboratory for trace element sample handling should be available. Sample containers can introduce positive and negative errors in the determination of trace elements by contributing contaminants through surface desorption or leaching and depleting element concentrations through adsorption processes.



8 REAGENTS 



Quality of all reagents shall be analytical reagent grade, unless specified otherwise. 



8.1 Reagent Grade Water 

Reagent grade water of Grade 1 minimum as per IS 1070 shall be used.









8.2 Standards: 

Certified Reference Materials for Metals for Al, As, Ba, Cd, Co,  Cr, Cu, Fe, Mn, Mo, Ni, Pb, Zn provided by Reference material producers fulfilling the requirements of ISO 17034 with stated metrological traceability to the SI 



Working standards are prepared by appropriate single or multiple dilutions of the standard solutions. Mixed standards should be prepared with any chemical incompatibilities in mind. For those metals that indicate chemical or ionization interferences, the final dilution shall contain 2% (v/v) of the 50-mg/mL cesium and lanthanum solutions. The element concentrations in the standards should be sufficiently high to produce good measurement precision and to accurately define the slope of the response curve. Concentrations of 200 μg/L are suggested.



8.2.1 Cesium Solution (50 mg/mL). Dissolve 73.40 g of cesium nitrate (CsNO3) in reagent grade water. When stored in a polyethylene bottle, this solution is stable for at least 1 yr. 



8.2.2 Lanthanum Solution (50 mg/mL). Dissolve 156.32 g of lanthanum nitrate (La(NO3)3•6H2O) in a 2% (v/v) HNO3. Dilute to volume in a l-L flask with 2% (v/v) HNO3. When stored in a polyethylene bottle, this solution is stable for at least 1 yr. 



8.3 Filter Paper:  Glass fibre Filter papers 20.3 X 25.4 cm or 4.7 cm polytetrafluoroethylene (PTFE) filter meeting following requirements or Commercially available filter papers as EPM2000 or equivalent. 

· Filters are manufactured from 100% pure borosilicate glass. 

· High quality filters with reproducible properties must be used in sampling for metals in ambient air. They enable detailed chemical analysis of trace pollutants with minimal interference. Analyze 5% of the total number of filters for the presence of specific metals, prior to sample collection, to verify reproducibility and low background metal concentrations. Maximum concentration shall be Pb- 4.8; Hg- 4.4; Cd- 10.8; As- 2.8; Cu- 2.8; Fe- 5.8; Mn- 2.2; Ni- 3.0 and Cr- 2.2 ng/cm2 

· Particle retention: 99.99% efficiency in air for 0.3 µm particles at 5 cm/sec face velocity. 



8.4 Hydrochloric Acid (HCl) Concentrated  

8.5 Nitric Acid (HNO3 ) Concentrated, which have sufficiently low metal concentrations   

8.6 Sulphuric Acid (H2SO4) Concentrated  

 

9 SAMPLING

This method lays down sampling procedure for both using 20.3 X 25.4 cm Filter paper for PM or PM10 and or using 47 mm Filter Paper for PM10 or PM2.5.











The sampling for metals is specified in Table 1.

Table-I: Sampling for Metals in Ambient Air

[image: ]

NOTES 

1 Table-1 provides for current provisions as under National Ambient Air Quality Standards 2009. One can select other combinations of duration, period and frequency to meet objectives of the sampling for various metals 

2 Annual arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week 24 hourly at uniform intervals. (Sampler may have to be run for longer durations to collect suitable quantity in PM2.5 or PM10 fraction using a 4.7 cm filter paper)

3 Since practically sometimes it may not be possible to target sampling of 24 h in a day or 104 measurements in a year due to power failure or other site-specific problems, the values monitored for 75 percent of the time and more can be considered as representative values in the ambient air. 



9.1 Location of Sampling Station/Sampler 

For planning of network of sampling stations including number of stations and location of sampling station or sampler refer IS 5182 (Part 14). Record topographical features, sources of pollution, any obstructions to sampling station including any deviations specific to site and with relevance to objectives of monitoring on the sampling sheet.





9.2 Sampling procedure

Instal the filter paper as per manufacturer's instructions. For automatically flow-controlled units, record the designated flow rate on the data sheet. Record the reading of the elapsed time meter. The specified length of sampling is 24 hours. During this period, take multiple readings of flow rate at regular intervals. After the required time of sampling, record the flow meter reading and take out the filter media from the sampler and put in a container or envelope and ship to laboratory. Store the envelopes in laboratory up to 30°C until analysis. The maximum sample holding times is usually 180 days. Analyse the samples within 180 days.





























10  EXTRACTION OF SAMPLES	

Metals can be extracted from filter paper either by either hot plate  procedure or by microwave extraction.   



10.1  Microwave extraction

Cut 2.54 cm X 20.3 cm strip or half the filter from the 20.3 cmx 25.4 cm filter using a stainless steel pizza cutter or use the whole filter paper for 4.7 cm filter sample and place on its edge in a labelled centrifuge tube using vinyl gloves or plastic forceps. Using the plastic forceps, crush the filter strip down into the lower portion of the centrifuge tube to ensure acid volume will cover entire filter. Add 10.0 ml of the extraction solution to each of the centrifuge tubes (3% conc. HNO3 and 8% conc. HCl). Place the centrifuge tubes in a Teflon vessel containing 31 ml of deionized water. Place the vessel caps with the pressure release valves on the vessels hand-tight and tighten using the capping station to a constant torque of 12 ft-lb. Place the vessels in the microwave carousel. Connect each sample vessel to the overflow vessel using the Teflon connecting tubes. Place the carousel containing the 12 vessels on to the turntable of the microwave unit. Irradiate the sample vessels at 486 W (power output) for 23 min. Allow the pressure to dissipate, then remove the carousel containing the vessels and cool in tap water for 10 min. using the caping station uncap the microwave vessels, remove the labelled centrifuge tube containing samples. Add 10ml of deionized water to each centrifuge tube. Cap the centrifuge tube tightly and mix the contents thoroughly for 2-3 minutes to complete extraction. The final extraction volume is 20ml based upon the above procedure. Filter the extracted fluid with Whatman No. 41 and make up the final volume to 100 ml, the filtered sample is now ready for analysis.



10.2  Hot plate procedure

Cut a 2.54 cm X 20.3 cm strip or half the filter from the 20.3 cmx 25.4 cm filter using a stainless steel pizza cutter or use the whole filter paper for 4.7 cm filter sample. Place the filter in a beaker using vinyl gloves or plastic forceps. Cover the filter with the extraction solution (3% HNO & 8% HCl). Place beaker on the hot-plate  (Temperature below 80°C), contained in a fume hood, and reflux gently while covered with a watch glass for 30 min. Do not allow sample to dry. Remove the beakers from the hot-plate and allow to cool. Rinse the beaker walls and wash with distilled water. Add approximately 10 mL reagent grade water to the remaining filter material in the beaker and allow to stand for at least 30 min. Transfer the extraction fluid in the beaker to a 100 mL volumetric flask or other graduated vessel. Rinse the beaker and any remaining solid material with reagent grade water and add the rinses to the flask. Dilute to the mark with reagent grade water and shake. The final extraction solution concentration is 3 % HNO /8% HCl. The filtered sample is now ready for analysis



11  PROCEDURE 



The trace element concentrations in each sample can be determined by Atomic Absorption Spectrophotometer, Inductively Coupled Plasma Emission Spectrometer, Inductively Coupled Plasma- Mass Spectrometer. Choose appropriate measuring equipment to meet the objectives. Run the measuring equipment as per manufacturers instructions.  



Use the rinse blank to flush the system between samples. Allow sufficient time to remove traces of the previous sample or a minimum of 1 min.



Samples having concentrations higher than the established linear dynamic range should be diluted into range and reanalyzed. 



To evaluate the contribution to the absorbance from the filters and reagents used, blank samples must be analyzed. Subject the blank to the entire analysis procedure. The absorbance obtained from the aspiration of the blank solution is subtracted from the sample absorbance.



