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BUREAU OF INDIAN STANDARDS
AGENDA
AGENDA OF THE SECOND MEETING OF THE WASTE MANAGEMENT SECTIONAL COMMITTEE, EED 8

	Name of the Committee
	No. of Meeting
	Date
	Time
	Venue

	Waste Management Sectional Committee, EED 8
	Second
 

	28 November 2024
(Thursday)
	  1100 h
	Green Room (Samvaad), Manak Bhawan, Bureau of Indian Standards,  
9, Bahadur Shah Zafar Marg,
New Delhi



Chairperson: Dr Anuradha Shukla, In personal capacity (Former Chief Scientist CSIR-CRRI), New Delhi 

Member Secretary: Shri Matcha Arun Kumar, Scientist-B/Assistant Director, BIS

Item 1   WELCOME AND OPENING REMARKS

1.1	Welcome 
1.2	Opening Remarks by the Chairperson
1.3	Constitution of Resolution Drafting Committee

Item 2  CONFIRMATION OF THE MINUTES OF THE PREVIOUS MEETING

The minutes of the 1st meeting of Waste Management Sectional Committee, EED 8 held online on 24 September 2024 were circulated through email dated 11.10.2024.  No comments were received on the minutes.

The Committee may confirm the minutes of the meeting.

Item 3  SCOPE, PROGRAM OF WORK AND COMPOSITION 

3.1 Scope

3.1.1 The present scope of EED 8 is given below:
“To formulate Indian Standards on i) Specifications, Terminology, methods of sampling and characterization of solid waste (Excluding Nuclear Waste & Biomedical Waste but includes domestic biomedical waste), ii) Codes of Practices on handling and management of Solid wastes (Excluding Nuclear Waste & Biomedical Waste but includes domestic biomedical waste), iii) Guidelines and codes of practice for Solid waste disposal (Excluding Nuclear Waste & Biomedical Waste but includes domestic biomedical waste).
Liaison with:
1. ISO/TC 275 - Sludge recovery, recycling, treatment and disposal - Participating (P)
1. ISO/TC 297 - Waste collection and transportation management - Participating (P)

3.1.2 In the first meeting of Environment and Ecology Division Council (EEDC), held on 08.10.2024, the Council deliberated on the scope of different Sectional Committees under EEDC and allocated the responsibility to a working group (EEDC/WG 1) to propose modified scopes to the sectional committees in alignment with the scope of new division council (EEDC) after thorough discussion. Accordingly, the EEDC/WG 1 has proposed the following modified scope of Waste Management Sectional Committee, EED 8 as follows

“To formulate Indian Standards on 
i) Terminology, methods of sampling, method of test, characterization and categorization of waste (Excluding Nuclear Waste), 
ii) Handling and management of  wastes (Excluding Nuclear Waste) including waste audits and data collection, 
iii) Waste disposal (Excluding Nuclear Waste)
iv) Services related to waste management 
v) Waste to energy

Liaison with:
1. ISO/TC 275 - Sludge recovery, recycling, treatment and disposal - Participating (P)
1. ISO/TC 297 - Waste collection and transportation management - Participating (P)

The committee may deliberate and discuss.

3.2 Program of Work
The program of work of the Waste Management Sectional Committee, EED 8 is placed at Annex A.


The Committee may kindly review and decide

3.3 Composition  

3.3.1 The present composition of the Committee with the attendance of last three meetings (of EED 8), is placed at Annex B. 




3.3.2  Co-option requests received
3.3.2.1 DRDO – Centre for Fire, Explosive and Environment Safety (CFEES)

In the 19th meeting of Solid Waste Management Sectional Committee, CHD 33 (now Waste Management Sectional Committee, EED 8) held on 28.06.2024, the committee deliberated on the co-option request received from DRDO – CFEES vide their letter no. CFEES/TCP/BIS dated 19.06.2024 and suggested the secretariat to write to DRDO – CFEES seeking clarification on what are the areas related to solid waste management that CFEES is working and how they would be contributing in the Solid Waste Management Sectional Committee, CHD 33.  
Accordingly an email was sent to DRDO – CFEES to provide their inputs on the areas related to solid waste management where CFEES can contribute. In response through email dated 19.11.2024, Dr S. Mary Celin informed that “One of the core domain areas of CFEES is development of eco-friendly/Advanced  technologies for hazardous waste management (E.g. Explosives and other high energy material waste) from Defence perspective and  Solid waste management is outside the scope of our current research”. 

The Committee may deliberate and decide.

3.3.2.2  Maruti Suzuki India Ltd. 
A Co-option request has been received from Maruti Suzuki India Ltd., through email dated  08.11.2024 suggesting Shri Gururaj Ravi, Vice President- Global Regulatory Affairs & Policy and Shri Raj Kumar Dwivedi, Dy. General Manager – Environment Regulations as nominated members.

Brief profile of both the members is attached at Annex C.




The Committee may deliberate and decide.

3.3.2.3 The Co-option requests have been received from Dr Rohidas Gangaram Bhoi and Dr Suresh Sundaramurthy, Maulana Azad National Institute of Technology, Bhopal through BIS portal for membership in EED 8 in individual capacity. Their detailed CV’s are attached at Annex D & Annex E.




The Committee may deliberate and decide.

3.4 The present composition, terms of reference and timeframe of the panel and working groups under EED 8 are placed at Annex F. 




The Committee may kindly review and decide.

Item 4 	DRAFT STANDARDS/AMENDMENTS FOR FINALIZATION

4.1 IS 18520 : 2024 Solid Waste Management Segregation Collection and Utilization at Commercial Facilities Shops Markets Malls etc. – Guidelines

4.1.1 In the  18th meeting of Solid Waste Management Sectional Committee, CHD 33 (now Waste Management Sectional Committee EED 8), held on 08.02.2024, the committee deliberated on the comments received from Manak Manthan conducted by Ahmedabad Branch Office (AHBO). Based on the discussion on the comments, the committee decided to issue an amendment to IS 18520. The decisions on comments received is placed below:




4.1.2 In the 19th meeting of Solid Waste Management Sectional Committee, CHD 33 (now Waste Management Sectional Committee EED 8) held on 28.06.2024, the Chairperson requested all the members for providing inputs on definitions of ‘non-industrial biomedical waste’ and ‘commercial facility’. Inputs received on definition of commercial waste is provided below:

	Inputs
	Member

	Commercial Facility means any facility that is used for retail stores, restaurants, office buildings, laundries, and other private business and service establishments or similar enterprises
	Shri T Raghavendra Rao, Director, Enecovery Waste Solutions Pvt Ltd.

	Commercial Facility means any facility that is used for commercial purposes like retail stores, shopping centres, hotels, restaurants, bars, eateries, trading or banking or insurance establishment, an establishment or administrative service in which persons employed are mainly engaged in office work, including offices and eating facilities of schools and colleges, laundries, a theatre or any other place of public amusement or entertainment and similar facilities
	Shri T K Bandopadhyay, Indian Centre for Plastics in Environment, Mumbai



The committee may deliberate and decide.

4.1.3 No inputs received on the definition of ‘non-industrial biomedical waste’ from the committee members. 

The committee may deliberate and decide.

4.2 	Doc EED/8/22371 Thermal Processing of Horticulture and Wet Waste – Guidelines

In the 19th meeting of Solid Waste Management Sectional Committee, CHD 33 (now Waste Management Sectional Committee EED 8) held on 28.06.2024, the committee deliberated on the comments received during the wide circulation phase. The committee agreed to the observations provided by Shri T Raghavendra Rao and decided to modify the draft as per the discussion held. Also the committee deliberated that stainless steel specifications mentioned in the draft should be conforming to their respective Indian Standard. Shri T Raghavendra Rao agreed to provide the draft after incorporation of the respective Indian Standard in the document wherever necessary. Further the title of the document shall be modified as “Thermal Processing of Horticulture and Wet Waste – Guidelines” and as this is a guideline standard, the word “shall” will be replaced by “should” wherever applicable. 

Accordingly, the draft has been modified and circulated to all the members for providing their inputs, if any, vide email dated 04.09.2024. Comments received from Capt. Manju Minhas vide email 12.09.2024 have been incorporated into the draft (highlighted therein) in consultation with Shri T Raghavendra Rao, Enecovery Waste Solutions Pvt Ltd and is attached at Annex G.




The committee may finalize the document for printing.

4.3 Doc no: EED 8/22416 Revision of IS 12662 (Part 2) : 2002 Vehicles for Collection of Municipal Solid Wastes Part 2 Guidelines for Maintenance

In the 19th  meeting of Solid Waste Management Sectional Committee, CHD 33 (now Waste Management Sectional Committee EED 8) held on 28.06.2024, the committee deliberated on the comments received on Doc no EED/08/22416 and finalized the document for printing. Currently the document is under print.

The committee may note.

4.4 Doc: CHD 33 (20251) Small Incinerators for Sanitary Napkins- Guidelines and General Requirements

This document EED/8/22416 does not hold valid at present as a substantial change is expected in this draft after receiving the output the R&D project. Hence document has been dropped with the approval of Chairperson EED 8. Fresh draft will be prepared after receiving the report of R&D project and deliberation by the committee on the same.

The committee may note.

Item 5 	DRAFTS UNDER PREPARATION

5.1		Review of IS 17862:2022 Storage, Collection, Dismantling and Recycling of E-Waste — Guidelines

5.1.1 IS 17862 : 2022 Storage, Collection, Dismantling and Recycling of E-Waste — Guidelines was published by BIS in March 2022. Ministry of Environment Forest and Climate Change has published E-Waste (Management) Rules, 2022 through gazette dated 02nd November 2022. Member Secretary has shared the above said documents to the committee members via email dated 04.07.2023. Shri Pradeep Khandelwal and Prof Sadhan K Ghosh have provided their comments which are given below:




5.1.2 In the 19th meeting of Solid Waste Management Sectional Committee, CHD 33 (now Waste Management Sectional Committee EED 8) held on 28.06.2024 the committee decided that the standard needs to undergo thorough revision in view of the revised E-waste Management Rules 2022 and requested the secretariat to circulate the document and decided to constitute a panel in this regard. The committee requested Shri T K Bandopadhyay to include/to forward the details of experts in the field of e-waste management. Also the Chairperson, suggested Dr Sanchita Jindal as the convenor of this panel who will decide on its composition in consultation with the member secretary. The Chairperson requested the member secretary to confirm her willingness for being the convenor to this panel. Dr Sanchita Jindal confirmed her convenorship for the panel vide email dated 12.11.2024.

5.1.3 Also Shri T K Bandopadhyay has suggested the following experts working in e-waste management sector who can be co-opted in this panel

i) Dr Payal Nandurkar, WE The Recycling Company, Bhiwandi, Maharashtra
ii) Shri P Parthasarathy

The committee may suggest experts who can be co-opted in the Panel.

5.2 	Management of Packaging Waste in Manufacturers Premises including Producer Responsibility after Disposal by the User – Guidelines
(EED 8/Panel 5)

In the l7th meeting of Solid Waste Management Sectional Committee, CHD 33 (now Waste Management Sectional Committee EED 8) held on 26.10.2023, the committee decided to create a Panel for formulation of standard on “Management of Packaging waste in manufacturers premises including producer responsibility after disposal by the user – Guidelines” with the composition as follows:

1. Dr T K Bandhopadhyay, Indian Centre for Plastics in Environment, Mumbai (Convenor)
2. Dr Sanchita Jindal, Former Scientist, MoEF&CC
3. Dr R K Joshi, Department of Science and Technology, New Delhi
4. Shri T Raghavendra Rao, Enecovery Waste Solutions Private Ltd, Mumbai
5. Shri Pradeep Khandelwal, Retd Chief Engineer, MCD
6. Dr Santosh Yadav, Confederation of Indian Industry
7. Dr Siksha Swaroop Kar, CSIR – Central Road Research Institute
8. Dr Suneel Pandey, The Energy and Resources Institute, New Delhi
9. Shri Ritesh Prasad Gurung, Central Pollution Control Board, New Delhi
10. Representation from Tetra Pak
11. Shri Pankaj Uppal, PET Packaging Association for Clean Environment, New Delhi
12. Representation from Indian Institute of Packaging
13. Representation from Amazon

The first meeting of Panel for formulation of standard on Management of Packaging waste in manufacturers premises including producer responsibility after disposal by the user – Guidelines CHD 33: P7 (now EED 8: P5) was held on 20.12.2023. The panel deliberated on the need of the document provided by Dr T K Bandhopadhyay and was of the view that the scope of the project needs to be defined clearly to avoid any ambiguity. The working draft is attached as Annex H.




In the 19th meeting of Solid Waste Management Sectional Committee, CHD 33 (now Waste Management Sectional Committee EED 8) held on 28.06.2024, the committee decided that this document will be confined to plastic packaging only.

Dr T K Bandopadhyay informed the committee that by the end of July, a panel meeting shall be convened to discuss the draft and requested the committee to provide 3 months of time for providing the Preliminary draft to the committee. Due to the creation of Environment and Ecology Division Council and subsequent shifting of this committee from Chemical Division Council to Environment and Ecology Division Council, second meeting of this panel couldn’t be conducted. 

The Committee may deliberate and decide.

5.3 	Refuse Derived Fuel
	(EED 8/Panel 4)

The committee during 10th meeting held on 16.08.2021 received a draft on the subject for formulation of a new Indian Standard. The committee formulated a panel CHD 33:P5 (now EED 8:P4) during the 10th meeting held on 16.08.2021 to review the draft prepared by Dr Mazumdar with composition as follows:

1. Dr N B Mazumdar, International Academy of Environmental Sanitation & Public Health, New Delhi (Convenor)
1. Dr Hitesh Sukhwal ,Cement Manufacturers Association
1. Prof Sadan K Ghosh (retd), Jadavpur University
1. Shri Pradeep Kumar Khandelwal, Retd. Chief Engineer, MCD
1. Shri  Prateek Sharma, National Council for Cement and Building Materials, Faridabad

First meeting of this panel was held on 14.11.2023  and followed by the second meeting on 19.06.2024. In the second meeting, the panel deliberated on the comments received from Cement Manufacturers Association (CMA) and NCCBM. The minutes of the second meeting is attached at Annex I.




The panel in the second meeting suggested to co-opt experts from the following organisations
1. Steel Authority of India Limited
1. Coal India Limited
1. National Thermal Power Corporation
1. Re Sustainability (RAMKY)
1. Municipal Corporation of Delhi

The committee may deliberate and decide.

5.4 Revision of IS 10447:1983 Guidelines for utilization and disposal of solid waste from integrated steel plants
(EED 8/Working Group 1)

In the 19th meeting of Solid Waste Management Sectional Committee, CHD 33 (now Waste Management Sectional Committee EED 8) held on 28.06.2024, the committee suggested to create a working group for revision of this standard with the composition as follows:
1. Dr. Siksha Swaroop Kar, (Convenor)
1. Shri D. Satish Kumar , JSW Steel Limited, Bellary
1. Dr. Yogesh Dhoble , National Institute of Science Communication and Information Resources, 
1. Shri Rajneesh Kumar Gupta , SAIL
1. Shri Ritesh Kumar , Tata Steel Limited, Jamshedpur
1. Shri Utsav Kashyap , Tata Steel Limited, Jamshedpur 
1. National Metallurgical Laboratory, Jamshedpur-Nomination awaited
1. Prof Sadhan K Ghosh (Retired), In personal capacity
The first meeting of this working group has been held on 12.11.2024 where it has been deliberated that a thorough revision of this standard is required. Minutes of the working group are in preparation.

The revision of this document was taken up with document number EED/8/20270 in BIS portal. This does not hold valid at present as a substantial change is expected in this draft after the first meeting of working group. Hence document has been dropped with the approval of Chairperson EED 8. Fresh draft will be prepared after receiving the inputs from the working group.

The Committee may note.

Item 6 NEW SUBJECTS

The Bureau of Indian Standards (BIS) conducted a 'Workshop on Standardization for Environment and Ecology' on 12 August 2024 at Yashobhoomi, Dwarka, New Delhi. The workshop desired to gain inputs on subject areas to be taken up for standardization, institutional mechanisms for effective synergy with various stakeholders, strategy for promoting and integrating research with the standardization work and implementation of standards in the concerned area. The technical session was designed to seek expert recommendations during the workshop based on the collaborative discussions among participants. Delegates were divided into eight specialized panels, each focusing on unique topics relevant to the objectives of the Environment and Ecology Division Council (EEDC) in which one of the topic was “Waste Management’. Recommendations on new subjects for standardisation from the panel is given below:
1. Guidelines for the management of domestic hazardous waste and sanitary waste;
1. Guidelines for treatment and disposal of sewage sludge; 
1. Guidelines for waste audits including data collection templates for bulk waste generators;
1. Waste management guidelines for Hilly areas and coastal zones;
1. Waste management for events including sports events, weddings etc.;
1. Standards for Waste processing units (similar to biogas units already done);
1. Guidelines for cottage industries specific for Indian scenario;
1. Compendium of different waste management technologies;
1. Standards for expired pharma waste from households; and
1. Guidelines for source reduction of e-waste, material life extension.

The committee may deliberate and decide.

Item 7 R&D PROJECTS UNDER THE COMMITTEE
7.1 During the 17th meeting of the Sectional Committee CHD 33 (now EED 8) held on 26.10.2024, the Committee decided to conduct an R&D project with title “Evaluating the efficacy of small incinerators for incineration of sanitary napkins” with Terms of Reference attached at Annex J. The review Committee of BIS also approved the project in its meeting held on 12 December 2023 followed by approval of DG, BIS. Subsequently the ToR was published at BIS portal to invite project proposals.  A Research Evaluation Committee was formulated wherein Dr N B Mazumdar, Sulabh International Social Service Organisation and Shri T Raghavendra Rao, Enecovery Waste Solutions Pvt. Ltd. were nominated as members from CHD 33 (now EED 8), along with BIS officials to examine the technical and financials bids of the proposals received by BIS on the R&D project. 


After the examination, the R&D project on ‘Study of evaluating the efficacy of small incinerators for incineration of sanitary napkins’ was allotted to IIT Madras with Dr. Indumathi Nambi as Project Leader under the conditions provided in ‘Guidelines for Research and Development Projects for Formulation and Review of Standards’.
The mode of payment for Research & development projects shall be as follows:
a) First instalment up to a maximum of 30 percent of the total approved project cost would be released after approval of the project.
b) Second instalment to the extent of 50 percent of the approved estimated cost would be released on the submission of progress report along with the report on utilization of the 75 percent of the fund and acceptance of the same by the Sectional Committee.
c)The balance amount shall be released after submission of the final project report along with utilization certificate for the fund released and its acceptance by the Sectional Committee.
(Note: Release of each instalment is subject to satisfactory progress, required stage - wise deliverables and submission of the Utilization Certificate (UC) as per Form GFR12-A of GFR 2017 along with the statement of expenditure (SoE) issued by the Competent Authority.)
Subsequently, the first instalment of Rs. 2,70,000 (excluding TDS) for the R&D project was sanctioned to IIT Madras on 27 June 2024, hence, the start date of the project is 27 June 2024 as per the ‘Guidelines for Research and Development Projects for Formulation and Review of Standards’.  
In line with the requirements mentioned in the ToR to review the project, Dr Indumathi Nambi, Project Leader of the R&D has submitted a literature review report to BIS on 13 September 2024 which was reviewed by the Waste Management Sectional Committee EED 8 in its first meeting held on 24.09.2024. 
The Committee made following suggestions to the team to look into while carry forward the work:
i) The report may elaborate more on the availability of standards which are targeted towards the incineration of sanitary napkins in other developed countries.
ii) As the report mentions that certain heavy metals are reported in the ash, it is advised to increase the number of test samples to arrive at a certain average of concentrations being reported.
iii) Results of every sample tested needs to be provided in a tabular form in the report rather than only specifying the average 
iv) Toxicity Characteristic Leaching Procedure (TCLP) testing for ash may be conducted to study the leaching properties of heavy metals from ash
v) Constraints and challenges faced during the study may be incorporated in the report.
The Committee examined the request received from Dr Indumathi Nambi, Project Leader, IIT Madras to provide extension of work under R&D project for two months to complete the study due to the challenges being faced. Dr Indumathi presented the progress of the report and the challenges being faced, specifically on the availability and operating conditions of incinerators for measurement of pollutants. Accordingly timeline for the completion of project has been extended for a period of two months. Final date of completion of project is 27.12.2024.
As per the Terms of Reference, Dr Indumathi Nambi, Project Leader  has submitted second progress report to BIS on 15.11.2024 which is attached as Annex K.
Dr. Indumathi Nambi have been invited in the meeting to present the progress of the R&D project to the Committee for its evaluation and approval for further release of the grant.




The Committee may kindly review, deliberate, and recommend.

Item 8  INTERNATIONAL ACTIVITIES 
8.1 BIS (India) is a ‘P’ (Participating) member in the ISO committees ISO/TC 275 ‘Sludge recovery, recycling, treatment and disposal’ and ISO/TC 297 ‘Waste Collection and Transportation Management’ and has been casting ISO ballots under them with the inputs received from the Committee Members.
BIS has voting rights on this sub-committee and is obligated to vote on all the ballots circulated under these committees. The ballots received from ISO are circulated to committee members along with a last date of comments. Members are required to review the ballots and provide approval/disapproval/abstention to BIS along with justification for timely voting on these ballots. 
8.2 The scope and program of work of ISO/TC 275 is placed as Annex L below: 


8.3 The scope and program of work of ISO/TC 275 is placed as Annex M below


The Committee may kindly note and consider. 
8.4 Meetings of ISO/TC 275 & ISO/TC 297 
8.4.1 Meetings of ISO/TC 275
There are no meetings of ISO/TC 275 and its working groups scheduled as of now.
The committee may note.
8.4.2 Meetings of ISO/TC 297
There are no meetings of ISO/TC 297 and its working groups scheduled as of now.
The committee may note.
8.4.3 Report of the 8th Plenary Meeting of ISO/TC 297
In the 19th meeting of Solid Waste Management Sectional Committee, CHD 33 (now Waste Management Sectional Committee EED 8) held on 28.06.2024, the committee approved the following delegation to participate in 8th Plenary meeting of ISO/TC 297 Waste collection and transportation management is held during 22nd to 24th October 2024 in Stockholm, Sweden (Hybrid mode)
a) Shri Pradeep Kumar Khandelwal, Retd. Chief Engineer, MCD.
b) Shri Matcha Arun Kumar, Member Secretary, EED 8
The above Indian delegation attended the following meetings during 22nd to 24th October 2024 through virtual mode.
	TC/SC/WG/JWG
	TITLE
	DATE OF MEETING

	ISO/TC 297/AHG 1
	Research and investigation regarding post-consumer thermoplastics collection and transportation
	22 October 2024

	ISO/TC 297/WG 2
	Waste collection and transport vehicles
	23 October 2024

	ISO/TC 297
	Waste Collection and Transportation Management
	24 October 2024


[bookmark: _Hlk75996696]The report of the Indian delegation, along with their recommendations, is enclosed as Annex N  below for consideration of the committee:


The Committee may kindly consider and decide.

Item 9		DATE AND PLACE OF NEXT MEETING

As per the quarterly meeting plan, dates of the next SC meeting may be considered.

The Committee may decide the next meeting date.

Item 10	ANY OTHER BUSINESS


Annex B_Composition after 01st meeting of EED 08.docx
Composition of Waste Management Sectional Committee, EED-08



Scope:



To formulate Indian Standards on

i) Specifications, Terminology, methods of sampling and characterization of solid waste (Excluding Nuclear Waste & Biomedical Waste but includes domestic biomedical waste), 

ii) Codes of Practices on reduction, recycling, reuse and treatment of Solid wastes (Excluding Nuclear Waste & Biomedical Waste but includes domestic biomedical waste), 

iii) Guidelines and codes of practice for Solid waste disposal (Excluding Nuclear Waste & Biomedical Waste but includes domestic biomedical waste)



		No. Of Meeting

17th 

18th     

		 Date

26.10.2023

08.02.2024

		Place

Virtual

Hybrid



		01st   

		     24.09.2024

		 Virtual



		

		

		 



		

		

		







Chairperson: Dr. Anuradha Shukla, In personal capacity.



		S.No

		Organization Represented

		Principal/ Alternate Member

		Participation in last three meetings



		

		

		

		18th 

		19th

		01st  

		Total



		1. 

		Alkali Manufacturers Association of India

		Shri K Srinivasan/

Dr. H S Das

		P

		P

		P

		3/3



		2. 

		Central Road Research Institute, New Delhi

		 Dr Siksha Swaroop Kar/

Dr Rina Singh

		P

		P

		A

		2/3



		3. 

		Cement Manufacturers Association, New Delhi

		Mr Hitesh Sukhwal

Shri K V Reddy

		P

		P

		P

		3/3



		4. 

		Central Pollution Control Board, New Delhi

		Ms Divya Sinha/

Sh. Ritesh Prasad Gurung

		A

		A

		A

		0/3



		5. 

		Central Public Health Environmental Engineering Organization, New Delhi

		Ms. K. Sravanthi Jeevan/

Mr. Ankit Jain

		-

		-

		A

		



		6. 

		Confederation of Indian Industry, New Delhi

		Dr. Santosh Kumar Yadav/

Ms. Anjali

		P

		P

		P

		3/3



		7. 

		Development Alternatives

		Dr. K Vijaya Lakshmi/

Dr. Palas Kumar Haldar

		P

		P

		P

		3/3



		8. 

		Department of Science and Technology, Ministry of Science, GOI

		Dr. R K Joshi

		P

		P

		P

		3/3



		9. 

		Enecovery Waste Solutions Private Limited, Mumbai

		Shri T Raghavendra Rao/

Ms. Kirtimayee Swain

		P

		P

		P

		3/3



		10. 

		Hindalco Industries

		Shri Soubhagya Kr Tripathy

		P

		A

		A

		1/3



		11. 

		International Academy of Environmental Sanitation & Public Health, New Delhi

		Dr N B Mazumdar

		A

		A

		P

		1/3



		12. 

		Indian Centre for Plastics in the Environment, Mumbai

		Shri TK Bandopadhyay/

Ms. Neha Maurya

		P

		P

		P

		3/3



		13. 

		Indian Institute of Technology (ISM), Dhanbad

		Dr. Ejaz Ahmad/ 

Dr. Madhumita Patel

		-

		-

		P

		1/1



		14. 

		Indian Institute of Technology Bombay, Mumbai

		Dr. Anurag Garg

		-

		-

		A

		1/1



		15. 

		Maharashtra State Polllution Control Borad, Mumbai

		Vishwajeet Thakur/ Manish Holkar

		A

		A

		A

		0/3



		16. 

		Ministry of Environment, Forest and Climate Change

		Shri Satyendra Kumar/

Shri  Amit Love

		P

		A

		P

		2/3



		17. 

		NTPC Limited, New Delhi

		Shri Pankaj Kumar Gupta/ 

Shri Ashwini Kumar Verma

		A

		P

		A

		1/3



		18. 

		National Council for Cement and Building Material, Faridabad

		Shri  Prateek Sharma

		P

		P

		P

		3/3



		19. 

		Steel Authority of India Limited, New Delhi

		Shri Rajneesh Kumar Gupta/

Shri  Inderpal Dhull

		P

		P

		P

		3/3



		20. 

		The Energy and Resources Institute, New Delhi

		Dr. Suneel Pandey/

Mr. Kaushik Chandrashekhar

		P

		A

		P

		2/3



		21. 

		The Fertilizer Association of India, New Delhi

		Shri Manish Goswami/

Shri G.M. Patel







		P

		P

		P

		3/3



		22. 

		In personal capacity

		Sanchita Jindal, Former Adviser (Scientist G), MoEF&CC

		P

		A

		P

		2/3



		23. 

		In personal capacity

		Shri Pradeep Kumar Khandelwal (Retd. Chief Engineer, EDMC)

		P

		   P

		  P

		3/3



		24. 

		In personal capacity

		Dr. Sadhan K Ghosh

		P

		P

		P

		3/3



		25. 

		In personal capacity

		Capt. Manju Minhas

		P

		A

		  A

		1/3





		26. 

		IIT Madras (Invitee)

		Dr. Indumathi Nambi (Project Leader)

Ms. Aishwarya PB

		

		

		  P

		1/1









		27. 

		VIT Chennai (Invitee)

		Dr. K Sivagami

		

		

		  P

		1/1









P* : Representation



P: Present, A: Absent, C: Co-opted, WD: Withdrawn
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Information Classification :Public

Brief Profile

Raj Kumar Dwivedi

Deputy General Manager & Head [Environment & Sustainability Regulations]
Global Regulatory Affairs & Policy, Homologation Business Vertical
Maruti Suzuki India Limited, Gurgaon, Haryana

With over 17 years of experience in the Automotive Industry, including more than 15 years at Maruti Suzuki, |
currently oversee Environment and Sustainability regulations. My role involves leading regulatory
developments related to Extended Producer Responsibility [EPR], End-of-Life Vehicles [ELV], Waste
Management Rules [including batteries, tyres, EEE, used oils etc.], Hazardous Materials, Refrigerants and
Quality Control Orders [QCOs]. | actively collaborate with key regulatory bodies such as MoEF&CC, MoRT&H,
MoHI, MoS, BIS, CPCB, NGT, ARAI, SIAM and ACMA.

| am an active member of various regulatory forums, including AISC panels and BIS TEDs Sectional
Committees. My extensive experience includes, participating in vehicle regulations formulation activities for
Automotive Indian Standards [AIS] & Indian Standards [IS] under Central Motor Vehicle Rules [CMVR]. Prior to
my current focus, | was extensively involved in Homologation Type Approval Certification at Vehicle &
Component level.

Before joining Maruti Suzuki. | worked with Scooters India Limited, Lucknow [PSU] as part of college
placement for approximately 02 Years where | started my career dealing in Homologation Certification
activities.

| hold a Mechanical Engineering degree from Kamala Nehru Institute of Technology [KNIT] Sultanpur, UP,
graduating in 2007. My professional journey is marked by strong networking skills and a commitment to
fostering positive relationships at both professional & personal levels.

Outside of work, | am a running enthusiast with a health-conscious approach to life. | enjoy playing badminton
and reading biographies of notable business personalities, which continually inspire my professional &
personal growth.

Raj Kumar Dwivedi,
Nov 08, 2024





Brief Profile

Gururaj Ravi
Vice President- Global Regulatory Affairs & Policy
Maruti Suzuki India Limited.

Currently working as Vice President- Global Regulatory Affairs & Policy within Maruti Suzuki
India Ltd. With 23+ years of work experience with 8 years with MSIL.

Graduate in Automobile engineering from Karnataka University, Dharwad — University Topper of
Karnataka University Dharwad — 2000 batch.

Postgraduate in Automobile Engineering (PGAE) from Vishwakarma Technical Institute, Pune
(Deemed University)

Executive Program in Public Policy & Management (EPPPM) @ IIM Calcutta

Member of SIAM CSR & EnC groups Contributed by leading sub committees on safety & emissions
on specific subjects for preparing representation to Govt. bodies.

Also, active member of AISC & BIS TED committees, IGR groups contributed as panel convenor led
standard making panels as convener within AISC, BIS committees, thru SIAM participates in CMVR
TSC, SCOE major CMVR & policy framing bodies.

Prior to Joining MSIL worked with in techno-leadership roles with Test agency and Private
sector in vehicle & component testing, homologation, regulation formulation, Policy
Development /Advocacy & technical liasoning etc. in below mentioned organisations.

* Automotive Research Association of India (ARAI),
*  Suzuki Motorcycle India Pvt. Ltd.;

e Tata Motors Ltd., Pune &

*  Volvo Trucks India, Bangalore

Area of strength are external networking & articulating discussions within technical forums to make
consensus position.

Hobbies are Movies, listening music & especially gemstone collection.
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Solid Waste

1. Name Dr. Rohidas Gangaram Bhoi,

2. Department Chemical Engineering

3. Institution Malaviya National Institute of Technology, Jaipur, India

4. Specialization Biofuels, Pyrolysis, Sewage Sludge Management,
Management,
Process Intensification

5. Correspondence Department of Chemical Engineering,

Address Malaviya National Institute of Technology, Jaipur, India

rohidas.chem@munit.ac.in, rohidasbhoi@gmail.com
(M)+919833232946, +919549650483

6. Date of Birth 06-Dec-1979

7. Gender Male

8. Academic Qualification (Undergraduate Onwards)

Degree | Year | Subject University/ Institution | % of marks
1 BE 2003 | Chemical Engineering Pune University 66.66
2 Ph. D. 2016 Chemical Engineering IIT Bombay --
PhD Thesis Title: Process Development Studies for Biodiesel Synthesis

9. Ph.D Dissertations Supervised

S. Title Role Student Details Status
No.
1 | Sustainable thermo-catalytic pyrolysis of Supervisor | Mr. Prathwiraj Meena | Ongoing
waste plastic to liquid fuel (2019RCH9157)
2 | Sustainable green techniques for enhanced Co- Ms. Surabhi Singh Ongoing
bio-oil extraction from waste biomass (algae | supervisor | (2019RCH9026)
and waste flowers)
10. Professional experience (Research/ Teaching).
S. Positions held Name of Employer From To
No.
1 Assistant Professor MNIT Jaipur Mar- Till date
2019
2 Sr. Technical IIT Bombay Jan-2019| Mar-2019
Superintendent
3 Technical Superintendent | IIT Bombay Dec- Dec-2018
2015
4 Jr. Technical IIT Bombay Sept- Nov-2015
Superintendent 2006
5 Technical Assistant IIT Bombay Oct-2004| Aug-2006
6 Production Officer Innovassynth Technologies(l) Ltd Sept- Oct-2004
Khopoli 2003




mailto:rohidas.chem@mnit.ac.in



11. Details of Sponsored Project / Consultancy

S.No Title Costin | Start | End | Role Agency
Lakh | Date | Date

1. | Study on safety practices followed in hexane industry | 5.15 2024 | 2024 | PI BIS

2. | To provide inputs for development of test method for | 6.69 2024 | 2024 | Co- | BIS
determination of wide-range FAME (C8 & above) as Pl
total FAME content in Aviation Turbine Fuels
containing synthesized hydrocarbons using High
Performance Liquid Chromatography (HPLC).

3. | Assessment of bio-methanation potential for the state | 8.05 2023 | 2026 | Co- | Jauipur,
of Rajasthan Pl Muni. Corpo.

4. | Third party assessment of legacy waste remediation 7.0 2023 | On- | Co- | Bhilwara
at Keer Khera Sanganer Dumpsite goin | PI Muni. Corpo.

g

5. | Research Study of Udaipur Smart City Infrastructure | 4.80 2023 | 2024 | Co- | Udaipur

Projects of under SAAR Compendium 2.0. Pl Smart City -
Udaipur.

6. | Generation of boiling point data of HsPOsat different | 1.18 2023 | 2023 | PI Industry
pressures

7. | VLE data generation for 2-methyl anisole and phenol | 0.82 2023 | 2023 | PI Industry
system

8. | Utilization of Plastic waste for sustainable 0.59 2023 | 2023 | Co- | Industry
construction PI

9. | Trial runs for pyrolysis of plastics 0.59 2021 | 2021 | PI Industry

10. | Feasibility of natural zeolites for separation of O 1.84 2021 | 2022 | PI MNIT
from air using the concept of pressure swing
adsorption

12. International Journal Publications

1. Katiyar, J,;

Bhoi, R.G.; Saharan,V.K. Improved degradation of oseltamivir phosphate, an

antiviral drug, through hydrodynamic cavitation based hybrid advanced oxidation processes: an
insight into geometrical parameter optimization, Chemical Engineering and Processing - Process
Intensification (Elsevier), 2024, 200, 109796, DOI: 10.1016/j.cep.2024.109796

Meena, P.; Singh, S.; Sharma, M.; Saharan, V.K.; George, S.; Bhoi, R. Enhanced oil yield by
catalytic pyrolysis of thermoplastics using cost-effective spent FCC and BaCO3 and its
valorization to gasoline and diesel grade fuel via fractionation, Korean Journal of Chemical
Engineering (Springer ), 2023, 40, 1-21, DOI: 10.1007/s11814-024-00041-4

Meena, P.; Singh, S.; Sharma, N.; Saharan, V.K.; George, S.; Bhoi, R. Performance, combustion
and emission characteristics of bio-oil produced by in-situ catalytic pyrolysis of polypropylene
using spent FCC, Environmental Science and Pollution Research (Springer), 2023. DOI:
10.1007/511356-023-30786-0.

Singh, S.; Meena, P.; Bhoi, R.; Saharan, V.K.; George, S. Optimization of bio-oil extraction from
Chlorella biomass via a green approach to obtain algal-based Di-ethyl phthalate, Environmental
Science and Pollution Research (Springer ), 2023 DOI: 10.1007/s11356-023-30866-1.

Asopa, R. P; Bhoi, R.; Saharan, V. K. Valorization of glycerol into value-added products:A
comprehensive review on biochemical route. Bioresource Technology Reports, 2022, 20,
101290, DOI: 10.1016/j.biteb.2022.101290.



https://mnit.ac.in/dept_chemical/10.1007/s11356-023-30866-1

https://mnit.ac.in/dept_chemical/10.1016/j.biteb.2022.101290



10.

11.

12.

13.

14.

15.

16.

Khan, A.; Bhoi, R.; Saharan, V. K.; George, S. Green calcium-based photocatalyst derived from
waste marble powder for environmental sustainability: A review on synthesis and application in
photocatalysis. Environmental Science and Pollution Research (Springer), 2022, 1, 1-27. DOI:
10.1007/s11356-022-20941-4.

Singh, S.; Meena, P.;Saharan, V. K.; Bhoi, R.; Geroge, S.Enhanced lipid recovery from chlorella
sp. Biomass by green approach-A combination of ultrasonication and homogenization pre-
treatment techniques (hybrid method) using agueous deep eutectic solvents. Materials Today:
Proceeding, 2022, 57, 179-186.

Geroge, S.; Bhoi, R.; Saharan, V. K.Green biomaterial Hydroxyapatite derived from Waste
marble powder for applications in Water Defluoridation: Comparative study on materials
synthesized by different processing routes. Materials Today: Proceeding, 2022, 57, 57-64.
DOI:10.1016/j.matpr.2022.01.331.

Khan, A.; Bhoi, R.; Saharan, V. K.; George, S. Synthesis of titanium doped hydroxyapatite using
waste marble powder for the degradation of Congo Red dye in wastewater. Materials Today:
Proceeding, 2022,57, 1645-1653. DOI:10.1016/j.matpr.2021.12.251.

Khursheed, B. A.; Saeikh, Z. H.; Bhoi, R.; Ahmad, E. Co-pyrolysis of biomass and plastic wastes:
A review on reactants synergy, catalyst impact, process parameter, hydrocarbon fuel potential,
COVID-19. Journal of Environmental Chemical Engineering, 2021,9, 106436. DOI:
10.1016/j.jece.2021.106436.

Unnarkat, A.; Namdeo, A.; Bhoi, R. Bimetallic catalyzed decomposition of hydrogen peroxide —
kinetics,effect of support and reaction medium. Materials Today: Proceeding, 2021,45, 5183-
5189. DOI: 10.1016/j.matpr.2021.01.702.

Bhoi, R.; Mahajani, S. Investigation of Spontaneous Emulsion and its Implications in
Biodiesel Synthesis.Reaction Chemistry & Engineering, 2018, 3, 171-181. DOI:
10.1039/c7re00205j.

Bhoi, R.; Singh, D.; Mahajani, S. Investigation of mass transfer limitations in simultaneous
esterification and transesterification reaction using heterogeneous catalyst. Reaction
Chemistry & Engineering, 2017, 2, 740-753. DOI: 10.1039/c6re00218h.

Singh, D.; Bhoi, R.; Ganesh, A.; Mahajani, S.Synthesis of Biodiesel from Vegetable Oil
Using Supported Metal Oxide Catalysts. Energy Fuels, 2014, 28, 2743-2753. DOI:
10.1021/ef500045x.

Bhoi, R.; Sen,N.; Singh,K.K.; Mahajani, S.M.;Shenoy,K.T.; Rao,H.; Ghosh, S.K.
Transesterification of Sunflower Oil in Microreactors. International Journal of Chemical
Reactor Engineering, 2014, 12(1), 1-16. DOI: 10.1515/ijcre-2013-0105.

Jayakumar J.S.; Mahajani, S. M.; Mandal, J.C.; Vijayan, P.K.; Bhoi, R. Experimental and
CFD estimation of heat transfer in helically coiled heat exchangers. Chemical Engineering
Research and Design, 2008, 86, 221-232. DOI: 10.1016/j.cherd.2007.10.021.

13. Publications in National and International Conferences

1.

Meena, P.; Singh, S.; Saharan, V. K.; George, S.; Bhoi, R. Efficient conversion of plastic
waste to fuel oil through catalytic pyrolysis process. 9" International Conference
Environment and Renewable Energy (ICERE2023) to be held at Hanoi, Vietnam during 24-
26 Feb2023. Paper Accepted.