Use of following blanks is suggested. A calibration blank establishes the analytical calibration curve. Calibration blank consists of 1% (v/v) nitric acid in Reagent grade water. If the direct addition procedure is being used, add internal standards. The laboratory reagent blank assesses possible contamination from the sample preparation procedure and spectral background. Laboratory reagent blank (LRB) must contain all the reagents in the same volumes as used in processing the samples. The LRB must be carried through the entire sample digestion and preparation scheme. If the direct addition procedure is being used, add internal standards to the solution after preparation is complete. 

The rinse blank flushes the instrument between samples to reduce memory interferences. Rinse blank consists of 2% (v/v) nitric acid in Reagent grade water.



11.1 Calibration

Prepare standard solutions from the stock solutions. Select at least three standards to cover linear range as recommended by method. Aspirate the standards into the flame or inject the standards into the furnace and record the absorbance. Prepare the calibration graph by plotting absorbance and concentration in μg/ml.



11.2  Metal Concentration

C = (Ms - Mb) x Vs x Fa / V x Ft



Where,



C 	= concentration, μg metal/m3

Ms 	= metal concentration μg/mL

Mb 	= blank concentration μg/mL

Vs 	= total volume of extraction in mL

Fa 	= total area of exposed filter in cm2

V 	= Volume of air sampled in m3

Ft 	= Area of filter taken for digestion in cm2



13 QUALITY ASSURANCE/QUALITY CONTROL MEASURES



13.1 Calibration



Periodic calibration of the AAS, ICP-OES, ICP-MS shall be performed as per the calibration plan prepared by laboratory at such intervals as determined based on use and subject to performance of intermediate checks at regular intervals.



As applicable correct data values for instrument drift or sample matrix induced interferences by applying internal standardization. Corrections for characterized spectral interferences should be applied to the data. Chloride interference corrections should be made on all samples, because of the addition of hydrochloric acid during filter extraction, as the chloride ion is a common constituent of environmental samples.



13.2 Proficiency Testing 

Laboratories shall participate in proficiency testing programs as per the Proficiency Testing plan prepared by laboratory. 
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RECTIFICATIF TECHNIQUE 1

Technical Corrigendum 1 to ISO 8760:1990 was™prepared by Technical Committee ISO/TC 146, Air quality,
Subcommittee SC 2, Workplace atmospheres.

Page 3, 9.1, Note, equation, line 2
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bigger than 25 % (expressed as two times the coefficient of variation).”
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5/28/24, 9:26 AM Email

Email ChdTCThirtyFive Chemical Engineering

RE: External :Request to provide Input on Published Amendments to Air Quality
Standards

From : vinayak valsangkarp <vinayak.valsangkarp@uniphos- Fri, May 24, 2024 05:25 PM

envirotronic.com> £2 attachments
Subject : RE: External :Request to provide Input on Published
Amendments to Air Quality Standards

To : ChdTCThirtyFive Chemical Engineering
<chd35@bis.org.in>

Dear Preeti Prabha ji,

Pl. note the comments pertaining to

IS 15206:2002/1S0O 8760:1990:

Technical Corrigendum 1:
Page 3, 9.1 note, equation, line 2: OK

Page 3, 9.2 Para 1 Inserting a line after 60 mg/m3: Need 14 ppm in place of 4
PPmMm

IS 15209 : 2002 /ISO 8761 : 1989
Page 4, 9.2, Para 1 Inserting a line after 6 mg/m3: Amendment is OK

Regards,

UNIPHOS

Vinayak Valsangkar

UNIPHOS ENVIROTRONIC PVT. LTD.
A UPL group company

P.O.: Nahuli, Tal: Umbergaon, Dist. Valsad,
Gujarat-396 105
India.

Ph: +91-9909994042, +91-7574839945

Cell# +91-9909994857
www.uniphos-envirotronic.com

https://femail.gov.in/h/printmessage?id=24341&tz=Asia/Kolkata&xim=1
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1SO 9001:2015 m

ISO 14001:2015
I1SO 45001:2018

BUREAU VERITAS
Certification MANAGEMENT

é Please consider your environmental responsibility before printing this e-mail, ask yourself whether you need a hard copy

From: ChdTCThirtyFive Chemical Engineering <chd35@bis.org.in>

Sent: Wednesday, May 22, 2024 9:27 AM

To: Vinayak Valsangkar/SCM/Nahuli <vinayak.valsangkarp@uniphos-envirotronic.com>

Subject: Re: External :Request to provide Input on Published Amendments to Air Quality Standards

Caution: This is an external email and has a suspicious subject or content. Please take
care when clicking links or opening attachments. When in doubt, contact your IT
Department

Dear Sir,

With reference to the trailing mail, PFA soft copy of IS 15206:2002/1IS0O 8760:1990
and IS 15209 : 2002 /ISO 8761 : 1989 for your review/comments.

Preeti Prabha
Scientist 'C' | Chemical Department | Member Secretary
Air Quality Sectional Committee, CHD 35

From: "vinayak valsangkarp" <vinayak.valsangkarp@uniphos-envirotronic.com>

To: "ChdTCThirtyFive Chemical Engineering" <chd35@bis.org.in>

Sent: Wednesday, May 22, 2024 9:16:01 AM

Subject: RE: External :Request to provide Input on Published Amendments to Air Quality
Standards

Dear Preet ji,

As mentioned in the trailing mail, can you pl. share the standards:
IS 15206:2002/1S0O 8760:1990 &

IS 15209 : 2002 /ISO 8761 : 1989.

The attachments found in the last mail, were pertaining to only amened line itself. If we get the
complete standard copy, we may get the appropriate reference of the proposed amendment.

oth

This will enable us to share our comment within defined time frame. i.e. 3 May.

Thanks!
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Regards,

UNIPHOS

Vinayak Valsangkar

UNIPHOS ENVIROTRONIC PVT. LTD.
A UPL group company

P.O.: Nahuli, Tal: Umbergaon, Dist. Valsad,
Gujarat-396 105
India.

Ph: +91-9909994042, +91-7574839945

Cell# +91-9909994857
www.uniphos-envirotronic.com

1SO 9001:2015
1SO 14001:2015
1SO 45001:2018

BUREAU VERITAS
Certification

é Please consider your environmental responsibility before printing this e-mail, ask yourself whether you need a hard copy

From: ChdTCThirtyFive Chemical Engineering <chd35@bis.org.in>

Sent: Thursday, May 16, 2024 5:17 PM

To: ggp369@yahoo.co.in; ggp358@gmail.com; sksahu@barc.gov.in; avkumar@barc.gov.in;
shankar <aggarwalsg@nplindia.org>; aggarwalshan@gmail.com; Tuhin Kumar Mandal
<tuhin@nplindia.org>; Sanjeev Goyal <sk_goyal@neeri.res.in>; aggarwalsmita8@gmail.com; Pawan
Labhasetwar <pk_labhasetwar@neeri.res.in>; adiman25sharma@gmail.com;
mohit.sharma@cii.in; shubham.mishra@cii.in; ecotechinstruments@gmail.com;
eeplkol@gmail.com; eeplkol2@gmail.com; sanjib36@yahoo.com; sbalbir058@gmail.com;
ashishgupta.envirotech@gmail.com; greeneconomyipl@gmail.com;
reggreeneconomyipl@gmail.com; sharmajswarup@hotmail.com; iaapcdelhi@gmail.com;
dhrumilsoni@iccmail.in; regulatory@iccmail.in; iccnhq@iccmail.in;
kishorgawankar@mpcb.gov.in; padmanabh.khadkikar@mpcb.gov.in; vijayprakash@ntpc.co.in;
rajivranjan02@ntpc.co.in; sudhirdahiya@ntpc.co.in; Anand Bohra <anand.bohra@ncbindia.com>;
cme.env@gmail.com; mselvarajan2001@gmail.com; K R Pundareeka Nath
<krp.nath@ncbindia.com>; pundareekanath@gmail.com; tech@faidelhi.org;
arun.mondal@indorama.com; naikrc@uniphos.com; Vijay Pandey/Sales And Marketing/Nahuli
<vijay.pandey@uniphos-envirotronic.coms>; Vinayak Valsangkar/SCM/Nahuli
<vinayak.valsangkarp@uniphos-envirotronic.com>; nraveendhar@rediffmail.com;
cpcbskt@yahoo.co.in; rizvi.irdh@gmail.com; nrdrrizvi@gmail.com

Subject: External :Request to provide Input on Published Amendments to Air Quality Standards
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Caution: This is an external email and has a suspicious subject or content. Please take
care when clicking links or opening attachments. When in doubt, contact your IT
Department

Dear Members of CHD 35,

This is with reference to the 17th Meeting of CHD 35, Air Quality Sectional Committee held on
21-03-2024. During the discussion in the meeting , Committee decided that the amendment
published on the below mentioned standards will be circulated to the members for their
Inputs.

1. IS 15206:2002/1IS0 8760:1990 - Work - Place air - Determination of mass
concentration of carbon monoxide - Method using detector tubes for short-term
sampling with direct indication

2. IS 15209 : 2002 /ISO 8761 : 1989 - Work - Place air - Determination of mass
concentration of nitrogen dioxide - Method using detector tubes for short term sampling
with direct indication

Your valuable insights and feedback on whether these amendments should be adopted by
India or not are highly appreciated. Kindly review the attached documents and provide your
inputs preferably before 30th May 2024.

Best Regards,

Preeti Prabha

Scientist 'C' | Chemical Department | Member Secretary

Air Quality Sectional Committee, CHD 35

BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
chd35@bis.org.in

& 011 23608532 |

Learn more about BIS: www.bis.gov.in

-
[
Azadiy,

Amrit Mahotsav

Uniphos Envirotronic Pvt Ltd Disclaimer
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This e-mail and the files transmitted with it are confidential and intended solely for the use of the individual
or entity to whom this is addressed. It may also be legally privileged. If you are not the intended recipient or
have received it in error, please delete this e-mail and do not disseminate, distribute or copy this e-mail.
Please also notify the sender immediately by return e-mail. Any unauthorized reading, reproducing, printing
or further dissemination of this e-mail or its contents is strictly prohibited and may be unlawful. Internet
communications cannot be guaranteed to be timely, secure, error or virus-free. The sender or UEPL does not
accept liability for any errors or omissions.
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- INTERNATIONAL STANDARD ISO 8761:1989
_—/@\— TECHNICAL CORRIGENDUM 1

—\@/_

Published 2009-07-15

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION « MEXOYHAPOOHAA OPFAHU3ALIMA MO CTAHOAPTUSALIMA o ORGANISATION INTERNATIONALE DE NORMALISATION

Work-place air — Determination of mass concentration of
nitrogen dioxide — Method using detector tubes for short-term
sampling with direct indication

TECHNICAL CORRIGENDUM 1

Air des lieux de travail — Détérmination de la concentration en masse du dioxyde d'azote — Méthode utilisant
des tubes détecteurs pour échaftillonnage rapide a lecture directe

RECTIFICATIF TECHNIQUE 1

Technical Corrigendum 1 to ISO 8761:1989 was™prepared by Technical Committee ISO/TC 146, Air quality,
Subcommittee SC 2, Workplace atmospheres.

Page 4, 9.2, Paragraph 1
Insert a new third sentence, after “... 6 mg/m3”,

“The reading error must be lower than 4 ppm (4 ml per 106 ml), otherwise the maximum random error will be
bigger than 25 % (expressed as two times the coefficient of variation).”

ICS 13.040.30 Ref. No. ISO 8761:1989/Cor.1:2009(E)

© IS0 2009 — All rights reserved

Published in Switzerland
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Email ChdTCThirtyFive Chemical Engineering

RE: External :Request to provide Input on Published Amendments to Air Quality
Standards

From : vinayak valsangkarp <vinayak.valsangkarp@uniphos- Fri, May 24, 2024 05:25 PM

envirotronic.com> £2 attachments
Subject : RE: External :Request to provide Input on Published
Amendments to Air Quality Standards

To : ChdTCThirtyFive Chemical Engineering
<chd35@bis.org.in>

Dear Preeti Prabha ji,

Pl. note the comments pertaining to

IS 15206:2002/1S0O 8760:1990:

Technical Corrigendum 1:
Page 3, 9.1 note, equation, line 2: OK

Page 3, 9.2 Para 1 Inserting a line after 60 mg/m3: Need 14 ppm in place of 4
PPmMm

IS 15209 : 2002 /ISO 8761 : 1989
Page 4, 9.2, Para 1 Inserting a line after 6 mg/m3: Amendment is OK

Regards,

UNIPHOS

Vinayak Valsangkar

UNIPHOS ENVIROTRONIC PVT. LTD.
A UPL group company

P.O.: Nahuli, Tal: Umbergaon, Dist. Valsad,
Gujarat-396 105
India.

Ph: +91-9909994042, +91-7574839945

Cell# +91-9909994857
www.uniphos-envirotronic.com

https://femail.gov.in/h/printmessage?id=24341&tz=Asia/Kolkata&xim=1
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1SO 9001:2015 m

ISO 14001:2015
I1SO 45001:2018

BUREAU VERITAS
Certification MANAGEMENT

é Please consider your environmental responsibility before printing this e-mail, ask yourself whether you need a hard copy

From: ChdTCThirtyFive Chemical Engineering <chd35@bis.org.in>

Sent: Wednesday, May 22, 2024 9:27 AM

To: Vinayak Valsangkar/SCM/Nahuli <vinayak.valsangkarp@uniphos-envirotronic.com>

Subject: Re: External :Request to provide Input on Published Amendments to Air Quality Standards

Caution: This is an external email and has a suspicious subject or content. Please take
care when clicking links or opening attachments. When in doubt, contact your IT
Department

Dear Sir,

With reference to the trailing mail, PFA soft copy of IS 15206:2002/1IS0O 8760:1990
and IS 15209 : 2002 /ISO 8761 : 1989 for your review/comments.

Preeti Prabha
Scientist 'C' | Chemical Department | Member Secretary
Air Quality Sectional Committee, CHD 35

From: "vinayak valsangkarp" <vinayak.valsangkarp@uniphos-envirotronic.com>

To: "ChdTCThirtyFive Chemical Engineering" <chd35@bis.org.in>

Sent: Wednesday, May 22, 2024 9:16:01 AM

Subject: RE: External :Request to provide Input on Published Amendments to Air Quality
Standards

Dear Preet ji,

As mentioned in the trailing mail, can you pl. share the standards:
IS 15206:2002/1S0O 8760:1990 &

IS 15209 : 2002 /ISO 8761 : 1989.

The attachments found in the last mail, were pertaining to only amened line itself. If we get the
complete standard copy, we may get the appropriate reference of the proposed amendment.

oth

This will enable us to share our comment within defined time frame. i.e. 3 May.

Thanks!

https://femail.gov.in/h/printmessage?id=24341&tz=Asia/Kolkata&xim=1 2/5
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Regards,

UNIPHOS

Vinayak Valsangkar

UNIPHOS ENVIROTRONIC PVT. LTD.
A UPL group company

P.O.: Nahuli, Tal: Umbergaon, Dist. Valsad,
Gujarat-396 105
India.