Meena, P.; Bhoi, R. Pyrolysis of Plastic Waste for the Production of Fuel Oil. International
Conference on Recent Innovations in Cleaner Technologies (RICT2021) held at MNIT
Jaipur during 8-9 March, 2021.



https://scholar.google.com/citations?view_op=view_citation&hl=en&user=-4ISqxEAAAAJ&sortby=pubdate&citation_for_view=-4ISqxEAAAAJ:Se3iqnhoufwC

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=-4ISqxEAAAAJ&sortby=pubdate&citation_for_view=-4ISqxEAAAAJ:Se3iqnhoufwC

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=-4ISqxEAAAAJ&sortby=pubdate&citation_for_view=-4ISqxEAAAAJ:Se3iqnhoufwC

https://doi.org/10.1016/j.matpr.2022.01.331

https://doi.org/10.1016/j.matpr.2021.12.251

https://mnit.ac.in/dept_chemical/10.1039/c7re00205j

https://mnit.ac.in/dept_chemical/10.1039/c6re00218h

https://mnit.ac.in/dept_chemical/10.1021/ef500045x



Meena, P.; Singh, S.; Saharan, V.K.; George, S.; Bhoi, R. Comparative Study of TGA
Kinetic Data for LDPE and PET Plastics using Model- fitting and Model-free Methods.
International Symposium on Materials of the Millennium: Emerging Trends and Future
Prospects held at PDEU Gandhinagar during 19-21 November, 2021.

Bhoi, R.; Mahajani, S. Effect of Agitation Intensity and Emulsification on
Transesterification of Sunflower Oil to Produce Biodiesel. 23rd International Symposium
on Chemical Reaction Engineering (ISCRE) held at Bangkok (Thailand), during 7-10
September 2014.

Bhoi, R.; Singh,D.; Gupta, P. D.; Ganesh, A.; Mahajani, S. Synthesis of Biodiesel in
Continuous Packed Bed Reactor Using ZnO/ZSM-5 as a Heterogeneous Catalyst. 22nd
International Symposium on Chemical Reaction Engineering (ISCRE) held at Maastriach,
The Netherlands during 2-5 September 2012.

Bhoi, R.; Sen, N.; Singh, K. K.; Shenoy, K. T.; Rao, H.; Mahajani, S. Biodiesel Synthesis
By Methanolysis Of Sunflower Oil In Microchannel Reactor. International Workshop on
Continuous & Intensified Processes held at NCL Pune during 19-20 December 2011.

14. Book Chapters

1.

Verma, N.; Sonal, Bhoi, R. Innovative Graphene Thermoelectric Nanomaterials for Production
and Conversion of Green Energy. In M. R. Goyal, S. Kulkarni (Eds), Advances in Green and
Sustainable Nanomaterials: Applications in Energy, Biomedicine, Agriculture, and
Environmental Science. In production.

Bhoi, R.; Saharan, V. K.; George, S.; Sonal. Sustainability of catalytic process for biomass
conversion- Recent trends and prospects. In K. K. Pant; S. K. Gupta; E. Ahmad (Eds),
Catalysis for Clean Energy and Environmental Sustainability-Biomass Conversion, and
Green Chemistry, (Volume-I1, 237-272), 2021, Springer Nature.

Sonal; Saharan, V. K.; George, S.; Bhoi, R; Pant, K.K. Recent advancement on catalyst
development and kinetics for synthesis gas conversion into liquid fuel. In K. K. Pant; S. K.
Gupta; E. Ahmad (Eds), Catalysis for Clean Energy and Environmental Sustainability-
Petrochemicals, and Refining Processes, (Volume-I1,459-501), 2021, Springer Nature.
Katiyar, J.; Bargole, S.; George, S.; Bhoi, R.; Saharan, V. K. Advanced Technologies for
waste-water treatment: New Trends. In B. A. Bhanvase; S. H.Sonawane; V. B. Pawade; A.
B. Pandit (Eds), Handbook of Nano-materials for Wastewater Treatment: Fundamentals and
Scale up Issues (85-133), 2021, Elsevier.

Bargole, S.; Bhoi, R.; George, S.; Saharan, V. K. Valorization of waste cooking oil (WCO)
into biodiesel using acoustic and hydrodynamic cavitation. In A. Khan; M. Jawaid; A. Pizzi;
N. Azum; A. M. Asiri; I. M. Isa (Eds), Advanced Technology for the Conversion of Waste
into Fuels and Chemicals: Biological process (Volume-I, 231-272), 2021, Elsevier

15. M. Tech Dissertations Guided

S. No. Title Student Details Year Status
Biomass Pretreatment and its Valorization to Ms. Muskaan Lahariya | 2022 | Completed
Valuable Products (2020PCH5134)

Kinetic study of anaerobic biodegradation of Priyadarshni Porwal 2023 | Completed

organic pollutants (2021pch5072)






16. Invited Lectures Delivered /Professional Recognition

Sr.

No | Name of Award Awarding agency

Year

1. | Keynote speaker | 2" Hybrid Mode International Conference on Green Technologies for

Sustainable Development — 2.0 (2024)

2024

2. | Session Chair 2" Hybrid Mode International Conference on Green Technologies for

Sustainable Development — 2.0

2024

3. Session Chair International Conference on Water Desalination, Treatment
Management (INDACON2021)

2021

e

Resource Person | ATAL Academy Online FDP on Green Technology

2021

5. | Primary AICTE’s Toycathon 2021
Evaluator

2021

6. | Resource Person | National level FDP on Advances in Fluid Heat and Mass Transfer organised

by SVIT, Nashik

2021

7. Resource Person | ATAL FDP on Environment, Energy, Health and Safety: Trends and

Industrial Aspects (FDP 1D-893)

2021

8. | Resource Person | AICTE-ISTE sponsored FDP on Computer Aided Software for Process

Intensification

2021

17.

10.

11.

12.

Course/Workshop/ FDP/STP organized

Short Term Course on "Process Simulators for Chemical Engineering Applications™ at
Malaviya National Institute of Technology, Jaipur, India from 06-03-2024 to 10-04-2024.
Short Term Course on "Process Simulators for Chemical Engineering Applications™ at
Malaviya National Institute of Technology, Jaipur, India from 13-01-2022 to 17-01-2022.
Short Term Course on "Basic Principles of DFT Calculations & Molecular Dynamics
Simulations" at Malaviya National Institute of Technology, Jaipur, India from 23-11-2020
to 27-11-2020.

Short Term Course on "Analysis and Interpretation of Data resulted from Materials
Characterization" at Malaviya National Institute of Technology, Jaipur, India from 26-10-
2020 to 30-10-2020.

Short Term Course on "Process Simulators for Chemical Engineering Applications" at
Malaviya National Institute of Technology, Jaipur, India from 25-09-2020 to 29-09-2020.
Organized an online poster presentation for outgoing MTech students of MNIT Jaipur on
14-July-2020.

Short Term Course on "Fuel Cell: Fundamentals and Applications” at Malaviya National
Institute of Technology, Jaipur, India from 27-01-2020 to 31-01-2020.

Workshop on "CFD using OpenFOAM" at Malaviya National Institute of Technology,
Jaipur, India from 10-08-2019 to 14-08-2019.

Workshop on "Fundamental Design and Simulation of Distillation Column™ at Malaviya
National Institute of Technology, Jaipur, India from 07-05-2019 to 11-05-2019.

Organized 2 day industrial visit for UG students to RCF Mumbai and IIT Bombay during 7
— 8 May, 2019.

National Seminar on "Digital Solutions in the Process Industries” at IIT Bombay,
Mumbai,India from 16-03-2019 to 16-03-2019.

National Seminar on "Chemicals from Indigenous Coal: Opportunities and Challenges" at
IIT Bombay, Mumbai,India from 24-02-2018 to 24-02-2018.






18. List of Subjects Taught
1. Mass Transfer-1l (UG Level) in academic year 2019-20

2. Mechanical Design of Process Equipments (UG Level) in academic year 2019-20, 2020-21,
2021-22, 2022-23.
3. Process Engineering and Plant Design (UG Level) in academic year 2019-20, 2020-21
4. Advanced Process Control(UG Level) in academic year 2021-22
5. Chemical Process Calculations (UG Level) in academic year 2022-23
6. Chemical Engineering Thermodynamics-Il (UG Level) in academic year 2023-24
7. Introduction to Plastic Mayerial (UG Level) in academic year 2023-24
19. Membership of International/National societies
1. Life member of Indian Institute of Chemical Engineers (IIChE)
2. Life Member of Indian Desalination association (InDA)

20. Short Term/ Refresher Courses Attended

1. Attended a faculty development programme (FDP) on “Effective Teaching” organized by Dept.
of Management Studies & Electrical Engg, MNIT Jaipur (March 27-28, 2019).

2. Participated in Faculty Development Program on “Curriculum Implementation” conducted by
NITTTR Chandigarh during 14-18 Sept, 2019 at MNIT Jaipur.

3. Participated on the workshop on “Entrepreneurship, Innovation and Incubation” organized by 11T
Bombay (08-12 July, 2019).

21. Expertise in Software

Aspen Plus/ Hysis,
ImageJ,

HINT

MATLAB

Mo PE

22. Expertise in analytical techniques

HPLC

GC

Bomb calorimeter

BET surface area analyser
UV Spectrophotometer

ok wbde
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CURRICULUM VITAE

SURESH SUNDARAMURTHY, PhD
(SURESH S.)

October 2024

Gender: Male

Place of Birth: Puducherry (Pondicherry), India

Address: Associate Professor & Head, Department of Chemical Engineering,
Maulana Azad National Institute of Technology Bhopal-462 003, M.P., India
Phone: +91 9244184604, Office: +91 755-4051806

Email: sureshpecchem@gmail.com, ssuteshchemengg@gmail.com, sureshs@manit.ac.in

Profile website: https://manit.irins.org/profile /61748

EDUCATION AND WORK EXPERIENCE|

PhD (Chemical Engineering), Indian Institute of Technology Roorkee, 2010

M.E (Chemical Engineering), Annamalai University Tamil Nadu, 2006

B.Tech (Chemical Engineering), Pondicherry Engineering College, Pondicherry University, 2004
P.G. Diploma (Industrial Safety) Annamalai University, Tamil Nadu (Distance Course), 2005

Head of the Department, MA-NIT Bhopal (April 2024-Present)

Associate Professor, MA-NIT Bhopal (December 2023-Present)

Convenor & Faculty In-charge: Central Research Facility, MA-NIT Bhopal (2019-Present)
Head of the Department, MA-NIT Bhopal (January 2019-October 2019)

Departmental Coordinator, MA-NIT Bhopal (July 2013-January 20106)

Assistant Professor, MA-NIT Bhopal (August 2010-December 2023)

Postdoctoral Researcher, Centre for Discovery & Innovation, CUNY USA (2017-2018)
Visiting Faculty, Asian Institute of Technology Thailand (January-May 2016)

Visiting Fellow, International Centre for Mater. Sci., JNCASR Bangalore (Dec. 2011-Feb. 2012)
Research Fellow, Indian Institute of Technology Kanpur (February-July 2007)

Research Fellow, Pollution Control & Energy Technol., Pondicherry University (June 2006-Jan. 2007)

PATENTS, AWARDS, AND HONORS|

1. Indian Patent: Silica-Titanium Dioxide doped Photocatalyst, and a Reactor Vessel for Effluent
Treatment. Indian Patent No. 1599/MUM/2015 dated 18/04/2015 and Published on 21/10/2016 in
The Patent Office Journal Issue No. 44/2016 (Applicant: MA-NIT Bhopal, Inventor: S. Suresh)

2. Indian Patent: Pyrolysis system for thermal decomposition of biomass (Inventors: Ajoy Debbarma &
Suresh Sundaramurthy; Applicants: Rain Forest Research Institute, Jorhat (Assam) & Maulana Azad
National Institute of Technology Bhopal), Design No. 375152-001 dated 25.01.2023.

3. Indian Patent: Edible coating composition and the method of preparation thereof (Inventors:
Surinder Singh, Daijit Kaur, Suresh Sundaramurthy, Raj Kumar, Sushil Kumar Kansal; Applicants:
Panjab University, India; and Maulana Azad-National Institute of Technology Bhopal). Application
Number-202311010558, Filing Date-16/02/2023. Published; 26/2023 dated 30/06/2023

4. Indian Patent: Carbon Doped Silica-Nanostructured Cu/CuO catalyst for plasma conversion of CO»
to CO. (Applicants: MA-NIT Bhopal & ONGC Energy Centre Trust, New Delhi, Inventors: Suresh
Sundaramurthy, Sasikumar Chandrabalan, Jyoti Verma, Komal Singh, Ravi), Patent Application no.
20231101572, Filing Date-9/03/2023

5. Indian Patent: IoT device for measuring water pollutants Level. Sapana Madan, Suresh
Sundaramurthy, T. Kumuthavalli, Meenakshi K, Ashish Kumar Ratha, Anju, Manasi Vyankatesh
Ghamande, Jigneshkumar Amathalal Chauhan. Application No. 427239-001. Filing Date-16/08/2024

6. Indian Patent: A process to convert Necromass residual biomass to biochar using indigenously





10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

designed double barrel Pyrolysis device (Inventors: Ajoy Debbarma & S. Suresh)

Indian Patent: Novel plasma reactor for CO conversion. Under review (Applicant: MA-NIT Bhopal
& OECT (ONGC Energy Centre) New Delhi, Inventors: S. Suresh and C. Sasikumar), 2022.

Indian Patent: Wastewater treatment and Energy generation through MFC using Nanoelectrodes
Under review (Applicant: MA-NIT Bhopal, Inventors: S. Suresh and Samatha Singh), 2022. Under
process.

Technology synchronized & commercialization in progress: “Liquid biofertilizer via aminoacid
from cowdung and human hair” with Bhopal Municipal Corporation (Nagar Nigam).

Principal Advisor: WTL-Clean & Renewable Energy Pvt Ltd (USA)

Fellow Member: Society of Energy Engineers and Managers, India

Certified Renewable Energy Professional Preparatory Training: Association of Energy Engineers
(AEE), USA, 2017 (Preliminary)

SERB Indo-US Postdoctoral Research Fellowship: Science and Engineering Research Board
(SERB) and Indo-US Science and Technology Forum (IUSSTF), Department of Science and
Technology, Government of India, Fulbright House, New Delhi, July 2016.

Bharat Excellence Award: Friendship Forum, New Delhi, August 2016.

Best Poster award: in the 103 Indian Science Congress, University of Mysore, 3-7% January 2016.
4t JGCW-2015 award in the Knowledge Community & Academic Research category: Industrial Green
Chemistry World (IGCW 2015), organised by Green ChemisTree Foundation, Mumbai, India,
December 2015.

Short term Visiting Faculty: Ministry of Human Resource Development, Department of Higher
Education, Government of India, August 2015.

IEI Young Engineers Award: Institute of Engineers, Kolkata, India, August 2015.

Rashtriya Gaurav Award: India International Friendship Society, New Delhi, 2015.

Award of Member: National Innovation Club by Rashtrapati Bhavan-The President of India, New
Delhi, Matrch 2015.

Prof R C Singh Memorial Medal: 28" Indian Engineering Congress, Institution of Engineers India
(IEI), 2013.

Visiting Research Fellowship: Jawaharlal Nehru Centre for Advanced Scientific Research,
International Centre for Materials Science, Bangalore, Dec. 2011-Feb. 2012.

Young Scientist Award by Government of Uttarakhand, 2009

24. Junior and Senior Research Fellowship: Ministry of Human Resource Development (MHRD),

25.

26.

27.

Department of Education, Government of India, New Delhi, July 2007-July 2010.

Best Fielder in the cricket (sport club): Association of Chemical Engineering Students, Pondicherry
Engineering College, Puducherry, 2004.

Best Performer Award: Association of Chemical Engineering Students, Pondicherry Engineering
College, Puducherry, 2003-2004.

Winner-up Cricket Team Shield: Pondicherry Region Zonal Level-Schools Games and Athletics
Competitions (IV-Zone), conducted by Education Department, Government of Pondicherry,
Puducherry, 1997-98.

PROJECT FUNDING (RESEARCH<CONSULTANCY<OTHER)

1.

2.

R&D Project: Treatment of industrial wastewater using sequential batch reactor (SBR) - 45 Lacs,
MHRD (Grant-Aid-Scheme), 2010-2012.

R&D Project: Extraction of fibres from raw sisal plants-15.45 Lacs, Handloom and Handicraft Rural
Development Department, Government of Madhya Pradesh, 2011-2013.

R&D Project: Development of Novel separation Processes, MHRD-MANIT Bhopal-50 Lacs, 2011-
2012.

R&D Project: Treatment of industrial wastewater using photocatalysis process, MPCST, MP Govt.-
5.45 lacs, 2012-2015.

R&D Industrial Project: Treatment of brine sludge using combined adsorption-Electro-chemical
methods, TEQIP & Grasim Industry, Nagda, Madhya Pradesh, 14.45 lacs, 2012-2015.

R&D Project: Machining and analysis of various parameters of nanocomposites prepared from
industries wastes for various applications, MPCST, MP Govt, India-5 lacs, 2015-2017.





10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

R&D Project: New carbon-based nanocomposites (biochar) from waste biomass and carbon cloth:
Experimental and modelling studies to adsorption of H,S, HCHO from air, sensing of H.S and
ammonia gases, and photo-oxidation/CO; reduction. SERB/IUSSTF, DST, 40000USD, 2016-2018.
R&D Project: Selective Conversion of CO» to CO using an Inexpensive Nano-porous carbon doped
oxides through plasma/photocatalysis, ONGC Energy Centre, New Delhi-14.86 lacs (2016-2018).
R&D Industrial Consultancy Project: Adequacy and Performance Assessment of Existing Effluent
Treatment Plant, GAIL (India) Limited, Madhya Pradesh-11.80 Lacs (January 2019-June 2019).

R&D Project: Process optimization indigenously developed catalysts in plasma assisted photo-catalytic
reactor and regeneration of catalysts, ONGC Energy Centre, New Delhi-10.6375 Lacs (2019-2021).
R&D Project: Development of process and technology for value added products from segregated
biocrude (in collaboration with Central Institute of Agricultural Engineering Bhopal), Ministry of
Agriculture. (April 2019 to July-2022). 60 Lacs.

R&D Industrial Project: Water Quality monitoring and assessment of Central Effluent Treatment Plant
(CETP), Indore, Madhya Pradesh-22 Lacs (2021-July 2022).

R&D Industrial Project: Strategical survey and assessment of air pollution in the non-attainment cities
of Madhya Pradesh, India sponsored by M/s Center for Study of science, Technology and Policy,
Bangalore-560094, Karnataka. 23.5 Lacs. 2021-2022.

R&D Project: Development and optimization of bio-char enriched super compost from forest
necromass for enhanced soil carbon sequestration, MoES, India- 16.494 lacs collaboration with Rain
Forest Research Institute, Jorhat, Assam (2018-May 2023).

R&D Consultancy Project: Environmental Monitoring of quality of Surface water, Ground water, Soil,
Air & Noise around Mahakal Temple Ujjain at regular interval. Ujjain Smart City Limited. 29.4 Lacs.
2022-2023.

Consultancy work: Chemical analysis of biochar and dental materials. M/s Anant Utja Pvt Ltd, Bhopal.
0.1955 Lacs, 2019.

Consultancy work: Testing of iron bars, M/s Bansal Industries, Bhopal. 0.59 Lacs. 2023

Consultancy work: Chemical analysis of TMT Fe500, M/s NTPC Khatgon. 0.385 Lacs. 2023
Consultancy work: Vetting of hydraulic design and drawings of various components. M/s LCC Project
Ltd, Gujarat. 14.9624 Lacs. 2023

Consultancy work: Testing of wood waste to know ratio of carbon and oil. M/s GCM Carbon Pvt.
Ltd, Raisen, Madhya Pradesh. 0.3 Lacs. February, 2024

Consultancy Project: Source Apportionment of PMzs & PMyg of Jabalpur City for Identification of
Major Sources, Jabalpur Municipal Corporation under National Clean Air programme (NCAP) scheme,
MoEF &CC, Gol-93.88 Lacs. 2022-2024. Ongoing.

Consultancy Project: Source Apportionment of PMas & PMio of Ujjain City for Identification of Major
Sources, M.P. Pollution Control Board under National Clean Air programme (NCAP) scheme, MoEF
&CC, Gol-68.73 Lacs. 2023-2025. Ongoing.

R&D Project: Development of Carbon Nanofiber Materials From Cow-Dung/Bio-Sludges for Smart
Fabric Textile and Selective CO»/H; Energy Storage Applications (in collaboration with CSIR-AMPRI
Bhopal). NTTM, Government of India. 77 Lacs. 2023-2025. Ongoing.

R&D Project: Identification and treatment study of heavy metals and chlorinated by-products using
tish scale morphological changes with sedimentation analysis for Upper Lake of Bhopal. MPCST. 9.22
Lacs. 2023-2024. Ongoing.

R&D Project: Enhanced selective recovery of selenium and tellurium from copper anode slime using
secondary mineral waste. 32 Lacs. 2024-2027. Ministry of Mines, Government of India. Ongoing.
R&D Project: Enhance Air Quality through Source Apportionment of PMas & PMig of Dewas City
for Identification of Major Sources, Dewas Municipal Corporation under National Clean Air
programme (NCAP) scheme, MoEF &CC, Gol-Rs.81,87,725 Lacs. 2024-2026. Ongoing.

R&D Project: Enhance Air Quality through Source Apportionment of PMzs & PMy of Sagar City for
Identification of Major Sources, Sagar Municipal Corporation under National Clean Air programme
(NCAP) scheme, MoEF &CC, Gol-Rs.98.13,225 Iacs. 2024-2026. Ongoing.

R&D Project: Integrating Vastu and Sustainability in Indian Temple Architecture: A Synergy between
Ancient Wisdom and Contemporary Modernism. Indian Council of Social Science Research, Govt. of
India. Grant No. ICSSR-VB2024-1049. Rs.20,67,600. 2024-2025. Ongoing.





29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Consultancy Project: Municipal Solid Waste Quantification, Composition and Characterization study
at Ujjain. Ujjain Smart City Limited (USCL) under CITIIS 2.0 scheme. Rs. 18,43,750/-. September,2024
Ongoing.

Consultancy Project: Vetting of sewerage DPR for ward No. 1 to 60 of Gwalior City. Rs.. 17, 70,000/ -
. October, 2024. Ongoing.

R&D Project: Pilot plant for hydrogen generation from biomass char through steam gasification and
its storage by nanocarbon integrated metal hydride composite (in collaboration with Central Institute
of Agricultural Engineering Bhopal). Rs. 2.59 Crore. DST. Submitted. 2024

R&D Project: Synthesis of bio-derived high porous carbon-MOF composite for advanced hydrogen
storage applications (in collaboration with Central Institute of Agricultural Engineering Bhopal).
MNRE, Government of India. 1.0453 Crores. April, 2024. Submitted.

R&D Project: Advanced Numerical Modelling and Additive Manufacturing of Acoustic Metamaterials
for Aeronautical Noise Reduction. Aeronautics Research & Development Board, DRDO. Submitted,
2024. Total budget: 95.97 Lakhs

R&D Project: Technical Textiles and Management Centre of Excellence, National Technical Textile
Mission (NTTM), Ministry of Textile, Govt. of India. Total budget: 342.788 Lakhs. Submitted, 2024.
R&D Project: Development of lightweight greenhouse gas sensors for Atmospheric Science studies.
ISRO. Rs. 19,75 Lacs. Submitted. August 2024

R&D Project: Pollution to Solution Integrated Carbon Capture and Utilization in the Cement Industry.
Rs. 47,00,000. DST. Submitted.

R&D Projectt Development of high energy Graphene/Borophene based Self-Powered
Piezoelectric/Triboelectric Nanogenerator Integrated Energy Storage Devices (in collaboration with
CSIR-AMPRI Bhopal). DST, Government of India. Rs.98,25,336/-. July 2024. Submitted.

R&D Project: Development of process and technological package for effective use of Agro-residues
and Municipal Solid waste and with Coal in Thermal Power Plants. Rs.53,67,648 /- Submitted to Central
Power Research Institute. August 2024.

R&D Project: Development of a novel solar dryer based on Nano-enhanced Phase Change Material as
thermal storage for agricultural-based food applications. Submitted to DST. Rs. 48,35,480/- October
2024.

R&D Project: Design of Emergent van der Waals Heterostructure for High performance and Flexible
Optoelectronic Devices. Submitted to DST. Rs. 1,37,67,962/-October 2024.

R&D Project: Cost-effective process for energy production and energy saving materials from MSW
waste plastic and pine litter. Submitted to NMHS, MoEF&CC. Rs. 137.54 Lacs. October, 2024

EACHING AND RESEARCH GUIDANCE

Chemical Reaction Engineering, Process Dynamic and Control, Bio-energy Engineering, Biochemical
Engineering, Bioprocess Engineering, Green Technology, Environment Pollution Control, Process
Safety and Disaster Management, Advance Separation Processes.

Supervisor and co-supervisor for about 250 (B.Tech students + project students); 66 M.Tech scholars
and_08 PhD scholars

List of Ph.D. Thesis topics:

1. Rajesh Babu Katiyar, Optimization of Engineering & Process Parameter for Vermi-composting.
Co-Supervisor: Dr. A.K. Sharma

2. Kamlu Ram Gota, Study of Photocatalytic degradation of Phenolic Wastewater

3. Saraswati Rana, Treatment of Phenolic and Textile wastewater by using Biological and
Physicochemical Methods

4. Rajani Bharati, Synthesis of Nano-catalysts for Treatment of Petroleum Refinery Wastewater

5. Anuj Kumar Verma, Synthesis, characterization and application of fly ash based filler and pigment
for paper industry. Co-Supervisor: Dr. Dinesh Mohta

6. Anshika Rani, Experimental and Computational investigation of hybrid single slope solar stills. Co-
Supervisor: Dr. Anil Kumar

7. Samatha Singh, Development of low-cost microbial fuel cell for energy generation from wastewater





8. Satyam Mishra, Multicomponent adsorption of nitrate and associate ions from aqueous solution.
Co-Supervisor: Dr. MS Chauchan

(in progress)

Abhishek Mathur, Development of graphene based nanocomposite for environmental application

10. Rakesh Kumar Chand, Air Pollutions Modelling and their source appointment study in the Ujjain
City. Co-Supervisor: Dr. A.K. Sharma (in progress)
11. Manoj Kumar Gandwane, Pollution abatement through membrane technology. Co-Supervisor: Dr.
V.K. Bulasara (in progress)
12. Jyoti Verma, Policy Evaluation and Performance Assessment for Clean and Green Sustainable
energy Practices (in progress)

List of completed and Ongoing M.Tech. Thesis:

S.No. | Name of students Title of thesis Year of Name of Co-Supervisor
Award

1. Piyush Pratap Singh Optimization of 1-2 Propane, diol using Box 2014 Dr C. Sumana, IICT

Behnken Design Hyderabad
2. Satyendra Singh Kinetic study of estetification with ethylene 2014 Dr. K. Yamuna Rani, IICT

glycol & acetic acid in presence of Para toluene Hyderabad
sulphonic acid
3. Shashank Tiwari Simulation of postulated methanol pool fire in a 2015 -
nuclear fuel sub-assembly cleaning facility
4, Goldy Shah Removal of petroleum hydrocarbon from 2015 Prof. Amit Dubey
different oily sludge by various treatment
methods
5. | Mona Sakena Adsorption of phenol onto waste granular 2015 -
activated carbon from water purifier cartridge:
Batch and Column study
6. | Sanjay Singh Simulation of different type of distillations 2015 -
columns for production of Methy-Tert-Butyl-
Ether by using ASPEN Plus softwate
7. Anil Kumar Photodegradation of phenol, catechol and 2015 -
hydroquinone pollutants from aqueous solution

8. Sharad Sutyawanshi Removal of zinc onto synthesised zeolite from 2015 Prof. AK. Sharma

aqueous solution
9. Swati Rawat Fly ash: A suitable material for warm based 2015 Prof. A K. Sharma

technology

10. | Shivali Sahota Biological pre-treatrment of water hyacinth for 2015 Dr. Khushali Meneria

biogas production
11. | Mohit Jain Preparation of rubber-sisal fibre nano 2015 Dr. M.K. Pradhan

composites

12. | Khusboo Kumari Hybrid anaerobic digestor with MFC 2016 -
13. | Kuldeep Sahu Design of RBC for degradation of wastewater 2016 -
14. | Snigdha Mandal Design of controller for MFC and Pipeline 2016 -

corrosion system
15. | Deepak Rangare Synthesis of DMC additives by using carbon 2016 Prof. Amit Dubey

based nanocatalyst for fuel application

16. | Ashwin Kumar Design of controller for solar dryer 2016 -






17. | Krishna Kumar P Modelling of Pyrolysis 2016 Prof. Prashant Baredar
Process for Thermochemical Conversion of
Human Hair to Biofuel
18. | M.K. Faheema Inherent radiant heat exposure protection in a 2017 Dr. Bharat Modhera
tank farm
19. | Neha Maheshwari Preparation of ceramic membrane based on fly 2017 Dr. C. Sasikumar
ash for oil-water emulsion separation
20. | Kunjan Junghare Carbon sequestration followed by micro algae via 2017 Prof. Prashant Baredar
biodiesel production
21. | Nikhil Kumar Selective conversion of COz to CO using an 2017 Dr. C. Sasikumar
inexpensive nanoporous CeO2 doped with SiO»
through thermal/plasma photocatalysis
22. | Prashant Srivastava Treatment of Diary Wastewater through RBC 2018 Prof. AK. Sharma
23. | Mayank Raguwanshi | Process optimization of COz conversion through 2019 -
developed indigenously plasma assisted
photocatalysts
24. | Niteesh Singh Removal of fluoride from drinking water by 2019 Prof. Mukul Kulshrestha
using adsorption process
25. | Sanjeev Verma Production of biogas from water hyacinth and 2019 Prof. Prashant Baredar
parthenium hysterophorus
26. | Anoop Meleri Optimization and process parameters of CO2 2020 -
conversion using Plasma assisted photocatalyst
system
27. | Preety Kumari Biosynthesis catalysis for sonocatalytic 2020 -
technology
28. | Sujit Das Fractional distillate products and Value added 2020 -
chemicals from Biocrude
29. | Saurabh Jain Adsorption of Fluoride through water hyacinth 2020 Prof. Mukul Kulshrestha
adsorbents
30. | Sandeep Rheology properties of different liquid streams 2020 Dr. H.L. Tiwari
31. | Kapil Newar Microreactor with Microbubble mechanism 2021 Dr. Rajeev Parmar
32. | Anjali Prasad Adsorptive removal of Hexavalent Chromium by 2022 Dr. Sunder Lal Pal
Cupric oxide-impregnated Sugarcane Bagasse
33. | Archa S Vasanthan Column Adsorption study of Carbon dioxide 2022 Prof. MS. Chauhan
using carbon aerogel prepared from waste tissue
paper and polyvinyl alcohol
34. | Haroon Haridas Adsorbent development is a solution for waste 2022 Prof. MS. Chauhan
mattress disposal: characterisation and
performance evaluation for sulphate ion
adsorption
35. | Nihar Adsorptive removal of Eriochrome Black T dye 2022 Prof. MS. Chauhan
using Tin Oxide loaded walnut shell activated
carbon
36. | Utkash Baranwal Utilization of brewery spent grain into value 2022 Prof.A.K. Sharma
added products through ultrasonic assisted
extraction technique
37. | Sagar Tapdiya Modelling and Simulation of multiple slope solar 2022 Prof. Prashant Baredar
dryer
38. | Priya Singh Biochemical characterization of phytochemicals 2022 Dr. Khushali Meneria
from Eucalyptus and cinnamon plants
39. | Kajal Tiwari Conversion of agrowaste residue into sodium 2023 Dr. H.S Kaur

silicate: Green Route towards pollution
abatement






40.

Meenu Singh

Preparation of Nano Scale Activated
Corn Based Biosorbent For Efficient Removal
of Hydroxychloroquine

2023

Dr. H.S Kaur

41.

Dr. Aiman Haider

A Comparative evaluate the remineralizing effect
of dentiftrices on eroded primaty teeth
enamel by two pediatric liquid medicaments
through scanning electron microscope: An in-
vitro study

2021

Dr. Babita Niranjan

42.

Dr. Priyanka
Khadatkar

A Comparative evaluation of fluoride release and
rechargeability in conventional GIC (Type II),
pediatric GIC (Type IX), and Cention-N: An in-
vitro study

2022

Dr. Babita Niranjan

43.

Dr. Pragya Kumari

Comparative evaluation of microleakage of two
different types of restorative materials in primary
and permanent posterior teeth: An invitro-study

2022

Dr. Arpana Bansal

44

Dr. Jyoti Sarathe

Comparative evaluation of surface hardness and
surface roughness of heat polymerized
polymethyl methactylate acrylic resin immersed
in different disinfectant solution: An invitro-
study

2022

Dr. G.S. Chandu

45.

Mohini

Utilization Of Waste Diaper, Paddy Straw And
Saw Dust for Oyster Mushroom Cultivation: A
Solution Towatds Sustainable
Development

2023

Dr. H.S Kaur

46.

Harisahmad

Adsorption of sulphide ion onto activated waste
cloth from aqueous solution

2023

Dr. H.S Kaur

47.

Ayush Singh

Comparison of Different Models for
Estimation of Monthly Solar Radiation at
Bhopal, M.P. (India) Region

2023

Prof. Prashant Baredar

48.

Sheetal Mathur

Environmental impact assessment of carbon-
based anode for sodium ion battery

2023

Prof. Prashant Baredar

49.

Aditya Kumar

Development of Bentonite based flat ceramic
membrane for recovery of spent caustic from
industrial green liquor of pulp and paper industry

2023

Prof. MS. Chauhan

50.

Sumit Sahu

Rick husk ash bricks stabilized with cowdung
and fly ash: An eco-friendly alternative to burnt
clay bricks

2023

Prof. MS. Chauhan

51.

Prakamya Tiwari

Emission inventory and quantification of air
pollution load in Indore City

2023

Prof.A.K. Sharma

52.

Pranjal Parihar

Emission inventory and quantification of air
pollution load in Ujjain City

2023

Prof.A.K. Sharma

53.

Prasoon Lodhi

Emission inventory and calculation of pollution
load in Jabalpur City

2023

Prof.A.K. Sharma

54.

Rachana Devi

Evaluation and statistical analysis of indoor
environmental quality parameters in MANIT
campus, Bhopal (India)

2023

Prof.A.K. Sharma

55.

Saral Nigam

Spatial and temporal variation of NOx and SOx
concentration in ambient air of Madhya Pradesh,
India

2023

Prof.A.K. Sharma

56.

Nidhi Bhardwaj

Development of nano-PCM materials for
thermal application

2023

Prof. M.M. Malik

57.

Praful Choudhary

Optimizing oyster mushroom cultivation for
mitigating food and flora scraps

2024

Dr. H.S Kaur

58.

Kuldeep Yadav

Extraction of sodium silicate from agro waste
used as coagulant

2024

Dr. H.S Kaur

59.

Shikha Shipra

Utilization of peanut hulls, disposable face
masks, and wheat straw as substrate for Oyster
Mushroom cultivation: A comparative analysis

2024

Dr. H.S Kaur






60. | Prashant Sompura Synthesis and characterization of activated 2024 Prof. M.M. Malik

carbon from palash tree barks and activated
carbon/metal oxide composite for
supercapacitor electrode

61. | Om Prabhu Magnetite doped nanocellulose fiber and 2024 Prof. M.M. Malik
Buddeker pyrolytic carbon based triboelectric
nanogenerator
62. | Anchal Mishra Estimation of Emission inventory and windrose 2024 Prof.A.K. Sharma

diagram for Jabalpur city

63. | Mayank Upadhyay Study of Road dust generation in Ujjain City for 2024 Prof.A.K. Sharma

air pollution load analysis

[DETAILS OF PUBLICATIONS

In Brief:

Patent Book series | Book chapter | Journal | Presentation/Proceedings | Invited Talk
published | 07+10 27+04 120+08 | 77+02 54

02+04

A selection of recent journal publications, artistic productions, books, including book and report excerpts. See all publications in

SELECTED BOOKS/PROCEEDINGS

1.

10.

11.

Suresh S, Sundaramoorthy S, “Green Chemical Engineering: An introduction to Catalysis, Kinetics
and Chemical processes”, CRC Press, Taylor & Francis Group, (ISBN: 9781466558830), 1st
Edition, pp. 1-530, 2015.

Suresh S, Keshav A. “Textbook of Separation Processes ”, Studium Press (India) Pvt. Ltd ISBN:
978-93-80012-32-2), 1-459, 2012.

Suresh S., Anil Kumar, Ashish Shukla, Renu Singh, CM Krishna. Biofuels and Bioenergy, Springer
Proceedings in Energy, Springer International, (ISBN: 978-3-319-47255-3), 2017, pp 1-197.
Suresh S, Sudhakar K., “Global Scenario in Environment and Energy”, BS Publisher (India), Pot.
Lz, ISBN: 978-81-7800-286-6), 1-424, 2013.

Suresh S, Shrivastava M, Srivastava E., “Emerging trends in Agriculture, Horticulture and
Environment Engineering” Janparishad press and MANIT Bhopal (ISBN: 978-93-5196-081-
2), 1-302, 2014.

Suresh S, Tiwari, H.L., Jaiswal, R.K., “Hydraulics, Water Resources, Coastal and Environmental
Engineering”, Excellent Publishing House Pvt. Ltd (ISBN: 978-93-84935-04-7), 1-1432, Vol 1
and 11, 2014.

Suresh S, Shrivastava M, Srivastava S., “Environmental Friendly Agriculture & Horticulture in
planning of a smart city” Saksham Publisher Pvt. Ltd (ISBN: 978-93-5196-081-2), 1-202, 2015.
S Singh, Suresh Sundaramurthy, Alex O. Ibhadon, Faisal Khan, S K Kansal, SK Mehta, Energy
Materials: A Circular Economy Approach. CRC Press, Taylor & Francis Group ISBN:
9781003269779), 1-398, March 2024

Suresh S, Sundaramoorthy S, “Green Chemical Engineering: An introduction to Catalysis, Kinetics
and Chemical processes”, CRC Press, Taylor & Francis Group, 2~ Edition, pp. 1-530, 2023.
(under review).

Suresh Sundaramurthy, Sarika Verma, Avanish Kumar Srivastava, Advanced Materials and
Conversion Technologies for Personal Protective Equipment Used in the COVID-19 Pandemic,
SpringerNature, August 2024. Page no. 1-203. ISSN 2524-5384

Sachin Kumar, Suresh Sundaramurthy, Deepak Kumar, Anuj K. Chandel, Clean energy transition-
via-biomass resource utilization: A way to mitigate Climate Change. SpringerNature, September
2024. Page no. 1-327. ISSN 1865-3529.






12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Suresh Sundaramurthy, S.P. Singh, Anuj Kumar Verma, Mohamad Jawaid, Eldon R. Rane, Black
Liquor Waste Management in the Pulp and Paper Industry, SpringerNature (Accepted),
September 2024.

Suresh Sundaramurthy, Sakthivel Sundaresan, SK. Swain, Industrial Decarbonization and the
Energy Transition. Elsevier, Accepted, 2024.

Suresh Sundaramurthy, Sasan Zahmatkesh, Mu. Naushad, Nadeem A Khan, Afzal Husain Khan
Bio-composites and Nanomaterials: A Circular Economy Approach. Elsevier, Accepted.

Uttpal Anand, Meththika Vithanage, Suresh Sundaramurthy, Microplastic and Nanoplastic
Contaminants: Detection and Management Strategies in Soil and Air. Elsevier, Accepted 2027.
Suresh Sundaramurthy, Arumugam A, Deepak Kumar, SK. Swain, Lignin to Biohydrogen: A
Circular Economy and Sustainable Approach to Decarbonization, John Wiley Science, Accepted.
Suresh Sundaramurthy, Anuj Kumar Verma, Arisutha Suresh, Saaskshy Agrawal, Paper Industry
Waste Processing: A Circular Economy Approach, Taylor & Francis Group, Accepted.

Sasan Zahmatkesh, Dai-Viet N. Vo, Suresh Sundaramurthy, Mohammad Reza Sarmasti Emami,
Plate heat exchanger enhancement techniques: in support of the energy transition and a circular
economy. Elsevier, Accepted.

Suresh Sundaramurthy, Jyoti Verma, Moonis Ali Khan, Marta Otero, Byong-Hun Jeon, Synergistic
effects of biotechnological processes and carbon trading in hydrocarbon industries. Elsevier
(Accepted) 2024.

Bhoomika Yadav, Suresh Sundaramurthy, Smart and microbial attached materials for industrial
effluent treatment: An Enetgy recovery and circular economy approach. AAP-CRC, Taylor &
Francis Group (Accepted), 2024.

Anuj K Chandel, Suresh Sundaramurthy, Biorefineries in Circular Bioeconomy-Reactor
Configurations Analysis. Springer (Accepted), 2024

Suresh Sundaramurthy, Manoj Kumar Jindal, Clean Energy from Biological Wastewater
Treatment: A Circular Economy Approach. Apple Academic Press, CRC Press-Taylor & Francis
Group, (under review) 2024.

Suresh Sundaramurthy, Bhoomika Yadav, Kamal Krishna Kar, Sustainable supercapacitors and
battery electrode materials from waste-derived for energy and semiconductor sectors: A Circular
Economy Approach. Elsevier (under review)

Suresh Sundaramurthy, Bhoomika Yadav, Maulin P Shah, S. Arisutha, Development of sustainable
bio-electrochemical system from recyclable renewable wastes: A Circular Economy Approach.
Wiley (Under Review), 2024

Suresh Sundaramurthy, Jyoti Verma, Sasan Zahmatkesh, An engineered platform for sustainable
biofuels and intermediates from CO> and Biomass. Wiley (under review).