Ph: +91-9909994042, +91-7574839945

Cell# +91-9909994857
www.uniphos-envirotronic.com

1SO 9001:2015
1SO 14001:2015
1SO 45001:2018

BUREAU VERITAS
Certification

é Please consider your environmental responsibility before printing this e-mail, ask yourself whether you need a hard copy

From: ChdTCThirtyFive Chemical Engineering <chd35@bis.org.in>

Sent: Thursday, May 16, 2024 5:17 PM

To: ggp369@yahoo.co.in; ggp358@gmail.com; sksahu@barc.gov.in; avkumar@barc.gov.in;
shankar <aggarwalsg@nplindia.org>; aggarwalshan@gmail.com; Tuhin Kumar Mandal
<tuhin@nplindia.org>; Sanjeev Goyal <sk_goyal@neeri.res.in>; aggarwalsmita8@gmail.com; Pawan
Labhasetwar <pk_labhasetwar@neeri.res.in>; adiman25sharma@gmail.com;
mohit.sharma@cii.in; shubham.mishra@cii.in; ecotechinstruments@gmail.com;
eeplkol@gmail.com; eeplkol2@gmail.com; sanjib36@yahoo.com; sbalbir058@gmail.com;
ashishgupta.envirotech@gmail.com; greeneconomyipl@gmail.com;
reggreeneconomyipl@gmail.com; sharmajswarup@hotmail.com; iaapcdelhi@gmail.com;
dhrumilsoni@iccmail.in; regulatory@iccmail.in; iccnhq@iccmail.in;
kishorgawankar@mpcb.gov.in; padmanabh.khadkikar@mpcb.gov.in; vijayprakash@ntpc.co.in;
rajivranjan02@ntpc.co.in; sudhirdahiya@ntpc.co.in; Anand Bohra <anand.bohra@ncbindia.com>;
cme.env@gmail.com; mselvarajan2001@gmail.com; K R Pundareeka Nath
<krp.nath@ncbindia.com>; pundareekanath@gmail.com; tech@faidelhi.org;
arun.mondal@indorama.com; naikrc@uniphos.com; Vijay Pandey/Sales And Marketing/Nahuli
<vijay.pandey@uniphos-envirotronic.coms>; Vinayak Valsangkar/SCM/Nahuli
<vinayak.valsangkarp@uniphos-envirotronic.com>; nraveendhar@rediffmail.com;
cpcbskt@yahoo.co.in; rizvi.irdh@gmail.com; nrdrrizvi@gmail.com

Subject: External :Request to provide Input on Published Amendments to Air Quality Standards

https://femail.gov.in/h/printmessage?id=24341&tz=Asia/Kolkata&xim=1 3/5
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5/28/24, 9:26 AM Email

Caution: This is an external email and has a suspicious subject or content. Please take
care when clicking links or opening attachments. When in doubt, contact your IT
Department

Dear Members of CHD 35,

This is with reference to the 17th Meeting of CHD 35, Air Quality Sectional Committee held on
21-03-2024. During the discussion in the meeting , Committee decided that the amendment
published on the below mentioned standards will be circulated to the members for their
Inputs.

1. IS 15206:2002/1IS0 8760:1990 - Work - Place air - Determination of mass
concentration of carbon monoxide - Method using detector tubes for short-term
sampling with direct indication

2. IS 15209 : 2002 /ISO 8761 : 1989 - Work - Place air - Determination of mass
concentration of nitrogen dioxide - Method using detector tubes for short term sampling
with direct indication

Your valuable insights and feedback on whether these amendments should be adopted by
India or not are highly appreciated. Kindly review the attached documents and provide your
inputs preferably before 30th May 2024.

Best Regards,

Preeti Prabha

Scientist 'C' | Chemical Department | Member Secretary

Air Quality Sectional Committee, CHD 35

BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
chd35@bis.org.in

& 011 23608532 |

Learn more about BIS: www.bis.gov.in

-
[
Azadiy,

Amrit Mahotsav

Uniphos Envirotronic Pvt Ltd Disclaimer
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or entity to whom this is addressed. It may also be legally privileged. If you are not the intended recipient or
have received it in error, please delete this e-mail and do not disseminate, distribute or copy this e-mail.
Please also notify the sender immediately by return e-mail. Any unauthorized reading, reproducing, printing
or further dissemination of this e-mail or its contents is strictly prohibited and may be unlawful. Internet
communications cannot be guaranteed to be timely, secure, error or virus-free. The sender or UEPL does not
accept liability for any errors or omissions.
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STANDARD 9486

First edition
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Workplace air — Determination of vaporous
chlorinated hydrocarbons — Charcoal
tube/solvent desorption/gas chromatographic
method

Air des lieuxsde travail — Détermination des hydrocarbures chlorés
vaporeux —Méthode d’analyse par tube a charbon actif/désorption des
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ISO 9486:1991(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work
of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for
which a technical committee has been established has the right to be
represented on that commitiée International organizations, govern-
mental and non-governmentalhin liaison with I1SO, also take part in the
work. I1ISO collaborates closely #ith\the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by“the technical committees are
circulated to the member bodies for ‘voting{“Publication as an Inter-
national Standard requires approval by at least 75 % of the member
bodies casting a vote.

International Standard ISO 9486 was prepared by Technical Committee
ISO/TC 146, Air quality, Sub-Committee SC 2, Workplaces/atmospheres.

Annexes A, B and C form an integral part of this International Standard.
Annex D is for information only.

© 1SO 1991
All rights reserved. No part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from the publisher.

International Organization for Standardization

Case Postale 56 ® CH-1211 Genéve 20 ® Switzerland

Printed in Switzerland





INTERNATIONAL STANDARD

ISO 9486:1991(E)

Workplace air — Determination of vaporous chlorinated
hydrocarbons — Charcoal tube/solvent desorption/gas

chromatographic method

1 Scope
This International Standard specifies a charcoal
tube/gas chromatographic ‘method, for the determi-

nation of the concentration of'vaporeus chlorinated
hydrocarbons in workplace air.

The method is valid for the measurément of the
concentrations of airborne vapours of‘any of'the fol-
lowing compounds:

a) dichloromethane;

b) chloroform;

c) carbon tetrachloride;

d) 1,1-dichloroethane;

e) 1,2-dichloroethane;

f) 1,1-dichloroethene; ‘

g) 1.2-dichloroethene;

h) 1,1,1-trichloroethane;

i) 1,1,2-trichloroethane;

j) trichloroethene;

k) 1,1,2,2-tetrachloroethane;

) tetrachloroethene;

m) 1,2-dichloropropane;

n) chlorobenzene;

o) o-dichlorobenzene.

The method is valid for concentrations of airborne
vapours of these compounds in the range from ap-

proximately 1 mg/m3 to 1000 mg/m3 (about
0,2 mli/m3 to 200 mi/m3; see 8.1) when sampling
10 litres of air.

NOTE 1 The upper limit of the useful range is set by the
adsorptive capacity of the first section of the charcoal
tube (5.1) used. This capacity is measured as a break-
through volume of air, which should not be exceeded
during sampling (see clause 6 and annex A).

The lower limit is set by a number of parameters, includ-
ing the noise level of the detector (5.9), blank concen-
trations due to the contamination of the charcoal tube and
carbon disulfide by the substance analysed, desorption
efficiency (see annex B) and interference of the solvent
peak in the gas chromatographic analysis.

The method is also valid for the measurement of
airborne™eoncentrations of mixtures of these com-
pounds. In such cases, the unique properties of each
compound have to be considered when determining
the volume of air,to be sampled and the gas chro-
matographic conditions to be used.

NOTE 2 When analysing* chlorinated hydrocarbon mix-
tures with very large differences in concentrations and in
which several compounds are present, the reproducibility
and repeatability of the compounds of minor importance
might be influenced.

The method has been validated for a selection of
typical chlorinated hydrocarbons(1].

This procedure is compatible with low flow rate
personal sampling equipment, and can be used for
personal and fixed location sampling for obtaining
time-weighted-average concentrations of chlori-
nated hydrocarbon solvent vapours in air. It cannot
be used to measure instantaneous or short-term
fluctuations in concentrations. Alternative on-site
procedures, such as gas chromatography or infrared
spectrometry, shall be used to measure rapidly
changing concentrations.





Organic components which have the same or nearly
the same retention time as the substance analysed
during the gas chromatographic analysis will inter-
fere. Interferences can be minimized by proper
selection of gas chromatographic columns and pro-
gramme conditions.

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEGyand I1ISO maintain
registers of currently valid International Standards.

ISO 5725:1986, Precision of test methods — Determi-
nation of repeatability and reproducibility for a stan-
dard test method by inter-laboratory tésts.

ISO 6145-1:1986, Gas analysis — Preparationsof _cali-
bration gas mixtures — Dynamic volumetric method$
— Part 1: Methods of calibration.

ISO 6349:1979, Gas analysis — Preparation of cali-
bration gas mixtures — Permeation method.