Suresh Sundaramurthy, Sarika Verma, Maulin P Shah, Sustainable Technical textile biocomposites
for sensors and energy storage: A Circular Economy Approach. Oxford Press (under review).
Suresh Sundaramurthy, Bhoomika Yadav, Smart materials, Synthesis and Applications: The prime
framework of Industry 5.0 Technologies, Cambridge Press (under review).

Sakthivel Sundaresan, Suresh Sundaramurthy, Anuj Kumar Chandel, Jaya Shankar Tumuluru,
Green Energy Frontiers: Electrolyser Technologies, CO2 Capture, and Fuel Innovations. ACS
(under review)

Saaskshy Agrawal, Suresh Sundaramurthy, Maulin P Shah, Trends and strategies in the effluent
treatment of pulp and paper industry: The supportive framework for industrial revolution 5.0
Technologies. Elsevier (under review)

Saaskshy Agrawal, Suresh Sundaramurthy, Quality improvement and Management in pulp and
paper industry. AAP-CRC, Taylor & Francis Group (under review).

Suresh Sundaramurthy, Moonis Ali Khan, Natural and Anthropogenic Solid Wastes — A Future
Horizon Towards Clean and Sustainable Energy. RSC (under review) 2024.

Suresh Sundaramurthy, Manoj Kumar Jindal, Greywater Management for Rural Areas: A Step
Toward Sustainability.

Suresh Sundaramurthy, YK. Saxena, VC Srivastava, Rajasti Yadavalli, Industrial Pollution
Abatement, Safety, Disaster Management and Recycling of Renewable Waste for the Circular
Economy. Reference book. Cambridge Press (under review).





SELECTED BOOK/PROCEEDING CHAPTERS

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

S Suresh, Srivastava V.C., Mishra I.M. “Oxygen Mass Transfer in Bioreactors” Elsevier,
Comprehensive Biotechnology, Vol. 2, 947-956 (ISBN: 978-0-08-088504-9), 2011.

S Suresh*, Arisutha S, “Membrane Contactor Technology-An introduction and case study of
tertilizer industry effluent, Chapter 20. In: Fertilizer Technology I: Synthesis, Studium Press (India) Pot.
Lizd, ISBN: 978-1-62699-044-9), 1-694, 2015.

Shuchi Mittal, Anviti Chaurasiya, Khushboo Kumari, S. Arisutha and S Suresh*, Bioconversion
of temple/floral wastes using anaerobic digester. Chapter 9. In: Hydrogen Energy and Advanced
Materials proceedings, BS Publications Press (India) Pot. 1td, ISBN: 978-93-5230-085-3), pp.78-84,
2015.

Abhinav Rai, Sachin Koshti, S. Arisutha and S Suresh*, Integrated Microbial fuel cell: An
Experimental Approach. Chapter 10. In: Hydrogen Energy and Advanced Materials proceedings, BS
Publications Press (India) Pot. Ltd, ISBN: 978-93-5230-085-3), pp.85-91, 2015.

Suresh S, “Mixing in Shake Flask Bioreactor” Iz book: Encyclopedia of Industrial Biotechnology: Bioprocess,
Bioseparation, and Cell Technology, John Wiley & Sons, Inc. (ISBN: 9780470054581), 1-16, 2016.
Rajani Bharati, S Suresh*, Synthesis of ZnO based nanocatalyst with palash flower powder for
degradation of phenol. I book: Recent Adpances in Chemical Engineering, Springer Singapore, (ISBN:
978-981-10-1632-5), pp.177-184, 2016.

Sachin Koshti, Abhinav Rai, Arisutha S, S.Suresh*. Optimization of Engineering and Process
Parameters for Electro-Chemical Treatment of Textile Wastewater. I book: Materials, Energy and
Environment Engineering, Springer (ISBN: 978-981-10-2674-4), pp. 299-307, 2017.

Rajani Bharti, Chandrakant Thakur, S. Suresh*, Nanomaterials and food processing wastewater,
chapter, In: In book: Water Purification, Edition: 1, Chapter: 14, Academic Press, Elsevier, ISBN:
978-0-128-04300-4) pp. 479-514, 2017.

Singh S, S.Suresh*, Review on Microbial Fuel Cell Energy Enhancement Using Nano Materials.
In: Biofuels and Bioenergy, Springer Proceedings in Energy, Springer International, (ISBN: 978-3-319-
47255-3), 2017.

Shivali Sahota, Jaspreet Singh, Pawan Kumar, S.Suresh*, Khushhali Pandey, Nano Devices for
Contaminant Detection, chapter, In: Nanotechnology Applications in Food: Flavor, Stability, Nutrition and
Safety, Academic Press, Elsevier, (ISBN: 978-0-128-11943-3), 16t chapter, pp 335-343, 2017.
S.Suresh*, V.C. Srivastava, S. Sakthivel, and Arisutha S, Kinetic modeling of ethanol production
for Substrate-Microbe system. Book In: Biorefining of Biomass to Biofuels-Opportunities and Perception, pp
361-372, vol.4, Springler-Verlag (Germany), ISBN: 978-3-319-67678-4), 2018.

S.Suresh*, S. Sakthivel, Selvaraju N, Biodiesel-Technical viability for India. In: Biorefining of Biomass
to Biofuels-Opportunities and Perception, pp.343-359, vol.4, Springler-Verlag (Germany), (ISBN: 978-
3-319-67678-4), 2018.

Suresh K, S.Suresh*, Application of Fly ash for Oil-in-Water Emulsion Separation, I Book:
Handbook of Nanomaterials and Nanocomposites for Energy and Environmental Applications, Springer-
Nature (Switzerland AG), pp 1-28, (ISBN: 978-3-030-11155-7), 2021.

Patra S., S.Suresh*, Application of different Porous Materials, Iz Book: Handbook of Nanomaterials
and Nanocomposites for Energy and Environmental Applications, Springer-Nature (Switzerland AG), pp
1-17, ASBN: 978-3-030-11155-7), 2021.

Indrajit Pal*, S. Suresh*, Integrated water management model for Costal Resilient City Planning
for Hydro-Meteorological Hazards—a case study of 2015 Chennai Flood (INDIA). I Book: APRU
Sustainable Cities and Landscapes Handbook, Taylor & Francis (Rontledge), U K, (ISBN: 9781003033530).
March 2022, pp1-17.

S. Suresh, Tabassum-Abbasi, Tasneem Abbasi, N. Ramesh and S. A. Abbasi, Evaluation of a pilot-
scale SHEFROL unit set up for rapid, inexpensive and clean-green treatment of greywater. In
Book: Advances in Behavioral Based Safety. Springer-INature, 2022 (ISBN: 978-981-16-8270-4), June
2022, pp.211-218.

Bhagat M, S Singh, S Suresh*, S. Arisutha- S Verma, S K Kansal, Utilization of value-added
products from Fly Ash - an Industrial Waste, Book Chapter, In: Advanced Materials from
Recycled Waste, Elsevier, 2022. ISBN 9780323856058

Rizwan A, Bhagat M, S Singh, S Suresh*, S. Arisutha: S Verma, S K Kansal, Agricultural waste:
An Exploration of the Innovative Possibilities in the Pursuit of Long-Term Sustainability. Book
Chapter, In: Advanced Materials from Recycled Waste, Elsevier, 2022. ISBN 9780323856058

10





19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Vijayalakshmi Gosu, Gayatri Rajpur, Uttam Singh, Meena Nemiwal, S. Suresh and Verraboina
Subbaramaiah, Photocatalytic Degradation of Organic Pollutants by Using Efficient
Nanomaterials. Book 7% Chapter, In: Applications of Advanced Nanomaterials in Water
Treatment, CRC Press, Taylor & Francis. 2022. ISBN 9781003252931

S Singh, S.Suresh*, Diksha, Mohd. Aseel Rizwan, Mamta Bhagat, Sarika Verma, S. Arisutha, S.K.
Kansal, Cellulosic Bioethanol production from liquid wastes using enzymatic valorisation. In Book:
Volume II-Enzymes in Valorization of waste, CRC Press, Taylor & Francis. 2022. ISBN
9781032035093.

Amish Mishra, Sai Babu Chanda, Ramesh Kumar Nayak, Akshaya Kumar Rout & S. Suresh.
Development and Characterization of Nano-SiOz-Enhanced Polymer Nanocomposites. In Book:
Recent Advances in Materials and Manufacturing Technology. Springer Proceedings of ICAMMT
(Lecture Notes in Mechanical Engineering) 2023. ISBN 978-981-99-2920-7

Satyam Mishra, MS Chauhan, Suresh Sundaramurthy, Vinay Raj, Ankur Vishwakarma, Umare
Shubhangi Niranjan, Waste to Wealth: A Philosophy of Zero Waste. In Book: From Waste to
Wealth. Springer nature singapore. 2024. ISBN: 9789819975518

Sriparna Paul, Kamna Chaturvedi, Suresh Sundaramurthy*, Medha Mili, Harsh Bajpai, Versha
Parmar, Ranjeet Bhopche, Mohd. Akram Khan, A K Srivastava, Sarika Verma. A review on
radiation shielding materials based on low-strength chemical wastes and nanomaterials. In book:
Advanced Radiation Shielding Materials. Elsevier, 15t Edition-January 19, 2024. pp.246-269. ISBN:
9780323953863/9780323953870

Dhangar, M., Chaturvedi, K, Paul, S.,..Khan, M.A, Suresh Sundaramurthy*, Verma S.
Advanced smart textiles for ultraviolet radiation-shielding applications—A review. In book:
Advanced Radiation Shielding Materials. Elsevier, 15t Edition-January 19, 2024. pp.323-336. ISBN:
9780323953863/9780323953870

Ramkishor Anant, Abhishek Tiwari, Suresh Sundaramurthy*, Vaibhav Vijay and Gaurav Singh,
Synthesis Approaches, Designs and Processing Methods of Two Dimensional Nanomaterials.
Wiley Scrivener. 47-82, 2024

Suresh Sundaramurthy*, Surinder Singh, Polymer Nanocomposite Films and Coatings for
Antimicrobial and Antifungal Applications. In book: Polymer Nanocomposite Films and Coatings:
Processes, Fundamental Properties and Applications. FElsevier, January 2024. ISBN:
9780443191404

Ramkishor Anant, Suresh Sundaramurthy*, Surinder Singh, Regulatory, Health, Safety and
Environmental Concerns of Polymer Nanocomposite Films and Coatings. In book: Polymer
Nanocomposite Films and Coatings: Processes, Fundamental Properties and Applications
Elsevier, January 2024. ISBN: 9780443191404

Nagendranatha Reddy, Divyamshu Surabhi, Matta Chenna Keshava Charan, Reena Pravallika
Balia, Hamsini Katla, Kavya Pasirika Pathipaka, Rajasri Yadavalli, Bishwambhar Mishra, Sanjeeb
Kumar Mandal, Suresh Sundaramurthy, Aerobic and anaerobic digestion of textile industry
wastewater. CRC Press Taylor & Francis Group. October 2024. ISBN: 9781032463582

S. Sakthivel, R. Prasanna Venkatesh, Suresh Sundaramurthy*, Chapter: Sustainable Approach on
COVID-19’s Plastic Waste and Mitigation Strategy. In: Advanced Materials and Conversion
Technologies for Personal Protective Equipment Used in the COVID-19 Pandemic,
SpringerNature, August 2024. ISSN 2524-5384

Gagan Kant Tripathi, Shikha Katre, Pradeep Khiriya, Priyavand Bundela, Purnima Swarup Khare,
Priyanka Dixit & Suresh Sundaramurthy. Highly Efficient Materials from Used PPEs: Perspective
and Zero Waste Strategies. In: Advanced Materials and Conversion Technologies for Personal
Protective Equipment Used in the COVID-19 Pandemic, SpringerNature, August 2024. ISSN
2524-5384

Sriparna Paul, Manish Dhangar, Kamna Chaturvedi, Harsh Bajpai, Naved Siraj, Ranjan Kumar
Mohapatra, Suresh Sundaramurthy, S. Arisutha, Bandana Jethy, Bibekananda Naik, Mohd. Akram
Khan, A. K. Srivastava & Sarika Verma. State-Of-The-Art Review on Efficacy of Various
Disinfection Techniques of the Abandoned PPE Waste. In: Advanced Materials and Conversion
Technologies for Personal Protective Equipment Used in the COVID-19 Pandemic,
SpringerNature, August 2024. ISSN 2524-5384

Gagan Kant Tripathi, Ambikesh Soni, Pratiksha Singh, Priyavand Bundela, Pradeep Khiriya,
Purnima Swarup Khare, Priyanka Dixit & Suresh Sundaramurthy Advanced Conversion

11





Technologies for PPEs and Their Recent Research Trends. In: Advanced Materials and
Conversion Technologies for Personal Protective Equipment Used in the COVID-19 Pandemic,
SpringerNature, August 2024. ISSN 2524-5384

33. Abhishek Mathur, Suresh Sundaramurthy*, Jhinuk De, Gautam Kumar, Soft Sensors: Design,
and Fabrication for Environmental Monitoring. In: Advanced Materials and Conversion
Technologies for Personal Protective Equipment Used in the COVID-19 Pandemic,
SpringerNature, August 2024. ISSN 2524-5384

34. Tie-zhen Ren, Meng-jie Cui & Suresh Sundaramurthy, Functional Carbon-Based Material as an
Efficient Water Splitting Catalysts. In: Advanced Materials and Conversion Technologies for
Personal Protective Equipment Used in the COVID-19 Pandemic, SpringerNature, August 2024.
ISSN 2524-5384

35. Gagan Kant Tripathi, Vedika Khare, Priyavand Bundela, Pradeep Khiriya, Purnima Swarup Khare,
Priyanka Dixit & Suresh Sundaramurthy Impact of PPEs Waste Generation During COVID-19
Pandemic on the Environmental Sustainability and Its Economic Aspects in India and Worldwide.
In: Advanced Materials and Conversion Technologies for Personal Protective Equipment Used in
the COVID-19 Pandemic, SpringerNature, August 2024. ISSN 2524-5384

36. Jyoti Verma, Yatish T. Shah, Suresh Sundaramurthy*, S. Arisutha. Chapter: Insights into Next-
generation Biofuel Strategies and Policy Considerations in India. In: Clean energy transition-via-
biomass resource utilization: A way to mitigate Climate Change. SpringerNature, September
2024. ISSN 1865-3529.

37. S. Suresh*, S. Arisutha, Kamna Chaturvedi, Sarika Verma, Waste feathers as a resource, its
availability and the recent technology in the production of new thermal insulation materials. In:
Development of Sustainable Thermal Insulators from Waste Materials: A Circular Economy
Approach. Springer, October, 2025. ISBN: 978-981-97-5446-5

38. Patel, A., Kushwaha, A.S., Soni, A., Baredar, P., Suresh, S. (2024). Comparative Analysis of
Sunshine Models for Estimation of Monthly Global Solar Radiation at Bhopal, India. In: Tatiparti,
S.S.V,, Seethamraju, S. (eds) Advances in Clean Energy and Sustainability, Volume 1. ICAER 2023.
Green Energy and Technology. Springer, Singapore. https://doi.org/10.1007/978-981-97-5415-
1_10

39. Aiman Haider, Priyanka Khadatkar, Suresh Sundaramurthy*, S. Arisutha, Machinable Mica
based composites for dental applications. Elsevier, 2022. Under progress.

40. Indrajit Pal and S Suresh*, Study on industrial preparedness and response (Risk governance) of
COVID-19 in Bhopal City, India. In Book: Risk Governance, Response and Resilience in COVID-
19 Pandemic. Elsevier, 2021. Under progress.

SELECTED PUBLICATIONS

1.

2.

S Suresh, VC Srivastava, IM Mishra, Critical analysis of engineering aspects of shaken flask bioreactors.
Crit. Reviews Biotechnol. 2009; 29(4): 255-278. IF=13.170 & Citation count=56. ISSN: 1549-7801

S Suresh, VC Srivastava, IM Mishra, Techniques for oxygen transfer measurement in bioreactors: a
review J. Chem. Technol. Biotechnol. 2009; 84: 1091— 1103. IF= 3.174 & Citation count= 114. ISSN: 1097-
4660

S Suresh, NS Khan, VC Srivastava, IM Mishra, Kinetic Modeling and Sensitivity Analysis of Kinetic
Parameters for L-Glutamic Acid Production Using Corynebacterium glutamicum Int. |. Chem. React.
Eng. 2009; 7 (A89): 1-14. IF=1.510 & Citation count=15. ISSN: 1542-6580

S Suresh, VC Srivastava, IM Mishra, Isotherm, Thermodynamics, Desorption, and Disposal Study for
the Adsorption of Catechol and Resorcinol onto Granular Activated Carbon. ACS J. Chem. Eng. Data.
2011, 56 (4), 811-818. IF= 2.694 & Citation count=70. ISSN: 1520-5134

S Suresh*, VC Srivastava, IM Mishra, Adsorptive removal of phenol from binary aqueous solution
with aniline and 4-nitrophenol by granular activated carbon Chem. Eng. J. 2011, 171 (3), 997-1003.
1F=13.273 & Citation count=50. ISSN: 1873-3212

S Suresh*, VC Srivastava, IM Mishra, Adsorption of Hydroquinone in Aqueous Solution by
Granulated Activated Catbon ASCE J. Environ. Eng. 137(12), 1145-1157, 2011. IF=1.657 & Citation
count=18. ISSN: 1943-7870

12





7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

S Suresh, VC Srivastava, IM Mishra, Study of Catechol and Resorcinol Adsorption Mechanism
through Granular Activated Carbon Characterization, pH and Kinetic Study. Sep. Sei. Technol. 46(11),
1750 - 1766, 2011. IF=2.475 & Citation count=32. ISSN: 1520-5754

S Suresh*, D Ramesh Raja, Treatment of Tannery Wastewater by Various Oxidation and Combined
Processes. Int. |. Environ. Res. 2011; 5(2), 349-360. IF=2.007 & Citation count=>50. ISSN: 2008-2304

S Suresh*, Biodegradation of Hydroquinone Using Sequential Batch Reactor: A Preliminary Study of
Industrial Effluent. Res. J. Chem. Environ.15 (2), 2011, 48-56. IF=0.247, Scopus & Citation count=09.
ISSN: 0972-0626

S Suresh*, VC Srivastava, IM Mishra, Adsorptive removal of aniline by granular activated carbon from
aqueous solutions with catechol and resorcinol. Environ. Technol. 33 (7), 773-781, 2012. IF=3.247 &
Citation count=30. ISSN: 1479-487X

AB Soni, A Keshav, V Verma, S Suresh, Removal of Glycolic Acid from aqueous solution using
Bagasse Flyash. Int. |. Environ. Res. 6(1):297-308, 2012. IF=2.007 & Citation count=16. ISSN: 2008-
2304

S Kamsonlian, S Suresh*, V Samanaiah, CB Majumder, S Chand, A Kumar, Bio-sorptive behaviour
of mango leaf powder and rice husk for arsenic (1) from aqueous solutions. Inz. |. Environ. Sci. Technol.
9:565-578, 2012. IF=2.860 & Citation count=37. ISSN: 1735-2630

S Kamsonlian, S Suresh*, CB Majumdar, S. Chand, Biosorption of As(III) from contaminated water
onto low cost palm bark biomass. Int. |. Current Eng. Technol. 2(1), 153-158, 2012. Citation count=05
S Kamsonlian, S Suresh*, CB Majumdar, S. Chand, Biosorption of Arsenic from Contaminated Water
onto Solid Psidium gnajava Leaf Surface: Equilibrium, Kinetics, Thermodynamics, and Desorption
Study. Bioremed. J. 16(2):97-112, 2012. IF=1.909 & Citation count=12. ISSN: 1547-6529

S Suresh*, G Vijayalakshmi, B Rajmohan, V Subbaramaiah, Adsorption of Benzene Vapor onto
Activated Biomass from Cashew Nut Shell: Batch and Column Study. Recent Innovations Chem.
Eng.(Recent Patents Chem. Eng.) 5(2), 116-133, 2012. Scopus. Citation count=10. ISSN: 2405-5212

A Sharma, S Suresh*, A Dubey, Properties and Characteristics of Sisal Fibre Reinforced Composite.
J. Adv. Mater. Res., Trans Tech Publishers. Scopus. 85: 322-326, 2012. Citation count=07. ISSN: 1662-
8985

S Suresh*, Adsorption of Benzoic Acid in Aqueous Solution by Bagasse Fly Ash. J. Inst. Eng. India Ser.
A., 2012, 93, 3, 151-161. Scopus. Citation count=13. ISSN: 2250-2157

S Suresh*, VC Srivastava, IM Mishra, Adsorption of catechol, resorcinol, hydroquinone and its
derivatives: A review. Int. J. Energy Environ. Engg. Scopus. 3, 32, 1-19, 2012. IF=2.09 & Citation
count=060. ISSN: 2251-6832

S Suresh*, VC Srivastava, IM Mishra, Removal of 4-nitrophenol from binary aqueous solution with
aniline by granular activated carbon using Taguchi’s design of experimental methodology. Theoretical
Foundations of Chem. Eng. 2013, 47, 3, 284-290. IF=0.698 & Citation count=13. ISSN: 1608-3431

S Suresh*, VC Srivastava, IM Mishra, Studies of Adsorption Kinetics and Regeneration Of Aniline,
Phenol, 4-Chlorophenol And 4-Nitrophenol By Activated Carbon. Chen Ind. Chem. Eng. Q. 2013, 19
(2) 195—212. IF=0.638 & Citation count=35. ISSN: 2217-7434

S Gupta, V Uday, AS Raghuwanshi, S Chowkshey, SN Das, S Suresh*, Simulation of Blow Molding
Using Ansys Polyflow, APCBEES Procedia 5, 468-473, 2013. Citation count=12

K Pramoda, S Suresh, HSS Ramakrishna Matte, A Govindaraj, Graphene composites containing
chemically bonded metal oxides. Bulletin of Materials Science. 2013, 36, 4, 585-590. IF=1.783 & Citation
count=03. ISSN: 0973-7669

S Arisutha, S Suresh*, K Sudhakar, A Mittal, DM Deshpande, An energy efficient
microcontroller based digital solar weighing machine. IEEE Xplore, 2013, 14-16, (ISSN:978-1-
4673-6027-2). Citation count=0.

S Suresh*, S Arisutha, S Sharma, Production of Renewable Natural Gas from Waste Biomass. J. Inst.
Eng. India Ser. E (2013) 94:55-59. Scopus. Citation count=04. ISSN: 2250-2491

S Suresh*, KR Teja, S Chand, Catalytic wet peroxide oxidation of azo dye (Acid Orange 7) using NaY
zeolite from coal fly ash. Int. J. Environ. Waste Manage. 2014, 14, 4, 338-357. Scopus. & Citation
count=04. ISSN: 1478-9868.

S Arisutha, S Suresh*, P Baredar, DM Deshpande, Evaluation of Methane from Sisal Leaf Residue
and Palash Leaf Litter. Journal of The Institution of Engineers (India): Series E. 95(2):105-110, 2014. Scopus.
Citation count=02. ISSN: 2250-2491

13





27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

HL Tiwari, A Goel, S Suresh, S Tiwari, Effect of Inverted T- Shape Splitter Blocks on the Performance
of Stilling Basin Models. Aguatic Procedia 4 (2015) 1561-1568. Scopus. Citation count=12

S Arisutha, S Suresh*, P Baredar, DM Deshpande, Effects of Thermo-Chemical Pre-Treatment on
Bamboo for Biogas Production. Indian Chemical Engineer. 1 (2016), 58 79-88. ESCI, Citation count=09.
ISSN: 0975-007X

P Baredar, S Suresh, A Kumar, P Krishnakumar, A Review on Enhancement of Biogas Yield by Pre-
treatment and addition of Additives. MATEC Web of Conferences 62:06002, 1-5, 62, January 2016.
Citation count=01. ISSN: 2261-236X

P Sahu, S Sahu, R Purohit, Vilas Warudkar, S Arisutha, S Suresh, Automation in Biogas Plant for
Enhancement of Efficiency and Safety. Materials Today: Proceedings (Elsevier) 4 (4), Part D, 5351-5356,
2017. IF=0.94 & Citation count=01. Scopus. ISSN: 2214-7853

S.Suresh*, VC Srivastava, IM Mishra, Adsorption of Aniline, Phenol, 4-chlorophenol and 4-
nitrophenol onto Granular Activated carbon: Isotherm, Thermodynamics and Relationship with
Solvatochromic Parameters. Biointerface Research in Applied Chemistry. Volume 7, Issue 6, 2017, 2263 —
2276. Scopus. ISSN: 2069-5837

R Bharati, S Suresh*, Biosynthesis of ZnO/SiO, nanocatalyst from palash leaves powder for
treatment of petrochemical effluent. Resource-Efficient Technologies (Elsevier) 3 (4), 2017, 528-541.
Citation count=03. Scopus. ISSN:

S Rana, S Suresh*, Comparison of different Coagulants for Reduction of COD from Textile industry
wastewatetr. Materials Today: Proceedings (Elsevier). 4(2), Part A, 567-574, 2017. Citation count=01.
ISSN: 2214-7853. Scopus.

R Wallace, S Suresh, EH Fini, T] Bandosz, Efficient Air Desulfurization Catalysts Derived from Pig
Manure Liquefaction Chat. Journal of Carbon Research, C 2017, 3(4), 37; doi:10.3390/¢3040037. Citation
count=01. ESCI. ISSN:

S Suresh, VC Srivastava, IM Mishra, Equilibrium Modeling of Ternary Adsorption of Phenols onto
modified activated carbon. Theoretical Foundations of Chem. Eng., 52(2), 271-285, 2018. IF=0.698 &
Citation count=01. ISSN:

S Rana, RS Rana, S Suresh, Studies of biosorption kinetics of phenol by orange peel and tea waste,
Digest Journal of Nanomaterials and Biostructures 12 (2), 579-588, 2017. Citation count=01. IF=0.963, ESCI,
scopus. ISSN: 1842-3582

K Kumari, S Suresh*, S Arisutha, K Sudhakar, Anaerobic Co-digestion of different wastes in a UASB
reactor. Waste Management (Elsevier), 77, 545-554, 2018. IF=7.145 & Citation count=16. ISSN: 1879-
2456

S Suresh, T] Bandosz, Removal of Formaldehyde on Carbon-Based Materials: A Review of the Recent
Approaches and Findings. Carbon, 137, 207-221, 2018. 1IF=9.594 & Citation count=125. ISSN: 0008-
6223

Verma AK, S Suresh*, D Mohta, Economical and Efficient Use of Fly Ash for Newsprint Paper
Quality Improvement. BioResources, 13(3), 5765-5777, 2018. IF=1.614 & Citation count=0. ISSN: 1930-
2126

Verma AK, S Suresh*, D Mohta, Evaluation of Calcium Silicate Filler made from fly ash in Newsprint
Industry. Journal of Engineering and Applied Science, 13 (12), 4525-4534, 2018. Citation count=0

Sengupta A, Gupta, A.K, Mishra IM, S Suresh, One Dimensional Modelling of Jet diffusion Flame.
Journal of Applied Research and Technology, (Elsevier), 16, 320-333, 2018. IF=0.756 & Citation count=0.
ISSN: 1665-6423

Rani A, S Suresh*, Kumar, A. Different Techniques for separation of brackish water. Asian Journal of
Chemistry. 31 (1), 9-17,2019. Scopus. ISSN: 0970-7077

Rani A, S Suresh*, Kumar, A. Review on thermal modeling of solar desalination systems. Research
Journal of Chemistry and Environment. 23 (4), 1-14, 2019. Scopus. ISSN: 0972-0626

S Suresh, K. Kante, E H. Fini and T.J. Bandosz, Combination of alkalinity and porosity enhances
formaldehyde adsorption on pig manure-derived composite adsorbents, Microporous & Mesoporous
Materials, 286, 155-162, 2019. IF=5.455 & Citation count=20. ISSN: 1387-1811

Dawagreh A-K.M.A., M. M. Hailat, Al Khasawneh H.E., S Suresh and Titinchi S.J.J. Study of the
Presence of Metal Elements in Sea Water in the State of Kuwait, Ecology, Environment and Conservation,
25 (2019) S70-S74. Scopus. ISSN: 0971-765X

14





40.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Rathore A., Raghuwanshi S., Pal SL, S Suresh, Athankar K.K. Explore the Competency of Natural
Diluents With Tri-n-Octylamine for the Extractive Separation of Malonic Acid, Chemical Data Collections,
22 (2019) 100253, 1-9. Scopus. ISSN: 2405-8300

Rani A, S Suresh*, Kumar, A. Experimental Investigation on Thermal Behavior of Hybrid Single slope
solar still. Journal of Thermal Engineering. 7, No. 3, pp. 677-689, March, 2021. 1F=1.1. ISSN: 2148-7847
Singh S, S. Suresh*, A Novel Technology for energy generation and comparison of power densities
for different electrodes using nanotechnology, Rasayan Journal of Chemistry, Vol. 13 No. 1, 672 — 675,
2020. Scopus. ISSN: 0976-0083

Singh S, S. Suresh*, Graphene as electrode material for the greater power generation in microbial fuel
cell. International Journal of Chemical & Petrochemical Technology, 9 (1), (2019) 1-6.

Singh S, S. Suresh*, Microbial fuel cell construction and comparative study using different electrodes
materials. Research Journal of Chemistry and Environment. 21(7) (2017), 1-7. Scopus.

Singh S, S. Suresh (2020), A comparative study on the usage of different nanoparticle-based electrode
materials in design, development and construction of low-cost microbial fuel cell for energy generation
from wastewater. Journal of Chemical Sciences, IF=1.573.

Kumar S, S Suresh*, Study of photodegradation and wetting behavior on synthesis oxides of tin
(stannous and stannic). Materialia, 14, 2020, 100869, 1-10. Scopus. ISSN:2589-1529

S Suresh*, S. Arisutha, S. Katti, ].Verma. Photocatalytic assisted microwave-based plasma pyrolyser:

A solution for COVID-19 related wastes?. Journal of the Indian Chemical Society. Vol. 97, No. 12a,
December 2020, pp. 1-10, IF=0.284. ISSN: 0019-4522

Sunny Kumar, Sapana Madan, Nilambar Bariha, S Suresh*, Swelling and shrinking behavior of
modified starch biopolymer with iron oxide. Starch. Wiley-VCH GmbH, Weinheim, 73, 3-4, 2021.
1F=2.74. ISSN: 1521-379X

S Suresh*, V.C. Srivastava, I.M. Mishra, Anubhav Pratap-Singh, Multicomponent Column
Optimization of ternary adsorption based removal of phenolic compounds using Modified Activated
Carbon. J. Eaviron. Chem. Eng. 9(1), February 2021, 104843. IF=5.909. ISSN: 2213-3437

Gupta P, S Suresh*, Jay Mant Jha, M Sillanpii, Sonochemical Degradation of Polycyclic Aromatic
Hydrocarbons: a review. Environmental Chemistry Letters. 19(3), 2663-2687, 2021. IF=9.027. ISSN:
1610-3653

Anand U., Bashir Adelodun Alberto Pivato, S Suresh, Omkar Indari, Shweta Jakhmola, Hem Chandra
Jha, Pawan Kumar Jha, Vijay Tripathi, Francesco Di Mariai, A review of the presence of SARS-CoV-2
RNA in wastewater and airborne particulates and its use for virus spreading surveillance.
Environmental Research. Volume 196, 2021, 110929. IF=6.498. ISSN: 1096-0953

Anand U, F Bianco, S.Suresh, V. Tripathi, A Nufiez-Delgado, M Race. SARS-CoV-2 and other viruses
in soil: an environmental outlook. Environmental Research. Volume 196, 2021, 111297. IF=6.498.
ISSN: 1096-0953

Richa Mishra, Uttpal Anand, Motilal Srivastava, Sarfraz Ahmad, S Suresh and Harsh Bodh Paliwal,
Investigation over water quality of rivers Ganga and Yamuna during Kumbh-2019 at Prayagraj, Uttar
Pradesh, India. Pollution Research, 41 (1) : 114-122 (2022). Scopus. ISSN: 0257-8050

Anand, U., Li, X,, Sunita, K., Lokhandwala, S., Gautam, P., S Suresh, Sarma, H., Vellingiri, B., Dey,
A., Bontempi, E., Jiang, G., SARS-CoV-2 and other pathogens in municipal wastewater, landfill,
leachate, and solid waste: a review about virus surveillance, infectivity, and inactivation. Environmental
Research. Volume 203, January 2022, 111839. IF=6.498. ISSN: 1096-0953

Anoop N., S Suresh*, Jay Mant Jha, C. Sasikumar, D. Parvatalu, Nimmi Singh and Sanjeev S. Katti,
Plasma catalysis: a feasible solution for carbon dioxide wvalorization?. Clean Technologies
Environmental Policy. 23, 2789-2811 (2021). IF=3.636. ISSN: 1618-954X

Verma S, Bajpai, Harsh; S Suresh*, Mili, Medha; Gupta, Ritesh; Shetty, Rohit; Kamble, Sanjay; Khan,
Mohd.; Hashmi, S.A.R.; Srivastava, Avanish. Development of Asbestos Free Advance Material For
Thermal Insulation Using Marble Waste And Rice Husk Ash. Biomass Conversion and Biorefinery.
13(3): 8985-8998, 2023. IF=4.987. ISSN: 2190-6823

Aiman Haider, Priyanka Khadatkar, S. Suresh*, S. Arisutha, Sarika Verma. Fluorides-Foundation for
healthy teeth: A Dental Perspectives. Journal of Sol-Gel Science and Technology. 100, 375-387, 2021.
1F=2.326. ISSN: 1573-4846

15





64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

S Suresh*, Modi R., A.K. Sharma, S. Arisutha and M Sillanpéd, Pre-COVID-19 pandemic: Effects on
air quality in the three Cities of India using Fuzzy MCDM Model. Journal of Environmental Health
Science and Engineering. 2022, 20(1): 41-51. IF=3.433. ISSN: 2052-336X

Madhusudan Baghel, C. M. Krishna, S. Suresh*, Development of Al-SiC composite material from rice
husk and its parametric assessment. Materials Research Express. 9, 016518, 2022. Scopus. ISSN: 2053-
1591.

Satyam Mishra, S Suresh*, M.S. Chauhan, V. Subbaramaiah, Vijaylakshmi Gosu, Review on Recent
Progress in Carbonaceous Materials for the Nitrate Adsorption. ASCE's Journal of Hazardous, Toxic,
and Radioactive Waste. July 2022, 206, 3, 1-8. ISSN: 2153-5515

S.S. Tiwari, Shivkumar Bale, Diptendu Das, Arpit Tripathi, Ankit Tripathi, Pawan Kumar Mishra,
Adam Ekielski, S Suresh*, Numerical simulations of a postulated methanol pool fire scenario in a
ventilated enclosure using a coupled FVM-FEM approach. Processes (MDPI), 2022, 10(5), 918.1-27.
IF=3.352, SCIE, Q2. ISSN: 2227-9717

Aiman Haider, Priyanka Khadatkar, Pragya Kumari, S. Suresh*, S. Arisutha, Double trouble: A review
on the ongoing mucomycosis crisis and the dental outlook. International Journal of Dental Science and
Innovative Research 4(6):151-158, 2021.

U.Anand, Anukool Vaishnav, Sushil K. Sharma, Jagajjit Sahu, Sarfaraz Ahmad, Kumari Sunita, S.
Suresh, Abhijit Dey, Elza Bontempi, Amit Kishore Singh, Jarostaw Proc'ko’w, Awadhesh Kumar
Shukla. Current advances and research prospects for agricultural and industrial uses of microbial strains
available in wotld collections. Science of the Total Environment 842 (2022) 156641. IF=10.753. ISSN:
1879-1026

Verma S, S Suresh*, Medha Mili, Priti Diwedi, Harsh Bajpai, Mohd. Akram Khan, S.A.R Hashmi, SKS
Rathore, A.K Srivastava. Future process options for brine sludge management from chloro-alkali
industry. International Journal of Environmental Science and Technology. 20, 9291-9310 (2023).
IF=3.519. ISSN: 1735-1472

S. Suresh*, Preety Kumari, , Sarika Verma, Jay Mant Jha, S. Arisutha, Piet Lens, Sonocatalytic removal
of naphthalene from aqueous solution using ZnO nanoparticles. AQUA-Water Infrastructure,
Ecosystems and Society, 71 (9): 1002-1015, 2022. IF=3.002. ISSN: 2709-8036.

Abhijit Dey, Satarupa Dey, Uttpal Anand, Vineet Kumar, Sunil Kumar, Mimosa Ghorai, Arabinda
Ghosh, Nishi Kant, S. Suresh, Sayan Bhattacharya, Flza Bontempi, Sartaj Ahmad Bhat, Microbial
strategies for degradation of microplastics generated from COVID-19 health care waste.
Environmental Research. 216 (2023) 114438, 2022. IF=8.431. ISSN: 1096-0953

Elza Bontempi; Uttpal Anand; Bashir Adelodun; Carlo Cabreros; Pankaj Kumar; S. Suresh; Abhijit
Dey; Florencio Ballesteros. Occurrence, transformation, bioaccumulation, risk and analysis of
pharmaceutical and personal care products from wastewater: a review. Environmental Chemistry
Letters. 20, 3883-3904, 2022. IF=13.615. ISSN: 1610-3653

Antil, M., Singh, S., Bhagat, M, Vilvas V, S Suresh*. Column optimization of adsorption and evaluation
of bed parameters-based on removal of arsenite ion using rice husk. Environ Sci Pollut Res. 29, 72279—
72293 (2022). IF=5.190. ISSN: 1614-7499

Anjali Prasad, Jyoti Verma, S. Suresh*, S. Arisutha, Recent advancement in the applicability of SnO»-
based photo-catalysts for Hydrogen production: Challenges and Solutions. Waste Disposal &
Sustainable Energy. 4, 179-192 (2022). IF=. ISSN: 2524-7891

S Suresh*, M Sillanpaa, F. Banat and RK Vissa, Adsorption of arsenic in aqueous solution onto FeCls
impregnated bagasse fly ash. Journal of Environmental Health Science and Engineering, 20, 861-879
(2022). IF=3.433. ISSN: 2052-336X

S Suresh *, Shashi Bala, Sharma A. K., Jyoti Verma, Sasan Zahmatkesh, Arisutha S, Sarika Verma,
Mika Sillanpaa, Nagavinothini Ravichandran, Balamurugan Panneerselvam, Performance evaluation of
environmentally sustainable precast cement concrete paver blocks using fly ash and polypropylene
fibre. Sustainability (MDPI), 2022, 14(23), 1569, IF=3.890, SCIE, Q2. ISSN; 2071-1050

Sasan Zahmatkesh, Mostafa Hajiaghaei-Keshteli, Awais Bokhari, Suresh Sundaramurthy,
Balamurugan Panneerselvam, Yousof Rezakhani, Wastewater Treatment with Nanomaterials for the
Future: A State-of-the-Art Review. Environmental Research. 216, Part 3,1 January 2023, 114652.
IF=8.431. ISSN: 1096-0953

Ambikesh Soni, Manohar Prasad Bhandari, Gagan Kant Tripathi, Priyavand Bundela, Pradeep Kumar
Khiriya, Purnima Swarup Khare, Manoj Kumar Kashyap, Abhijit Dey, Balachandar Vellingiri, Suresh
Sundaramurthy*, Arisutha Suresh, José M. Pérez de la Lastra, Nano-biotechnology in tumor and

16





80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

cancerous disease: A perspective review. Journal of Cellular and Molecular Medicine (Wiley), 2023; 27:
737-762. IF=5.33. ISSN: 1582-4934

Uttpal Anand; Tarun Pal; Alessandra Zanoletti; Suresh Sundaramurthy; Sunita Varjani; Anushka
Upamali Rajapaksha; Damia Barcelo. The spread of the Omicron variant: identification of knowledge
gaps, virus diffusion modelling, and future research needs. Environmental Research. 225: 115612, 2023.
IF=8.431. ISSN: 1096-0953

Snigdha Mandal; Suresh Sundaramurthy*; S. Arisutha; Eldon R. Rene; Piet N. L. Lens; Sasan
Zahmatkesh; Kassian T.T Amesho; Awais Bokhari. Generation of Bio-Energy After Optimization and
Controlling Fluctuations Using Various Sludge Activated Microbial Fuel Cell. Environmental Science
and Pollution Research, 2023. IF=5.190. ISSN: 1614-7499

Krishnakumar, P; Suresh Sundaramurthy*.; Prashant Baredar; S. Arisutha; Moonis Ali Khan; Gaurav
Sharma; Sasan Zahmatkesh; Kassian T.T. Amesho; Mika Sillanpéd, Performance Evaluation and
Kinetic modelling of pyrolysis process for thermochemical conversion of human hair to fuel,
Environmental Science and Pollution Research, 2023, 30, 125104—125116. IF=5.190. ISSN: 1614-7499.
Abhijit Dey, Pracheta Pal, Uttpal Anand, Suchismita Chatterjee Saha, Suresh Sundaramurthy,
Emmanuel Sunday Okeke, Manoj Kumar, Radha, Elza Bontempi, Emidio Albertini, Francesco Di
Maria. Novel CRISPR/CAS technology in the realm of algal bloom biomonitoring: Recent trends and
future perspectives. Environmental Research. 231, Part-2, 115989, 2023. IF=8.431. ISSN: 1096-0953
Katiyar, RB, Suresh Sundaramurthy*, A.K. Sharma, S. Arisutha, Moonis Ali Khan, Mika Sillanpia.
Optimization of Engineering and Process Parameters for Vermicomposting. Sustainability, 2023, 15,
8090. IF=1.884. SCIE-Q2. ISSN; 2071-1050

Israa Othman, Fawzi Banat; Shadi W. Hassan; Cyril Aubry; Suresh Sundaramurthy; Mika Sillanpdd,
Mohammad Abu Haija. Facile Preparation of Magnetic CuFe;O4 on Sepiolite/ GO Nanocomposites
for Efficient Removal of Pb(l) and Cd(I) from Aqueous Solution. ACS Omega. 2023. 8§,
38828—38838. ISSN: 2470-1343. IF=4.1

Satyam Mishra, Suresh Sundaramurthy*, M.S. Chauhan*, Assessment of Groundwater Trends in
Bhopal, Madhya Pradesh: A Statistical Approach. Sustainability, 2023. 15(15), 11971. IF=1.884. SCIE-
Q2. ISSN; 2071-1050

Pragya Kumari, Arpana Bansal, Suresh Sundaramurthy*, Kartik Choudhary, Babita Niranjan, Prachi
Sijeria. A comparative evaluation of microleakage of two different types of restorative materials in
primary and permanent teeth: An in vitro study. IOSR Journal of Dental and Medical Sciences. 22 (3)
2023, 30-35. ISSN: 2279-0853

Katiyar, RB, Suresh Sundaramurthy*, A.K. Sharma, S. Arisutha, Anubhav Pratap-Singh, Satyam
Mishra, Rashid Ayub, Byong-Hun Jeon, Moonis Ali Khan. Vermicompost: An Eco-Friendly and Cost-
Effective Alternative for Sustainable Agriculture. Sustainability, 2023, 15, 14701. IF=1.884. SCIE-Q2.
ISSN; 2071-1050

Priyanka Khadatkar, Babita Niranjan, Suresh Sundaramurthy*, A comparative evaluation of fluoride
release and rechargeability in conventional GIC (Type 1I) GIC(TYPE 1I), pediatric GIC (TYPE IX)
and Cention-N-An In vitro study. European Academy of Paediatric Dentistry. In Press. 2023. ISSN:
18186300. IF=2.2

Nidhi Bhardwaja, M M Malik, Suresh Sundaramurthy*, Development of nano-enhanced phase
change material from different biomasses for energy application. Journal of Energy Storage. 73, Part
A, 1 December 2023, 108837. IF=9.4

Yadav V, Kumar L, Dixit M, Jangu S, Suresh Sundaramurthy*. Assessment of Water Quality and
Heavy Metals Pollution of Shahpura Lake in Bhopal, India. Fish Aqua J. 2023, 14:345.

Said Essenni, Rachid Billah, Byong-Hun Jeon, Suresh Sundaramurthy, Mahfoud Agunaou, Moonis
Ali Khan, Template Assisted Hydrothermal Synthesis of Bismuth Vanadate for Rhodamine B
Photodegradation. Journal of Molecular Liquids. 2024, 398, 124270. IF=6.

Chukwuebuka Gabriel Eze, Chidiebele Emmanuel Nwankwo, Satarupa Dey, Suresh Sundaramurthy.
Emmanuel Sunday Okeke. Food chain microplastics contamination and impact on human health: a
review. Environmental Chemistry Letters. In Press, 2024. IF=15.7. ISSN: 1610-3653

Shantam Warkad, Jay Mant Jha, Iram Malik, Gaurav Saini, Gaurav Dwivedi, S. Suresh.
Experimentation and CFD Modelling of a single slope solar still, Journal of Enhanced Heat Transfer
31(8):39-61 (2024). IF=1.5. ISSN: 1065-5131.

17





95.

96.

97.

98.

99.

Satyam Mishra, Mrityunjay Singh Chauhan, S. Chauhan, Suresh Sundaramurthy* Assessing
groundwater quality dynamics in Madhya Pradesh: Chemical contaminants and their temporal patterns.
Environmental Research. 252, July 2024, 118887, 1-16. IF=8.431. ISSN: 1096-0953

Anjali Prasad, Ramesh Kumar, Suresh Sundaramurthy, Arisutha Suresh, Moonis Ali Khan, A Review
on Assessing Carbon dioxide Conversion Technologies to Valuables. Carbon Capture Science &
Technology. 13 (2024) 100287. IF=10.4. ISSN: 2772-6568.

Mayank Pandey, Kalim Deshmukh, Preetinder Kaur, Ammar Zidan, Stileyman Astr, Surinder Singh,
Naveen Kumar, Prasanta Kumar Sahoo, Suresh Sundaramurthy, S. K. Mehta, Deniz Ttrkmen, Niraj
Kumar. Recent Developments, Challenges, and Future Prospects of Mesoporous Nanomaterials and
Nanohybrids in Supercapacitor Applications- A Review. Journal of Alloys and Compounds.

Aiman Haider, Suresh Sundaramurthy*, Comparative Evaluation of Remineralizing Effect of
Dentifrices on Eroded Primary Teeth Enamel by Two Pediatric Liquid Medicament- A Scanning
Electron Microscopic Study. Journal of Indian Society of Pedodontics and Preventive Dentistry
Aiman Haider, Suresh Sundaramurthy*, Pragya Pradhan, S. Arisutha. A cocoa bean husk-based
cavity disinfectant: The Dentists outlook. Journal of Environmental Studies and Sciences

Other Peer Reviewed Journal

1. Suresh S, Kamsonlian S., Majumder C.B., Chand S. Biosorption of Arsenic by Mosambi Citrus
limetta) Peel: Equilibrium, Kinetics, Thermodynamics and Desorption Study. Asian J. Chem.
2013,25, 5, 2409-2417. ISSN: 0970-7077. Scopus

2. K. R. Gota, Shaktl Sanago, Pankaj Sanjay Yewale, S. Suresh*, Review: Preparation of titanium
based catalyst for photocatalytic process. Sylwan, 2014, 158(5), 161-173. ISSN: 0039-7660. Scopus

3. Kamsonlian S, S. Suresh, C.B. Majumder and S. Chand, Characterization of banana and orange
peels: Biosorption mechanism. International Journal of Science, Technology & Management
(IJSTM), Vol. 2 Issue 4, 2011

4. Suresh S, Priyanka Gautam, Piyush Pratap Singh, Animesh Mishra Abhishek Singh Shakti Nath
Das. Simulation of Reactive Distillation Column. International Journal of ChemTech Research, 5,
2,1024-1029, 2013.

5. Suresh S, Meena Solanki, Shaktinath Das, Kanchan Shukla. Treatment of Real Textile Wastewater
Using Coagulation Technology International Journal of ChemTech Research, 5, 2, 610-615, 2013.

6. Suresh S, Animesh Mishra, Abhishek Pandey, Prateek Maheshwari, Abhishek Chouhan, Shaktinath
Das. Green Cement for Sustainable Concrete Using Marble Dust. International Journal of
ChemTech Research 5, 2,616-622, 2013.

7. Suresh S, Rajesh Babu Katiyar, A. K. Sharma. Characterization of Municipal Solid Waste Generated
by The City of Bhopal, India International Journal of ChemTech Research, 5, 2,623-628, 2013.

8. Suresh S, Gota, KR, Preparation and its application of TiO»-ZrO; and TiO»-Fe photocatalyts.
Asian J. Chem, 206, 21 (2014), 7087-7101. ISSN: 0970-7077. Scopus

9. Suresh S, Gota, KR, Sanago S., Photocatalytic degradation of phenolic compounds using
Halogen/H 20, /TiO; Process in Aqueous Solution. Int. J. Cutrent Eng. Technol., (2014) 4, 156-
159

10. Rana S, Suresh S, Comparison of different coagulants for removal of phenol from aqueous
solution, Asian J. Chem, 2015, 27(9):3503-3506. ISSN: 0970-7077. Scopus

11. Singh S and Suresh S. A Review on Various Microbial Fuel Cells (MFCs) for Power Generation.
Journal of Bioenergy and Biofuels 2(1), 16-35, 2016.

12. Sahota S, K.M. Pandey, Suresh S, Arisutha S, Dhruv Singh, Goldy Shah. Biological pretreatment
of water hyacinth (Ezbbornia Crassipies) for biofuel production-A Review, Journal of Bioenergy and
Biofuels, 2(2), Jul-Dec, 2016.

13. Bharati R, Sutesh S, Synthesis of green ZnO/SiO> nano-catalyst and its application to reduce
acenaphthylene from refinery wastewater. Bioscience Biotechnology Research communications,
2016, 9 (4), 769-775.

14. Bharati R, Suresh S, COD reduction from refinery wastewater using SiO» photocatalyst synthesized
by wheat husk, Bioscience Biotechnology Research Communications, 2017, 10 (1).

15. Kumar A, Biswajit Mandal, Prashant Baredar, Suresh S., Effect of Process Parameters on Biogas
Production from Floating Drum Digester. Int. Journal of Frontier in Technology, 2014, 1,4-10.

18





16. Suresh S, Diwedi A, Shakti Nath das, Nupur Gupta, Simulation of Reactive Distillaion Column
for Methyl Tertiary Butyl Ether Synthesis. Int. Journal of Fronters in Technology 12/2014;
1(2):17-21.

17. Saraswati R, Suresh S. A Review on Fixed film reactor for wastewater treatment. Int. Journal of
Engineering and Technology, 4(3), 2014), 155-159.

18. Saraswati R, Suresh S. Review on modify fixed film reactor for biological treatment, Int Journal of
Frontiers in Technology. 3, 2015.

19. Suresh S, Chandrasekhar, G. Production of Bioethanol from Cashew Waste. Pet. Conser. Res.
Assoc. Oct — Dec, 2009: 16-17.

20. Suresh S, RB Katiyar, A. K. Sharma. Solid waste management in Bhopal (India)present and future
challenges. Ultra-Chemistry Vol. 9(2), 197-214 (2013).

21. Bharat R, Suresh S, Green synthesis of ZnO nanocatalyst with palash leaves extract for treatment
of petrochemical wastewater. Advanced Materials Proceedings 2018, 3(1), 31-35.

22. Singh S, Suresh S, Microbial fuel cell construction and comparative study using different electrodes
materials, Research Journal of Chemistry and Environment, 21(7), 1-7, 2017.

23. Suresh S, Shankar R, Chand S, Treatment of Distillery wastewater using catalytic wet air oxidation.
Journal of Future Engineering & Technology, 6(2), 2011, 36-44.

24. Suresh S., R K Tripathi, MNG Rana, Review on treatment of industrial wastewater using sequential
batch reactor. International Journal of Science, Technology and Management, 2 (1), 2011, 64-84

DETAILS OF CONFERENCE PAPERS PRESENTED

1.

10.

Jyoti Verma, Suresh Sundaramurthy, Electricigens and microbial fuel cells for energy production, 2nd
International Conference on Green Hydrogen organized by Ministry of New and Renewable Energy
(Gol), 11-13% September 2024, Bharat Mandapam, New Delhi

Rakesh Kumar Chand, AK Sharma, Suresh Sundaramurthy, Assessment of the Atmospheric
Environment Pollutant in Indian Industrial Sector by Using Inventories. International Water
conference for sustainable development Goals. 220d -23rd March 2024

S. Shipra, H. S. Kaur & Suresh Sundaramurthy, Promoting Sustainable Agriculture: A Review of
Different Substrates for Oyster Mushroom Cultivation and Their Implications. International Water
conference for sustainable development Goals. 22nd -23rd March 2024

Satyam Mishra, MS. Chauhan, Suresh Sundaramurthy, Efficacy of good-waste originated carbonaceous
materials for the nitrate and phosphate adsorption-A Review. 3t International conference on New
frontiers in chemical, energy and environmental engineering. NIT Warangal. 24-25% November 2023.
Neeraj, Mamta Bhagat, Vishal Vilvas, Surinder Singh Bhinder, S. Suresh, Advanced column study using
mathematical and mass transfer of cationic dye using low cost adsorbent. International conference on
Chemical Engineering: Enabling Transition towards sustainable future, II'T Roorkee, September 8-10,
2022.

Haroon H, Satyam Mishra, S. Suresh, MS. Chauhan, Conversion of Waste mattress is a sustainable
solution for Air and Water Pollution Abatementr. International Conference on Sustainable
Technologies in Water Treatment and Desalination (STWTD-2022), Department of Chemical
Engineering, National Institute of Technology Calicut, Kerala, India on 28-29% January 2022

Archa Vasanthan, S. Suresh, Abhishek Mathur, M.S. Chauhan, Is the use of waste tissue papers an
answer to the problems of global warming and pollution?. International Conference on Sustainable
Technologies in Water Treatment and Desalination (STWTD-2022), Department of Chemical
Engineering, National Institute of Technology Calicut, Kerala, India on 28-29% January 2022

Utkarsh Baranwal, S. Suresh, A.K. Sharma, State-of-art review on conversion of brewery solid Waste
into value-added products. International Conference on Sustainable Technologies in Water Treatment
and Desalination (STWTD-2022), Department of Chemical Engineering, National Institute of
Technology Calicut, Kerala, India on 28-29t% January 2022

Nihar, S. Suresh, M.S. Chauhan, Carbon from walnut shell is an effective adsorbent for treatment of
Eriochrome Black-T dyer. International Conference on Sustainable Technologies in Water Treatment
and Desalination (STWTD-2022), Department of Chemical Engineering, National Institute of
Technology Calicut, Kerala, India on 28-29t% January 2022

Anjali Prasad, S. Suresh, Sunder Lal Pal, Review on Metal Oxide catalysts for water splitting
applications. SCHEMCON2021, MANIT-IISER Bhopal under IIChE. October 22-23, 2021.

19





11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Monika, Mamta Bhagat, Vishal Vilvas, Surinder Singh and S. Suresh, Column optimization of
adsorption and evaluation of bed parameters-based on removal of arsenite ion using rice husk,
International Conference on Recent development on Materials, Reliability, Safety and Environmental
Issues, NIT Jalandhar, June 25-27, 2021.

Satyam Mishra, S. Suresh, M.S. Chauhan, V. Subbaramaiah, G. Vijaylakshmi, Current State of
Knowledge in Carbonaceous Materials adsorption of nitrates: A Review, International Conference on
Recent Innovation in Cleaner Technologies. MNIT Jaipur, March 08-09, 2021.

S Kumar, S Suresh, Synthesis of two dimensional material Tin oxides (SnO) and its properties,
International Conference on Applied Catalysis & Chemical Engineering, April 8-10,2019, Dubai, UAE.
Madan S., N. Bariha, S. Kumar, S. Suresh, MgO particle decorated starch-based biopolymer and its
application on coating, International conference on Multi-Disciplinary Approach towards Sustainable
Development, 21-22 February 2019, IIFM, Bhopal.

S. Madan, N. Bariha, S. Kumar, S. Suresh, Biopolymer composite preparation from starch with iron
oxide binder, International conference on Multi-Disciplinary Approach towards Sustainable
Development, 21-22 February 2019, IIFM, Bhopal.

S Singh, S. Sutesh, Electricity generation via Microbial Fuel Cell and synthesizing Polyaniline/Titanium
Dioxide nano material for electrodes. 15t International Conference on Sustainable Energy and
Environmental Challenges (SEEC - 2017), February 26-28%, 2017, Centre of Innovative and Applied
Bioprocessing, Mohali, India.

S Singh, S. Suresh, Production of nano silica particles from rice husk ash for the electrode coatings to
improve the efficiency of MFC. 3 International Conference on Bioenergy, Environment and
Sustainable Technologies. 23-25% January 2017. Arunai Engineering College, Tamil Nadu, India.

S Mondal, S. Suresh, S. Arisutha, Performance of Microbial fuel cell and its dynamic parameters control
through MATLAB simulation. International Conference on Advances in dynamics, Vibration and
Control ICADVC2016), NIT Durgapur. February 25-27t% 2016.

P Baredar, S Suresh, A Kumar, P Krishnakumar, A Review on enhancement of biogas yield by pre-
treatment and addition of additives. International Conference on Advances on Clean Energy Research.
Chateau de Bangkok Hotel, Bangkok, Thailand, April 16-18, 2016.

S. Suresh, Rajesh N, S. Arisutha, Rajesh Katiyar, AK Sharma, Utilizing Earthworm Eisenia fetida in
Vermicomposting of Biogas slurry with mixed crop litter and cow dung, 27® Symposium of Malaysian
Chemical Engineers, Taylor's University, Malaysia, 29-30 Oct, 2014.

Utlization of mixed agricultural residues and cow dung into value-added products: A Case study,
International Conference on Sustainable Energy & Environmental Protection, Univerza v Mariboru,
Maribor-Slovenia, 20-23 August 2013.

S Gupta, V Uday, AS Raghuwanshi, S Chowkshey, SN Das, S Suresh*, Simulation of Blow Molding
Using ANSYS Polyflow, 4™ International Conference on Environmental Science and Development,
Dubai, UAE, Jan 19-20, 2013.

S Suresh, SP Singh, VC Srivastava, IM Mishra, Adsorption of Aniline, Phenol, 4-Chlorophenol and 4-
Nitrophenol Onto Granular Activated Carbon: Isotherm, Thermodynamics and Relationship with
Solvatochromic Parameters (749f), 12 AIChE Annual Meeting, Pittsburgh, PA, USA, October 28-
November 2, 2012.

An Overview of Sustainable Power Development of Auroville Village. International Conference on
Science, Technology and Social Science 2012. Universiti Teknologi MARA Pahang, Malaysia. Nov 20-
22,2012.

S Suresh, S. Arisutha, Preparation of nanocelluloses from sisal plants (Agave Sisalana). Winter School
on Chemistry and Physics of Materials, jointly organized by International Centre for Materials Science
at Jawaharlal Nehru Centre for Advanced Scientific Research, Bangalore and Cambridge University,
UK Dec 5-10, 2011.

An overview of micro-algae: catbon sequestration and bio diesel in Indian scenario ICAE 2011 -
International Conference on Applied Energy, Perugia, Italy. May 16-18, 2011.

Catalytic desulphurization for the removal of sulfur compounds using chemical oxidative process. 5%
International Conference on Environmental Science and Technology, American Academy of Sciences,
Hilton Hotel, Houston, Texas, USA. July 12-16, 2010.

S Suresh, VC Srivastava, IM Mishra, Studies on simultaneous adsorption of aniline and catechol onto
granular activated carbon. International conference on Chemical Engineering and Biotechnology

‘ChemBiotech’ 09-10, NUS, Singapore. Jan 28-29, 2010.

20





29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Shuchi Mittal, Anviti Chaurasiya, Khushboo Kumari, S. Arisutha and S Suresh*, Bioconversion of
temple/floral wastes using anaerobic digester, 4% National convention on hydrogen energy and
advanced materials, 28-29t% November 2015. Organized by Energy Centre, MANIT Bhopal.
Khushboo Kumari, S. Arisutha and S Suresh*, A Current status of Integrated Anaerobic digester. 11t
Annual session of students chemical engineering (SCHEMCON-2015),12-13t% September 2015, MIT
Academy of Engineering, Alandi, Pune, Maharashtra, India

S Singh, S Suresh Status of Technologies and feedstocks in India for biofuel production. Biofuels and
Bioenergy: International conference and Exhibition, 23-25 February, 2016, Jointly organized by
Department of Chemical Engineering, MANIT Bhopal, India and WEENTECH, Coventry, UK.

A Rani, S Suresh, A Kumar, Review on microbial fuel cell energy enhancement using nanomaterials.
Biofuels and Bioenergy: International conference and Exhibition, 23-25 February, 2016, Jointly
organized by Department of Chemical Engineering, MANIT Bhopal, India and WEENTECH,
Coventry, UK

S Singh, S Suresh, Study on sustainable food waste treatment using microbial fuel cell technology.
Environmental Friendly Agriculture and Horticulture in Planning of a Smart City”, Jointly organized
by MANIT, Janparishad and SusTanCon (USA), Bhopal, Dec.12-14, 2015

R Bharati, S Suresh, A Review on nanocatalyts from waste for production of biofuel-via-bioenergy.
Biofuels and Bioenergy: International conference and Exhibition, 23-25 February, 2016, Jointly
organized by Department of Chemical Engineering, MANIT Bhopal, India and WEENTECH,
Coventry, UK.

R Bharati, S Suresh, Green Synthesis of ZnO nanocatalyst with palash leaves Extract for
Acenaphthylene degradation from petrochemical industrial wastewater. International Conference on
Materials Science & Technology (ICMTech-20106), organised by International Association of Advanced
Materials (IAAM), University of Delhi and VBRI Press, 01 - 04 March, 2016.

A Rani, S Suresh, A Kumar, Performance analysis of different techniques for separation of sea water.
68t Annual session of Indian Institute of Chemical Engineers (CHEMCON2015), Organized by
Department of Chemical Engineering, IIT Guwahati, 27-30% December 2015.

R Bharati, S Suresh, Synthesis of ZnO/Palash flower extracts nanocatalyst for phenol degradation.
ChEmference 2014, a two day national conference, organized by Department of Chemical Engineering,
II'T Hyderabad, 5-6% December, 2015.

R Bharati, S Suresh, Synthesis of ZnO based nanocatalyst with palash flower powder for degradation
of phenol. International conference on Advances in Chemical Engineering ICACE2015), organized
by Department of Chemical Engineering, NITK, 20-22 December 2015.

Abhinav, Sachin, S Suresh, Optimization of Engineering and Process Parameters for Electro-chemical
treatment of textile wastewater. International conference on Advances in Chemical Engineering
(ICACE2015), organized by Department of Chemical Engineering, NITK, 20-22% December 2015.

S Suresh, S Prena, A Review of environmental impact of brine sludge from chloro-alkali Industry.
Environmental Friendly Agriculture and Horticulture in Planning of a Smart City”, Jointly organized
by MANIT, Janparishad and SusTanCon (USA), Bhopal, Dec.12-14, 2015.

S Singh, S Suresh, Microbial fuel cells (MFCs): A suitable technology for wastewater treatment,
bioenergy and bioproducts” 1st International conference on “Recent Advances in Bioenergy research
(ICRABR-2015) organized by SSS-NIRE, Kapurthala, Punjab, India, March 14-17, 2015.

S Sahota, S Suresh, K Maneria, Biological pretreatment of Water hyacinth (Eichhornia crassipes) for
biofuel production. 1st International conference on “Recent Advances in Bio-energy research
(ICRABR-2015) organized by SSS-NIRE, Kapurthala, Punjab, India, March 14-17, 2015.

S Sahota, S Suresh, K Maneria, Recent advancement in biological pretreatment of lignocellulosic wastes
and production of bioenergy. International Conference on Interdisciplinary Research in Engineering,
Management, Pharmacy and Science, organized by SIRT, Bhopal during 19-227d February 2015.

S Rana, S Suresh, Fixed film reactor for wastewater treatment. 19t International conference on
Hydraulics, Water Resources, Coastal and Environmental Engineering, Conference Souvenir,
pp-150-+xvii, Dec 18-20, 2014.

Swati Rawat, S Suresh, AK Sharma, Fly ash: A suitable material for worm based technology. Proceeding
of Emerging trends in Agriculture, Horticulture and Environment Engineering” Janparishad and
MANIT Bhopal, 2014, pp. 1-302.
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40.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Sharad R, S Suresh, AK Sharma, A Review on fly ash utilization for NOx/SOx remediation catalyst.
Proceeding of Emerging trends in Agriculture, Horticulture and Environment Engineering”
Janparishad and MANIT Bhopal, Nov.8-10, 2014, pp. 1-302.

S Suresh, KR Gota, S Sanago, Preparation of titanium dioxide nano-particles for photocatalytic
process-an overview, International Conference on Advanced Polymeric Materials (ICAPM 2013),
Mahatma Gandhi University, Kottayam, Kerala, India,11-13% October 2013.

S Suresh, A Keshav, Recovery of picolinic acid from aqueous stream by reactive extraction,
International conference on Advances in Chemical Engineering, Department of Chemical Engineering,
National Institute of Technology Raipur, Chhattisgarh, India April 8-9, 2013.

S Suresh, KR Gota, Study of Linear Low Density Polythene And Its Blend Using Mixed Culture
Compost. International Conference, APA 2013 on “Polymers on the Frontiers of Science and
Technology” under the auspices of European Polymer Federation (EPF) at Punjab University,
Chandigarh on February 21-23, 2013.

J Pandey, S Suresh, Application of surfactants to enhanced oil recovery from Petroleum Industry- A
Review, International Conference On Adpances in Chemical Engineering (ACE—2013), Department of Chemical
Engineering, IIT Roorkee, Feb 22 — 24, 2013.

A Sharma, S Suresh, Wear and Frictional Properties of Sisal Fibre Reinforced Composite. International
Conference on Adpances in Materials and Processing: Challenges and Opportunities, Department of Metallurgical
& Material Science, IIT Rootkee, Nov, 2-4, 2012.

Preparation of green catalyst from industrial waste. International Conference on Energy-Water-W aste Nexus
for Environmental Management JCEWWNEM-2012) Department of Energy & Environmental Sciences,
Ch. Devilal University, Sirsa, India January 28-30, 2012.

S Suresh, Ravikant, Rana, Sequential batch reactor (SBR) treatment for industrial wastewater — A
review. International Conference on Recent Adpances in Chemical Engineering and Technology RACET 2011.
Cochin, India. March 10-12, 2011.

S Suresh, VC Srivastava, IM Mishra, Desorption and disposal study for Aniline-loaded Granular
Activated Carbon. International Conference on Separation Processes 2009, organized by Department of
Chemical Engineering, IT BHU, Varanasi, India. Oct. 20-22, 2009.

S Suresh, VC Srivastava, IM Mishra, Adsorption isotherm and thermodynamics for removal of
Catechol and Resorcinol onto Granular Activated Carbon. International Conference on Separation Processes
2009, organized by Department of Chemical Engineering, I'T BHU, Varanasi, India. Oct. 20-22, 2009.
S Suresh, VC Srivastava, IM Mishra, Study of various techniques of heat transfer augmentation. Recent
Advances in Chemical Engineering (RACE 2072), Department of Chemical Technology, Maharashtra
University, Jalgaon, 4t Feb, 2012.

S Suresh, K Teja, Synthesis and characterization of Na-Y zeolite from coal fly ash. CHEMCON-2011
organized by IIChE & M S Ramaiah Institute of Technology, Bangalore, India. Dec.27-30, 2011.

S Suresh, C Sasikumar, Effect of attrition milling on slag cement. A4 India seminar on Blended Cements in
the Sustainable Development of Cement Industry organized by Chemical Engineering Division Board, The
Institution of Engineers (India), Madhya Pradesh State Centre, Nov. 26-27, 2011.

S Rana, S Suresh, Production of electricity using low-cost biomass Techfest, Indian Institute of
Technology, Bombay, India. Jan. 2011.

S Suresh, P Rajesh, Removal of phenol by electro-coagulation: granular activated carbon as a
enhancement factor. 63 Annual Session of CHEMCON-2010 organized by IIChE & Annamalai
University, India. Dec.27-30, 2010.

S Jain, S Suresh, Vatious Techniques of Brine Sludge Disposal/Beating Wastewatet. Biochencon2010,
Priyadarshini Institute of Engineering and Technology, Nagpur, India. Dec, 22-23, 2010.

S Jain, Neeti Divya, S Suresh, Preparation of green catalysis for application of various treatment
processes. Green Chem 2010, Department of Chemistry, Vikramajit singh sanatan dharam college,
Kanpur. Oct 22-23, 2010.

S Suresh, VC Srivastava, IM Mishra, Equilibrium modeling of binary adsorption of aniline and catechol
onto granular activated catbon. ChEmference 2010, Indian Institute of Technology Kanpur. July 13-14,
2010.

S Suresh, VC Srivastava, IM Mishra, Application of sequential batch reactor (SBR) for the wastewater
treatment: A review. National Symposium on Reaction Engineering (NSRE-2070), National Institute of
Technology Raipur, Chhattisgarh, India. Jan 22-23, 2010.
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66.

67.

68.
69.

70.

71.

72.

73.

74.

75.

76.

S Suresh, VC Srivastava, IM Mishra, Greenhouse gas reduction and carbon trading opportunity in
polymer industries. National Symposium on Reaction Engineering (NSRE-2070), National Institute of
Technology Raipur, Chhattisgarh, India, Jan 22-23, 2010.

S Suresh, VC Srivastava, IM Mishra, Application of polymeric adsorbents for removal of petrochemical
compounds from wastewater: a short review National Symposium on Reaction Engineering (NSRE-2010),
National Institute of Technology Raipur, Chhattisgarh, India Jan 22-23, 2010.

S Suresh, A Keshav, Kinetics of reactive extraction of propionic acid using mechanically agitated
contactor. National Symposinm on Reaction Engineering (NSRE-2010), National Institute of Technology
Raipur, Chhattisgarh, India, Jan 22-23, 2010.

Hydro electric energy: Indian scenario. Bangalore. July, 2009.

S Suresh, VC Srivastava, IM Mishra, Adsorption isotherm and thermodynamics for removal of Aniline
onto Granular Activated Carbon. 62¢ Annnal Session of CHEMCON-2009 organized by IIChE &
Andhra University, India. Dec.27-30, 2009.

S Suresh, VC Srivastava, IM Mishra, Kinetic study on removal of Phenol and 4-Chlorophenol by
Granular Activated Carbon 627 Annual Session of CHEMCON-2009 organized by 1IChE & Andhra
University, India. Dec.27-30, 2009.

S Suresh, VC Srivastava, IM Mishra, Modelling of binary adsorption of Aniline and Phenol onto
granular activated catbon 4% Utftarakband state Council for Science and Technology (UCOST), Pantnagar,
Uttarakhand, India. Nov. 10-12, 2009.

S Suresh, VC Srivastava, IM Mishra, Kinetic study on removal of catechol (C) and resorcinol (R) by
Granular Activated Carbon (GAC), 4% Uttarakhand state Council for Science and Technology (UCOST),
Pantnagar, Uttarakhand, India. Nov. 10-12, 2009.

S Suresh, VC Stivastava, IM Mishra, A review of variables affecting the oxygen transfer rate (OTR)/kra
in bioreactors. AChemE 2009, organized by Department of Chemical Engineering, Thapar University
of Engineering & Technology Patiala, India. Feb 27-28, 2009.

S Suresh, VC Srivastava, IM Mishra, Modeling of bioreactor for the production of L-glutamic acid
using Corynebacterium glutamicnm fermentation. 617 Annual Session of ICHE & CHEMCON-2008,
Chandigarh, India. Dec. 27-30, 2008.

S Suresh, VC Srivastava, IM Mishra, Compatison of techniques for the determination of the OTR/kra
in bioreactors. 617 Annual Session of ICHhE & CHEMCON-2008, Chandigarh, India. Dec. 27-30, 2008.
S Suresh, VC Srivastava, IM Mishra, Novel (Shaken) Bioreactors: Application to Biotechnology and
Chemical Engineering. “Recent Advances in Chemical Engineering Operation and Process in Chemical and Allied
industries” on organized by Guru Ghasidas University, Bilaspur, Chhattisgarh, India. Feb.5-6, 2008.

CONTINUING EDUCATION PROGRAMS/CONFERENCE ORGANIZED

1. Coordinator, GIAN course on “Water-Food-Energy-Environment-Health Nexus for Sustainable
Development Goals”, October 21-26, 2024, sponsored by MoE, Gol.

2. Organizing secretary, Students Symposium on “Recent Advancement in Chemical Technology and
Research” (REACTOR 2024), April 6-7, 2024, in association with ChESA & IIChE students
chapter, Department of Chemical Engineering, Maulana Azad National Institute of Technology
Bhopal, India.

3. International Water Conference for Sustainable Development Goals IWCSDG-2024), March 22-
23, 2024. Jointly organized by Department of Civil and Chemical Engineering, Maulana Azad
National Institute of Technology Bhopal, India.

4. International Conference on Polymer Materials and Advanced Technology (PMAT-2024), 21—
23 February 2025. Jointly organized by Department of Chemical Engineering, Maulana Azad
National Institute of Technology & CIPET Bhopal, India.

5. STTP on Air Pollution: Monitoring, Modelling and Decision Making. 50—8t June 2024. Jointly
organized by Department of Civil and Chemical Engineering, Maulana Azad National Institute of
Technology Bhopal, India.

6. STTP of Hands-on-Training in Polymers and Technology for Teachers and Researchers, 16—20th
November 2024. Jointly organized by Department of Chemical Engineering, Maulana Azad
National Institute of Technology & CIPET Bhopal, India.

7. Coordinator, S Suresh, Ashish K Pradhan, D Anjali, Vinita Mahindra, Sarika Verma. One day
workshop on “In-depth insights of Intellectual Property Rights” under Azadi Ka Amrit Mahotsav
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

campaign-celebration of “Rashtriya Boudhik Sampada Mahotsav” organized by MANIT Bhopal
and CSIR-AMPRI Bhopal, 29t July 2023.

Coordinator, GIAN course on “Biocomposite and Innovative materials”, January 25-29, 2022,
sponsored by MHRD, Gol.

SCHEMCONZ2021 on “Globally Advancement in Technology for Environment 2021 (GATE
2021)”, October 22-23, 2021, Organized by Department of Chemical Engineering, MANIT &
IISER Bhopal, sponsored by IIChE Kolkata.

National Conference on “Recent Research on Biomass to Biofuels” December 28-30, 2020,
Otrganize by Energy Centre & Department of Chemical Engineering, MANIT Bhopal.
Coordinator, STTP on Advanced Methods of Materials Characterisation and Surface analysis
(AMCSA2021) organized by Chemical Engineering Department, MANIT Bhopal during Feb.27-
03 March, 2021.

Coordinator, International webinar on “CO. Reduction Processes for Future Energy
Development” (CO2-RPFED 2020), 23-24% October 2020, sponsored by ONGC-Energy Centre
Trust, New Delhi in association with ChESA & IIChE students chapter, Department of Chemical
Engineering, Maulana Azad National Institute of Technology Bhopal, India.

Coordinator, STTP on Challenges and Opportunities in Designing Nanoarchitectonics of
Nanoporous Carbon Materials for Industrial Applications (NANCM2020) organized by Materials
& Metallurgical Engineering Department, MANIT Bhopal during 16t -20% September, 2020.
Organizing secretary, Students Symposium on “Recent Advancement in Chemical Technology and
Research” (REACTOR 2020), February 27-29, 2020, sponsored by TEQIP-III in the aegis of
Institute Diamond Jubilee Celebration in association with ChESA & IIChE students chapter
n, Department of Chemical Engineering, Maulana Azad National Institute of Technology Bhopal,
India.

Coordinator, Short-term training program on “Recent Advancement in Chemical Engineering and
Material Sciences (RACEMS 2019)”, 25%-29% December, 2019, self-sponsored, Department of
Chemical Engineering, Maulana Azad National Institute of Technology Bhopal, India.
Conference chair & Coordinator: Biofuels and Bioenergy: International conference and Exhibition,
23-25 February, 2016, Jointly organized by Department of Chemical Engineering, MANIT Bhopal,
India and WEENTECH, Coventry, UK.

Organizing Secretary, 37 International Conference on “Environmental Friendly Agriculture and
Horticulture in Planning of a Smart City”, MANIT, Janparishad and SusTanCon (USA), Bhopal,
Dec.12-14, 2015.

Joint organizing secretary, 4™ National Convention on Hydrogen Energy and Advanced Materials,
November 28-29, 2015, MANIT Bhopal in association with University of Kerala.

Coordinator, International Yoga day workshop, June 21, 2015.

Joint organizing secretary, International Conference on “Hydraulics, Water Resources, Coastal and
Environmental Engineering”, MANIT Bhopal, Dec.18-20, 2014.

Organizing secretary, International Conference on “Emerging trends on Agriculture, Horticulture
and Environmental Engineering”, MANIT and Janparishad, Bhopal, Nov.8-10, 2014.
Coordinator, Short-term training program on “Green Chemistry and Engineering: Past, Present
and Future”, 30% July-4® June, 2014, sponsored by TEQIP-II, Department of Chemical
Engineering, Maulana Azad National Institute of Technology Bhopal, India.

Coordinator, Short-term training program on “Bio-energy conversion technologies”, 24-28
December, 2013, sponsored by TEQIP-1I, Department of Chemical Engineering, Maulana Azad
National Institute of Technology Bhopal, India.

Program convenor, 15t International Conference on “Global Scenario in Environment and Energy”
(ICGSE? 2013) sponsored by TEQIP-II, MANIT Bhopal, March14-16, 2013.

Coordinator, Short-term course on “Green Catalysis For Industrial Applications”, 07-11 May,
2012, Department of Chemical Engineering, Maulana Azad National Institute of Technology
Bhopal, India.

Coordinator, Two weeks Workshop on “Heat Transfer”, Nov’ 29-Dec’ 10, 2011, Under the
National Mission on Education through ICT (MHRD, Govt. of India) & II'T Bombay.
Coordinator, Short-term course on “Recent Trends in Industrial Pollution and Energy
Management”, 09-13 May, 2011, Department of Chemical Engineering, Maulana Azad National
Institute of Technology Bhopal, India.
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A OTHER RELEVANT ON ACADEMIC STANDING

SKILLS AND DEVELOPMENT

1.

2.

10.

11.

12.

13.

14.
15.

16.
17.
18.

Strong knowledge and research experience in heterogeneous catalysis and electrocatalysis,
proficient in preparation, characterization and evaluation of heterogeneous catalysts;

Strong background in iz-situ fabrication and characterization of catbon based nano-patticles/
nanomaterials;

Laboratory developed: Momentum and Mass Transfer graduate Lab, Mechanical & Advanced
Material Technology Operation graduate Lab, Green Catalysis and Process Technology Research
Lab, Analytical and Simulation Lab, Biochemical and Bioenergy Engineering Research Lab,
Industrial Pollution Abatement Research Lab.

Familiar with HPLC-MS, TLC, GC-MS, FT-IR, AAS, ICP, UV-vis, XRD, XPS, TPR/TPD, BET,
Particle size analyzer, TGA-DSC, SEM-EDAX, TEM, AFM, Raman spectra and CHNS analyzer
techniques.

Excellent abilities in manipulating computers; C++, MATLAB, ASPEN PLUS, MINITAB
Internship Certificate Course on Process Safety and Environment (Air, Water and Solid) —
Fundamentals and Management, April 10t-March 30t 2021, Indian Chemical Society, Kolkata.
Technical Skill Certificate Course on International Waste to Energy, October 18h-November
15t 2022, Zhejiang University, China.

Certificate course on Hazardous Waste Management Training, CCNY, CUNY, New York, USA,
Office of Environmental Health and Occupational Safety (EHOS), 4t April, 2017.

Certificate course on Laboratory Certificate of Fitness Training, CCNY, CUNY, New York,
USA, Office of Environmental Health and Occupational Safety (EHOS), 5t April, 2017.
Certificate course on OSHA Laboratory Safety Standards Training, CCNY, CUNY, New York,
USA, Office of Environmental Health and Occupational Safety (EHOS), 215t February 2017.
Training of Trainers Program on Urban Climate Change Adaptation and Resilience, Asian
Institute of Technology Thailand organized by USAID Adapt Asia-Pacific and AIT, March 7-11,
2016.

Certificate course on Solving challenges of chemistry through analysis, Indian Institute of
Technology Kanpur, May 2007 to June 2007.

Industrial Training at Indo-Gulf Fertilizers Ltd., (Aditya Bitla group) Jagdishpur (U.P.), India,
March-2007 to April 2007.

Industrial Training at SKOL Breweries Pvt Ltd, Puducherry, India, June — 2003.

Certificate course on Advanced Diploma in Computer Application, CSC Education, Puducherry,
2001.

Certificate course on Typewriting (Grade Level), Board of Tamil Nadu, India, 1999.

Excellent interpersonal and communication skills.

Good abilities in search, tidying up and writing literatures for research including both English and
Tamil documents.

OTHER PROFESSIONAL EXPERIENCES

e International Expert/Reviewer: 5-Year assessment of research chair for the National
Research Foundation: Prof VI Okudoh, (Boipelo Setshedi, University of Cape Town, South
Africa), March 2024

e AICTE Expert: scrutiny of documents and to assess infrastructure faciliies of the
institutions, March 2024-till date Review Editor for

e Associate Editor: Bioenergy and Biofuels-Frontiers in Energy Research, April 2024-till date

e Editorial Board Member: Nature Scientific Reports Journal, September 2024 to till date

e Convenor & Faculty In-charge: Central Research Facility, MANIT Bhopal, 2019-till date.
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Coordinator: IIChE Students Chapter at MANIT Bhopal, Indian Institute of Chemical
Engineers (IIChE), Kolkata, 2019-till date.

Expert/Chairperson in the Chemical Engineering Division: Evaluation of research
projects/wotks at 39 M.P. Young Scientist Congress & Science Festival, February 21-23,
2024 organized by MPCST Bhopal & Hosted by MITS Gwalior.

Third Party Auditor/Technical Expert: Legacy waste dumpsite remediation, urban
administration and development (UAD) Bhopal, December 2023-till date.

Technical Expert: Inspection of scientific machines, Madhya Pradesh Cooperative Dairy
Federation Limited (MPCDF), Bhopal, November 2023-till date.