3 Principle

A known volume of air sample is passed through a
glass or metal tube packed with activated charcoal.
The organic vapours are adsorbed onto the
charcoal.

The collected vapours are desorbed using a suitable
solvent and analysed with a gas chromatograph
equipped with a flame ionization detector or other
suitable detector.

NOTE3 For certain applications, in particular the
analysis of carbon tetrachloride and chloroform, alterna-
tive detectors such as the electron capture detector may
offer greater selectivity and sensitivity.

4 Reagents

During the analysis, use only reagents of recognized
analytical grade and only distilled water or water of
equivalent purity.

4.1 Chlorinated hydrocarbons, listed in clause 1,
a) to o).

WARNING — Carbon tetrachloride and chloroform
are suspect human carcinogens.

Avoid any exposure by inhalation or skin contact.

4.2 Carbon disulfide (CS,), chromatographic qual-
ity, previously checked for compounds coincident
with the substance analysed. If necessary, remove
interfering compounds by percolation through silica
gei (dried at 180 °C for 8 h under nitrogen) contained
in a small glass column (600 mm x @ int. 20 mm).
This size of column will clean about 50 ml of carbon

WARNING — Carbon disulfide vapour is toxic and
highly flammable. Avoid any exposure by inhalation

or ckin contact llee anlv in a2 wall.yantilatad fiimma
' SRIN LwIiInlawile wWoo Ul'l, "W <« VWTIITVOITUIAGLTCW Tuine

cupboard. A carbon-dioxide fire extinguisher should
be available at all times.

Dispose of small waste quantities of carbon disulfide
in accordance with local regulations and accepted
practices.

NOTE 4  Other desorption solvents may be used if their
blanks and desorption efficiencies are adequate.

4.3 Activated coconut shell charcoal, particle size
between 0,4 mm and 0,8 mm. Before packing the
tubes, the charcoal shall be heated in an inert at-
mosphere, e.g. high purity nitrogen at 600 °C for
1 heTo prevent recontamination of the charcoal, it
shall"be kept in a clean atmosphere during its cool-
ing te room temperature, storage and loading into
thetdbes.

NOTE 5 ' Suitable tubes containing pretreated coconut
charcoal are gommercially available (see 5.1).

4.4 Chlorinated” hydrocarbons, standard solutions
for the preparatiop” of the calibration graph (see
7.1).

Prepare standard solutiéns of chlorinated hydro-
carbons (4.1) gravimetrically and make serial di-
lutions from them to cover the range of the analysis.
The concentration range of the analysis shall exceed
the concentration range of the desorbed samples
(see 7.2). As an example, a typical procedure for
trichloroethene is described below.

Prepare standard solutions in carbon disulfide (4.2).

Prepare standard solutions of 1,2-dichloropropane
in 15 % (V/V) acetone in cyclohexane.

4.41 Trichloroethene, standard solution, about
50 mg/ml.

Accurately weigh approximately 500 mg of
trichloroethene in a 10 ml one-mark volumetric
flask. Dilute to the mark with carbon disulfide and
mix well.





4.4.2 Trichloroethene, standard solution, about
5 mg/ml.

Pipette 1 ml of the standard solution (4.4.1) into a
10 ml one-mark volumetric flask. Dilute to the mark
with carbon disulfide and mix well.

4.4.3 Trichloroethene, standard solution, about
500 pg/ml.

Pipette 1 ml of the standard solution (4.4.2) into a
10 ml one-mark volumetric flask. Dilute to the mark
with carbon disulfide and mix well.

4.4.4 Trichloroethene, standard solution, about
50 pg/ml.

Pipette 1 ml of the standard solution (4.4.3) into a
10 ml one-mark volumetric flask. Dilute to the mark
with carbon disulfide and mix well.

4.4.5 Trichloroethene, stapdard solution, about
5 pg/ml.

Pipette 1 ml of the standard selution (4.4.4) into a
10 m! one-mark volumetric flask. Dilute to the mark
with carbon disulfide and mix well.

4.5 Trichloroethene, standard matching#solutions
for checking the calibration graph (see 7.1).

4,51 Trichloroethene, standard matching solution,
about 25 mg/ml.

Accurately weigh approximately 250 mg of
trichloroethene in a 10 ml one-mark volumetric
flask. Dilute to the mark with carbon disulfide and
mix well.

4.5.2 Trichloroethene, standard matching solution,
about 5 mg/ml.

Accurately weigh approximately 50 mg of trichloro-
ethene in a 10 ml one-mark volumetric flask. Dilute
to the mark with carbon disulfide and mix well.

5 Apparatus

Ordinary laboratory apparatus, and the following.

5.1 Charcoal tube, made of a glass tube with both
ends flame sealed, 70 mm long with an outside di-
ameter of 6 mm and an inside diameter of 4 mm,
containing two sections of 0,4 mm to 0,8 mm of acti-
vated charcoal. The adsorbing section contains
100 mg of charcoal and the back-up section, 50 mg.
The sections are separated and their contents are
held in place with an inert material, e.g. glass wool
plugs (preferably silanized).

The pressure drop across the tube shall not exceed
3 kPa (25 mmHg) at the maximum flow rate rec-

1SO 9486:1991(E)

ommended for sampling (in this International Stan-
dard, 200 mi/min).

The glass tubes shall be held in suitable protective
holders to prevent breakage. The desorption ef-
ficiency (D) for each batch of tubes shall be checked
by one of the methods described in annex B. If the
desorption efficiency is lower than 0,75 (75 %), the
tubes shall not be used.

NOTES

6 The breakthrough volumes of dichloromethane,
1,2-dichloroethene and 1,2-dichloropropane are lower
than for the other substances analysed. Consequently, a
larger tube containing (400 + 200) mg charcoal is rec-
ommended for long-term sampling when these com-
pounds are present.

7 1,1,2,2-Tetrachloroethane and 1,2-dichloropropane are
unstable on coconut shell charcoal; petroleum-based
charcoal should be used instead.

Clips shall be provided to hold the charcoal tube and
connecting tubing to the wearer’s lapel area.

IMPORTANT — Do not use charcoal tubes with any
tubing upstream of the charcoal, as this may inter-
fere with sampling and/or analysis.

NOTES

8 Instead of a commercial two-section tube, two single-
section tubes in series may be used. This arrangement
has the advantage that it is not necessary to store tubes
at sub-ambient temperatures after sampling, to prevent
migration of the trapped compounds from one section to
the other.

9%, Tubes_meeting these requirements are commercially
available, however they may also be made by the user.

5.2 Polyethylene end caps, for capping charcoal
tubes (5.1). Thegcaps shall fit the tubes tightly to
prevent leakage.

5.3 Pump, with adjustable flow rate, capable of be-
ing worn by a person while carrying out his normal
work, and capable of operating continuously for 8 h
at the flow rate used (see clause 6). The volume of
air sampled by the pump during the recommended
sampling period shall be within 10 % of the calcu-
lated volume. The flow rate shall be constant within
5 % during the sampling period.

Calibrate the pump with a representative charcoal
tube (5.1) in line, using the soap bubble meter (5.5).

The pump shall be in accordance with local safety
regulations.

5.4 Plastics or rubber tubing, of length about 90 cm
and of a diameter which is suitable for ensuring a
leak-proof fit to both the pump and sample tube or
tube holder, if used.





ISO 9486:1991(E)

5.5 Soap bubble flowmeter, or other suitable de-
vice for calibration of the pump (5.3), of minimum
capacity 100 ml.

NOTE 10 A soap bubble meter may not be appropriate
for reciprocating pumps, i.e. those with non-constant flow.

5.6 Syringe, of capacity 10 pl, graduated in 0,1 pl.
5.7 Syringe, of capacity 50 pul, graduated in 0,1 pl.

5.8 Vials, fitted with polytetrafluoroethylene
(PTFE)-lined septum caps, or glass-stoppered, of
nominal capacity 2 ml or larger.

5.9 Gas chromatograph, with a flame ionization
detector capable of detecting 5 ng of trichloroethene
with a signal-to-noise ratio of atdeast 5 to 1.

NOTE 11  For the analysis of chloroform and carbon
tetrachloride in the presence of large amounts of other
chlorinated hydrocarbons, an electron_captre detector
should be used.