Expert Member: National Clean Air Programme (NCAP), Ministry of Environment, Forest
& Climate Change, Government of India, August 2021-till date.

Guest Editor of Special issues: “Challenges in managing groundwater resources and human
health risk assessment of emerging groundwater contaminations”. Springer: Environmental
Science and Pollution Research & “Biomass-related Carbon Capture”. Elsevier
(ScienceDirect): Carbon Capture Science & Technology.

International Expert/Reviewer: 5-Year assessment of research chair for the National
Research Foundation: Prof EW] Van Steen, (University of Cape Town, South Africa), 2022
External Member in Board of Studies (BOS) in Petrochemical Department, UIT-RGPV,
Bhopal, August 2023

Minor degree Expert, Petrochemical Department, UIT-RGPV, Bhopal, September 2023
MANIT Appreciation letter: Recognition of participation in the discussions and
contribution in designing the implementation strategy for the recommendations of Prof.
Dhande Committee for aiming MANIT Bhopal to achieve Center of Academic Excellence.
Technical Committee: 8t International Conference on Advances on Clean Energy Research
(ICACER 2023), Barcelona, Spain, Technical Co-Sponsor: Universitat Politécnica de
Catalunya BarcelonaTech (UPC), Spain, 28-30 April 2023. http://www.icacer.com

Invited Speaker: 2rd International Conference on Renewable and Sustainable energy
conference, Crowne Plaza Rome - St. Petet's, an IHG Hotel, Rome, Italy March 13-15, 2023.
https://www.albedomeetings.com /2023 /renewablemeet

Session Chair: International Conference on Advances in Chemical and Materials Sciences
(ACMS-2022), Organized by Indian Institute of Chemical Engineers Kolkata, February 24-26,
2022

Organizer & Moderator, International invited talk on “Soft Composite materials for
biomedical applications”. Prof. Vinu Unnikrishnan, West Texas A&M University, USA at 3«
October, 2020

Organizer & Moderator, Dr. S. Sakthivel, Assistant General Manager, Technology Group,
TATA Consulting Engineers Ltd. Mumbai, India on “Process Engineering Methodology" at
31st October, 2020.

Organizer & Moderator, Academia-Industry Interaction on “Entrepreneurship and start-up,
Opportunities in Carbon and Allied Industry” organised by ChESA & IIChE-MANIT
Students Chapter, Department of Chemical Engineering, MANIT Bhopal, 9t December 2022.
Organizer & Moderator, “Felicitation of GATE2023 rankers” organised by ChESA &
IIChE-MANIT Students Chapter, Department of Chemical Engineering, MANIT Bhopal,
20t March 2023.

National Scientific Committee: Third International Conference on Advances in Materials
Science 2022 Dr. Vithalrao Vikhe Patil College of Engineering, Ahmednagar, State-
Maharashtra, India, 8-9 December, 2022

Board of Studies Expert, Sai Sathya University, Sehore, February 2022-tll.

B.Tech students Examiner: LNCT Bhopal, May 2022

PhD thesis Examiner, Anna University, Villupuram Campus, Tamil Nadu, 15% June, 2022.
PhD thesis Examiner, VESTR University, Vadlamudi, Andra Pradesh, 22d May, 2022.

PhD thesis Examiner, Anna University, Trichy Campus, Tamil Nadu, 05 April, 2022.
PhD thesis Examiner, Anna University, Trichy Campus, Tamil Nadu, 30t August, 2021.
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PhD thesis Examiner, VESTR University, Vadlamudi, Andra Pradesh, 11t May, 2021.
International Expert Member: Annual Evaluation of Academic and Research Report at
School of Chemical and Biological Engineering, Seoul National University, South Korea
January, 2021.

Conference session chair & technical advisory committee: International Conference on
Recent Innovation in Cleaner Technologies, 8-9%, March 2021, MNIT Jaipur.

Expert Member: Screening-cum-Technical committee, M.P.PCB Bhopal, February, 2020-till
date.

Advisory Committee: STTP on Process Modelling & Simulation of Micro and Macro (Steady
State & Dynamic) Models, 17-220d February 2020 organised by Rajiv Gandhi Proudyogiki
Vishwavidyalaya under TEQIP-111, Bhopal.

Technical Committee: 4t International Conference on Advances on Clean Energy Research,
April 5-7, 2019, hosted by the University of Coimbra, Portugal.

Technical Committee & session chair: National Conference on Advances in Chemical
Engineering and Science, March 7-8, 2019, hosted by the Department of Chemical
Engineering, Indian Institute of Science Education and Research Bhopal.

Technical Committee: 20d International Conference on New Energy and Environment
Engineering, May 3-5, 2019, hosted by the Nanyang Technological University, Singapore.
Expert Member: Selection committee of SRF under sponsored project at CIAE Bhopal, 27t
May, 2019.

Catalysts Committee: International Conference on Applied Catalysis & Chemical
Engineering, April 8-10, 2019, Dubai, UAE.

Technical Committee: 3t International Conference on Advances on Clean Energy Research,
April 6-8, 2018, hosted by the Barcelona, Spain.

National Technical Committee: Global Conference on Renewable Energy, 19-215tOctober
2015, organized by Department of Mechanical Engineering, NIT Patna, India and
WEENTECH, Coventry, UK.

International Technical Committee: International Seminar on Renewable Energy and
Sustainable Development, 15-17t June 2015, organized by College of Science and Technology,
Royal University of Bhutan, Bhutan and WEENTECH, Coventry, UK.

Editor/Associate Editor: Int. J. Frontier Technol,, Int. J. Chem. Res., Int.J. Knowledge Eng.,
Int. J. Frontier Technol., Academic Journals Online. J. Ecol. Environ. Sci., Int. J. Chem.
Technol. Res.

Peer Reviewer: ACS Applied Bio Materials, Chem. Eng. J, Ind. Eng. Chem. Res., J. Hazard.
Mater, CLEAN - Soil, Air, Water, Can. J. Chem. Eng., Bioremed. |, Braz. ]. Chem.Eng., Int. J.
Environ. Res., J. Ind. Eng. Chem., Sep. Sci. Tech., Chem. Eng. Commun., J. Integrative
Environ.Sci., Exp. Therm. Fluid Sci., J. Inst. Eng. (India): Series E, Adsorp., Int.]. Chem. Res.,
Environ. Eng. Manage. J., International Energy Journal, Indian Society of Agricultural
Engineers, Journal of Materials Science: Materials in Electronics, Regional Energy Resources
Information Center, Asian Institute of Technology and other reputed Journals.

Expert member: Faculty promotion/CAS scheme at Ujjain Engineering College, April 2018.
PhD thesis Examiner, Anna University, Chennai, Tamil Nadu, September, 2018.

External Examiner: MTech theses at NIT Raipur, Chhattisgarh, India, June, 2016.

Board of Studies Expert, Sai Sathya University, Sehore, India. 2015-2017, 2019-2021.
Student Project Examiner, Indian Institute of Industrial Engineering, Mumbai, India, 2016.
Technical Committee Member: International Conference on “Environment and
Agriculture in the UN Sustainable Development Goals” organized by Janparishad, MANIT,
JMBVSS and SusTranCon (USA), and will be held in Bhopal (India) on 17-19% December,
2016.

Advisory Committee Member: National Seminar On “Green Techno—economical
approaches in development of Smart City: Role of Science & Technology” organized by
Department of Chemical Engineering, Indore Institute of Science & Technology, Indore,
India, 17-18% November, 2016.
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Advisory Committee Member: National Workshop On “Advances on Waste Valorization:
New Horizons for Sustainable Society” organized by Department of Chemical Engineering,
Indore Institute of Science & Technology, Indore, India, October 21-220d, 2016.

Event Judge: ANVESHAN-Solid Waste Management model presentation, Technosearch
2K16 and PURGE in association with Bhopal Municipal Corporation, M.P, India, October
21-220d 2016.

Advisory Board Member: National Conference on “Bioresources as a key to value added
products” organized by Department of Biotechnology, Institute of Engineering &
Technology, Mangalayatan University, Aligarh, UP, India, April 29-30t 2016.

Technical Committee Member: International Conference on Advances on Clean Energy
Research, Bangkok, Thailand, April 16-18% 2016.

Editor, International Journal of Frontier in Technology (MANIT Journal), May 2014-Jan
2017.

Institute level solid waste management committee member, December 2014 onwards.
Solid waste management through urban development, national green tribunal.

Warden, New Hostel (Energy Centre), MANIT Bhopal, July 2012-July 2013.

Warden, Hostel No.8, MANIT Bhopal, July 2013-July 2014.

In-charge Head in launching academic programme—M.Tech. (Chemical Process Design),
B.Tech syllabus committee member, MANIT, Bhopal, India. (28" senate meeting approved,
2012)

BOS Coordinator & Convenor: Approved senate (36" senate meeting Item S-27.2017-1-
5.3) vide official order (No. Admi/18-19/1224 dated 25/03/2019) changed name of M.Tech
course title (M.Tech in Chemical Engineering).

Annual Report faculty coordinator, Department of Chemical Engineering, MANIT,
Bhopal, India, June 2019-June 2021.

DRPC Coordinator, Faculty Convener, Chemical Engineering Association and IIChE
students chapter coordinator, Departmental Infrastructure coordinator, Departmental library
coordinator, B.Tech project coordinator, Board of Studies (BOS) member, Examination
coordinator, Convocation coordinator, Department of Chemical Engineering, MANIT,
Bhopal, India.

CAD laboratory: Computers with all latest facilities designed from R & D project.
Industrial Pollution Abatement and Mass Transfer laboratories faculty In-charge and its
manual framed, Department of Chemical Engineering, MANIT, Bhopal, India.

Heat transfer laboratory: Experimental conducting in-charge, Department of Chemical
Engineering, MANIT, Bhopal, India.

Observer for various National levels Examination JEE, NET (UGC), 21st National Children
Science Congress, MPCST Bhopal, India.

External examiner at Ujjain Engineering College, Ujjain, M.P, MITS, Gwalior, M.P, IPS
Academy, Indore, M.P, SAMRAT Ashok Technological Institute, Vidisha, M. P, India, LNCT,
Bhopal, Sai Sathya University, Sehore, Indian Institute of Industrial Engineering, Mumbai,
India.

Subject expert at LNCT, Bhopal, M.P., for faculty recruitment, 2015.

Technical Committee: International Conference on Green Computing and Technology,
Organized by the SIES Graduate School of Technology, September 05 -06, 2013, Navi
Mumbai.

Organizing Committee: Third IFIP International Conference on Bioinformatics, Organized
by Department of Mathematics, MANIT Bhopal, September 23 -26, 2013.

Organizing Committee: 15t International Conference on Mechanical Engineering: Emerging
trends for sustainability, Organized by Department of Mechanical Engineering, MANIT
Bhopal, January 29-31, 2014.

Executive Member-Association of Chemical Engineering Students, 2003-2004, Pondicherry
Engineering College (PEC), Puducherry, India.
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e Head-Engineering Advising committee- J-O-U-R-N-E-Y-Multipurpose Social Service &
Society Development Centre, 2006-2008, Puducherry, India.

PUBLICATION INTENDED FOR PROFESSIONAL COMMUNITIES

1.

Suresh S, Tiwari, H.L., Mittal, S.K., Desmukh T.S., Sharma, A.K,, Jaiswal, R.K., 19t International
conference on Hydraulics, Water Resources, Coastal and Environmental Engineering, Conference
Souvenir, pp.150+xvii, Dec 18-20, 2014.

Suresh S, Industrial Pollution Abatement and Mass Transfer laboratories manual framed, Department
of Chemical Engineering, MANIT, Bhopal, India.

Suresh S, Fuel Processing and Technology laboratory manual framed, Department of Chemical
Engineering, MANIT, Bhopal, India.

Suresh S, Modelling and Simulation laboratory manual framed, Department of Chemical Engineering,
MANIT, Bhopal, India.

PUBLICATION INTENDED FOR THE PUBLIC LINKED TO THE APPLICANT’S RESEARCH

1.

2.

Suresh S, Abbasi S A, Gajalakshmi S, Nothing fancy, two aquatic plants do the trick, The Hindu and
Dinamalar (India's National Newspaper), Wednesday, Jun 14, 2000.

Suresh S, Abbasi S A, Technology for wastewater treatment, Technology Scan-TECH MONITOR, .4
National Magazine, July-Aug, 2006: 9-10.

Suresh S, Laboratory scale biogas technology, The Patika (India’s National Newspaper), Saturday, Sep
15,2012

Suresh S, Demonstration of Laboratory scale biogas technology, Telecasted on Doordarshan National
TV, Saturday, Sep 15, 2012.

Suresh S, Krishnakumar, Baredar, P, About curious on amino acids from hair waste, The Patifa (India’s
National Newspaper), Saturday, Feb 14, 2021

PUBLIC ARTISTIC AND DESIGN ACTIVITIES

1.

2.

Rana G, Suresh S, Adsorption column model for water treatment by using activated campus waste,
Student Technosearch, MANIT Bhopal, India, March 2011.

Ravi Tripathi, Suresh S. Production of electricity using low-cost biomass, Tefest, Indian Institute of
Technology, Bombay, India. Jan. 2011.

Sachin, Rai, Electrochemical treatment model, presented at International conference on on Advances
in Chemical Engineering (ICACE2015), organized by Department of Chemical Engineering, NITK,
20-22% December 2015.

Suresh S, Arisutha S. Modeling and parameter optimization of biogas production from sisal leaf residue,
palash leaf litter and bamboo chips, 103 Indian Science Congress 2016, Indian Science Congress
Association and University of Mysore, Mysore from 3-7 January 2016.

AUDIOVISUAL MATERIAL, ICT SOFTWARE

Suresh S, Heat Transfer course material presentation taught under the National Mission on Education
through ICT (MHRD, Govt. of India) & II'T Bombay, Nov’ 29-Dec’ 10, 2011.

INVITED TALKS

1. Waste-to-Wealth: Lab models, Products, and Technologies, National Institute of Technical
Teachers' Training & Research (NITTTR), Bhopal, 26t September 2024.

2. Chemical Engineering Concepts, Operations and Processes. Govt. Polytechnic College,
Rajgarh, 25t September 2024

3. Chemical Engineering Concepts and Approaches, Petrochemical Engineering UIT-RGPV,
Bhopal, 18" April, 2024

4. Empowering the Future: Harnessing Novel Catalysts and Clean Technologies for Green
Hydrogen Production. International conference on catalysis for clean energy technologies and
sustainable development, Punjab University, 5t April 2024

5. Advancing Sustainable Materials: Innovations in Energy Production and Storage. National
Conference on Biotechnological Advancements for Sustainable Environment. organized by
School of Biotechnology and Chemical Engineering, Vel Tech High Tech Dr. Rangarajan Dr.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Sakunthala Engineering College, Avadi, Chennai, sponsored by Science and Engineering
Research Board (SERB), DST New Delhi. 40 April, 2024

AI/ML-Assisted Technology: Future Vision in Chemical Engineering. eSTC-Future Prospects
in Chemical Engineering: AI/ML, Microfluidics, Bioprocess Engineering, Green Technology
(FPCE-2024), Chemical Engineering Department, NIT Hamirpur, 3 April 2024.
Wastewater/Sludge treatment and Resource recovery: Current trends, Challenges and
Potential solutions. ATAL-AICTE FDP on Treat Water and Save Environment: Recent
Trends and Advancement in Treatment of Effluent Water, IPS Academy, Indore, 7t March,
2024

Engineering solution for a sustainable world (Vision India 2047-Viksit Bharat), World
Engineering Day 2024 celebration at The Institution of Engineering (India), MP State Centre,
Bhopal. Date of talk: 4h March 2024

Indigenous ChemTech innovation (Transformation India 2047): National Science Day-2024,
Department of Biosciences & Incubation Centre, Barkatullah University, 28t February 2024
Energy Transition, Decarbonisation and Environmental Sustainability. ATAL-AICTE FDP
on Clean Energy Technologies for Sustainable Development, School of Energy &
Environment Management, RGPV Bhopal , 12t February, 2024

Photocatalysts and Degradation: Central Effluent Treatment Plant. Sustainable solutions to
the Industrial water Management, The Institution of Engineering (India), MP State Centre,
Bhopal Date of talk: 6 February 2024

Understanding HPLC/GC-MS analysis methods: Key Principles and Applications. eSTC-
Principles of Analytical Instruments for Chemical and Environmental Engineers, Chemical
Engineering Department, NIT Hamirpur, 19% January 2024.

Green Energy Technologies for achieving carbon neutrality, Department of Green Energy
Technology, Pondicherry University, 12t January 2024.

Green Sustainable Materials from waste biomass for different Applications, Department of
Mechanical Engineering, VESTR University, Vadlamudi, Andra Pradesh, 20d January 2024.
Bio-composite and innovative materials: Recent advancement and Challenges, Department of
Mechanical Engineering, VESTR University, Vadlamudi, Andra Pradesh, 24t April 2023.
Microbial Fuel Cell for Hydrogen Production, Department of Chemical Engineering, VFSTR
University, Vadlamudi, Andra Pradesh, 25t April 2023.

Green Technologies and Processes for achieving carbon neutrality. National Workshop on
“Carbon neutrality for sustainable development: Challenges and Advances” 13t March 2023
organized by IPS Academy Institute of Engineering & Science, Indore sponsored by Science
and Engineering Research Board (SERB), DST New Delhi.

Waste-to-energy conversion technology and process design-via-Industrial Practices. ATAL
faculty development Program on “Waste to Wealth: Emerging Trends in Green Energy for
Sustainable Development, School of Biotechnology and Chemical Engineering, Vel Tech High
Tech Dr. Rangarajan Dr. Sakunthala Engineering College, Avadi, Chennai. 10 December,
2022.

Decarbonization and Energy transition: Driving force for Green Hydrogen, 26 Regional
Conference of Orissa Chemical Society & 7t National Conference on “Recent Advancement
in Materials Sciences”, Department of Chemistry, Veer Surendra Sai University of Technology,
Sambalpur, Odisha, 18 November, 2022.

Integrated Water Management Model for Coastal Resilient City for Hydro-Meteorological
Hazards, Expert Lecture at AICTE-FDP “Disaster Risk Management (6-11 December, 2021),
Anna University, Trichy campus (8/12/2021)

Successful Journey & Sequence A Research Project Proposal, Petrochemical Engineering UIT-
RGPV, Bhopal, 13t November, 2021

Plasma catalysis: a feasible solution for carbon dioxide valorization? at FDP “Carbon dioxide
as a working fluid for future energy requirements (25-29 October, 2021) , NIT Andhra Pradesh
(28/10/2020)

Metal oxide based materials for energy application, Short Term Training Programme
(Synthesis, Characterization and performance of Advanced materials) from April 26t-May 01,
2021, MANIT Bhopal. 13 May 2021.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Biomass energy conversion technology via value added products and chemicals,
AICTE sponsored Short Term Training Programme (Energy (Non-Conventional
Sources of Energy) from April 26*>-May 01, 2021, Beant College of Engineering &
Technology, Gurdaspur, Panjab. 27t April 2021.

Photocatalysts and Degradation, TEQIP sponsored STTP on Inter Disciplinary Aspects of
Nanotechnology, School of Nanotechnology-RGPV Bhopal, 23-25 March 2021.

Technical skills perspectives for Teachers, Scientists and Scholars, AICTE-ISTE sponsored
STTP on theme “The Impact of Faculty Development on Teaching Skills and research
scholars for Technical Perspectives, Sri Satya Sai University of Technology and Medical
Science, Sehore, 10t March 2021.

Chemical Reaction Engineering Concept in Central Effluent Treatment Plant, AICTE
sponsored Short Term Training Programme (Energy and Environmental Pollution) from 01st
March-6t March 2021, Beant College of Engineering & Technology, Gurdaspur, Panjab. 03
March 2021.

Practical HPLC Methodology and Applications. Expert Lecture at Advanced Methods of
Material Characterization and Surface Analysis (AMCSA-2021), MANIT Bhopal 28® Feb
2021.

Teaching Experimental Design Using a GC-MS Analysis. Expert Lecture at Advanced
Methods of Material Characterization and Surface Analysis (AMCSA-2021), MANIT Bhopal
28 Feb 2021.

Low Cost Catalysis, Kinetics & Reactor Modelling: Discussion towards reduction of CO2, H»S
and CHO. Expert Lecture at International Webinar on “COz Reduction processes for future
energy development” (CO-RPFED 2020), MANIT Bhopal (24/10/2020)

Mesoporous Materials: Concept to Prototype Applications. “Challenges and opportunities in
designing Nanoarchitectonics of Nanoporous carbon materials for industrial application
(NANCM- 2020)” MME., Dept. (19/09/2020)

Process Calculation and advances in refinery operations, UI'T-RGPV Bhopal on 19% October
2020

Synthesis of Mesoporous Material and Applications, Expert Lecture at Online FDP on
“Nanotechnology and Nanomaterials for Interdisciplinary Applications (NNIA— 2020)”
Mech., Dept. (30/07/2020)

Chemical and Bio-Reaction Engineering: A Perspective, 13t June 2020, hosted by Department
of Biotechnology and Chemical Engineering, Vel Tech High Tech Dr. Rangarajan Dr.
Sakunthala Engineering College, Chennai Tamilnadu.

Fundamentals and Application of Radiation Heat transfer, 9 December 2019, hosted by the
Automotive Engineering Centre, Faculty of Mechanical Engineering, Universiti Malaysia
Pahang, Malaysia.

Chemical Engineering & Technology Industrial Application, 30® November 2019, hosted by
School of Engineering of Sti Satya Sai University of Technology & Medical Sciences, Sehore.

N-Tanks in series model applied for wastewater treatment, National Conference on Advances
in Chemical Engineering and Science, March 7-8, 2019, hosted by the Department of Chemical
Engineering, Indian Institute of Science Education and Research Bhopal.

Sludge-to-Energy Technologies, International workshop on Advances in Energy and
Environmental Sciences for Sustainable Development, Rabindranath Tagore University,
Bhopal, September 27-28, 2018.

Design of reactors using MATLAB, ASPEN PLUS and CFD TOOLS: A Fundamental View,
Modeling using Computational Fluid Dynamics and Matlab (MCFDM-2016) ", Department
of Chemical Engineering, NIT Raipur, India, 27% June — 15t July, 2016.

Water Treatment by Adsorption and coagulation process, Environmental Engineering and
Management, Asian Institute of Technology, Thailand, 19% April 2016.

Modeling and parameter optimization of biogas production from sial leaf residue, palash leaf
litter and bamboo chips, 1034 Indian Science Congress 2016, Indian Science Congress
Association and University of Mysore, India, 3-7% January 2016.

Methane sensing nanomaterials-From Concept to Prototype. STTP on “Nano-manufacturing
and nanotechnology organized by Department of Mechanical Engineering, MANIT Bhopal
during 21-25% December 2015.
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43.

44,

45.

40.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Grassroots Renewable Innovation in Green Technologies. National Workshop on
Breakthrough Energy Technologies and Challenges for Sustainable Development” 29-30,
October 2015, Indore Institute of Science & Technology, Indore, India.

Process Innovation and Patenting of Photoreactor Technology, Short term course “Role of
New Product Development and Intellectual Property Rights in Global Competitiveness”, 14-
18, October 2015, Department of Mechanical Engineering, MANIT Bhopal.

Green Technology- A Chemical Engineering Perspectives, 48® Engineers Day, on the theme
of “Engineering Challenges for Knowledge Era”, IEI (India), MP state centre, 15th Sep’ 2015.
Green Technology for Sustainable Environment”, Green Chemistry and Engineering for
Sustainable Environment, Institute of Engineering and Science, IPS Academy, Indore M.P.,
21-22 August 2014.

Searching for Suitable Green Technologies to Sustainable Environment, 2 International
Conference on Emerging Trends in Agriculture, Horticulture and Environmental Engineering,
Noor-Us-Sabah, Bhopal, 15-17 November 2014.

Utlization of Agricultural Residues (Waste-to-Energy). International conference on
Sustainable Agriculture, Horticulture & Environmental Development, a Global Concern,
Janparishad, Bhopal, 21-23, Feb. 2014.

Biochemical Conversion of Agricultural Residues. International conference on Sustainable
Agriculture, Horticulture & Environmental Development, a Global Concern, Janparishad,
Bhopal, 21-23, Feb. 2014.

Biomass to biofuel. TEQIP sponsored Short-term training program on “Bio-energy
conversion technologies”, Department of Chemical Engineering, MANIT, 24-28 December,
2013.

Separation of ammonia from fertilizer effluent using hollow fibre membrane technology.
TEQIP sponsored faculty development program on “Reverse Osmosis - Principle and
Applications”, Department of Chemical Engineering, PEC Puducherry, Junel7-21, 2013.
Modeling the performance of the anaerobic digester systems for biogas energy production.
“Two days workshop on Emerging technologies for conversion of biomass to biofuels”,
Department of Energy, MANIT Bhopal, 22-23, Sep’ 2012.

Treatment of industrial wastewater using sequential batch reactor: A preliminary study, 3rd
National Conference on “Urban & Industrial Waste Management 2012, June 29, 2012,
Ahmedabad, India

Catalytic Conversion of Plastic Waste to Fuels, in the short term course on” Green Catalysis
For Industrial Applications”, 07-11 May, 2012, Department of Chemical Engineering, Maulana
Azad National Institute of Technology Bhopal, India.

Zeolites synthesis and its application as adsorbent, in the short term course on” Green
Catalysis For Industrial Applications”, 07-11 May, 2012, Department of Chemical
Engineering, Maulana Azad National Institute of Technology Bhopal, India.

Production of bio-diesel by using micro—algae: challenges and Future Prospects. Short term
course on Recent trends in Industrial Pollution and Energy Management, MANIT Bhopal, 09-
13+ May, 2011.

Micro—Algae as a source of Bio diesel: Challenges and Future Prospects. Institution of
Engineers (IE), Bhopal, India. Jan. 8-9, 2011.

COURSES ATTENDED /TRAINING

Bureau of Indian Standards (BIS) Annual Convention for MoU Partners for Chemical Engineering
Discipline, Dharamshala, H.P. 23-24 Aug 2024.

CPCB sponsored raining programme on Soil Pollutants Impact Assessment and Remediation of
Contaminated Sites” organized at ICAR-Indian Institute of Soil Science, Bhopal, 23-25 May, 2023.
915t ACS Colloid & Surface Science Symposium, The City College of New York, Jul 9-12, 2017.
Seminar on “Nanostructured and Nanocomposite Polymer Films and Membranes” delivered by Prof.
Stephen Martin, Virginia Tech, organized by Department of Chemical Engineering, CCNY, CUNY,
New York, USA, 8% May 2017.

Seminar on “Advanced rheology measurements for hydrates and CMP slurries” delivered by Prof.
Matthew Liberatore, University of Toledo, organized by Department of Chemical Engineering, CCNY,
CUNY, New York, USA, 1st May 2017.

1.

2.

»

32





10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Seminar on “Fluid Catalytic Cracking— Challenges and Opportunities for Catalyst Design” delivered
by Dr. Lucas Dorazio, BASF Corporation, organized by Department of Chemical Engineering, CCNY,
CUNY, New York, USA, 3 April 2017.

Seminar on “Building Better Biofilms: Chemical Interactions and Structure-Function Relationships in
Bacterial Communities” delivered by Prof. Allon Hochbaum, University of California, Irvine, organized
by Department of Chemical Engineering, CCNY, CUNY, New York, USA, 27t March 2017.
Seminar on “Controlling Catalysis with Visible Light” delivered by Prof. Tomislav Rovis, Columbia
University, organized by Department of Chemistry and Biochemistry, CCNY, CUNY, New York,
USA, 20 March 2017.

Seminar on “Development of Experiment and Theory to Detect, Predict, and Visualize Ligand Phase
Separation on Metal Nanoparticles” delivered by Prof. David Green, University of Virginia, organized
by Department of Chemical Engineering, CCNY, CUNY, New York, USA, 27t February 2017.
Seminar on “Collaboration for Innovation” AIT Solutions, Thailand, 12-13t%h May 2016.

Seminar on “Water Environment Engineering in China: Creative innovation towards the future”
delivered by Prof. Xiaochang Wang, School of Environment & Municpal Engineering, Xian University
of Architecture & Technology, China, organized by Environmental Engineering and Management,
Asian Institute of Technology (AIT), Thailand, 17t March 2016.

Training program on “Urban Climate Change Adaptation and Resilience” organized by AECOM, East-
West Centre, and the Asian Institute of Technology Thailand, 7-11% March 2016.

Seminar on “Advanced Technology and Innovation for sanitation: solar toilets and safe effluent reuse
by UV by Prof. Karl G. Linden, University of Colorado at Asian Institute of Technology (AIT),
Thailand, 10t March 2016.

Seminar on “Biomass supply chain sustainability in India” delivered by Prof. Sadhan Kumar Ghosh,
University of Jadhavpur, Kolkata, India, organized by Asian Institute of Technology (AIT), Thailand,
8th March 2016.

Seminar on “Using DNA to conserve and protect Tropical Forest” delivered by Prof. Andrew Lowe,
Professor and Director, Centre for conservation Science & Technology, University of Adelaide,
Australia, organized by Energy Engineering Field, Asian Institute of Technology (AIT), Thailand, 15t
March 2016.

Seminar on “Hazard risks” delivered by Dr. Indrajit Pal, Disaster Preparedness, Mitigation and
Management division, organized by Energy Engineering Field, Asian Institute of Technology (AIT),
Thailand, 13® February 2016.

Seminar on “Why Fukushima-1 accident happened?” delivered by Dr. Noritaka Yusa, Associate
Professor, Department of Quantum Science and Energy Engineering, Graduate School of Engineering,
Tohoku University, organized by Energy Engineering Field, Asian Institute of Technology (AIT),
Thailand, 23 February 2016.

Seminar on “Electricity Access in Developing World” delivered by Dr. Govinda R. Timilsina, Senior
Research Economist, World Bank, organized by Energy Engineering Field, Asian Institute of
Technology (AIT), Thailand, 9% February 2016.

103 Indian Science Congress, University of Mysore, 3-7t January 2016.

4t JGCW Two day Symposium on Industrial Green Chemistry World IGCW 2015), organised by
Green ChemisTree Foundation, Mumbai during 3-4® December, 2015.

Seminar on “Research on COz to Methanol”, organized by ONGC, New Delhi, during 29 September
2015.

International conference on Sustainable Agriculture, Horticulture & Environmental Development, a
Global Concern, 21-23, Feb. 2014, Janparishad, Bhopal.

TEQIP sponsored short term training program on “Recent advances in Renewable Energy Systems”
21-25% October, 2013, Department of Energy, MANIT Bhopal

TEQIP sponsored faculty development program on “Reverse Osmosis - Principle and Applications”
Junel7-21, 2013, Department of Chemical Engineering, PEC Puducherry

AICTE sponsored faculty development program on “Computational techniques and its applications in
Engineering research” May 27- June 7, 2013, Department of Mechanical Engineering, PEC
Puducherry, India.

TEQIP sponsored faculty development program on “Green Manufacturing and Material Processing”
June 10-14, 2013, Department of Mechanical Engineering, PEC Puducherry
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.
41.

42.

43,
44,

45.

40.

47.

48.

49.

50.

Two days National Workshop on “Recent Trends in Renewable Energy”, 09-10, Nov, 2012,
Department of Mechanical Engineering, MANIT Bhopal.

Two days National seminar on “Energy, Environmental and Sustainability”, 1-2 March, 2012,
Department of Energy, MANIT Bhopal.

Two days Workshop on “Writing Effective Conference Papers”, 18-19 Feb. 2012, Under MHRD,
Govt. of India & II'T Bombay, MANIT Bhopal.

ISTE Workshop for Coordinators On Heat Transfer, Under the National Mission on Education
through ICT (MHRD, Govt. of India), II'T Bombay, Sep 12-16, 2011

Green technology towards low carbon society, MANIT, Bhopal, March 30, 2011

Cleaner technology, short-term course, CPCB-1IT Roorkee, Feb., 23-25, 2011.

National conference on genomics: Tool for Bioprospecting, Department of Bioinformatics, MANIT,
Bhopal, Nov 20-21, 2010.

International conference and exhibition on Oil and Gas, Petrotech2010, ONGC, New Delhi, Oct 31-
Nov 03, 2010.

Science and Technology for Sustainable Development of India, Department of Electrical Engineering,
MANIT, Bhopal, Aug 13-14, 2010.

Use of sophisticated instruments like GC-MS/GC, HPLC, CHNS, AOX analyzer, CPCB and IIT
Rootrkee, Feb 15-19, 2010.

Safety, Health and Environment Management in Hydrocarbon Industry, Petroleum Federation of
India, Petrotech Society and II'T Roorkee, Jan 22-24, 2008.

Pollution Control Techniques for Distillery Waste, CPCB and II'T Roorkee, March 3-5, 2008.
Hazardous Waste, Batteries Waste and E-Waste Management, CPCB and IIT Roorkee, Nov 13-15,
2008.

Computational Fluid Dynamic, QIP Short term course. AICTE and II'T Roorkee, June 16-27, 2008.
Environment, Health and Safety Management in Process Industries, CPCB and IIT Roorkee, Oct 20-
22, 2008.

Recent Trends in Environmental Management Strategies in Petroleum, Petrochemical and Fertilizer
Industries, CPCB and II'T Roorkee, Feb 11-13, 2008.

Municipal Solid Waste-Planning, Collection, Handling and Disposal, II'T Roorkee, Dec 4-8, 2007.
National Science Day celebrations “Nurture Nature for our future”, organized by Pondicherry
University, Puducherry, India, 28 February, 2000.

National level Technical symposium “INChES 2006 organized by IIChE, Department of Chemical
Engineering, Annamalai university, Tamil Nadu, Apxil, 2000.

National Seminal on “Protein Engineering” (NSPE), organized by Department of Chemical
Engineering, Annamalai university, Tamil Nadu, 7-8% March, 2005.

UGC Refresher course on Industrial Biotechnology, University Grant Commission and Annamalai
University, Nov 3-27, 2004.

Workshop on “Energy Management” organized by Indian Institute of Chemical Engineers (IIChE),
Pondicherry Regional Chapter (PRC) and Department of Chemical Engineering, Pondicherry
Engineering College, Puducherry, India, 8 February 2003.

National Seminar on “Clean & Sustainable Technology”, organized by IIChE — PRC and Department
of Chemical Engineering, Pondicherry Engineering College, Hotel Annamalai International,
Puducherry, India, 10%-11t% October, 2003.

National Level Students Technical Symposium “Tie lines 20027, organized by  Department of
Chemical Engineering, Pondicherry Engineering College, Puducherry, India, 2002.

INDUSTRIAL/FIELD VISITS

SRR ARSIl S

o N

Navin Fluorine International Ltd, Dewas-Madhya Pradesh, 2024

Hindustan Electrode Graphite Ltd, Mandideep-Madhya Pradesh, 2023

Central Effluent Treatment Plants, Indore-Madhya Pradesh, 2020

Gas Authority of India Limited (GAIL), Vijayapur-Madhya Pradesh, 2019

New York Wastewater Treatment Plant, USA, 2018

The King’s Royally Initiated Laem Phak Bia Environmental Research and Development Project, 25t
March 2016.

AIT Wastewater treatment plant. Thailand, 23+ March 2016.

Cho Heng Rice Vemicelli Co Ltd. Thailand, 18t March 2016.
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Akkhie Prakarn Co., Ltd. Thailand, 15t March 2016.

Banwa-Hi Tech Industrial Estate wastewater Treatment plant, Thailand, 15% February 2016.
Nonthaburi Municipality, Nonthaburi Province, Thailand, 11t February 2016.
Bhopal Municipal Corporation, Bhopal, M.P., India, 2015.

Pilot scale gasifier plant, near Law college, Bhopal, M.P., India, 2014.

Pilot scale Biogas plant (10m3/45m?3), Sharda Vihat school campus, Bhopal, M.P., India, 2014.
Central Institute of Agricultural Engineering, New Delhi, 2014.

Ordnance Factory, Itarsi, M.P., India, 2014.

Central Institute of Polymer Engineering & Technology, Bhopal, M.P., India, 2014.
SOM Distillery Industry, Bhopal, M.P, India, 2013, 2021

Lupin & Lupin Pharmaceutical Industry, Bhopal, M.P., India, 2013.

Pollution Control Board, Bhopal, M.P., India, 2013.

Grasim Industry, Nagda, M.P., India, 2013.

Solid waste dumping yard, Banpura, Bhopal, M.P., India, 2013.

Pilot scale gasifier plant, Manna Village, Bhopal, M.P., India, 2012.

Agrawal Paper Mill and Agro Industry, Vidhisa, M.P., India, 2011.

Modi Sugar Industry, UP, India, 2009.

Municipal Wastewater Treatment Plant, Haridwar, Uttarakhand, India, 2009.
Central Pollution Control Board, New Delhi, India, 2009.

Engineers India Limited, New Delhi, India, 2009.

Indo-Gulf Fertilizers Ltd., (Aditya Birla group) Jagdishpur (U.P.), India, 2007.
Hindustan Lever Limited, Vadamangalam, Puducherry, India, 2004.

Shashan and Chemfab chemicals Industries, Kalapet, Puducherry, India, 2004.
Anglo-French Textile Industry, Puducherry, India, 2004.

Sica Breweries, Puducherry, India, 2003.

Leather/Biofiber Industry, Karaikal, Puducherry, India, 2003.

Henkel India Ltd, Karaikal, Puducherry, India, 2003.

Grasim Cements Industry, Ariyalur, Tamil Nadu, India, 2003.

Pondicherry Co-operate Sugar Mill Ltd, Lingareddipalayam, Puducherry, 2003.
Jyothy laboratories Ltd, Puducherry, 2003.

Caplin Point Laboratories Ltd, Puducherry, 2002.

Chennai Petroleum Corporation Limited, Chennai, India, 2002.

RESEARCH INTERESTS

New sorbents & Catalysts, Reactor Design, Environmental Biotechnology, Wastewater Treatment, Waste-
to-Energy, Nanoengineered Materials, Biofuels and Intermediates from CO. and Biomasses, Green
Hydrogen, Decarbonization and Energy Transition, Technical Textiles, Gas separation, Air Pollution
Abatement, Sensing of toxic gases, Process Safety & Disaster Management

TEACHING INTERESTS

Chemical Reaction Engineering

Momentum, Heat and Mass Transfers
Process Control and its dynamics

Transport Phenomena

Process Modelling and Simulation
Environmental Pollution Control and Process Safety
Water Quality and Management

Bio-energy Engineering
Biochemical/Bioprocess Engineering
Advance Separation Processes
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		Sl. No.

		Panel No.

		Panel Title

		TOR/Scope

		Timeframe



		1

		EED 08 : P1

		Panel for development of Indian Standards on segregation, collection and transportation of Municipal Solid Waste to a disposal site

		· Indian standards on segregation, collection and utilization of waste at commercial facilities (Shops, Markets, Malls, etc)

· Indian standards on segregation, collection and utilization of waste at public facilities (bus stands, railway stations),

· Indian standards on segregation, collection and utilization of waste at hospitality facilities (hotels, community halls, banquet halls)

· Indian standards on segregation, collection and utilization of waste at pilgrimage centres”

		Dec 2025



		2

		EED 08 : P2

		Panel for development of Indian Standards for implements/equipments for Solid Waste

		· Identification of equipments and implements for segregation, handling, storage, transportation anddisposal including Personal protective equipments (PPE)

· Development of Indian Standards on Equipments and Implements for all aspects of Municipal Solid Waste Management Chain

· Review and Revision of 

         o	IS 12647: 1989 Solid Waste Management System – Collection Equipment – Guidelines 

         o	IS 12662 (Part 1): 1989  Guidelines for use of vehicles for collection of municipal solid wastes: Part 1 Selection of vehicles

         o	IS 12662 (Part 2): 2002 Vehicles for collection of municipal solid wastes: Part 2 Guidelines for maintenance

		Dec 2024



		3

		EED 08 : P3

		Panel to deal with the activities of ISO/TC 275 and ISO/TC 297

		i) to study in-depth the documents received from ISO/TC 275 and ISO/TC 297. The members of the Panel would convey their concurrence of the contents even if there are no comments such that the balloting would be with a strong sense of commitment.

ii) to consider effective participation in the work of ISO/TC 275 and ISO/TC 297 by attending their meetings.  

iii) all the recommendations of the panel would have to be got approved by the Chairman of CHD 33 before further actions, like balloting etc.
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		EED 08 : P4

		Panel for development of Indian Standards on Refuse Derived Fuel

		Panel for development of Indian Standards on Refuse Derived Fuel

		Oct 2025
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		EED 08 : WG 1

		Panel for revision of IS 10447 Guidelines for utilization and disposal of solid waste from integrated steel plants

		Panel for revision of IS 10447 Guidelines for utilization and disposal of solid waste from integrated steel plants

		Oct 2025



		6

		EED 08 : P5

		Panel for formulation of standard on Management of Packaging waste in manufacturers premises including producer responsibility after disposal by the user – Guidelines

		Panel for formulation of standard on Management of Packaging waste in manufacturers premises including producer responsibility after disposal by the user – Guidelines

		Oct 2025
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Report on Manak Manthan Organized on 18 August 2023

On

CHD/33/22328 (WC) Solid Waste Management - Segregation, Collection and Utilization at Commercial facilities (Shops, Markets, Malls etc.) – Guidelines





		S.No

		Cl No

		Proposal and Justification

		Proposal Change

		Remarks by Solid Waste Management Sectional Committee, CHD 33



		1. 