5.10 Gas chromatograph column, capableof sep-
arating the substance analysed from other‘compo-
nents.

The suitability of the column shall be verified by
testing with two or more columns of dissimilar
packing to ensure the absence of interferences.
Guidance on the choice of column is given in
annex C.

6 Sampling

Attach the pump (5.3) to a charcoal tube (5.1), the
ends of which are broken off, with the plastics or
rubber tubing (5.4), placing the back-up section
nearer to the pump.

When high relative humidity or high concentrations
of other interferences are suspected, use a larger
charcoal tube (400 mg or 800 mg with a 200 mg
back-up section).

When using a second charcoal tube in series, en-
sure that the flow rate is set with a representative
tandem set of tubes.

When used for taking individual samples, the tube
shall be mounted vertically (in order to minimize
channelling) in the worker’s breathing zone, for ex-
ample on his lapel. Attach the pump to the worker
in a way that minimizes inconvenience. For fixed lo-
cation sampling, choose a suitable sampling site.

Turn the pump on and adjust the flow rate so that
the optimum sample volume is taken in the available
time. Table 1 gives the air sample volumes for the
various chlorinated hydrocarbons covered by this

International Standard and the equivalent 8 h sam-
pling rates.

NOTE 12  For sampling over shorter periods, the flow
rate may be increased in proportion, but should not ex-
ceed 200 ml/min. Thus, in all cases, sampling may be
conducted for 10 min at 200 ml/min on a (100 + 50) mg
tube.

Note and record the time, temperature, flow rate (or
note the volume reading, if appropriate) and the
barometric pressure when the pump was turned on.

NOTES

13 The sampling efficiency will be 100 %, provided that
the sampling capacity of the charcoal is not exceeded. If
this capacity is exceeded, breakthrough of vapour from
the front section to the back-up section will occur. The
breakthrough volume is defined and may be determined
as specified in annex A.

The breakthrough volume varies with ambient air tem-
perature, relative humidity, concentration of sampled va-
pour and other contaminants, and with the sampling flow
rate. An increase in any of these parameters causes a
reduction of the breakthrough volume. Some typical
breakthrough volumes, which also vary with the type of
substance analysed, are given in table 1.

14 Tubes containing larger quantities of charcoal may
be used to sample larger volumes, and are recommended
for long-term sampling of dichloromethane,
1,2-dichloroethene and 1,2-dichloropropane.

16 Jfs1,2-dichloropropane and 1,1,22-tetrachlorethane
ane present, two sample should be taken. With one of the
samplesg‘petroleum-based charcoal should be used in-
stead of coconut shell charcoal (see also 5.1, note 7).

At the end of the, sampling period, note and record
the flow rate (or/note the volume reading), turn the
pump off, and noté and record the time, temperature
and barometric pressure.

Disconnect the sample tube and seal both ends with
polyethylene end-caps (5.2). Place identifying labels
on each tube.

If the samples are not to be analysed within 8 h,
store them in a sealed metal or glass container
placed either in dry ice or in a freezer maintained
at —20 °C, in order to minimize migration of the
substance analysed.

NOTES

16 If two single-section charcoal tubes are used in se-
ries, they should be sealed separately, and it is not
necessary to freeze them prior to analysis.

17 Test results are available for the relative decrease in
concentration of three components after storage in a
freezer at a relative humidity of 90 %. In a mixture of
560 mg of trichloroethene per square metre, 680 mg of
tetrachloroethene per square metre and 3970 mg of
1,1,1-trichloroethane per square metre, a decrease in the
relative concentration was observed of respectively,





41 %, 5,7 % and 5,0 % after seven days;

44 %, 5,0 % and 6,4 % after 14 days;

8,3 %, 8,6 % and 9,5 % after 21 days.
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Prepare sample blanks by using tubes identical to
those used for sampling and subjecting them to the
same handling procedure as the sample tubes, ex-
cept that no air shall be drawn through them. Label
these as blanks.

Table 1 — Sample size and sampling rate

Breakthrough volume data Optimum sample
Concen- Relative Bibliographic
Substance analysed tration humidity Volume Volume 8 h rate reference
(RH) (annex D)
mg/m3 % litres litres ml/min
Dichloromethane 6727 low 3,5 2 N (3]
1400 low 27 10 20 2)
1400 high 12 10 20 2)
Chloroform 485 low > 46 15 30 13
Carbon tetrachloride 322 low >45 15 30 [3]
1,1-Dichloroethane 838 low 18 10 20 [31
1,2-Dichloroethane 821 low 29 10 20 {31
1,1-Dichloroethene 114 17 56 — — [4]
114 95 3,7 — — 4]
20 10 96 — — 4]
10 85 7,2 — — (4]
— — — 7 14 [3]
1,2-Dichloroethene 1913 low. 54 3 1) (3]
— — — 12 25 2)
1,1,1-Trichloroethane 3979 low 9,5 6 12 3
1,1,2-Trichloroethane 108 low >45 10 20 [3]
Trichloroethene 2266 low 18,5 10 20 13]
1,1,2,2-Tetrachloroethane?® 101 low >44 10 20 [3]
Tetrachloroethene 2749 low 21 10 20 {31
1,2-Dichloropropane®) 85 90 20 4 i (3]
865 90 6 4 f [3]
— — — 14 30 2)
Chlorobenzene 704 low >45 10 20 (3]
o-Dichlorobenzene 655 low > 46 10 20 (3]
NOTE — Except where stated otherwise, data refer to (100 + 50) mg of coconut shell charcoal.
1) Sampling rates below 10 ml/min are not recommended.
2) (400 + 200) mg charcoal tube.
3) NIOSH recommend petroleum-based charcoal.
4) NIOSH recommend petroleum-based charcoal; desorption solvent 15 % (V/V) acetone in cyclohexane.
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7 Procedure

7.1 Calibration

Analyse each standard solution (4.4) for the sub-
stance analysed in triplicate by gas chromatography
as follows.

Introduce, in a reproducible way, in the range 1 pl
to 5 ul, a known aliquot of the standard solution into
the gas chromatograph (5.9). The volume of the ali-
quot should be the same for each sample and stan-
dard in a set.

If overloading of the chromatographic system oc-
curs, use smaller volumes of sample. In this case,
the lower limit of detection is increased accordingly.

Prepare a calibration graph by plotting the areas of
the peaks of the substance analysed, corrected for
the blank value (carbon disulfide) ‘against the con-
centrations of the standard solutions of the sub-
stance analysed, in micrograms per millilitre.

Check the calibration graph by analysingsthe stan-
dard matching solutions (4.5.1 and 4.5.2). If the, dif-
ference is more than 5 9%, carry out 4a\ new
calibration.

7.2 Determination

Pipette 1,0 ml of desorption solvent (carbon disul-
fide) (4.2) into a 2 ml septum vial (5.8) and cap the
vial immediately. Score the charcoal tube containing
the sample in the front (largest) section and break
open the tube. Remove the glass wool and discard
it. Open the vial and transfer the front section of
charcoal to the carbon disulfide in the vial and re-
cap it. Agitate the vial occasionally over a period of
30 min to ensure maximal desorption. Repeat the
same procedure for the second, back-up, section,
using a different vial.

NOTES

18 When tubes containing more than (100 + 50) mg of
carbon are used, a larger volume of carbon disulfide and
a larger desorption vessel should be used pro rata (e.g.
for 400 mg of charcoal, desorb with 4 mi of carbon disul-
fide).

19 For 1,2-dichloropropane, 15 % (V/¥V) acetone in
cyclohexane is recommended as the desorption solvent,
in order to get higher desorption. For all other chlorinated
hydrocarbons, carbon disulfide should be used as the
desorption solvent.

Inject the same volume of the sample as that used
for preparing the calibration graph into the gas
chromatograph. Determine the area of the peak of
the substance analysed. Read from the calibration
graph the corresponding mass concentration, in
micrograms per millilitre, of substance analysed in
the injected sample.

If the back-up section contains more than 10 % of
the substance analysed contained in the front sec-
tion, discard the sample as unreliable.