		General

		1) To align with solid waste management rues

2) for uniformity





3) editorial

4) for effective compliance



5) for uniformity





6) to assign responsibility

		1) informing at suitable place(s) that authorization is needed for waste disposal

2) Solid Waste Management Rules, 2016 may be mentioned in the same way wherever mentioned in the standard       

3) Language may be reviewed

4) provision may be added at a suitable place for collection of waste only if properly segregated

5) terms to be used the same way throughout. E.g. biomedical waste is mentioned as ‘industrial bio medical waste’ at another place

6) a person shall be authorized for managing the whole activity

		1) Needs more clarification

2) Agreed

3) Need more clarification on specific clause where it is felt necessary that the language may be reviewed

4) This being a guideline, best practices are collated in this.

5) There is no mention of industrial biomedical waste in the document. Further committee decided to include “non-industrial biomedical waste” in terminology.

6) Authorizing any person doesn’t come under the purview of BIS. Regulatory body dealing with the concerned subject shall authorize a person/organisation to manage the whole activity.



		2. 

		1

		To avoid unambiguity

		Scope should clearly mention that does not cover residential complexes and hospitals. Also, clarify if hostels are covered or not.

		The committee deliberated that IS 16657:2016  is published for domestic households and residential areas. 

Further hostels does not come under scope of this document.

The committee decided to modify the title of the draft standard as “Solid Waste Management - Segregation, Collection and Utilization at Commercial facilities (Shops and shopping complexes, Markets and  Malls) – Guidelines”.

Also 1st line in scope shall be modified as follows
“This standard prescribes guidelines for segregation, collection and processing of solid waste (SW) generated at commercial facilities including shops and shopping complexes, markets and malls”.



		3. 

		3

		For uniformity

		Term ‘facility’ may be defined

		The committee decided to define the term commercial facility and modify it in the standard published.



		4. 

		3.3

		For clarification 

		To be defined viz-a-viz hospital bio medical waste

		Hospital bio-medical waste is not under the scope of this document. Further bio-medical waste generated from hospitals needs to be managed as per Bio-medical Waste Management Rules 2016.



		5. 

		3.6, 3.7

		Not applicable considering standard is not meant for residential complexes

		Words like ‘Domestic’, ‘household’, ‘door to door’,  ‘apartments’, ‘residential’ etc. may be omitted from the terms and definitions

		The committee disagreed to the comment.



		6. 

		3.6

		Repeated at 3.9

		Cl 3.6 may be omitted 

		The committee agreed to remove clause 3.9 Hazardous waste owing to its repetition.



		7. 

		3.6, 3.9

		Not applicable

		‘CFL bulbs’ and ‘tube lights’ to be covered under guidelines for e-waste management.

		The committee agreed that CFL bulbs and tube lights come under e-waste management but is of the view that management of these waste may be taken in the domestic hazardous waste category. The remaining e-waste may be dealt according to the e-waste management rules.



		8. 

		3.8, 3.12

		For clarity

		In Cl 3.8, What category of waste covers ‘inert street sweepings’? How to dispose? 

Further, in Cl 3.12, ‘facility sweepings’ is included. 

		Waste generated such as dust etc. from sweeping of streets is termed as inert street sweepings.



The committee decided to reject the comment.



		9. 

		3.10

		May be added

		‘and final suitable disposal’ may be added at the last



		The committee decided that it is not necessary.



		10. 

		3.13

		May be added

		‘approved by local civic body(ies)’ may be added at the last. Further, the clause may be elaborated for more clarity.

		The committee decided that it is not necessary.



		11. 

		4.2 second line

		May be added

		‘domestic’ may be removed and ‘e-waste’ may be added after hazardous waste

		The committee disagreed to the comment.



		12. 

		4.3.2 first line

And Note

		May be added

		‘separately and’ may be added after ‘dry waste materials’.

Note may be omitted as it is not practically feasible

		The committee disagreed to the comment as the present content of the line is self explanatory.



		13. 

		4.3.3

		Not practical

		Requirement for air-conditioned storage facility to be omitted. 3rd and 4th lines are contradicting w.r.t use of plastic liners. Further, as per new rules, use of non-chlorinated plastic bags are now allowed. 5th line may be omitted as cleaning and washing of liners not feasible. Further, installing processing/semi processing units in commercial facilities is impracticable. Instead, it may be mentioned that ‘ waste shall be disposed in accordance with guidelines issued by local civic bodies’

		The committee deliberated on the points 

i) Nowadays, in many malls and eateries are having a provision of air conditioned storage facility. However, the standard recommends the provision of air-conditioned storage facility.

ii) The committee is of the view that 3rd and 4th line are completely different and there is no contradiction. 

iii) The liner would be approximately 20 kg in weight and is feasible to clean. If the liner is not washed before reuse it might have biological contamination associated with the waste. The committee modified the line as “The plastic liner may be re-used after cleaning or washing.

iv) It is mandatory for bulk waste generators as per the Solid Waste Management Rules 2016.



		14. 

		4.3.7

		May be added

		Additional clause on ‘construction and demolition waste’

		The committee agreed to inclusion of clause 4.3.7 which specifies

“Construction and demolition waste if generated, has to be stored and handed over as per the guidelines provided by civic bodies/ Construction and demolition waste management rules 2016.”



		15. 

		4.4.1 3rd para

		editorial

		Horticultural waste may be omitted as already covered in biodegradable waste

		The committee disagreed to the comment as horticulture waste and biodegradable waste are different. Even though horticultural waste is supposed to be biodegradable, it is not 100% biodegradable.



		16. 

		4.4.2 first line

		May be added

		‘Entities’ may be added after civic authorities

		The committee deliberated that entities in this case may be authorized persons appointed by contractors engaged by civic authorities which is already mentioned in the clause and is self explanatory.



		17. 

		4.4.2 7th line

		For clarity

		Shall and preferably used in the same sentence

		The committee modified the line as follows:

Vehicles used for transportation of wastes shall be covered and preferably should have a facility to compact and also prevent waste spillage and leachate dropping from the vehicles on the ground en-route to the processing or disposal facility.



		18. 

		4.5.1

		Not relevant in context of the scope

		Last two lines may be omitted

		The committee deliberated that it is very much part of processing and is within the scope of the document.



		19. 

		4.5.2

		Not relevant in context of the scope

		Last line may be omitted

		The committee modified the line to 

Dry waste sale proceeds may preferably belong to the waste pickers to motivate and reward them for collecting and transporting it unmixed with biodegradable waste.



		20. 

		4.5.3

4.5.4

		More relevant

		‘rules’ may be replaced by ‘bylaws’

		The committee modified the line to

The waste picker shall further handover the hazardous waste to authorized agencies approved per the instructions/rules/bylaws of Urban local bodies /Regulatory authorities.



		21. 

		5.1.2.1

		As per SWM Rules 

		Color coding may be reviewed

		The committee modified the colour coding as per the SWM rules 2016

a) Green — for bio-degradable waste

b) Blue – for dry waste (excluding biomedical waste/hazardous waste)

c) Red – for bio-medical waste and rejects



		22. 

		6.1.2

		May be modified

		Capacities may be replaced by ‘appropriate’ and not kept restricted

		The committee deliberated that the capacity given is a preferable one rather than a mandatory restriction.



		23. 

		6.1.3 and 6.1.4

		Not in scope

		May be omitted as not in scope

		The committee deliberated that clause 6.1.3 and 6.1.4 are mentioned here as good practices in collecting and transporting waste. The committee refused to omit the line.



		24. 

		Annex A

		May be modified

		In A-1:‘used’ may be deleted from all examples. ‘Chemotherapy agents’ may be omitted as these are radioactive.

In A-2.1.2:shampoo may be deleted as not a pesticide

		If the items are unused, they might not be disposed. Hence the committee decided to keep the word “used” as it is.

The committee agreed to remove “chemotherapy agents”

The committee agreed to remove shampoos from A-2.1.2 and included in A-2.1.1 in (e) as shampoo bottles



		25. 

		Title

		may be modified

		'Utilization' may be replaced by 'processing' keeping the scope in mind

		The committee decided to modify the title of the draft standard as “Solid Waste Management - Segregation, Collection and Utilization at Commercial facilities (Shops and shopping complexes, Markets and  Malls) – Guidelines”.
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FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards after the draft finalized by the Waste Management Sectional Committee and approved by the Environment and Ecology Division Council.

Waste Management is a concerning issue in a country like India with dense population. The exhausted landfills along-with dense population has snowballed the Climate Change impact and it is only fair to say that there is no room for error which negatively impacts the environment and hence bio-diversity.   

It is vital to establish and promote circular economy to promote sustainable and green waste management. Thermal Processing technology promises to be one such technology which efficiently processes the waste and reforms it into valuable output. The Catalysis model offers the complete reformation of waste on the same day as generated without any need of segregation or drying. 

Horticulture waste and domestic wet waste constitutes a major percentage of waste generated. The waste being voluminous and wet, requires additional energy and fuel requirements while being transported to the disposal sites. Typically, fresh horticulture waste and wet waste contain approximately 35 percent water during normal seasons and during the rainy season, the water content in this waste can go as high as 65 percent.  A bulk of this water evaporates while air drying but still a significant amount of moisture is retained by the bulk of the material. This bulky waste requires space for drying and natural drying may take a few weeks to a few months.   

There are biological methods which are used to convert waste biomass to bio-compost, bio-gas, biomethane etc. However, on-site biological processes are not practical as such processes require vast area, sustainable microbial culture, maintenance of bio-culture which requires replacement from time to time, high operating expenses, long time period required for biological reactions to be complete and above all, proper gas cleaning equipment, wet residue disposal means. All these are cumbersome and does not add value to the resource generated from them.

On the other hand, thermal processing of the waste is a good solution for addressing this problem immediately as the waste is generated.  Further, the climate change concerns coupled with the reduction of renewable energy sources, limiting the use of fossil fuels create a new paradigm in the handling of wet biomass and horticulture waste, as these can be a source of abundant renewable energy sources and an excellent source of Hydrogen gas, which will be driver of economies worldwide in the near future.  

These draft standards are aimed at arriving at futuristic solutions, coupled with guidance on the equipment selection. This draft also provides a pathway towards de-centralized waste management, energy recovery at the location where the waste is generated and discourages transportation of the waste to landfills. Further, it also examines the utilization of the energy abundant resources recovered from the thermal processing of such wastes.

























Indian Standard

THERMAL PROCESSING OF HORTICULTURE AND WET WASTE — GUIDELINES 

1 SCOPE

This Standard covers the guidelines for thermal processing of horticulture and wet waste. 

2 REFERENCES 

The following standards contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below.

		IS No.

		Title



		IS 9569 : 2022  

		Solid Waste Management – Glossary (first revision)



		IS 6911 : 2017

		Stainless steel plate, sheet and strip - Specification (second revision)





3 TERMINOLOGY 

For the purpose of this standard, the following definition shall apply: 

3.1 Horticulture waste

This is the waste biomass generated by cutting of trees, parts of plants, trimming and pruning of tress, dried leaves, grass cuttings, gardening waste, landscaping waste biomass etc.  

3.2 Wet Waste

Wet waste is the kind of waste which is putrescible in nature, contains a high water content and derived from household, commercial, restaurants and other sources consisting of organic materials such as leftover food items, rotten vegetables, vegetable peels, vegetable market yard waste, soiled food wrappers made from cardboard, paper, used paper napkins, rotten fruits and peels, rotten eggs, egg shells, used tea bags, used tea powder and coffee powder from filters, filter papers, coconut shells, mango and other fruit and vegetable seeds discarded as waste , flowers, leaves  and garlands from pooja rooms and temples, meat and non-vegetarian food items including bones etc. Even though it looks small, wet waste is humungous in bulk as well as for transportation and conversion to other products and resources.  

3.3 Pyrolysis

Pyrolysis is a thermal process in which biomass is indirectly heated at elevated temperatures in the absence of oxygen. Thermal decomposition due to intense heat where the chemical composition of biomass changes. Pyrolysis can be further sub divided into (a) Slow Pyrolysis (b) fast pyrolysis (c) Gasification (d) Catalytic transformation (e) thermal depolymerization (f) Flash Pyrolysis. There are many other categories of pyrolysis based upon the utilization of the process in the chemical and petroleum industry. For the purpose of horticulture and wet waste the above mentioned categories are relevant 

3.4 Slow pyrolysis

Pyrolysis process in which the temperature of the biomass is increased in a slow and gradual fashion and within the temperature range of 300 ºC to 500 ºC, is termed as slow pyrolysis. Slow pyrolysis is used to increase gas yield. Rate of heating is limited to approximately 45 ºC/min. 

3.5 Fast Pyrolysis

Pyrolysis process in which the temperature of biomass is increased at a rapid rate and within the temperature range of 450 ºC to 600 ºC. Rate of heating can be as high as 400 ºC /min 

3.6 Flash Pyrolysis

Pyrolysis process in which the temperature of biomass is increased at an extremely high rate within the temperature range of 900 ºC to 1200 ºC and the heating rate can be as high as 900 ºC/ min. Also Flash pyrolysis is used when the biomass particle size is very low and the retention time is kept below 1 second.  

3.7 Gasification

Even though gasification is normally associated with the production of syngas and whereas the syngas is produced by thermal processes wherein biomass is heated in the presence of air, oxygen or steam, new developments in catalysis and membrane technologies has paved the way for production of syngas in the absence of air/oxygen and hence gasification through new methods is included here. 

3.8 Thermal depolymerization

Thermal depolymerization is a process in which biomass co-mingled with waste plastics, waste polymers and rubber etc., is co-processed with horticulture waste or wet waste. Thermal depolymerization temperatures range from 350 ºC to 450 ºC in a slow heat rate.  

3.9 Catalytic transformation

Catalytic transformation is the process in which biomass and/or waste polymers are indirectly heated in the absence limited presence of air/oxygen and the produced vapours are pass through a catalyst bed, wherein the transformation of the gases into high calorific value combustible hydrocarbon gases and methane, is achieved.  

3.10 Batch process

The process in which biomass is processed in a fixed quantity batch. Depending upon the waste generated, batch size can be determined and the defined batch quantity is processed inside a reactor. Temperature range is between 350 ºC to 450 ºC and typical batch time is 6 to 8 hours. 

3.11 Continuous process

In this process, biomass is processed for 24 h a day, 7 days a week and approximately 330 days a year, continuously. Feed stock is continuously fed into the reactor at determined rates and output products are continuously drawn from the reactor through various outlets. Temperature range is 350 ºC to 700 ºC. 

3.12 Residue

It is solid carbon residue left inside the reactor after the completion of the batch process or the solid carbon residue collected from the residue outlet in a continuous reactor 

3.13 Vapor products

The outlet gas composition consisting of Hydrogen, CO, CO2, N2, CH4 and light hydrocarbon gases. 

3.14 Catalyst

Catalyst is a non-reactive substances which enhances and speeds up the process of thermal decomposition and which also reduces the process energy requirement. 

3.15 Reactor

 A vessel which is indirectly heated to process the waste material in a low oxygen or oxygen free atmosphere. 

4 DESIGN 

4.1 General Requirements of Reactor 

4.1.1 Reactor design is based on the bulk density of the waste material to be processed. Horticulture waste and/or wet waste is voluminous with an estimated bulk density of approximately 500 kg/m3. 

4.1.2 Depending upon the quantity to be processed, the reactor selection is as follows: 

(a) Batch Process Reactor  

i) Batch type reactor should be selected for processing waste from 50 kg to 500 kg per batch. If the material to be processed is more than 500 kg in a day, then a continuous mode reactor is preferred. 

ii) Batch reactors are sized depending upon the quantity of waste to be processed. For example, if there is only 100 kgs to be processed, then a 100 kg per batch reactor has to be selected.  

iii) Batch time is approximately 8 h to 9 h and it is recommended to operate the batch reactors only once in a day.  

(b) Continuous mode reactor 

i) Continuous mode reactors may be selected based on the quantity to be processed in a day and should be selected if it is more than 500 kgs. The continuous mode reactors can be selected based on fixed configurations of 1 TPD, 5 TPD, 10 TPD, 25 TPD, 50 TPD, 100 TPD and multiples thereof. 

4.1.3 The reactor should be made of SS316 steel, preferably internally coated with Titanium conforming with IS 6911. The reactor operating condition are as follows: 

a) Temperature range, 350 ºC - 600 ºC  

b) Operating Pressure, Atmospheric pressure 

c) Energy input per ton processing, 100,000 Kcal 

4.1.4 The feed is directly transferred to the reactor through a screw conveyor or hydraulic arrangement. For the waste density of 500 kg/m3 to 600 kg/m3, the reactor volume should be designed approximately 3 times more than the water volume of the reactor. However, the processing capacity depends upon the sizing of the material. 

The reactor should to be loaded up to 2/3rd or maximum 75 percent of the total volume for processing and ensuring enough space for the gas vapours to travel in forward direction. 

4.1.5 In continuous mode operation the feed is fed by a conveyor through feed hopper. The reactor capacity is decided based on the bulk density of the waste. The feed should be filled to 50 percent of the volume of the reactor maximum. In case the reactor is heated with the gas fuel, then there should be an exhaust gas chimney which should be a minimum of 3 m above roof top of the operating shed. 

4.2 Heating system 

a) It is recommended to use Electrical heating systems for batch mode reactors. In case of electrical heating, reliable heating coils must be used and the coils must be safely ensconced inside ceramic protection supports.  

b) Continuous mode reactors may be heated using electricity or gas from the process itself. Heat load calculations must be based on the sensible heat and latent heat requirements. If gas is used, then the burners used must be self-aspirated type with automatic temperature and fuel control integrated with PLC systems.  

4.3 Shredder 

However, large size branches cannot be accommodated inside the reactor on as is condition, as the low quantity of waste occupies the entire volume of the reactor. Hence it is recommended to use a shredder to shred the material to approximately 2 inches in size. Shredder capacity and configuration may be selected based upon the quantity of waste to be shredded in a day. 

4.4 Catalytic bed/converter  

4.4.1 The catalytic converter should be made from SS316/Ti or SS316/L conforming to IS 6911. The converter operating condition are as follows: 

a) Temperature range, 350 ºC - 400 ºC  

b) Operating Pressure, Atmospheric pressure 

4.4.2 The converter consists of catalyst bed which depolymerizes the high molecular weight vapours, cracks them into hydrocarbon molecules and reforms them. There will be pressure drop in the inlet and outlet of the converter which has to be monitored and controlled by differential pressure transmitter through Programmable Logic Controller (PLC). 

4.4.3 In the process of molecular reformation conversion, a small portion of the vapours generated are condensed into liquid fuels. However, a major portion of the gas remains un-condensed and the same has to be pumped into a storage vessel through a roots blower. The non-condensed gas is stored in a gas storage vessel as explained earlier. Gas storage vessel should be made of SS316 steel conforming to IS 6911. 

4.4.4 In continuous mode, there should be a standby converter to ensure uninterrupted operation. This switchover philosophy has to be integrated in PLC. 

4.5 Gas Processing

4.5.1 The gas composition during reformation of waste is as prescribed in Table 1.

Table 1 Gas Composition During Reformation of Waste

(Clause 4.5.1)

		S.No 

		Gas 

		Min, percent 

		Max, Percent 



		1 

		Hydrogen 

		18 

		32 



		2 

		CO 

		8 

		12 



		3 

		CO2 

		30 

		42 



		4 

		Oxygen 

		1 

		5 



		5 

		N2 

		4 

		16 



		6 

		Methane 

		6 

		13 



		7 

		C2-C5 

		4 

		12 



		8 

		C6-C10 

		1 

		1.5 





4.5.2 Gas Processing System 

4.5.2.1 High Value Combustible Gas  

In the process of molecular reformation conversion, much of the gas remains un-condensed and the same is pumped into an intermediate storage vessel through a blower for further processing.  

Material of Construction (MOC) for the gas processing system should be SS316/Ti or SS316/L conforming to IS 6911. The operating conditions are as follows: 

a) Temperature range, 40 ºC - 50 ºC  

b) Operating Pressure, Atmospheric pressure 

4.6 Condenser 

4.6.1 The condensable gases from the molecular reformation converter are passed through a watercooled condenser. The condenser is a specially designed condenser manufactured from Stainless steel for longevity and corrosion resistance. The vapor is passed through the spiral coil side and the cooling water is passed through in a cross-flow direction. The condensed liquid is then collected into an intermediate tank.  

The condenser should be made of SS316/L steel conforming to IS 6911. The operating conditions are as follows: 

a) Temperature range, 100 ºC - 150 ºC  

b) Operating Pressure, Atmospheric Pressure 

4.7 Carbon Storage & Handling  

4.7.1 MOC for the carbon storage should be made of SS316/L conforming to IS 6911. The operating conditions are as follows: 

a) Temperature range, Ambient temperature 

b) Operating Pressure, Atmospheric 

4.7.2 Carbon from the reactor should be recovered after the batch process is over, after the reactor inside temperature drops down to approximately 50 ºC or ambient temperature. This carbon residue can be withdrawn by a screw conveyor and then should be transferred to a storage. Carbon as received can be directly bagged depending upon commercial requirements. Carbon from the horticulture waste and wet waste can be an excellent source for organic carbon which is a nutrient for soils.  

4.7.3 In continuous mode Carbon from the reactor is continuously released during the vaporization process. This carbon residue travels along the length of reactor during the rotation of the reactor due to the contouring provided in the reactor. The carbon cooling system should be a rotary cooler which should have a water cooling system. The hot carbon from the reactor when passed into the rotary cooler, the same is cooled by the water circulated outside the cooler. The carbon is cooled to the ambient temperature continuously. 

4.8 Water Storage & Handling 

4.8.1 The pump & storage system should be made of SS316/L conforming to IS 6911. The operating conditions are as follows:

a) Temperature range, Ambient temperature 

b) Operating Pressure, 1 bar - 2 bar 

4.8.2 A good quality filtered condensate water can be transferred to an intermediate storage tank with pumping station. It can be used for horticulture/cooling tower make-up water/ can be treated further to make it usable /potable or extract Hydrogen. 

4.9 General specification for setting up the plant  

4.9.1 Please refer to table 2 for general specification for setting up the plant.

Table 2 General Specification

(Clause 4.9.1) 

		Parameters 

		Specification 



		Total Power Requirement 

		130kwh/Ton 



		Total Estimated Area Requirement 

		1000 Sq.ft/Ton 



		Electricity supply 

		415v/50Hz/3 Ph 



		Chimney Height 

		3 m from the roof of the shed 





4.10 Safety Precautions  

4.10.1 The plant must be situated inside a weather proof shed covered partially on all sides leaving an open space for good ventilation. Exhaust fans must be provided on the top and sides of the shed for air circulation and to evacuate any vapours inside the shed. 

4.10.2 There should be a fire water facility for fire fighting which should include fire water holding tank, fire hose reels, nozzles etc.  Also, the shed must be equipped with Fire Fighting Foam and CO2 fire fighting system. CO sensor should be installed with alarm.

4.10.3 All the motors, electrical panels used in the plant must be of Flame proof type with proper earthing and lightening arrestors. 

4.10.4 All the valves used should be of Petroleum industry standard (API) and must have SS trim. 

4.10.5 As there is gaseous fuel having high energy content is produced, it is recommended to have a proper evacuation system in the form of cylinder filling, gas operated gensets or distribution network for cooking and heating applications. 

4.10.6 All the electrical cables used must be fire resistance. 

4.10.7 The plant location must be properly marked with fluorescent lines. All the stairs must be covered with non-slip coatings. 

4.10.8 Safety instructions, safety slogans and danger markings must be properly displayed. 

4.10.9 An emergency eye wash system must be provided inside the plant.  

4.10.10 A designated assembly area must be provided close to the plant in case of emergency. 

4.10.11 Wind direction indicators must be placed near the plant. 

4.10.12 Plant must be equipped with volatile vapour sensors and ambient air quality testing equipment as recommended by the Pollution control authorities.  

4.10.13 Safety equipment like coveralls, goggles, safety shoes, helmets must be provided to all the employees and visitors.

4.10.14 Emergency first aid kits, restrooms and toilets for both genders and as per labour law, list /contact details of nearby hospital/medical specialist and other emergency no should be listed on 2-3 prominent places. 

4.10.15 Emergency standard operating procedures and mock exercise for the same on periodic / monthly /quarterly should be done and recorded for emergency preparedness of the employees. 
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FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards after the draft finalized by the Solid Waste Management Sectional Committee, had been approved by the Chemical Division Council.

Electronic waste or e-waste is a highly varied stream of hazardous waste. This waste stream is comprised of any electronic items that a consumer or business intends to dispose of, or is no longer useful for its original purpose. E-waste has generated a considerable amount of public interest due to a confluence of factors, including: the exponential rise in the generation of e-waste, the potential value of recycling the waste in order to recover precious metals and other elements, and the environmental and human health risks associated with improperly storing, disposing of, and recycling e-waste.

Hence, need has been felt to develop standard for providing guidelines for storage, collection dismantling and recycling of E-waste.

[image: ]This standard describes guidelines for storage, collection dismantling and recycling of E-waste which should be implemented in conjunction with relevant notifications of Ministry of Environment, Forest and Climate Change (MoEF & CC) and Central Pollution Control Board (CPCB).

The composition of technical committee responsible for formulation of this standard is given in Annex A.
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1 SCOPE

This standard specifies guidelines for the storage, collection, dismantling and recycling of E Waste by the producer of electrical and electronic equipment (EEE), the dismantler and/or recycler to:

a) demonstrate its ability to consistently carrying out storage, collection, dismantling and recycling activities of e-waste meeting applicable statutory and regulatory requirements; and

b) [image: ]satisfy the requirements of society, customer of recycled products, and waste management hierarchy and resource conservation through the effective application updated technologies, systems including processes for improvement.

2 REFERENCES

The standards listed below contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated.

IS No	Title



IS/ISO 14001 : 2015	Environmental management

systems	—	Requirements

with guidance for use

IS/ISO 45001 : 2018    Occupational    health     and

safety management systems requirements with guidance for use



2 TERMS AND DEFINITIONS

For the purposes of this document, the terms and definitions given in E-waste (Management) Rules, 2016 and Implementation Guidelines for E-waste (Management) Rules,201622and following shall apply.

2.1 Channelization   —   ‘Channelization’   means to direct the path for movement of e-wastes from collection onwards to authorised dismantler or recycler. In case of fluorescent and other mercury containing lamps, where recyclers are not available, this means path for movement from collection centre to authorised treatment, storage and disposal facility;

2.2 
Collection Centre — Collection centre means a centre or a collection point or both established by producer, ULB, person/ organization authorized by the Govt. individually or as association jointly to collect e-waste for channelising the e-waste to authorised recycler and play such role as indicated in the authorisation for extended producer responsibility granted to the producer and having facilities as per the guidelines of Central Pollution Control Board (CPCB), including the collection centre established by the dismantler or refurbisher or recycler which should be a part of their authorisation issued by the State Pollution Control Board where the facility exists.

2.3 Consumer — Consumer means any person/ organisation using electrical and electronic equipment.

2.4 Dismantler — Dismantler means any person or organisation engaged in dismantling of used electrical and electronic equipment into their   components and having facilities as per the guidelines of Central Pollution Control Board and having authorisation from concerned State Pollution Control Board.

2.5 EEE — Electrical and electronic equipment means equipment which are dependent on electric current or electro-magnetic field in order to become functional.

2.6 EEE Code — Code numbering is given to each of the electrical and electronic equipment under different categories to be used by the producers in the schedule I serial number I and II in the E- waste Management Rules, 2016 amended in 2018 2022.

2.7 End-of-Life — End-of-life of the product means the time when the product is intended to be discarded by the user .

2.8 Environmentally Sound Management of E-Waste — Environmentally sound management of e-waste means taking all steps required to ensure that e-waste is managed in a manner which shall protect health and environment against any adverse effects, which may result from such e-waste.

2.9 E-Waste — E-waste means electrical and electronic equipment (EEE), whole or in part discarded as waste by the consumer or bulk consumer as well as rejects from manufacturing, refurbishment and repair processes.

2.10 E-Waste Generators — E-waste generators includes the individual who generates e-wastes at the







end of life of the used EEE (Electrical and Electronic Equipment) and/or the organisations who are the manufacturer, producer, bulk consumer, collection centre, dealer, refurbisher, dismantler and recycler who need to store the e-waste.

2.11 Extended Producer Responsibility — Extended producer responsibility means responsibility of any producer of electrical or electronic equipment, for channelisation of e-waste to ensure environmentally sound management of such waste. Extended producer responsibility may comprise of implementing take back system or setting up of collection centres or both and having agreed arrangements with authorised dismantler or recycler either individually or collectively through a producer responsibility   organisation   recognised by producer or producers in their extended producer responsibility authorisation.

2.12 [image: ]Historical E-Waste — ‘Historical e-waste’ means e-waste generated from electrical and electronic equipment as specified in schedule I of E-waste Management Rules, 201622, which was available on the date from which these rules come into force.

2.13 Orphaned Products — Orphaned products means non-branded or assembled electrical and electronic equipment as specified in schedule I or those produced by a company, which has closed its operations.

2.14 PRO (Producer Responsibility Organisation) — ‘Producer responsibility organisation’ means a professional organisation authorised or financed collectively or individually by producers, which can take the responsibility for collection and channelisation of e-waste generated from the ‘end-of-life’ of their products to ensure environmentally sound management of such e-waste;

2.15 Producers — ‘Producer’ means any person/ organisation who, irrespective of the selling technique used, such as dealer, retailer, e-retailer, etc.; manufactures and offers to sell:

a) electrical and electronic equipment and their components , consumables , parts or spares under its own brand;

b) under its own brand, assembled electrical and electronic equipment and their components, consumables, parts or spares produced by other manufacturers or suppliers; or

c) imported electrical and electronic equipment and their components, consumables, parts or spares.

2.16 Recyclers — Recycler means any person/ Organisation who is engaged in recycling and reprocessing of waste electrical and electronic equipment or assemblies or their components and having facilities as elaborated in the guidelines of Central Pollution Control Board (CPCB).

2.17 
Refurbishment — Refurbishment means repairing of used electrical and electronic equipment (EEE) listed in schedule I of E-waste Management Rules, 201622 extending its working life for its originally intended use and selling the same in the market or returning to owner.

2.18 Refurbisher — Refurbisher as per E-waste Management Rules, 201622 means any company or undertaking registered under the Factories Act, 1948 or the Companies Act, 1956 or both or district industries centre (DIC) engaged in refurbishment of used electrical and electronic equipment.



3 E-WASTE STORAGE, COLLECTION, DISMANTLING AND RECYCLING SYSTEMS

The producer, dismantler, PRO, refurbisher and recyclers of E-waste shall establish and maintain the system of storage, collection, dismantling and recycling as described below. A risk-based thinking is essential for achieving an effective management system. Business risk analysis and exploring opportunities for improvement may help achieving organisational and process sustainability. Categories of electrical and electronic equipment (EEE) including their components, consumables, parts and spares shall use the applicable EEE codes as per schedule I serial number I and II of E-waste Management Rules, 2016.

3.1 E-Waste Storage

The e-waste shall be stored, collected, transported, dismantled, refurbished and recycled. The procedure shall be established by the manufacturers and PROs.

Every manufacturer, producer, refurbisher and recycler shall store the e-waste for a period not exceeding 180 days and shall establish a system and maintain records of sale, transfer and storage of e-wastes and specify the retention period of record. The storage of the e-waste shall be done as per the applicable national rules or guidelines for the time being in force:	Comment by Prof. Sadhan K Ghosh: May be added

E-waste generated shall be stored by the waste generator/s or organization or operator of collection centre in such a way that no damage is caused to the environment during storage is ensured. The storage facility shall establish a suitable method of segregation of non-recyclable or non-recoverable components. Every e-waste generator shall comply with the national legislation with respect to storage duration of e-waste.

A procedure for handling and storage of hazardous constituents within the e-waste shall be established and maintained. Storage of hazardous constituents of the e-waste shall be made separately and records shall be maintained. Information on hazards of improper handling, disposal, accidental breakage, damage or improper recycling of e-waste shall be maintained and communicated to the people for proper actions.

Record shall be maintained of the e-waste generated and stored in a standard format.

Reference — The form-2, form for maintaining records of e-waste handled or generated [See rules 4(4), 5(4), 6(5), 8(7), 9(2), 10(7), 11(8), 13 (1) (xi), 13(2)(v), 13(3)	Comment by Prof. Sadhan K Ghosh: May be looked into the numbering of rules, if changed to be corrected.

(vii) and 13 (4)(v) of the e-waste management Rules 201622] may be used.
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3.2 E-Waste Collection

The producer or ULB or Operator of collection centre of electrical and electronic equipment (EEE), the dismantler and/or recycler shall establish and maintain procedure of tracking, collection, channelising and transportation of the e-waste generated from the ‘end-of-life’ of their products or ‘end-of-life’ products with same electrical and electronic equipment code and historical waste (orphaned Products) available. The producer shall establish and maintain a procedure for the activities of any professional agency like Producer Responsible Organisation (PRO) if appointed on his behalf for collection of e-waste by involving relevant stakeholders, such as consumer, bulk consumer, informal sector, resident associations, retailers and dealers, etc. In collective system, producers may tie-up as a member with a Producer Responsibility Organisation (PRO) or with e-waste exchange or both.

[image: ]The producer of EEE shall prepare and submit the annual collection plan as per the EPR (Extended Producer Responsibility) system in the country and comply with the system requirements.

The e-waste collection centres and/or TSDF (Treatment, Storage and Disposal Facility) shall establish and maintain a procedure for collection of mercury containing lamps including fluorescent lamps and other items where the recycling facilities are not available.

Producer and/or PRO shall establish and maintain a procedure for handling and collection of hazardous constituents within the e-waste. Information on hazards of improper handling, disposal, accidental breakage, damage or improper recycling of e-waste shall be maintained and communicated to the people for proper actions.

The collector of e-waste shall ensure that no damage is caused to the environment during collection and transportation of e-waste to authorised collection centres or dismantlers or recyclers.

Record shall be maintained of the e-waste collected in a standard format.

Reference — The Form-2, form for maintaining records of e-waste handled or generated [See rules 4(4), 5(4), 6(5), 8(7), 9(2), 10(7), 11(8), 13 (1) (xi), 13(2)(v), 13(3)	Comment by Prof. Sadhan K Ghosh: May be looked into the numbering of rules, if changed to be corrected.


(vii) and 13 (4)(v) of the e-waste management Rules 201622] may be used.

3.3 E-waste Dismantling and Refurbishing

The dismantler/s shall establish and maintain procedure of dismantling and refurbishing systems and techniques of the collected and stored e-waste including orphaned Products at the facility of dismantling processes.

The dismantler/s shall ensure that no damage is caused to the environment and have no adverse effect of environment and employee health during the dismantling activities of e-waste at the facility.


Dismantled e-waste shall be segregated, identified and sent to the authorised recycling facilities for recovery of materials. It shall have a system of quarantining non-recyclable or non-recoverable components for sending to authorised TSDF.

Record shall be maintained of the e-waste dismantled and refurbished in a standard format.

Reference — The form-2, form for maintaining records of e-waste handled or generated [see rules 4(4), 5(4), 6(5), 8(7), 9(2), 10(7), 11(8), 13 (1) (xi), 13(2)(v), 13(3)	Comment by Prof. Sadhan K Ghosh: May be looked into the numbering of rules, if changed to be corrected

(vii) and 13 (4)(v) of the e-waste management Rules 201622] may be used.

3.4 E-Waste Recycling

The producer of EEE, the dismantler and/or recycler shall establish and maintain safe procedure of recycling, recovery or reuse and including any physico-chemical or biological treatment, incineration and deposition in secured landfill.

Procedure including formulation sheet for operation of processes including process parameters involving recycling/recovery/reuse/physico-chemical/biological treatment/incineration/deposition in secured landfill shall be established, communicated and practised for respective operations.

Process equipment and calibrated measuring equipment/ instruments shall be maintained. Process safety requirements shall be communicated and maintained during e-waste recycling. Deviation in the process should be recorded and analysed and corrective/preventive actions shall be taken for improvement. The trained and competent personnel shall be involved in recycling process.

Record shall be maintained of the e-waste recycling in a standard format.

Reference : The Form-2, form for maintaining records of e-waste recycling [See rules 4(4), 5(4), 6(5), 8(7), 9(2),	Comment by Prof. Sadhan K Ghosh: Reference : The Form-2, form for maintaining records of e-waste recycling [See rules 4(4), 5(4), 6(5), 8(7), 9(2),
10(7), 11(8), 13 (1) (xi), 13(2)(v), 13(3)(vii) and 13 (4)
(v) of the e-waste management Rules 2022] may be used.


10(7), 11(8), 13 (1) (xi), 13(2)(v), 13(3)(vii) and 13 (4)

(v) of the e-waste management Rules 201622] may be used.



4 SUPPORT SYSTEMS



4.1 Legislative Compliance

The producer of electrical and electronic equipment (EEE), the authorised dismantler and/or recycler shall establish and maintain procedure for identification of applicable legislative and regulatory requirement and the system for compliance and monitoring. Record of legislative compliances shall be kept.

4.2 Training of the Personnel

The producer of EEE, the authorised dismantler, refurbisher and recycler shall ensure that trained and competent workers are involved in storage, collection, dismantling, refurbishing and recycling process. Periodic training and competence monitoring shall be carried out.







4.3 Transportation

The producer of EEE, the authorised dismantler, refurbisher and recycler shall ensure that appropriate transportation systems including legislative, regulatory, safety and environmental compliances for transportation of respective e-wastes.

4.4 Documents and Record

The producer of EEE, the authorised dismantler, refurbisher and recycler shall ensure development of required documents at the facility. Updated authenticated documents shall be made available at respective functions. Outdated documents shall be withdrawn immediately after the same is outdated and the updated document/s shall be made available.

[image: ]Record shall be maintained of the e-waste generated, stored, collected, recycles, refurbished and final disposal in a standard format by responsible organisation/s and individuals. The Form-2, form for maintaining records of e-waste handled or generated [see rules 4(4), 5(4), 6(5),	Comment by Prof. Sadhan K Ghosh: May be looked into the numbering of rules, if changed to be corrected.


8(7), 9(2), 10(7), 11(8), 13 (1) (xi), 13(2)(v), 13(3)(vii)

and 13 (4)(v) of the e-waste management Rules 201622] may be used.

Records shall be analysed on regular basis for improvement.

4.5 Safety and Environmental Aspects Including Emergency Preparedness and Response

The producer of EEE, the authorised dismantler, refurbisher and recycler shall establish and maintain a procedure to ensure safety and health of workers involved in dismantling and recycling considering the Occupational safety and health aspects and monitoring which includes use of proper personal protective gear for all the personal coming in the facility as per need.

The producers shall ensure the capacity and capability of its authorised dismantlers/recyclers/PROs to ensure environmentally sound management of e-waste according to IS/ISO 14001 and shall ensure minimum or zero environmental consequences of hazards associated with its operations including transportation according to IS/ISO 45001.

The health monitoring of the employees engaged in the e-waste recycling process will be governed by the national/local rules and regulations. Record of such monitoring will be kept.

The authorised dismantlers/recyclers/PROs shall establish and maintain the procedure for emergency preparedness and response. Trained personnel in each shift should be present who are capable of handling emergency situation and respond effectively. Records of accidents and near miss cases shall be kept for analysis for taking corrective and preventive actions for improvement.

4.6 Equipment Health Monitoring

The producer of EEE, the authorised dismantler, refurbisher and recycler shall establish and maintain a


procedures for the health monitoring of the machineries, equipment, measuring instruments.

Right equipment shall be made available for the operation. Appropriate equipment shall be calibrated, monitored and maintained on specified periodicity.

4.7 Communication

4.7.1 The producers of EEE shall provide following details of take back system:

a) Appropriate media, namely website, toll free number, link of their web site where information pertaining to take back system is available for consumers/bulk consumers;

b) Details of their dealers, retailers, collection points/bins/pick up vans linked to collection centres for depositing of e-waste by the consumer/bulk consumers if they are part of the take back system;

c) Details of any incentive scheme for consumers/bulk consumer for returning of e-waste;

d) Phone number/mobile numbers of grievance redressal in case, toll free number is not working; and

e) Details of authorised dismantlers/recyclers who can take back e-waste on behalf of the producer if dismantlers/recyclers are part of take back system.

4.7.2 The producer of EEE, the authorised dismantler, refurbisher and recycler shall establish and communicate the documented procedures followed for storage, collection, transportation, dismantling, handling of hazardous wastes, recycling and final disposal, emergency situation arising out of any accident/incident/near miss events, standard operating procedures (SOP) and operation control procedures (OCP) to internal management as well as to the relevant stakeholders.

4.8 Data Security

Procedure for complete data wiping and/or data destruction from the electrical and electronic equipment (EEE) of e-waste stream, with data memory card/devices   like    computer/laptops/desktops/ mobile phones or any other such equipment, shall be established and maintained by the authorised dismantlers/refurbisher/recyclers to prevent potential data leaking. The authorised dismantlers and/or recyclers shall identify and comply with national rules/regulations pertaining to the data wiping or data destruction from the e-waste components, if any. Record of data wiping and/or data destruction have to be maintained. Provision of issuance of certificates of data wiping/destruction upon request by the identified owner of the device/s should be established by the authorised dismantlers/refurbisher recyclers.
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FOREWORD 

Due to its multifaceted properties, use of plastics has increased many folds in recent years compared to its use during its early development period in the 1950’s. The introduction of plastics is a milestone in the material options for using in Packaging sector. Plastics have replaced traditional concepts and changed the face of the packaging industry. Plastics packaging is the fastest growing segment of the plastic industry and is considered the wonder material of the new age. The dynamic nature of plastics to be ahead of time keeps the industry in the limelight, always ready for innovation. R & D and adaptation to changing times, tremendous growth is being witnessed in plastics packaging. About 50% of the total plastics produced in the world are used in the packaging sector. 

Although it has been established that use of plastics result in lesser release of greenhouse gas in the atmosphere apart from using lesser energy, this extensive use of plastics in the packaging sector without paying the adequate level of attention for the disposal of the plastics packaging waste created by plastics packaging especially the ones having short life span, has resulted in creating environmental issues across the globe including India. …………………………………………….

These Standard attempts to make a Guideline Action for dealing with the issues related to the packaging sector, with special emphasis on plastics packaging.

1. SCOPE 


This Guideline covers all plastics packaging materials placed on the marketplace and all plastics packaging waste, whether it is used or generated at household, shop, commercial, office, industrial, service, tourist location or any other level. regardless of the material used. This Guideline shall apply without prejudice to existing quality requirements for packaging such as those regarding safety, the protection of health and the hygiene of the packed products or to existing transport requirements or to the provisions on bio-medical and hazardous waste. Packaging Waste is a part of Solid Waste and, in certain cases, domestic hazardous and bio-medical waste. Wherever applicable, Packaging Waste would be synonym to Solid Waste / Hazardous Waste / Medical Waste in this Standard. 

2. NORMATIVE REFERENCE 

The Standard listed below contains provisions, which through reference in this text, constitute provisions of this Standard. At the time of publication, the edition indicated was valid. All Standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent edition of the standards / regulations as indicated below: 

		IS No.

		Title



		IS 9569 : 2022

		Solid Waste Management — Glossary ( first revision )



		IS 14534

		Guideline on Plastics Recycling



		ISO 18601

		Packaging and Environment, General Requirement



		ISO 18604

		Packaging and Environment, Material Recycling





3. TERMINOLOGY

For the purpose of this standard the definitions of the terms, symbols and units given in IS 9569 and the following shall apply. 

NOTE — Efforts have been made to align the following terms with the definitions given in Solid Waste Management Rules, 2016 and Plastics Waste Management Rules, 2016 and their amendments, notified by Government of India.

3.1 “Extended Producer’s responsibility” means the responsibility of a producer for the environmentally sound management of the product until the end of its life. OECD defines EPR as an environmental policy approach in which a producer’s responsibility, physical and / or financial, for a product is extended to the post-consumer stage of a product’s life cycle. There are two related features   of EPR Policy:


a) The shifting of responsibility (physically and / or economically; fully or partially) upstream to the producer and away from municipalities, and 


b) To provide incentives to producers to incorporate environmental considerations in the design of their products.

3.2 extended producer responsibility (EPR) - product-centric approach through which producers / users (brand owners) are encouraged to re-evaluate decisions concerning material selection, design, packaging, distribution and marketing strategies with waste reduction as the objective.

3.3 “manufacturer” means and includes a person or unit, or agency engaged in production of plastic raw material to be used as raw material by the producer.


3.4 Packaging` means all products made of any materials of any nature to be used for   the containment, protection, handling, delivery and presentation of goods from raw materials to processed / finished goods, from the producer to the user or the consumer. 


a) Definition by EU Directive on Packaging.


b) This Standard would refer plastics as single or multi components having at least one component of plastic as a material of construction.

3.5 While packaging is very important element in protecting the goods packed most importantly, but not the only, foodstuffs, pharmaceuticals and drinking    water for the   products’ safe consumption / use, waste created / generated by the packaging material/s after the usage of the content, may impact the environment if due care is not taken to deal with the packaging waste for its scientific disposal. 

3.6 “Producer” means persons engaged in manufacture or import of carry bags or multilayered packaging or plastic sheets or like and includes industries or individuals using plastic sheets or like or covers made of plastic sheets or multilayered packaging for packaging or wrapping the commodity.

4. ELEMENTS OF PACKAGING WASTE MANAGEMENT 

4.1 Packaging is made from four important materials: paper and cardboard, metal containers and glass and plastics containers / films and other forms.

4.1.1 Plastics − Flexible plastic films in single or multi-layer laminates as well as co- extruded films and rigid plastics drums, bottles and containers generally formed by extrusion, blow moulding, injection moulding and thermoforming. 

4.1.2 Metals − Light Metals and their alloys, Metal Containers. 

4.1.3 Glass − Glassware and Laboratory ware.

4.1.4 Paper − Paper Based Packaging.

5. CATEGORY OF PACKAGING WASTE WITH RESPECT TO CONTENT

5.1 Agricultural produces, food and beverages and other eatables


5.2 Medical / pharmaceutical


5.3 Industrial packaging – non-hazardous and easy to clean and also difficulty in cleaning, like paints & varnishes.

5.4 Hazardous products packaging like pesticides and other chemicals etc.


6. PACKAGING DESIGN


Ascertaining that the packaging has not been overdesigned and can protect the content for the expected life of the product. 

6.1 Ensure proper packaging design considering the geographical locations of the product and requirement of protecting the quality of the contents. Design of packaging for a particular geographical location may be an ‘overdesign’ for another normal geographical location. 

6.2 Ensure that the design of packaging makes use of suitable materials or combinations of materials which facilitates recycling of the packaging waste.

6.3 Ensure that packaging materials are compatible with the known, 

relevant, and industrially available and easily accessible recycling technologies.

6.4 With the point of incidence at the post-consumer phase of the product’s life cycle, an implicit signal is sent to the producer to alter the design of his products so as to reduce the environmental impact in question. Producer accepts responsibility when they design their products to minimize environmental impacts over the products’ life cycle and when they are obliged to accept physical and / or economic responsibility for those impacts that cannot be eliminated by design.

7. REUSE  

7.1 The management of packaging and packaging waste includes prevention of packaging waste and, as additional fundamental principles, reuse of packaging, recycling and other forms of recovering packaging waste and, hence, reduction of the final disposal of such waste.

7.2 While one of the options for preventing the creation of packaging waste is to reduce the overall volume of packaging, however the demand for packaging materials is directly related to the overall development and activity of the society apart from geographical requirement.


8. SEGREGATION OF PACKAGING WASTE AT SOURCE

8.1 Waste Segregation at Source Re-usable or saleable material from dry waste under the categories such as paper, glass materials, metallic waste, plastic waste is generally done (wherever practiced), in a common dry waste bin. 


8.2 Under the packaging waste, all these different categories are required to be separated and stored separately for collection. Wherever the volume / quantity of specific category of packaging waste is not significant (for example in a household waste, only one glass bottle is generated in the waste stream), the same may be kept in the dry waste bin after a separate identification, if possible. In commercial places and in malls / shops etc., packaging waste should be stored in different categories for collection.


8.3 Packaging waste in the medical sector must be diverted to the designated centers as directed by local authorities for their recycling or disposal in other methods.


9. COLLECTION 

9.1 While scientific and technological progress has been made with regard to recycling and recovery processes for scientific disposal of the waste, collection of the waste is considered a most vital element in the whole system to control the environmental pollution and its impact due to packaging waste.

9.2 Primary responsibility for ensuring collection of packaging waste is of Producers, Importers and Brand Owners who introduce the products in the market. They need to establish a system for collecting back the plastic waste generated due to their products. This plan of collection is especially essential for all flexible plastics packaging, tetra pack, EPS and electronic waste. Under Extended Producer’s Responsibility, a set of mandatory actions have been formulated by the statutory authorities as briefed under EPR obligations.


9.3 Return of used packaging materials is one of the important aspects of the packaging waste management system. In absence of creating a system for return of used packaging materials, the producers, importers and brand owners shall join the system for segregation of dry waste at waste collection facilities created by the local bodies for identifying and transferring the segregated waste to the recycling / recovery facilities. 

9.4 A medium-term estimate should be set for attaining the targets of collection of waste in different segments of packaging and a long-term estimate for targets to be determined at a later stage with a view to substantially increasing those targets. In case the packaging waste is collected by other formal / informal waste collectors for subsequent recycling / recovery operations, data must be obtained on the volume of such collection system which should match with the figures for production and import of the products.


10. Extended Producer’s Responsibility (EPR) 

A primary function of EPR is the transfer of the financial and / or physical responsibility of waste management from local government authorities and the general taxpayer to the producer. The environmental cost of treatment and disposal could then be incorporated into the cost of the product. This creates the setting for a market to emerge that truly reflects the environmental impacts of the product, and in which consumers could make their selection accordingly.  Categories of different entities with defined responsibilities have been formulated as per statutory obligations. The categories are:


10.1 Producer (P), Importer (I) and Brand Owner (BO) of plastics packaging have   been identified and obligations of these entities have been defined under different categories.

10.1.1 Category I 


Rigid plastic packaging

10.1.2 Category II

Flexible plastic packaging of single layer or multilayer (more than one layer with different types of plastic), plastic sheets or like and covers made of plastic sheet, carry bags (including carry bags made of compostable plastics), plastic sachet or pouches.

10.1.3 Category III

Multilayered plastic packaging (at least one layer of plastic and at least one layer of material other than plastic).

10.2 Category wise targets have been stipulated in the Rules Notified by the Government of India under Plastic Waste Management Rules, 2016 and its Amendments from time to time. 

11. RECYCLING AND RECOVERY

11.1 From an environmental point of view recycling is regarded as the most important part of recovery with a particular view to reducing the consumption of energy and of primary raw materials for a sustainable and circular economy. 


11.2 Plastics Recycling is essentially recovery of the constituents of the waste by different processes suitable for the type and quality of the waste and converting it into similar or a different form of product - solid, liquid or gaseous for effective use in defined applications or recovering the energy contained in plastics for appropriate utilization. 

11.3 Selection of the appropriate recovery option will depend on many factors, such as segregation, quality / construction of the product, quantity and availability of the waste, and the relevant recovery targets in terms of material or energy content requirements. When the target is disposal of the waste, compliance of emissions and other environmental norms specified by the regulatory authorities in the relevant case, is to be ensured. Relevant selection criteria include the relative costs, competitiveness, and environmental performance of the available options (see Annex A). Access to markets for recovered materials or energy is an important consideration.

11.4 Material Recovery


11.4.1 General

Material recovery of plastics waste encompasses three distinct recycling routes: mechanical recycling, feedstock or chemical recycling, and biological or organic recycling or composting.

11.4.2 Mechanical Recycling

11.4.2.1 Sequence of operations

The mechanical recycling option generally comprises the following sequence of unit operations, some of which may occur simultaneously, that are carried out as part of the recyclate preparation and production process:


For plastics: 


 collection → identification → sorting / separating (into types and forms of plastic) → grinding / shredding → washing → drying →agglomerating/mixing →extruding / compounding → pelletizing.

Plastics waste for mechanical recycling may be offered in the form of bulk waste as collected, or in an added value, sorted grade.  As a rule, manufacturers and users of plastics materials and derived products are advised to provide mechanical recyclers with the necessary thermal-stability, flow property, reactivity and other data in material safety data sheets or other appropriate documentation.


11.4.2.2 Pre - treatment

Depending both on the intended application of the recyclate and on the characteristics of the waste stream, a preparatory step may be used to decontaminate the collected materials and products, and to optimize their handling characteristics for shipping, processing and other downstream operations. In the absence of homogeneous plastics waste consisting of materials of similar grade or type, material identification, sorting and separation steps become essential, such as in specialized sorting centres for household packaging. Wherever possible, these pre-selective operational steps should be carried out prior to any downstream mixing (commingling) with other waste streams. In some cases, particularly affecting post-consumer sources and at higher quantity operation level, attainment of this objective will / may require automated separation and sorting unit operations. In the absence of such automatic process control, precise identification of the sources of the components of the waste may be of crucial importance. 


11.4.2.3 Identification

With the reasonably wide implementation of product identification code on both rigid and flexible plastics products, means of separating materials, by type of plastic, at any point in the process, during manual or automatic sorting at the collection facility becomes critical. With known and regular source of waste and with the involvement of experienced manual operators, identification in local level / decentralized segregation systems achieve the desired level of efficiency. 


For large scale operation, various in-line analytical methods using techniques such as infrared analysis and trace-element tracking are available for the identification of specific types of plastic and associated additives, thus permitting their efficient downstream separation and segregation. 


In case of unknown or new source material, chemical laboratory testing should be carried out for identification of input waste. 


11.4.2.4 Separation and sorting

Plastics separation and sorting operations, which are generally required in all material recovery processes, may be carried out manually or automatically or combination of both systems using appropriate means of identification. The more accurate and efficient the means of identification, sorting and separation, the better is the quality of the recovered product obtained. Depending on specific circumstances, a compaction process such as crushing or baling to reduce size may be necessary to ensure easier handling. In manual sorting, risk of chemical, microbiological and ergonomic problems due to repetitive work can appear. Therefore, if manual sorting cannot be avoided, the workplace shall be designed to minimize such problems.


NOTES

1 Pre-consumer products can generally be sorted by type of plastic, to permit their re-use in the production process. Re-use of post-consumer products is generally rendered more complex because of their contamination by adventitious heterogeneous plastics waste.


2 Some post-consumer materials may consist of the same basic plastic containing fractions with different material properties such as in the case of HDPE bottles having different melt flow rates, densities or colours. Separation of the waste according to their colour, flow rate is very important for achieving high quality recyclate.  In some cases, it may not be practically or commercially viable to achieve the desired levels of separation or cleanliness. In such case these inputs should preferably be diverted for alternative recovery process like feedstock / chemical recycling. If the input plastics waste is comingled, choice of recycling process should be carefully made. Standards for the characterization of recyclates may be efficient tools for assessing the requirements of market outlets.

11.4.2.5 Recyclate production process

The commercial production of plastics recyclate comprises various unit operations, including the separation of materials, efficient removal of contaminants by washing or other methods, drying where appropriate, handling, constitution of lots, storage, packaging and shipment. In addition, other processes, such as grinding, additional sorting, homogenizing, extruding, pelletizing, micronizing or dissolution in solvent, may be necessary in order to regenerate the plastics material.


Recyclates are usually conditioned as agglomerate or regrind in the form of fluff, flake, chips, pellets or powder. Addition of modifiers or stabilizers may also be carried out in order to enhance the value of recyclates for subsequent use.


NOTE — All separated contaminants, such as those entrained in waste water, should be taken into account and handled properly during these preparatory steps.


11.4.2.6 Feedstock or Chemical Recycling

Using various processes well-known within the petrochemical industry, plastics can be depolymerized by pyrolysis process and fed back into the cracking process to form into their basic monomeric chemical constituents or into hydrocarbon fractions. These chemicals can then be used either as polymerization feedstock or in other useful applications and chemical processes. 


Waste generated out of mixed plastics, co-mingled plastics and plastics materials made out of a combination of different plastic materials are generally difficult for normal recycling (mechanical recycling). This technology helps decentralised recycling process in urban localities without creating any environmental pollution.


Mixed plastics can be converted in to LDO (Light Diesel Oil) range of oil having useful applications. Evolved methane gas can be trapped and be used to produce electricity or be used as gaseous fuel.

11.4.2.7 Reducing Agent in Blast furnace for production of iron

Waste plastics are used as reducing agent in the blast furnace for the manufacture of iron from its ore. Use of coke in the blast furnace provides only one type of reducing agent – Carbon Mono-oxide - (CO). In contrast, use of plastics waste provides one additional reducing agent – Hydrogen (H) apart from Carbon Mono-oxide. The process also reduces generation of ‘ash’. 

12. ENVIRONMENTAL & SAFETY

12.1 Life-cycle assessment is an important tool for designing a packaging system of a product to justify a clear hierarchy between reusable, recyclable and recoverable packaging.

12.2 To minimize the impact of packaging and packaging waste on the environment and to avoid barriers to trade and distortion of competition, it is also necessary to define the essential requirements governing the composition and the reusable and recoverable (including recyclable) nature of packaging. 

12.3 The presence of noxious metals and other substances in packaging should be limited in view of their environmental impact (in particular in the light of their likely presence in emissions or ash when packaging is incinerated, or in leachate when packaging is land filled); 


12.4 It is essential, as a first step towards reducing the toxicity of packaging waste, to prevent the addition of noxious heavy metals to packaging and ensure that such substances are not released into the environment, with appropriate exemptions which should be determined by the competent authority in specific cases under a set procedure.

12.5 The measures provided for in this Guideline imply the development of recovery and recycling capacities and market outlets for recycled packaging materials. 


12.6 Inclusion of recycled material in packaging is considered keeping in mind that it does not contradict relevant provisions on hygiene, health and consumer safety.

12.7 It is essential that all those involved in the production, use, import and distribution of packaging and packaged products become more aware of the extent to which packaging becomes waste, and that in accordance with the polluter-pays principle they accept responsibility for such waste.

12.8 The development and implementation of the measures provided for in this Guideline should involve and require the close cooperation of all the stakeholders within a spirit of shared responsibility.

12.9 Consumers play a key role in the management of packaging and packaging          waste and thus have to be adequately informed in order to adapt their behaviors and attitudes. This awareness is required through mass communication by the stakeholders and local bodies. Inclusion of such awareness education is essential in the academic syllabus of students in the primary standards itself.
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BUREAU OF INDIAN STANDARDS





MINUTES



PANEL FOR DEVELOPMENT OF INDIAN STANDARDS ON REFUSE DERIVED FUEL, CHD 33:P5

of

SOLID WASTE MANAGEMENT SECTIONAL COMMITTEE, CHD 33

Second Meeting   



Day, Date & Time:	Tuesday, 19 June 2024, 11 00 h



Venue:		Through Webex

                                    Email: chd33@bis.org.in 



CONVENOR: Dr. N B Mazumdar (In personal capacity)



MEMBER SECRETARY: Matcha Arun Kumar, Scientist ‘B’, Chemical Department, BIS



Members Present:



i.   Dr N B Mazumdar, Convenor

ii.  Shri Pradeep Khandelwal, In personal capacity

iii. Dr K V Reddy, CMA

iv. Dr Prateek Sharma, NCCBM



Item 1 OPENING OF THE MEETING

1.1 Welcome by Bureau of Indian Standards.

On behalf of BIS, Shri Matcha Arun Kumar welcomed the convenor and the members in the 2nd meeting of Panel 5.

1.2 Opening remarks by Convener.

Dr N B Mazumdar welcomed the members in the meeting and highlighted the need for preparation of standard on Refuse Derived Fuel from municipal solid waste.

Item 2 SCOPE AND COMPOSITION OF PANEL

2.1 Scope

The Panel noted the information given in item 2.1 of the agenda.



2.2 Composition

The Panel noted the information given in item 2.2 of the agenda.

The Panel decided to co-opt the following organizations into the composition of this panel

i) SAIL

ii) CIL

iii) NTPC

iv) Re Sustainability (RAMKY)

v) Municipal Corporation of Delhi



Item 3 CURRENT WORK BEFORE THE PANEL

3.1 Indian Standard on Refuse Derived Fuel

The Panel noted the information given in item 3.1 of the agenda.

3.2 Comments provided by the members

3.2.1 Cement Manufacturers Association (CMA) has provided comments via email dated 22.12.2023. The Panel deliberated on the comments and remarks provided are given below:









3.2.2 The Panel deliberated on the comments provided by Shri Prateek Sharma and requested member secretary to share the standards provided by him to all the members for their input. The Panel also deliberated that we should be making indigenous standards wherever possible.

Also the convenor requested member secretary to get the reports from NCCBM regarding the heavy metal concentration in RDF samples tested and also write to Dr Reddy regarding his view on the issue of heavy metal contamination in RDF and its effect on cement plants. After receiving the reports, the panel shall take a decision on inclusion of heavy metals as a parameter.



Item 4 ANY OTHER BUSINESS

4.1 Liaison with ISO/TC 300 Solid recovered materials, including solid recovered fuels

The panel noted the information provided in 4.1 of the agenda.

The Convenor requested the member secretary to share the scope and standards published by ISO/TC 300 to all the members for their inputs. Decision regarding establishing liaison with ISO/TC 300 shall be taken in the next meeting of this Panel.

Item 5 DATE AND TIME OF NEXT MEETING

The Panel decided to hold the next meeting after receiving the nominations from other industries.
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Suggestions 


BIS draft document on Refuse Derived Fuel from Municipal Solid Waste - Specification as on December 22, 2023 





			S. NO.


			Section/ Page/para


			Particular


			Comment/Suggestion


			Remarks of Panel CHD 33:P5





			1


			Minutes 3.1 (1) 


			The panel agreed to the comment and decided that this document shall be a requirement standard and applicable to cement industries only. Panel requested the BIS secretariat to update the title and scope of document as per the deliberations held and to circulate the document to Panel members.


			The Cement Manufacturers Association (CMA) does not agree that the document shall only be applicable to Cement Industries. The RDF can replace fossil fuels for generating energy in various industries such as Waste to Energy (WtE), Thermal Power Plants (TPPs), etc. It cannot be made binding for Cement Industries alone.  


			The Panel deliberated on this comment and decided to modify the scope as “This standard covers the requirements of Refuse Derived Fuel (RDF) from municipal solid waste. Requirements of RDF specified in this standard are applicable to all industries which can use auxiliary fuel, such as cement industry, steel industry, thermal power industry etc.”








			2


			Page-3 


Clause 18


			All industrial units using fuel and located within 100 km from a RDF plant shall make arrangements within 6 months of notification of these rules, to replace at least 5% of their fuel 


requirement by RDF…….The above 


interventions show the intent of the Government of India to promote RDF for betterment of the environment and minimizing landfill space.


			i. The Cement Manufacturers Association (CMA) does not agree to the mandatory requirement expected of Cement Units to replace at least 5% of their fuel requirement by RDF. The clause is directed for overall environmental sustainability which is a collective responsibility of all industries and stakeholders. Keeping this view, it is incorrect to mandate Cement Industry to replace 5% of fuel with RDF.














ii. The Cement Industry is willing to use RDF as an auxiliary fuel but does not accept it being made mandatory. The mandatory replacement of 5% of fuel requirement by RDF by Cement plants within 100 km from an RDF plant is untenable and is unacceptable





























iii. RDF utilization by a Cement plant is a highly technical process and requires special machinery to be in place for its utilization. A separate stock pile and a mechanical feeding system need to be installed depending on the size of the plant.





iv. RDF is highly difficult to burn, where plants have small calciners with low retention time.











v. The additional ash generated from RDF and the excess moisture content increases the specific heat consumption of the unit and results in production loss for the Cement Industry. This in turn necessitates the use of high grade limestone, which is already in short supply in the Country and needs to be imported.





vi. The increased moisture content from RDF also results in additional coal/petcoke consumption to meet the calorific requirements of the unit, which is in contravention to the energy efficiency schemes being promoted and adopted across industries in a bid towards decarbonisation.





vii. There exists considerable inconsistency in the quantity and quality of RDF across the Country.





viii. RDF needs to confirm strictly to the requirements of RDF as provided in the BIS draft document to be considered for utilisation by the Cement plants.





ix. RDF is a low dense material with inert substances present in its supply form. It cannot be transported and processed with the available system (mill, feed systems) by the Cement industries.








x. Logistics and transportation of RDF is a key determinant that decides the economic feasibility of RDF use in Cement kilns.





Taking into account for plant level and RDF heterogeneity in Cement production, CMA recommends that the imposition of uniform mandates for all Cement plants should be removed from the clause.





			i. The Panel deliberated that the standard does not mandate to replace 5% of fuel requirement by RDF but only acts as a guideline for the RDF manufacturing industry to facilitate the consumers of RDF collectively to achieve 5% replacement of fuel by RDF wherever applicable. This is quoted in the SWM Rules 2016. Hence the panel disagreed to the comment.





ii. . The Panel deliberated that the standard does not mandate to replace 5% of fuel requirement by RDF but only acts as a guideline for the RDF manufacturing industry to facilitate the consumers of RDF collectively to achieve 5% replacement of fuel by RDF wherever applicable. This is quoted in the SWM Rules 2016. Hence the panel disagreed to the comment.








iii) The Panel deliberated that this is a suggestion to cement industries and it is not required to address in the standard.











iv) ) The Panel deliberated that this is a suggestion to cement industries and it is not required to address in the standard.





v) The Panel agreed to the comment and decided that low moisture content RDF needs to be supplied to reduce production losses in the concerned industry.














vi) The Panel noted the suggestion.




















vii) The Panel noted the comment. 








viii) The Panel noted the comment.











ix) The panel deliberated on the comment and requested Dr K V Reddy to provide inputs regarding the dimensions of RDF pellets that can be utilised in the cement plants.





x) The Panel noted the comment.\





			3


			Page 4  point 5.1


			Offensive odour from RDF at production sites and consumer sites needs to be controlled


			Proven technology for the complete elimination of odour is not available.  Existing technologies which will have some amount of odour will come at a cost of INR 20-30 per ton of material.  Thus, complete odour elimination is not possible


			The committee noted the comment and decided to deliberate this with the waste management industries in the next meeting after receiving nominations.





			4


			Page-5  


Table 2 (vi)


			Sulphur standard in Proposed standard for RDF 


			The proposed standard of Sulphur in RDF- <1.5% is very high and needs to be revised. The use of RDF with high sulphur along with petcoke (which has sulphur content -5-7%), increases SO3 % in clinker. Higher sulphate content decreases the alkali sulphur ratio causing process problems.  


The sulphur content in RDF should be in the range of  0.3% to 0.5% where petcoke with high sulphur content is utilised by Cement plants.


			The panel deliberated that for cement industries, percentage of sulphur is not a problem as due to presence of calcium, it gets removed. So the panel decided to deliberate on this parameter with the other industries such as steel, thermal power etc.





			5
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			Proposed Standard for RDF 


						Sl No. 


			Intended use and Parameters 


			SCF 


			RDF-


Gr-I 


			RDF-


Gr-II 


			RDF-


Gr-III 





			8 


			Presence of non-combustible 


fraction such as 


clay, grit, stones, 


Glass et. 


			Nil 


			Nil 


			Nil 


			Nil 











			The committee noted the comment.











Recommendations for increasing RDF utilisation by Cement plants: 


1 RDF to be supplied to the Cement Industry in a consistent quality format as per the RDF standards to consider its usage in Cement kilns. RDF material should be shredded, sorted at the processing unit. Contamination with any foreign material will not be acceptable.  


2 A constant pipeline of RDF supplies is also a key factor as Cement kilns need consistent supply to keep the plant and machinery running. ULB should ensure the quality of RDF quality in a scheduled manner. RDF transportation should be in the ULB/RDF plant scope.


3 RDF plant should have a quality lab to test certify each consignment before dispatching the material to Cement plant. The determination of the quality will happen at the receiver’s site laboratory or any laboratories the party might agree upon.


4 RDF coprocessing by Cement plants should be encouraged based on the process suitability.


5 Long term agreement needs to be established with ULBs or vendors as the capex involved in the process is very high.


6 The logistics and transportation of the desired quality of RDF at gate of the factory must be ensured by the processing units.


7 The Cement plant reserves the right to reject the shipment (truck load) if the quality is not compliant with Grade I or Grade II specifications agreed upon with Cement plants. In such a case, RDF is to be returned at RDF supplier’s cost.


8 Apart from the initial infrastructure cost, heat consumption increase, clinker production decline are also impacting factors. Significant recurring costs are also incurred on maintenance of yard and manpower for transportation. The Cement Industry requires adequate support to be encouraged to use RDF for fuel substitution.


9 The State Pollution Control Board (SPCB)/Pollution Control Committee (PCC) may consider incentives such as reduction of water cess/consent fee etc for such Cement plants.
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TERMS OF REFERENCE



1.   Title of the Project: Study on Evaluating the Efficacy of Small Incinerators/Thermal Processors for Incineration of Sanitary Napkins



2.    Background: 



2.1 Sanitary waste disposal is becoming an increasing problem in India as the plastic used in disposable sanitary napkins are not bio-degradable and there are no proper disposal methods for these leading to health and environmental hazards. Used sanitary napkins are often disposed of in dustbins or on open surfaces, thereby giving rise to littering, non-aesthetic conditions and can lead to various contagious diseases. Sometimes, soiled sanitary napkins are disposed off in toilets leading to blocked sewage system.

 

2.2 To overcome this severe problem, a sanitary napkin incinerator machine is used in common places like public toilets, girl’s hostels, schools etc. The machine burns the used napkins and reduces it to ash. However, no data is available the type of emissions resulting from burning of napkins as well as the efficiency of the incinerators. Burning of chlorinated plastics in these sanitary napkins at lower temperature can cause formation of Dioxins and Furans (carcinogens) which is a big concern with these incineration machines. 



3.    Objective



3.1 To study and collect data on the time and temperature required to achieve minimal formation and emission of pollutants, especially dioxins and furans into the atmosphere. The study shall focus on the temperature actually achieved in the sanitary pad incinerator at different points and measure the gaseous emissions as per prevailing guidelines of CPCB. 



3.2 The study shall also include examination of portable incinerators from various brands presently available in the market, their working, pollution potential, durability and material of insulation.

     

4.    Scope: 



4.1 To undertake a comparative study of the available literature on the sanitary napkin incinerators which will include guidelines issued by regulators, international standards if any, research paper published on the subject, any study conducted by any organization or any other available sources.

4.2 The literature review shall be done on sanitary napkin incinerators in use in industrialised countries (Japan, UK, European countries, Korea etc.) which should include specifications, environmental impact, price, size etc.

4.3 Analysis of import and export data, and a comparative study on the technical regulations applied in these countries.

4.4 Identifying and collecting the manufacturing base of the sanitary napkin incinerators and testing facilities in the country.

4.5 Analyse and summarize the applicable regulatory requirements for disposal of sanitary napkins. 

4.6 Preferably visit to two large and two MSME manufacturing units and a laboratory to understand the manufacturing processes and technologies in use for production and quality control of sanitary napkin incinerators and collect the data on the following:



a) Manufacturing process

b) Material and thickness of Insulation used

c) Pollution potential of the incinerator

d) In house testing facilities

e) Incineration temperature actually achieved in the incinerator

f) Type of pollutants released into the atmosphere and their quantity

g) Sustainability practices [energy consumption, renewable energy sources, sustainable practices, 3Rs (Reuse, Reduce and Recycle), waste management and disposal mechanisms, carbon footprints] 



4.7 Collection of data regarding manufacturing capacities of various sanitary napkin manufacturers in the country. 

4.8 Types and concentration of pollutants released into the atmosphere due to incineration of sanitary napkins for every 100 deg C of incineration varying from 300 deg C to 1200 deg C.

4.9 Recommendation on the disposal of ash generated during incineration of sanitary napkins. 

4.10 An analysis of the materials of insulation used in the incinerators and the temperature that is achieved.

4.11 Analyse the efficacy of the incinerators and recommend the best probable solution for disposal of soiled sanitary napkins. 

4.12 Prepare a detailed analytical report that encompasses all research findings, specifications, recommendations, and guidelines as mentioned in the Scope.



5.  Sampling plan:

5.1 Based on the manufacturing capacity of the sanitary napkin manufacturers, samples shall be taken from top 3 large manufacturing units, 3 in the middle and 3 lowest manufacturing units.

5.2 Sampling and analysis shall be done as per the Standard Operation Procedure for sampling of dioxins and furans published by CPCB. Dioxin and Furans shall be tested and analysed through the recognised laboratories and as per the methodologies of CPCB in addition to other pollutants identified if any.



6.    Research Methodology: 

The project will involve the following research methodologies:



6.1 Conduct literature review as mentioned in the Scope.

6.2 Contact relevant manufacturers, laboratories and R&D bodies of the product in the country for collecting information in respect of the scope.

6.3 Conduct focussed group discussion with quality control personnel.

6.4 Visit to manufacturing units and laboratory as mentioned in the Scope.

6.5 Data Collection:

        

        a) With help of structured questionnaire collection of feedback from manufacturers exporters and labs as well as users. Surveys or interviews with industry professionals to gather insights

        b) Experimental studies to evaluate the type of pollutants released into the      atmosphere at different temperatures.

6.6 Laboratory experiments to assess the performance of incinerators under controlled conditions at different temperature profiles. 



7.    Deliverables



7.1 A report that encompasses all the research finding, specifications, recommendations as mentioned in the Scope in digital format and hard copy.

7.2 Details of manufacturing base, data collected via survey and summary of discussion and results/ findings shall be appended to the project report.



8. Delivery Milestones and Review Process

Project Timeline: 4 months

8.1 Interim Report covering the review of the literatures and existing stipulations, thereof – within 1 month from the date of award of project from BIS. The proposer may not wait for results of the testing for submission of Interim report.

8.2 Report of site visits and data collected from manufacturing units and laboratory analysis of the sanitary napkins as mentioned in Scope- By end of 3 months from the date of issue of sanction letter by BIS. 

8.3 Final report covering all the aspects of the ToR – By end of 4 months from the date of assignment received from BIS. 



9.    Support BIS will Provide: 



9.1 BIS will provide latest editions of International standards required for the project. 

9.2 BIS lab resources



NOTE: The proposer should collect and rely on the primary data to the extent possible and may also use peer reviewed publication data to support the finding, wherever necessary. 



10. Nodal Point

· Shri Matcha Arun Kumar, Member Secretary of Solid Waste Management Sectional Committee, CHD 33.
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Executive Summary 

The project's primary objective is to identify and document the optimal time and temperature settings needed to reduce the formation and release of pollutants, such as dioxins and furans, during the incineration of sanitary pads. This research focuses on assessing temperature levels at various stages within the incineration process and measuring gaseous emissions to ensure adherence to the standards established by the Central Pollution Control Board (CPCB).

This report outlines the progress made in the second half of September and throughout October 2024 on the performance evaluation of decentralized incinerators. In alignment with our last discussion, specific areas of focus and enhancements were undertaken to address key points, as detailed, Given the increasing need for safe disposal of menstrual waste, a dedicated analysis was conducted on the operational and environmental implications of sanitary napkin incineration in India. This included cultural, regulatory, and waste-management considerations for holistic evaluation. A comparative review of international emission standards specific to sanitary napkin incinerators was compiled, highlighting best practices and regulatory benchmarks. Arrangements were made to conduct a detailed dioxin and furan analysis in collaboration with the CSIR-NIIST Dioxin Research Laboratory. This effort aims to provide critical data on the impact of toxic emissions during the incineration process, ensuring comprehensive safety evaluations. We have conducted a thorough analysis of ash generated by decentralized incinerators, examining its composition, toxicity levels, and potential environmental impacts. This also includes recommendations for safe ash disposal methods, taking into consideration the best available techniques and community safety.

  In addition to these focus areas, site visits were conducted at the manufacturing units to gain insights into production, quality control, and operational protocols, further strengthening our evaluation framework. This holistic approach underscores our commitment to enhancing the sustainability and efficacy of decentralized incinerators progress made in September – October includes significant advancements in data collection, literature review, and preliminary analysis, positioning the project well for the next phase of work.  
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1. Introduction 

The project primarily aims to collect data on the optimal time and temperature corresponding to minimal emissions from sanitary pad incinerators. The project began with a comprehensive literature review, followed by selecting incinerators of various capacities for sampling flue gases and characterizing the resulting ash. Additionally, data on portable incinerators' manufacturing and export details are being gathered to support the study.

The project tasks are divided between IIT Madras and VIT, with work commencing at the end of July. The literature review, completed by VIT, provided a solid foundation for the study. IIT Madras identified suitable sampling locations and incinerator capacities, with two sites located within the IIT Madras campus. Permissions for sampling at these locations were secured in July. These initial tasks were completed in July.  Subsequently, in September, new sampling locations were identified due to challenges encountered with the previous sites. To address these issues, we selected locations within IIT Madras, featuring two distinct temperature settings to ensure a more controlled and accurate data collection process.

Objectives of the project  



· To undertake a comparative study of the available literature on sanitary napkin incinerators

· To study the type and concentration of pollutants released into the atmosphere during incineration 

· Characterization of ash to recommend safe disposal

· Data collection on manufacturing units 



2.  Comparative Literature Review on Sanitary Napkin Incinerator Conditions and Emission Standards

Sanitary napkin waste management poses a critical challenge worldwide due to the composition of napkins, which often include super absorbent polymers, synthetic fibers, and other non-biodegradable materials. The safe and effective disposal of menstrual waste is a pressing environmental and public health concern. Incineration offers a potential solution, though its implementation, technological advancement, and regulatory standards vary widely across countries, reflecting regional socio-economic and infrastructural contexts.





2.1 Technological Advancements and Emission Standards



USA

The United States employs a range of advanced incineration technologies for waste management, including sanitary and medical waste. Under the Clean Air Act and Resource Conservation and Recovery Act (RCRA), incineration units are required to incorporate state-of-the-art filtration and pollution control technologies. Emission standards are stringent, encompassing particulate matter, dioxins, furans, nitrogen oxides (NOx), and sulfur oxides (SOx). While there is less emphasis on energy recovery from sanitary waste incineration, regulatory frameworks ensure high levels of public and environmental safety. Compliance varies by state, reflecting localized enforcement.



Europe

European countries are known for their highly advanced incineration systems, such as fluidized bed combustion and grate firing. Regulations under the Industrial Emissions Directive (IED) enforce strict controls on pollutants, including dioxins and particulates, necessitating multi-stage flue gas cleaning systems. Combined heat and power (CHP) plants are often integrated into these incinerators, ensuring energy recovery. Europe's focus on emission control and resource recovery places it at the forefront of sustainable waste management practices.



Japan

Japan emphasizes engineering precision in its incineration technologies, focusing on high thermal efficiency and stringent emission controls in accordance with Ministry of Environment guidelines. Preventive measures are enforced to curb dioxin formation, reflecting Japan's commitment to reducing public health risks. While waste-to-energy initiatives are limited, there is significant emphasis on recycling ash and minimizing emissions from sanitary waste incinerators.



India

India employs a diverse range of incinerators, spanning low-cost, locally made units to centralized biomedical waste facilities. However, many units lack advanced emission control measures, and compliance with regulatory standards is inconsistent. This poses significant challenges in terms of environmental impact and public health risks. While electric and high-temperature incinerators are increasingly being adopted in institutions and public settings, their deployment remains limited due to high costs and infrastructural barriers. India's approach emphasizes waste volume reduction rather than energy recovery, and the lack of comprehensive standards further exacerbates the issue.



2.2 Comparative Analysis of Incinerator Technologies



2.2.1 Low-Cost Locally Made Incinerators in India



These incinerators are prevalent in households and communities due to their affordability and ease of construction using locally available materials. They operate at low temperatures and typically lack emission control, resulting in incomplete combustion and potential environmental hazards. These units, commonly seen in schools and communal toilets in rural Uttar Pradesh and Tamil Nadu, serve as a basic option for menstrual waste disposal but are inefficient for pads with high moisture content or super absorbent polymers (SAP).



2.2.2 Electric Incinerators



Electric incinerators, used predominantly in institutions such as schools, hospitals, and public toilets, offer advanced features like emission control filters, automated cycles, and temperature maintenance systems. While they ensure more efficient burning and ash reduction, their reliance on a consistent electricity supply and high-cost limit widespread adoption. Examples of deployment include public facilities at Chennai Central Railway Station and Dindigul Bus Stand in Tamil Nadu.



2.2.3 High-Temperature Biomedical Waste Incinerators

Centralized high-temperature incinerators operate at temperatures exceeding 800°C, ensuring efficient combustion of all types of sanitary pads and biomedical waste. They are equipped with Air Pollution Control Devices (APCDs) to minimize emissions and adhere to strict standards. However, logistical challenges related to waste collection, segregation, and transportation, coupled with high operational costs, hinder broader implementation.



2.2.4 Waste-to-Energy Incinerators



Though limited in number, waste-to-energy incinerators offer a promising solution by converting sanitary waste into usable energy. Equipped with advanced emission control systems, these units can handle various pad types, though their high capital and operational costs restrict widespread deployment in India.



2.3 Specifications and Pollution Control Norms for Sanitary Napkin Incinerators

India's regulatory guidelines for incinerators vary by type. Low-cost incinerators typically operate at temperatures up to 300°C and have limited emission controls, resulting in smoke opacity and odor issues. Electric incinerators ensure nearly complete combustion, with ash generation limited to less than 5% per napkin. High-temperature biomedical incinerators, designed to handle up to 50 kg/hr, feature double-chamber designs and require skilled operators for safe and efficient functioning.



2.4 Emission Control and Environmental Impacts



Countries like the USA, Europe, and Japan have established stringent emission controls to minimize the environmental impact of incineration. These controls include multi-stage flue gas cleaning systems and regulations to limit dioxin, furan, and other harmful emissions. In contrast, India faces challenges in enforcing uniform standards and ensuring compliance, resulting in significant public health risks and environmental degradation. The absence of comprehensive regulatory frameworks exacerbates these issues, necessitating reforms for more consistent oversight.



2.5 Energy Recovery and Efficiency Considerations



Energy recovery from incineration varies by region. European countries lead in integrating combined heat and power (CHP) systems, while the USA focuses primarily on waste reduction. Japan emphasizes ash recycling and emissions control. India's efforts are constrained by infrastructural and financial challenges, with limited initiatives for energy recovery from sanitary waste incineration.