Analyse the blank tube in the same manner. Analyse
a freshly prepared standard solution with each batch
of samples.

8 Expression of results

8.1 Calculation

Calculate the mass concentration of substance ana-
lysed in the air sample, p(A), in milligrams per
cubic-meter, using the equation

(01 + 07— 03)Vy
DV

o(A) =
where

oy is the mass concentration of substance
analysed, in micrograms per millilitre, in
the solution prepared from the front section
of the charcoal tube;

¢, is the mass concentration of substance
analysed, in micrograms per millilitre, in
the solution prepared from the back-up
section of the charcoal tube;

03 ) is the mass concentration of substance
analysed, in micrograms per millilitre, in
ther solution prepared from both sections of
the blank;

is the volume, in litres, of the air sample;

V4 is the yolume, in millilitres, of carbon di-
sulfide used for desorption;

D is the desorption/efficiency read from the
D-curve, taking (@, + o, — 03) V4 as the mass
of substance analysed found (see
annex B, B.2.6).

NOTES

20 If the concentration of the substance analysed has to
be expressed at reference conditions (293 K and
101,3 kPa) the following equation should be used:

101,3(1 4 273)

Q(A)corr = Q(A) X p X 293

o(A) is the concentration of substance analysed, in
milligrams per cubic metre, calculated above;

t is the mean temperature, in degrees Celsius,
during sampling;

P is the mean atmospheric pressure, in
kilopascals, during sampling;





101,3 is the standard pressure, in kilopascals;

273 is the standard temperature, in Kelvins;
293 is the equivalent, in Kelvins, of a temperature
of 20 °C.

21  The volume fraction of substance analysed in the air
sample, ¢(A), in millilitres per cubic metre (ppm), is given
by the equation

(f)(A) = Q(A)corr X 3‘%/’&—

where
o(A)..r has the same significance as in note 20;

M is the relative molar mass, in grams per
mole, of substance analysed;

24,0 is the volume of one mole of an ideal gas, in
litres per mole, at 20 °C and 101,3 kPa.

8.2 Precision

A collaborative testl!] of a preliminary draft method,
on which this International Standard’is based, indi-
cated that relative standard deyiation, excluding
between-laboratory and day-to-day variance com-
ponents, was about 15 %, and, including’ these
components, was about 25 %. Thus, when (calcu-
lated in accordance with ISO 5725, repeatabhility was
about 15 % and reproducibility, about 25 %.

1) Occupational Safety and Health Association.
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NOTE 22 A collaborative testl2l of the NIOSH
procedurel3], which is very similar to that described in this
International Standard, and which included chloroform,
carbon tetrachloride, 1,2-dichloroethane and trichloro-
ethene, indicated that relative standard deviation, includ-
ing between-laboratory and day-to-day variance
components, was about 13 % under conditions where the
sampling (pump) error was about 9 %. Relative standard
deviation was worse for solvent mixtures and at low con-
centrations [5 % of OSHA?" standard].

9 Test report

The test report shall include the following infor-
mation:

a) a reference to this International Standard;
b) complete identification of the sample;

c) the place and period of sampling;

d) the barometric pressure and temperature;
e) the desorption efficiency;

fy the test result and the method of expression
used;

g) any unusual features noted during the determi-
nation;

h) any other information relevant to the method.
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Annex A
(normative)

Determination of breakthrough volume

A1 General

The breakthrough volume for the charcoal tube is
the volume of a vapour-in-air sample that can be
passed through the front section of the charcoal tube
before the eluting concentration of chlorinated
hydrocarbon vapour reaches 5 % of the applied test
concentration.

The breakthrough volume isd{ dependent, among
other things, on the concentration,oef the sampled
vapour, the relative humidity and the) ambient air
temperature.

A.2 Reagents

Dynamic standard atmospheres of chlorinated
hydrocarbon vapour in air

Prepare dynamic standard atmospheres of chlori®
nated hydrocarbon vapour in air by dilution of a
metered flow of chlorinated hydrocarbon liquid with
a metered flow of air (see 1SO 6145-1) or dynam-
ically with permeation tubes (see ISO 6349).

A.3 Apparatus
Ordinary laboratory apparatus, and the following.

A.3.1 Charcoal tube, consisting of a single section,
containing 100 mg of charcoal (4.3) (see 5.1).

A.3.2 Flowmeter, range 20 ml/min to 200 ml/min.

A.3.3 Flame ionization detector..

A.4 Determination

A.41 Assemble a sampling train consisting of a
dynamic standard-atmospheres generator (A.2) de-
livering a concentration equivalent to the current
exposure limit for the substance analysed (e.g.
500 mg/m3 for trichloroethene), a charcoal tube
(A.3.1) with 100 mg of charcoal, the flowmeter
(A.3.2) and the detector (A.3.3).

Pass the gas through the sample train at a known
constant rate between 20 ml/min and 200 mi/min.
Use a value in this range which is suitable for the

sampling rate intended (see clause 6). Note the time
that the flow was initiated.

When the chlorinated hydrocarbon vapour begins to
emerge, the detector will show a response. Continue
the measurement until a plateau corresponding to
the input concentration is reached, or until the re-
sponse is determined to be caused principally or
totally by the chlorinated hydrocarbon used. Deter-
mine the time at which 5 % of the plateau value has
been reached.

A.4.2 Usually, the dead volume of the sampling
train is low in comparison with the breakthrough
volume. If this is not the case, determine the dead
volume by repeating the determination with an
empty tube in the sampling train and correct the re-
sult accordingly.

A.4.3 Determine the effect of moisture on the
breakthrough volume by humidifying the gas stream
to’ approximately 80 % relative humidity and re-
peatingithe test described in A.4.1. Humidify the gas
stream by diluting, in a ratio of 1:4 by volume, a pri-
mary «gas, stream of chlorinated hydrocarbon, at a
concentration_of 50 mg/m3, with a stream of moist
air at 100 % relative humidity. The moist air is pre-
pared by passing‘clean air through a series of water
bubblers or tubes/ Do not pass the chlorinated
hydrocarbon gas streapy through water.

NOTES

23 The relative humidity specified (80 %) is a practical
value; it does not imply that the method is invalid at
higher relative humidities, provided due attention is given
to the restriction on sampling volumes at high humidity
(see clause 6).

24 When measuring breakthrough for several compo-
nents simultaneously, the use of a FID detector is not ap-
propriate. In this case, breakthrough should be monitored
by using a second tube in series and analysing this for the
components of interest (see bibliographic reference [1]).

A.5 Expression of results

Calculate the breakthrough volume by multiplying
the flow rate, expressed in litres per minute, by the
elapsed time, in minutes, from zero until the mo-
ment at which 5 % of the plateau value corre-
sponding to 10 mg/m3 has been reached.
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Annex B
(normative)

Determination of desorption efficiency

B.1 General

The desorption efficiency for the charcoal tube is the
mass recovered from the tube divided by the mass
applied.

The desorption efficiency of chiorinated hydrocarbon
solvents from charcoal can vary with the type and
batch of charcoal, the concentration of adsorbed
vapour and the laboratony.

Thus, it is necessary to determine, for each batch
of charcoal, the desorption _efficiency over the ex-
pected concentration range of the substance ana-
lysed. Two methods are " provided for the
determination of desorption efficiency. Fhe method
using calibration gases (B.2) is the moreystringent.

B.2 Determination using calibration gases

B.2.1 Reagents

Dynamic standard atmospheres of chlorinated
hydrocarbon vapour in air

See annex A, A.2.

B.2.2 Apparatus
B.2.21 Pump, as described in 5.3.
B.2.2.2 Charcoal tube, as described in 5.1.

B.2.2.3 Calibrated flowmeter..

B.2.3 Procedure

Determine the desorption efficiency at five different
tube loading levels in the range of the analysis. The
load range of the analysis shall exceed the load
range of the samples. A typical range is 10 pg to
50 mg of the substance analysed, and an example
for trichloroethene is given below. Preferably use
three charcoal tubes (B.2.2.2) for each load level.
Prepare a standard atmosphere of trichloroethene
(B.2.1) at a concentration of 1000 mg/m3. Sample 10
litres of this atmosphere at a sampling rate of
20 mi/min, measuring the flow rate with a calibrated
flowmeter (B.2.2.3).

NOTES

25 The sample may be passed through the charcoal tube
s

and flowmeter from a p;(; surized source, or drawn
through the tube by a calibrated pump (B.2.2.1).

26 The same conditions as during sampling (clause 6)
should be chosen for sample volume, flow, temperature
and relative humidity. If necessary, warm up, cool or hu-
midify the sample (see annex A, A.4.3).

The maximum pressure drop across the tube speci-
fied in 5.1 shall be observed. The sampling efficiency
is assumed to be 100 %. At the end of the sampling
period, remove, seal and label the tubes as speci-
fied in clause 6.

Repeat the procedure specified above but take
smaller sample volumes, i.e. sample 0,5 litre, 1,0 li-
tre, 2,0 litres and 5,0 litres of the 1000 mg/m3 stan-
dard atmosphere.

NOTE 27 For compounds other than trichloroethene,
standard atmosphere concentrations and sampling flow
rates typical of those for sampling (see table 1) should be
uséd, but it should be ensured that the breakthrough vol-
(me is not exceeded (see annex A).

B.2.4/ Blank test

Select onefcharcoal tube from the same batch of
tubes as that ysed for sample collection and subject
it to the same Wandling procedure as the tubes used
for sampling, except that no air is drawn through.
Label this as a blapk.

B.2.5 Determination

Analyse the loaded tubes and the blank tube, as
specified in 7.2.

B.2.6 Expression of results

Calculate the desorption efficiency, D, using the
equation

_ (04 + 05— 06) V4
- m

D

where

ps is the mass concentration of substance
analysed, in micrograms per millilitre, in
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the solution prepared from the front section
of the charcoal tube;

o5 is the mass concentration of substance
analysed, in micrograms per millilitre, in
the solution prepared from the back-up
section of the charcoal tube;

os is the mass concentration of substance
analysed, in micrograms per millilitre, in
the solution prepared from both sections of
the blank (B.2.4);

V4 is the volume, in millilitres, of carbon di-
sulfide used for desorption;

m is the total mass of substance analysed, in
micrograms, loaded on the charcoal tube
(see B.2.3).

Prepare a graph (D-curve) by plotting the desorption
efficiencies at the five different_.oading levels
against the corresponding masses of substance
analysed (o4 + 05 — 06) V5.

B.3 Determination using chlorinated
hydrocarbon solutions

NOTE 28 This method does not take into account ambi-
ent conditions prevailing during sampling.

B.3.1 Reagents

B.3.1.1 Chlorinated hydrocarbons, standard sol-
utions in carbon disulfide (4.2).

Prepare standard solutions of chlorinated hydro-
carbons gravimetrically and make serial dilutions
from them, to cover the range of the analysis. The
concentration range of the analysis shall be such
that suitable aliquots can be taken for loading tubes
as described in B.3.3. The following typical pro-
cedure for trichloroethene is given as an example.

B.3.1.1.1 Trichloroethene, standard solution, about
500 mg/ml.

Accurately weigh approximately 5¢g of trichloro-
ethene in a 10 ml one-mark volumetric flask. Dilute
to the mark with carbon disulfide and mix well.

B.3.1.1.2 Trichloroethene, standard solution, about
50 mg/ml.

Pipette 1 ml of standard solution (B.3.1.1.1) into a
10 ml one-mark volumetric flask. Dilute to the mark
with carbon disulfide and mix well.

10

B.3.1.1.3 Trichloroethene, standard solution, about
5 mg/ml.

Pipette 1 ml of standard solution (B.3.1.1.2) into a
10 ml one-mark volumetric flask. Dilute to the mark
with carbon disulfide and mix well.

B.3.2 Apparatus
B.3.21 Pump, as specified in 5.3.
B.3.2.2 Syringe, of capacity 20 pl.

B.3.3 Procedure

Determine the desorption efficiency at five different
tube loading levels in the range of the analysis. The
load range of the analysis shall exceed the load
range of the samples. A typical range is 10 pg to
50 mg of the substance analysed, and an example
for trichloroethene is given below. Preferably use
three charcoal tubes (B.2.2.2) for each load level.

By means of the syringe (B.3.2.2), slowly inject
20 ul of the trichloroethene standard solution
(B.3.1.1.1) into the glass wool preceeding the front
section of the charcoal sampling tube connected to
the operating pump (B.3.2.1). Allow the pump to op-
erate continuously for approximately 10 min at a
rate of about 200 ml/min.

Répeat the procedure specified above with 20 pl of
the “other trichloroethene standard solutions
(B3.412 and B.3.1.1.3).

B.3.4 Blank-test

Carry out a blank tést using the procedure specified
in B.3.3, but inje€t 20 u! of pure carbon disulfide.

B.3.5 Determination

Analyse the loaded tubes and the blank tube as
specified in 7.2.

B.3.6 Expression of results

Calculate the desorption efficiencies and plot a
graph as specified in B.2.6.

NOTE 29 If the desorption efficiency at the sample load
level is less than 0,75 (75 %) the result is strictly invalid.
The method should be checked for optimum performance
and a fresh sample should be taken whenever possible.
If this is not possible, the result should be corrected for
desorption efficiency and it should be mentioned in the
test report that the result is only approximate.
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Annex C
(normative)

Chromatographic columns suitable for use for the analysis of chlorinated
hydrocarbon solvent vapours

A variety of chromatographic columns can be used
for the analysis of chlorinated hydrocarbon deriva-
tives in solution. The choice depends largely on
which compounds, if any, are present that might in-
terfere in the chromatographic analysis. A suitable
choice is a glass column, of length 2 m and internal
diameter 2 mm, packed with 15 % silicone or
polyetheneglycol  on silanized, acid-washed
Chromosorb W2 or an equivalent support. Table C.1
gives retention index data for"SE 30 and Cy,gM?. Op-
erate the column at a temperature similar to the
boiling point of the substanee“anmalysed, or in the
temperature-programmed mode!

The correspondence of retention time on a single
column should not be regarded as proof of identity.

NOTES

30 Use of a capillary column might be advantageous in
certain circumstances. Carbon-based chromatographic
packings may give rise to chromatographic artefacts due
to dehydrochlorination of some chlorinated hydrocarbon
solvents.

31 Lower-boiling solvents may not be resolved from the
carbon disulphide peak. The use of a polar stationary
phase is recommended in these circumstances. Durapak
OPN2 js recommended for 1,1-dichloroethene.

Table C.1 — Retention data for chlorinated hydrocarbon solvents and carbon disulfide on SE 30 and C,oM
relative to toluene

15 % SE 30 15 % Cy,oM
Substance analysed
70 °C 130 °C 75 °C 125 °C

Dichloromethane 0,26 0,52

Chloroform 0,40 0,83

Carbon tetrachloride 0,54 0,43

1,1-Dichloroethane 0,35 0,42

1,2-Dichloroethane 0,46 1,13

1,1-Dichloroethene 0,29 0,23

1,2-Dichloroethene 0,34 to 0,40 0,37 to 0,71
1,1,1-Trichloroethane 0,48 0,44
1,1,2-Trichloroethane 0,94 1,88

Trichloroethene 0,65 0,73
1,1,2,2-Tetrachloroethane 1,49 5,38
Tetrachloroethene 1,35 0,89
1,2-Dichloropropane 0,64 0,87

Chlorobenzene 1,62 1,80
o-Dichlorobenzene 2,58 5,54
Carbon disulfide 0,31 0,24

Toluene 1,00 1,00 1,00 1,00

2) Chromosorb W is the trade-name of a product supplied by Johns-Manville. CyoM is the trade-name of a product supplied
by Union Carbide Corp. Durapak is the trade-name of a product supplied by Millipore Corp.

This information is given for the convenience of users of this International Standard and does not constitute an endorse-
ment by 1SO of the products named. Equivalent products may be used if they can be shown to lead to the same results.

1"
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Annex D

(informative)
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