The global landscape of sanitary napkin incineration technologies and emission standards highlights significant disparities in technological advancement, regulatory enforcement, and environmental impact. While countries like the USA, Europe, and Japan demonstrate a high level of technological sophistication and regulatory compliance, India's approach is characterized by diverse, often inconsistent, practices. Addressing these challenges requires concerted efforts to standardize technologies, enforce regulatory norms, and explore cost-effective solutions that balance public health and environmental safety.



Fig 1. Incinerator technologies in various countries





European incineration technologies are the most advanced, focusing on efficiency, energy recovery, and stringent emission control standards. Japan also employs sophisticated technologies but faces criticism for its reliance on incineration over recycling. The USA has a range of incineration technologies tailored for specific waste types but with less focus on energy recovery. India, on the other hand, has a mix of basic and advanced incinerators, with significant room for improvement in emission control, standardization, and regulatory enforcement.
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Table 1. Comparison of available incineration technologies and emission standards 

		Based on 

		USA

		Europe

		Japan

		India 



		Technological Advancements and Types of Incinerators

		Utilizes a range of incineration technologies, particularly for medical waste, with regulations under the Clean Air Act and RCRA requiring advanced filtration systems and state-of-the-art technologies.

		Highly advanced incinerators with technologies like fluidized bed combustion and grate firing systems, coupled with sophisticated flue gas cleaning.

		employs advanced engineering solutions for sanitary napkin incinerators, focusing on high thermal efficiency and low emissions. Regular monitoring and maintenance ensure compliance with MOE guidelines.

		Employs a diverse range of incinerators, but many lack standardization and advanced emission control, limiting their effectiveness in reducing environmental impact.






















		Emission Control and Environmental Impact

		Strict standards for waste incineration 

		Stringent regulations and advanced multi-stage flue gas cleaning systems to minimize emissions. 

		Preventive measures for dioxin formation only. 

		Inadequate provision for emission control 



		Energy Recovery and Efficiency

		Less emphasis on energy recovery primarily focused on waste reduction and specific waste types.

		CHP plants for energy recovery

		Limited deployment of waste-to-energy incinerators, with more emphasis on ash recycling and reducing emissions.

		Limited energy recovery due to high costs and infrastructural challenges, primarily used for waste volume reduction.



		Regulations and Compliance

		Regulations vary by state and waste type, with some technologies producing higher emissions.

		Strict controls on dioxins, NOx, and SOx , compel the use of advanced flue gas cleaning systems and energy-efficient technologies 

		Advanced emission controls and high environmental standards 

		Inconsistent compliance, lack of comprehensive standards and enforcement lead to significant risks.











2.6 Overview of different incinerator technologies in various nations



2.6.1 Incinerator Technologies in India



Incinerators for waste management vary widely in type, use, advantages, and disadvantages. Clay pots, or Matkas, are commonly used in households due to their low cost, easy availability, and simple operation with locally available fuels. However, they lack emission control and burn at low temperatures, making them inefficient for high-moisture pads and those with super-absorbent polymers. The ash produced may not be safe for gardening, and the designs are inconsistent and not standardized. These are used in households in Papna Mau village, Uttar Pradesh, India.



Low-cost locally made incinerators are used in institutional and public settings, as well as households. They are inexpensive, easy to install, and made from local materials. Their construction can involve community members, reducing taboos around menstrual waste. They are easy to use and maintain but share drawbacks with clay pots, such as no emission control, low-temperature burning, and non-standardized designs. Ash from these incinerators is also potentially unsafe for gardening. Examples include schools in Nepal, Uttar Pradesh, Tamil Nadu, and Malawi, and communal EcoSan toilets in Tamil Nadu. Electric incinerators are primarily used in institutional and public settings. They are more advanced and expensive, often featuring emission control filters and requiring no fuel. Some models have quality certifications, but they depend on a reliable electricity supply, and their high cost limits widespread adoption. Their efficiency with high-moisture pads is uncertain, and they vary in design without standard quality certification. These are used in public toilets in Chennai Central railway station, Dindigul bus stand in Tamil Nadu, and schools across several Indian states, including Tamil Nadu, Kerala, Delhi, Rajasthan, Madhya Pradesh, Maharashtra, Haryana, and West Bengal. High-temperature incinerators for biomedical waste are used in centralized facilities, burning waste at over 800°C, making them efficient for all types of pads. However, they require the collection, transportation, and storage of segregated menstrual waste to a central facility, and classification as biomedical waste, which can complicate implementation and increase costs. Incinerators with waste-to-energy technology are used in institutional and public settings to produce energy from waste. These systems are highly controlled with advanced emission control features and can handle all types of pads. Despite their potential, there are few such incinerators due to their high cost and the need for further development.



In summary, each type of incinerator has its pros and cons, with suitability depending on community or institutional needs and resources. Factors like cost, material availability, emission control, and the type of waste being managed are crucial in selecting the appropriate incinerator for effective and environmentally safe waste disposal.



Table 2: Specifications and Pollution Control Norms 



		Technology

		Type of waste

		Specifications/Pollution control norms



		Low-cost, locally made incinerators

		Napkins and other wastes. Best suited for pads with high cellulose content, not those that have super absorbent polymers (SAP)

		Minimum Size: 3’ × 3’ × 3’ 

 Design: As given in MHM Guidelines, Technical Guide 2 

 Capacity should be ~200 Napkins/Day 

 Comprises of two chambers (for firing and ash collection)

  An emission control system along with a door for firing 

 Made of brick masonry 

 Opacity of the smoke shall not exceed 20%.

  All the emissions to air other than steam or water vapor shall be odorless and free from mist, fume and droplets. 

 Operation temperature reaches up to 300°C.

 Assure 100% burning effectiveness. 

 The incineration chamber shall be designed to include an auxiliary gas or oil burner to be used as necessary to maintain the prescribed minimum combustion temperatures. 

 If diesel is used, low Sulphur diesel shall be used as fuel in the incinerator. 



		Electric incinerators

		Bulk amount of napkin wastes

		Ensure complete burning of napkin. 

 Ensure instant disposal in a scientific and hygienic way with fully automatic way and burn completely. 

 Burns 150 to 200 napkins/day, can be programmed for cycles/day.

  Self-disposal by user by directly putting into the incinerator. 

 Ash generation should not exceed more than 5% per napkin  Ash should be collected in separate tray and ensure stack on that tray. 

 Auto power & thermal cut-off and automatic temperature maintenance should be there for safety of user.

  Inside refractory lining should be excellent heat retention to avoid thermal loss. 

 The residence time for gaseous products in the combustion chamber will be designed to be at least 2 seconds to ensure complete combustion. 



		High temperature incinerators for biomedical waste

		Incinerate all types of pads (those with high cellulose content, high moisture content, and those with SAP) and all types of biomedical waste

		The incinerator shall be designed for capacity more than 50 kg/hr. 

 The double chamber incinerator shall preferably be designed on "controlled-air" incineration principle, as particulate matter emission is low in such incinerator. Minimum 100% excess air shall be used for overall design.

  No incinerator shall be allowed to operate unless equipped with Air Pollution Control Device (APCD). 

 The incineration ash shall be stored in a closed sturdy container in a masonry room to avoid any pilferage. Finally, the ash shall be disposed in a secured landfill. 

 A skilled person shall be designated to operate and maintain the incinerator.



		Source: [10]







2.6.2 Incinerator technologies in Japan



From about 1960, Japan began disposing urban garbage by incineration, and today, Japan possesses the world's leading garbage incineration facilities. Japan has one of the lowest recycling rates in the OECD – and 78% of the remaining waste is incinerated. In the fiscal year 2009, there were 1243 incineration facilities in Japan, incinerating garbage using several methods - stoker furnaces, fluidized bed furnaces, and gasification fusion resource furnaces with the objective of ash recycling. Stoker furnaces account for 70% of all furnaces, and improvement of this type of furnace is progressing rapidly. It is known that incineration plants for municipal waste generate SOx, HCl, NOx, smoke and dioxin. From the perspective of environmental preservation and to obtain approval from people residing near the plant, harmful substances in the exhaust gas must be sufficiently reduced. In response to this need, many studies have been conducted by public and private institutes, where many countermeasure technologies were developed and improvements have been made on operation technology. Studies have shown that dioxin is produced by incomplete combustion of waste, and measures have been taken to prevent and reduce dioxin generation with complete combustion in the furnace. Other countermeasures taken includes exhaust cooling to prevent the resynthesis of dioxin, application of bag filters to thoroughly eliminate dioxin contained in smoke, and the development of activated coal, which adsorbs and eliminates dioxin in exhaust fumes and a catalyst that decomposes dioxin. Based on the above-mentioned studies, structural and maintenance management standards for the incineration plants were established, as illustrated below. The standards apply not only to new facilities but also to existing facilities, where improvements have been achieved. Methods of control for dioxin and other poisonous gas emissions that have been employed by the private and public sectors are as shown in the figure, and problems related to dioxin from incineration have been nearly resolved. Sufficient environmental measures are also taken for SOx, HCl, NOx and other substances. Other than harmful bacteria and viruses, medical waste contains vinyl chloride and organochlorine chemicals, and simple incineration may generate hydrogen chloride and dioxin. Japan has strict regulations regarding the generation of dioxin and measures are taken to reduce dioxin through incinerator structure, operation methods, and dioxin elimination systems, and incinerators specifically for medical waste are used to reduce dioxin content in the gas emissions. Some of the furnaces used as medical waste incinerators to control the emission of dioxin are gasification furnaces, kiln furnaces and vertical furnaces that safely and completely burn waste. Without filtering technology, incineration releases a huge quantity of dioxins and CO2 into the atmosphere. In the 90s, this meant that waste-disposing areas like Saitama, a convenient backyard for the Tokyo metropolis, became visibly polluted. This triggered health concerns – many of the emissions were carcinogenic – and stigma against local produce. The mounting wave of condemnation compelled some businesses like Ishizaka Group to minimize combustibles and increase recycling. Today, ‘environmentally friendly’ incinerator technologies, which use ultra-high-temperature furnaces and filter systems to avoid polluting the atmosphere, have become the de-facto process of waste combustion. Dioxins no longer pose a major threat. Still, all these burning produces exhaust fumes that contribute to climate change, while Japan’s reliance on burning its waste fails to put the “3Rs” – reduce, reuse, recycle – at the heart of its waste strategy. The out of sight, out of mind attitude enabled by incineration keeps waste invisible and its problems hard to grasp [15,16].

2.6.3 Incinerator Technologies in the USA



Sanitary napkin incinerators in the United States are developed and regulated to ensure safe and environmentally responsible disposal of menstrual waste. These incinerators are built to meet stringent emission standards, prioritizing public health while minimizing environmental impacts. Regulated under frameworks like the Clean Air Act (CAA) and the Resource Conservation and Recovery Act (RCRA), sanitary napkin incineration in the U.S. aligns with a broader commitment to effective waste management and air quality protection.



 Technological Advancements and Features

U.S. sanitary napkin incinerators utilize advanced incineration technology that focuses on efficient and thorough combustion to achieve complete breakdown of materials within menstrual products, including superabsorbent polymers (SAPs) and other components. Key technological features include.

Automated Control Systems: These systems allow for easy operation, where users can safely initiate the incineration process by setting a timer, after which the incinerator automatically completes the cycle. Automated controls enhance user safety by minimizing direct handling of waste and exposure to heat.

High-Temperature Combustion: Many incinerators operate at temperatures exceeding 800°C, which is necessary to ensure full degradation of waste materials and minimize the production of harmful byproducts like dioxins and furans. 

Smokeless and Odorless Operation: Sanitary napkin incinerators are often equipped with filters and advanced combustion technologies that reduce visible smoke and odors, making them suitable for use in various public and private settings, including restrooms, schools, and offices. U.S. regulations mandate that sanitary napkin incinerators incorporate effective emission control systems to ensure compliance with air quality standards. The Clean Air Act regulates pollutants that incinerators might emit, including particulates, volatile organic compounds (VOCs), and trace metals. Advanced Filtration Systems: Many U.S.-based incinerators have multi-stage filtration to capture particulates and minimize release of harmful compounds. Filtration systems typically include high-efficiency particulate air (HEPA) filters or activated carbon filters to trap both particulates and gaseous pollutants. Incinerators must adhere to stringent thresholds for hazardous air pollutants, including dioxins, furans, and heavy metals. By utilizing combustion technologies that maintain optimal temperatures and residence times, U.S. sanitary napkin incinerators minimize the formation of these pollutants, supporting environmental and public health standards.

.

Efficient Ash Collection: The residual ash from the incineration process is usually collected in a secure, removable tray, allowing for easy disposal without direct contact. The ash produced is typically sterile and reduced to less than 5% of the original waste volume, making disposal both manageable and hygienic.

 Environmental and Public Health Benefits

Sanitary napkin incinerators offer multiple environmental and health benefits by eliminating menstrual waste at the source, preventing the spread of pathogens, and reducing landfill burden. Key benefits include:

Pathogen Control: Incineration at high temperatures kills potential pathogens, thereby reducing the risk of contamination and disease spread, especially in public or shared facilities.

2.6.4 Incinerator Technologies in Europe

In Europe, while sanitary pad incinerators are not widely used due to concerns about potential emissions, some countries still utilize them, particularly in settings where proper waste management infrastructure is limited, but strict regulations require high-temperature incineration to minimize harmful pollutants like dioxins, ensuring the burning process occurs at temperatures above 850°C to comply with the European Waste Incineration Directive; however, there is growing movement towards more sustainable menstrual waste management solutions like composting or specialized collection systems..



Table 3: Prevalent sanitary napkin incinerators 

		Sl no

		Incinerator

		Temperature

		Ash 

		Power consumption

		Material of construction

		Insulation

		Operating mechanism/Characteristics



		1

		Green Dispo

		Greater than 800oC

		less than 5% ash per napkin

		only 250 W of power consumption per 15 min batch of operation

		

		

		



		2

		Relycure

		Minimum burning temperature-400 oC

		Residue ash per napkin is less than 1 milligram

		230V (16 Amp) 

		Mild steel body with epoxy anti-rust proof powder 

		Double thermal insulation for extra protection of ceramic fibre board (thickness: 25 mm) and glass fibre blanket (density:64)

		Turn on MCB and press push button start to the machine and wait for 15-20 minutes for the burning process.



		3

		AVB Compact incinerator

		-

		-

		220 V (1.2-1.5 A)

		Mild Steel, Stainless Steel

		129 density Ceramic wool insulation and powder coating

		-



		4

		Vendigo incinerator

		Upto 800oC

		Less than 1 g per napkin

		1.25 kWh

		Powder-coated steel body

		Ceramic insulation with thermal protection, 5mm thickness

		-



		5

		EnvCure

		Up to 1400°C

		Not specified

		1500 kW

		High-density ceramic fiberboards

		Glass wool, 60mm thickness

		Make sure that green bulb is on else turn on main and MCB switch and collect ash after burning.



		6

		Microteknik incinerator

		600°C

		Not specified

		220-240V / 7.5A, 50HZ

		Mild Steel, Stainless steel

		Ceramic thickness not specified

		Automatic with digital indicators for temperature control and emergency stop features



		7

		Greentech incinerator

		600°C

		Not specified

		900-1200 watts

		Mild steel with powder coating

		Ceramic; thickness not specified

		



		8

		StayHappy incinerator

		Upto 1200°C

		Less than 1.25 milli gram per Napkin with Ash Removal Tray

		230V 15 Amp

		Mild steel

		Ceramic Insulation & Glass wool Insulation

		Shockproof MCB protection.



		9

		Bionics incinerator

		Not specified

		Not specified

		220 Volts / 50 Hz

		Mild steel/Stainless steel

		Ceramic insulation

		Automatic, with features like auto power-off and temperature control​



		10

		Ananta incinerators

		800°C

		Not specified

		Not specified

		Mild steel

		Ceramic insulation

		



		11

		Dahini incinerator

		800°C

		Not specified

		150 watt per napkin

		Heat resistant internal chamber made of ash, composed of silicon, aluminium, iron and calcium oxides

		Not specified

		in-built pollution filters minimize the release of particulate matter.



		12

		Genesis Incinerator



		Not specified

		1g ash

		Not specified

		Mild Steel

		High density heat proof ceramic board (1850) and puff insulation 

		Micro Processor























2.7 Emission standards for incinerators



2.7.1 Indian standards for incinerators



The BioMedical Waste Management Rules, 2016 indicate that items contaminated with blood and body fluids, including cotton, dressings, soiled plaster casts, lines and bedding, are bio-medical waste and should be incinerated, autoclaved or microwaved to destroy pathogens. Funds under SLWM head may be used for setting up incinerators in community toilets.

i) Electrical incinerators

Table 4. Parameters and emissions from electrical incinerators

		Parameter

		Emission 

		



		Particulates

		50 mg/Nm3

		Standard refers to half hourly average value



		HCl

		50 mg/Nm3

		Standard refers to half hourly average value



		SO2

		200 mg/Nm3

		Standard refers to half hourly average value



		CO

		100 mg/Nm3

		Standard refers to half hourly average value



		

		50 mg/Nm3

		Standard refers to half hourly average value



		Total Organic Carbon

		20 mg/Nm3

		Standard refers to half hourly average value



		HF

		4 mg/Nm3

		Standard refers to half hourly average value



		NOx (NO and NO2 expressed as NO2)

		400 mg/Nm3

		Standard refers to half hourly average value



		Total dioxins and furans

		0.1 ng TEQ/Nm3

		Standard refers to 6-8 hours sampling. Please refer guidelines for 17 concerned congeners for toxic equivalence values to arrive at total toxic equivalence.



		Cd + Th + their compounds

		0.05 mg/Nm3

		Standard refers to sampling time anywhere between 30 minutes and 8 hours.



		Hg and its compounds

		0.05 mg/Nm3

		Standard refers to sampling time anywhere between 30 minutes and 8 hours.



		Sb + As + Pb + Cr + Co + Cu + Mn + Ni + V + their compounds

		0.5 mg/Nm3

		Standard refers to sampling time anywhere between 30 minutes and 8 hours.



		All values corrected to 11% oxygen on a dry basis. 

Source: SWM, 2016

		

		









Note:

(a) Suitably designed pollution control devices shall be installed or retrofitted with the incinerator to achieve the above emission limits. 

(b) Waste to be incinerated shall not be chemically treated with any chlorinated disinfectants.

(c) Incineration of chlorinated plastics shall be phased out within two years. 

(d)  If the concentration of toxic metals in incineration ash exceeds the limits specified in the Hazardous Waste (Management, Handling and Trans boundary Movement) Rules, 2008, as amended from time to time, the ash shall be sent to the hazardous waste treatment, storage and disposal facility. 

(e) Only low sulphur fuel like LDO, LSHS, Diesel, bio-mass, coal, LNG, CNG, RDF and biogas shall be used as fuel in the incinerator. 

(f) The CO2 concentration in tail gas shall not be more than 7%.

(g) All the facilities in twin chamber incinerators shall be designed to achieve a minimum temperature of 9500C in secondary combustion chamber and with a gas residence time in secondary combustion chamber not less than 2 (two) seconds.

(h)   Incineration plants shall be operated (combustion chambers) with such temperature, retention time and turbulence, as to achieve total Organic Carbon (TOC) content in the slag and bottom ash less than 3%, or the loss on ignition is less than 5% of the dry weight. 

(i) Odour from sites shall be managed as per guidelines of CPCB issued from time to time.



Emission Standards

Table 5. Parameters and emissions from High-temperature incinerators for biomedical waste

		Sl No

		Parameter

		Standards



		

		

		Limiting concentration in mg Nm3 unless stated

		Sampling Duration in minutes, unless stated



		1

		Particulate matter

		50

		30 or 1Nm3 of sample volume, whichever is more



		2

		Nitrogen Oxides NO and NO2 

		400

		30 for online sampling or grab sample



		3

		HCl

		50

		30 or 1Nm3 of sample volume, whichever is more



		4

		Total Dioxins and Furans

		0.1ngTEQ/Nm3 (at 11% O2)

		8 hours or 5Nm3 of sample volume, whichever is more



		5

		Hg and its compounds

		0.05

		2 hours or 1Nm3 of sample volume, whichever is more







C. Stack Height: Minimum stack height shall be 30 meters above the ground and shall be attached with the necessary monitoring facilities as per requirement of monitoring of ‘general parameters’ as notified under the Environment (Protection) Act, 1986 and in accordance with the Central Pollution Control Board Guidelines of Emission Regulation Part-III. 

Note: 

(a) The existing incinerators shall comply with the above within a period of two years from the date of the notification. 

(b) The existing incinerators shall comply with the standards for Dioxins and Furans of 0.1ngTEQ/Nm3, as given below within two years from the date of commencement of these rules.

 (c) All upcoming common bio-medical waste treatment facilities having incineration facility or captive incinerator shall comply with standards for Dioxins and Furans.

 (d) The existing secondary combustion chambers of the incinerator and the pollution control devices shall be suitably retrofitted, if necessary, to achieve the emission limits. 

(e) Wastes to be incinerated shall not be chemically treated with any chlorinated disinfectants. 

(f) Ash from incineration of biomedical waste shall be disposed of at common hazardous waste treatment and disposal facility. However, it may be disposed of in municipal landfill, if the toxic metals in incineration ash are within the regulatory quantities as defined under the Hazardous Waste (Management and Handling and Transboundary Movement) Rules, 2008 as amended from time to time.

(g) Only low Sulphur fuel like Light Diesel Oil or Low Sulphur Heavy Stock or Diesel, Compressed Natural Gas, Liquefied Natural Gas or Liquefied Petroleum Gas shall be used as fuel in the incinerator.

(h) The occupier or operator of a common bio-medical waste treatment facility shall monitor the stack gaseous emissions (under optimum capacity of the incinerator) once in three months through a laboratory approved under the Environment (Protection) Act, 1986 and record of such analysis results shall be maintained and submitted to the prescribed authority. In case of dioxins and furans, monitoring should be done once in a year.

 (i) The occupier or operator of the common bio-medical waste treatment facility shall install continuous emission monitoring system for the parameters as stipulated by State Pollution Control Board or Pollution Control Committees in authorisation and transmit the data real time to the servers at State Pollution Control Board or Pollution Control Committees and Central Pollution Control Board. 

(j) All monitored values shall be corrected to 11% Oxygen on dry basis.

(k) Incinerators (combustion chambers) shall be operated with such temperature, retention time and turbulence, as to achieve Total Organic Carbon content in the slag and bottom ashes less than 3% or their loss on ignition shall be less than 5% of the dry weight.

 (l) The occupier or operator of a common bio-medical waste incinerator shall use combustion gas analyzer to measure CO2, CO and O2.

2.7.2 Japan standards for incinerators

Japan’s approach to the manufacturing of sanitary napkin incinerators is characterized by its commitment to technological innovation and stringent environmental standards. The Ministry of the Environment (MOE) oversees the regulations, enforcing strict guidelines on emissions and operational efficiency. Japanese manufacturers are known for their advanced engineering solutions, incorporating cutting-edge technologies to achieve high thermal efficiency and low emissions. The emphasis is on reducing dioxins and other harmful pollutants, with regular monitoring and maintenance to ensure compliance with environmental standards. Japan’s focus on sustainability also drives the development of incinerators that are energy-efficient and have minimal environmental footprint.



2.7.3 European standards for incinerators

Operational standards for incineration plants in Europe are designed to optimize performance and minimize environmental impact. 

Emission Limits: The IED sets strict emission limits for pollutants, requiring continuous monitoring and reporting. Emission limit values (ELVs) for key pollutants are specified, and plants must operate within these limits to remain compliant.

Waste Input Control: Incineration plants are required to implement stringent waste input controls to ensure only permissible waste types are incinerated. Pre-treatment processes such as sorting, shredding, and dewatering are employed to enhance combustion efficiency and reduce the formation of pollutants.

Residue Management: The management of incineration residues, including bottom ash and fly ash, is a critical aspect of operational standards. Bottom ash is often processed for recycling, while fly ash, which contains higher concentrations of hazardous substances, is treated and disposed of in compliance with hazardous waste regulations.

The primary regulatory framework governing incineration in Europe is the Waste Incineration Directive (2000/76/EC), which was superseded by the Industrial Emissions Directive (IED, 2010/75/EU) in 2013. The IED consolidates various directives related to industrial emissions, setting stringent limits on emissions from incineration plants. The directive aims to prevent or reduce pollution to air, water, and soil by regulating the emissions of pollutants such as dioxins, furans, heavy metals, nitrogen oxides (NOx), sulfur dioxide (SO2), and particulate matter (PM). Each EU member state is responsible for implementing the directive through national legislation, ensuring that incineration plants comply with these standards. Regular monitoring, reporting, and inspections are mandated to ensure adherence to the prescribed limits.

In European countries, the manufacturing of sanitary napkin incinerators is regulated by the European Union's Waste Incineration Directive (2000/76/EC). This directive sets stringent limits on emissions of pollutants, including particulate matter, sulfur dioxide, nitrogen oxides, and heavy metals. Manufacturers must comply with these regulations to ensure their incinerators meet the required environmental standards. The directive also mandates continuous monitoring of emissions and regular maintenance of incineration equipment to ensure optimal performance. European manufacturers often incorporate advanced technologies such as flue gas cleaning systems, catalytic reduction systems, and energy recovery mechanisms to enhance efficiency and minimize environmental impact. Countries like Germany, France, and the UK have additional national regulations that further specify operational standards and emissions limits, ensuring high environmental protection levels.

2.7.4 American standards for incinerators

In the United States, the manufacturing of sanitary napkin incinerators is regulated by the Environmental Protection Agency (EPA). The EPA’s stringent guidelines under the Clean Air Act ensure that incinerators meet high standards for emissions control, focusing on reducing pollutants such as dioxins, furans, and heavy metals. The Resource Conservation and Recovery Act (RCRA) also plays a pivotal role in regulating the handling and disposal of hazardous waste, including menstrual waste. Manufacturers are required to implement advanced filtration systems and employ state-of-the-art technologies to minimize environmental impact. The emphasis is on high-efficiency particulate air (HEPA) filters and catalytic converters to ensure the incinerators operate within safe environmental parameters. In Canada, sanitary napkin incinerator manufacturing is overseen by Environment and Climate Change Canada (ECCC). Canadian regulations align closely with those of the United States, emphasizing stringent emission standards and the use of advanced technologies to reduce environmental impact. The Canadian Council of Ministers of the Environment (CCME) provides guidelines for the disposal of sanitary waste, promoting the use of incinerators that are both efficient and environmentally friendly. Manufacturers are encouraged to adopt innovative designs that enhance the efficiency of incineration and reduce harmful emissions. The focus is also on ensuring the incinerators are user-friendly and can be easily integrated into public and private facilities 

2.7.5 Measurement of Toxic Gas Concentrations

Table 6: Flue gas emissions from various sanitary napkin incinerators

		Sl no

		Incinerator

		Total Particulate Matter (mg/m3)

		CO (mg/m3)



		SO2 (mg/m3)

		NOx (mg/m3)

		Methane (mg/m3)

		Propane (mg/m3)

		Reference



		1

		Green Dispo

		46.1 ± 6.7 mg/m3 

		74.0 ± 4.5 

		38.6 ± 5.9 

		1.3 ± 0.4 mg/m3

		-

		-

		[8]



		2

		Solar powered napkin incinerator

		-

		68.7

		-

		-

		1271.33

		896.18

		[1]



		3

		Fixed circular gate incinerator

		12.2

		25,190

		8

		14.8

		-

		-

		[7]



		4

		Incinerator with cuboidal combustion chamber

		22.4

		0.1145

		9.1

		10.4

		-

		-

		[7]





3. Work Progress 

Here is the work progress until the start of the project, including the plan for the next months. 

		S. 

No. 

		Task

		Res 

Entity

		

		Six Months 

(2024-2025)

		



		

		

		

		1-2

		2-3 

		3-4

		4-5

		5-6



		1

		Literature Review (Indian and International status of regulatory requirements)

		VIT Vellore

		

		

		



		2

		Industrial visit to the sanitary napkin and incinerator manufacturing facilities to understand the product features, insulation used, and efficiency comparison with international standards 

		IIT Madras

		

		

		

		



		3

		Comparing different incinerators, sampling and analysing incinerator flue gases for every 100  C increase till 1000 C

		IIT Madras 

VIT Vellore

		

		

		

		

		



		4

		Physico-chemical characterization of  Incinerator ash and establishing its disposal  standards

		VIT Vellore

		

		

		

		

		



		5

		Analyzing the efficacy of the incinerators and recommending the best probable solution for disposal of soiled sanitary napkins.

		IIT Madras 

VIT Vellore

		

		

		

		







		

		





Started and ongoing                                       Completed 



3.1 Sample Collection

As previously noted, there was a slight change in the sampling sites due to maintenance issues and the inability to control temperature in the initially selected incinerators. One of the sampling sites remains Vanavani, while the new sites are within IIT Madras.





Apart from the primary sites selected for our study, we have also identified several additional incinerators located within the campus.

[image: ]   [image: ]  [image: ]

Fig .2  Sampling site 1
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Fig 3. Sampling sites 2 & 3 

3.2 Ash Characterisation 

The ash generated after incineration was initially collected and subjected to X-Ray Fluorescence (XRF) analysis to quantify the presence of heavy metals. Following this, a detailed heavy metal analysis was performed using Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES). We also conducted a Toxicity Characterization Leaching Procedure (TCLP) following the EPA SW-846 Test Method 1311 guidelines to assess leaching efficiency and toxicity levels.



The detailed methodology and corresponding results are presented below.



3.2.1 Heavy metal analysis 

Based on the XRF results, the quantities of each heavy metal are provided in the tables below. Among the metals detected, iron and titanium were present in the highest concentrations in both samples. Other metals, ranging from zinc to arsenic, were also detected at varying concentrations. Notably, small amounts of radioactive metals, such as thorium and uranium, were also identified, which could be due to their presence in the sanitary napkins themselves. Most of the identified compounds exceed the regulatory limits set by the Central Pollution Control Board (CPCB).



		Metal Concentration Range

		Metals Detected



		Greater than 1000 mg/Kg

		Fe, Ti, Zn



		500 - 1000 mg/Kg

		Mn, Co, Cu



		100 - 500 mg/Kg

		Ni, Sn, Sr, Cr



		Less than 100 mg/Kg

		Zr, Th, Nb, Pb, Rb, As, U





Table 7. List of heavy metals detected in ash sample 4500C



















Table 8. List of heavy metals detected in ash sample at 650°C

		Metal Concentration Range

		Metals Detected



		Greater than 1000 mg/Kg

		Fe, Ti, Cr, Ba, Mn



		500 - 1000 mg/Kg

		-



		100 - 500 mg/Kg

		Zn, Cu, Co, Ni



		Less than 100 mg/Kg

		Sr, Th, Zr, Nb, Pb, Rb, Mo, As









3.2.2 Toxicity Characterization Leaching Procedure (TCLP)



To perform the Toxicity Characteristic Leaching Procedure (TCLP) on ash samples, the following steps were conducted to simulate conditions typically found in landfill leachate. The preparation began with the formulation of the extraction liquid. This involved adding 5.7 ml of glacial acetic acid into 500 ml of distilled water. 64.3 ml of 1N NaOH was slowly incorporated into the solution to adjust the pH. The final step in preparing the extraction liquid was diluting it to a total volume of 1000 ml. The resulting solution, designed to replicate the landfill leachate's chemical conditions, had a pH of 4.98, aligning precisely with the specifications outlined in the EPA SW-846 Test Method 1311.



Next, a 4 g sample of ash was prepared for testing. The extraction liquid was added to the ash sample at a volume 20 times its weight, resulting in 80 ml of liquid for the 4 g of ash. This mixture was then placed in a rotary agitator and subjected to continuous rotation for 18 hours at a speed of 30 rpm. This extended period of rotation ensured thorough mixing and consistent exposure of the ash to the extraction solution, facilitating the leaching process and capturing potential contaminants released under simulated landfill conditions.



Following the extraction period, the mixture underwent a filtration process. A glass filter paper with a pore size of 0.22 microns was used to separate the solid and liquid phases. The resulting filtrate, representing the leachate, was carefully collected and stored at a temperature of 4°C in a refrigerator to preserve its integrity until further analysis.



Finally, the leachate samples were analyzed using Atomic Absorption Spectroscopy (AAS) to quantify the levels of heavy metals present. This analysis provided critical data on the leaching behavior of the ash, offering insights into its potential toxicity and environmental impact when disposed of under landfill conditions.







3.3 Flue gas analysis 
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Fig 4. Sampling conducted at different sites 





3.3.1  Sampling Procedure 

The sampling process was carried out using a standard flue gas analyzer, which provided real-time measurements during inspection and sampling. Online monitoring allowed for the accurate quantification of CO, CO₂, SO₂, and NO₂ levels present in the representative samples. Sampling for the selected incinerator was conducted at three distinct temperature points: 350°C, 450°C, and 650°C. Additionally, samples were collected for the analysis of polycyclic aromatic hydrocarbons (PAH), volatile organic compounds (VOCs), particulate matter, and chlorine. These samples were subsequently analyzed in laboratory conditions. The specific sampling times adhered to for each sample are detailed below.







Table 9. Parameters analysed

		S.NO

		Parameter

		Sampling Media

		Duration Minimum

		Values



		1

		Carbon Dioxide as CO2

		Flue gas analyser

		10 Mins

		Direct Reading



		2

		Carbon Monoxide as CO

		Flue gas analyzer

		10 Mins

		Direct Reading



		3

		Nitrogen Oxides as NOx

		Flue gas analyzer

		10 Mins

		Direct Reading



		4

		Particulate Matter

		Stack Kit and Thimble

		60 Mins

		Analysis in Lab



		5

		Sulphur Dioxide as SO2

		Flue gas analyzer

		10 Mins

		Direct Reading



		6

		PAHs

		Stack Kit and XAD-2

		30 Mins

		Analysis in Lab



		7

		VOC-54 Mix

		Stack Kit and Charcoal

		30 Mins

		Analysis in Lab













3.3.2 Results



Table 10. Comparisons between two flue gas analyses 

		Details of incinerator

		CO

		CO2

		NOx

		SO2

		PAH

		PM

		VOCs



		6120 C (T1)

		-

		-

		-

		10.47

		-

		13.6

		-



		650 (T1)

		-

		-

		-

		13.10

		-

		14.56

		-



		450 (T1)

		4622

		-

		125

		-

		-

		38.3

		





		Details of incinerator

		CO

		CO2

		NOx

		SO2

		PAH

		PM

		VOCs



		350 (T2)

		2460

		2.70

		69

		176

		

		47

		



		450 (T2)

		4332

		0.1

		104

		26.76

		

		68.9

		



		650 (T2)

		1460

		0.2

		150

		17.95

		

		74

		

















Analysis and discussion 

Carbon Monoxide (CO) Emissions:

Initial Analysis (T1) at 450°C recorded 4622 mg/m³ CO, while the Second Analysis (T2) reported a lower value of 4332 mg/m³.

Possible Reason: This reduction may be due to improved combustion efficiency or enhanced incineration processes.

At 650°C (T2), the CO emissions were significantly lower (1460 mg/m³) compared to the 450°C case, indicating more complete oxidation at higher temperatures.

4. Carbon Dioxide (CO₂) Emissions:

CO₂ data was not available for the initial analysis (T1). In the second set, emissions at 350°C were the highest (2.70%), decreasing at 450°C (0.1%) and 650°C (0.2%).

Possible Reason: Higher temperatures generally indicate more complete combustion, converting more CO to CO₂. The low CO₂ value at 450°C (T2) suggests incomplete combustion or different operational conditions.

5. Nitrogen Oxides (NOₓ) Emissions:

NOₓ emissions were highest at 650°C (T2) with 150 mg/m³, compared to 104 mg/m³ at 450°C and 69 mg/m³ at 350°C.

Possible Reason: The formation of NOₓ increases at higher temperatures due to the thermal oxidation of nitrogen in the air. The data aligns with this trend.

6. Sulfur Dioxide (SO₂) Emissions:

The initial analysis showed SO₂ levels of 10.47 mg/m³ (612°C) and 13.10 mg/m³ (650°C), while in the second set, values ranged from 26.76 mg/m³ (450°C) to 176 mg/m³ (350°C).

Possible Reason: Variations could be due to differences in sulfur content in the sanitary napkins being incinerated or varying combustion efficiency.

7. Particulate Matter (PM) Emissions:

PM emissions were significantly higher in the second analysis, with 47 mg/m³ at 350°C, 68.9 mg/m³ at 450°C, and 74 mg/m³ at 650°C, compared to initial readings (13.6 mg/m³ at 612°C and 14.56 mg/m³ at 650°C).

Possible Reason: The higher levels could be attributed to operational differences, poor combustion conditions, or different types of waste.

Potential Reasons for Observed Trends and Differences:

Temperature Effects: Combustion temperature plays a critical role in determining emission levels. Higher temperatures generally result in more complete combustion, reducing CO and PM but potentially increasing NOₓ.

Operational Variations: Differences in incinerator operation, such as airflow rates, residence time, or loading conditions, can significantly influence emissions.

Waste Composition: Variations in the composition of sanitary napkins (e.g., additives, absorbent materials) between tests may lead to differences in emissions, especially SO₂ and PM.

Combustion Efficiency: Incomplete combustion can increase CO and decrease CO₂ emissions, as observed at 450°C in the second analysis.









4. Manufacturing unit visit 



The visit to the MSME unit specializing in the manufacturing of sanitary napkin incinerators at Macro Instruments in Porur aimed to provide a comprehensive understanding of the production processes, technologies, and quality control measures employed in the assembly and distribution of these incinerators. This visit formed a critical part of our study to evaluate manufacturing capacities, production scalability, and adherence to quality standards across a range of manufacturers, including both large-scale enterprises and Micro, Small, and Medium Enterprises (MSMEs). Macro Instruments, currently in its growth phase, operates the Porur facility as a central hub for the assembly of its incinerator models. Ms. Hemavathi, the unit’s Sales Executive, welcomed us and provided a detailed overview of the company’s operations, emphasizing their commitment to quality and innovation within the sanitary waste management sector.



The manufacturing process at the Porur facility follows a decentralized model where components such as outer containers, heating coils, and thermal insulation materials are fabricated at various locations around Chennai. These components are then brought to the facility for final assembly. This approach allows for streamlined production while maintaining flexibility in component sourcing. The incinerator models produced at the unit vary in capacity, ranging from those capable of processing 10 to 20 sanitary napkins per cycle to larger models designed for up to 40 napkins. Smaller models incorporate spiral heating coils that are optimized for handling lower loads efficiently, while the larger units are equipped with tubular heating coils, which provide uniform and effective heat distribution for higher-capacity incineration cycles. The emphasis on efficient heat distribution underscores the unit’s focus on enhancing operational performance and reducing energy consumption.
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Fig 5. Insulator protection and heating coil 



In terms of material specifications, the incinerators' outer frames are constructed using mild steel, providing structural integrity and durability even under high thermal stress. The heating coils, which serve as the core of the incineration process, are made from stainless steel, offering both corrosion resistance and the ability to withstand high temperatures over extended periods. To ensure safety and thermal efficiency, glass wool insulation is used within the incinerators. This insulation is applied in a precise manner to retain heat within the combustion chamber, thereby improving operational efficiency while preventing excess heat from escaping to the exterior surfaces. Such attention to insulation design plays a crucial role in maximizing the incinerators' energy efficiency and safety.



Operational efficiency is further demonstrated by the rapid heat-up time of the incinerators. Once activated, the units reach their designated operating temperature within a short span of 3 to 5 minutes. A complete incineration cycle typically takes between 15 and 20 minutes, depending on the specific model and the load capacity. This quick operational turnaround makes the units suitable for continuous use, a feature that is particularly beneficial in settings such as schools, hospitals, and community centers, where there may be a consistent demand for sanitary waste disposal. However, the incinerators are designed with preset temperature settings based on customer requirements, and they currently lack the flexibility for adjustable temperature controls. This limitation presents an opportunity for product improvement, as incorporating adjustable temperature settings could further optimize combustion efficiency, reduce harmful emissions, and improve the overall control of the incineration process.



One of the key challenges identified during the visit is the lack of formal emissions testing conducted at the unit. Given the environmental implications associated with incineration, particularly concerning the potential release of hazardous pollutants such as dioxins and furans, the absence of rigorous emissions monitoring is a notable gap. This represents a significant opportunity for improvement. Collaboration with environmental specialists or the integration of emissions testing protocols within the manufacturing process could help ensure compliance with environmental regulations, reduce the environmental impact of incineration, and enhance public health and safety. Furthermore, developing and adhering to comprehensive emissions control measures would bolster the unit’s credibility and market reputation, demonstrating a commitment to sustainability and responsible manufacturing.



The unit's production lifespan and warranty policy reflect their focus on product durability and customer satisfaction. Each incinerator is expected to last between 4 and 6 years, and the unit offers a warranty that aligns with this lifespan. The domestic market remains the primary focus of their distribution efforts, and their recent large order from the government of Nagaland, which involved supplying 400 incinerators for public use, highlights the growing demand for such products across India. This order not only demonstrates the unit’s production capacity but also underscores the increasing importance of decentralized waste management solutions in addressing sanitary waste challenges.



Despite these strengths, there is room for growth and improvement, particularly concerning environmental compliance and product flexibility. Implementing emissions testing, enhancing combustion efficiency through adjustable temperature controls, and ensuring compliance with stringent environmental standards would position the unit to better meet market demands and regulatory requirements. Such advancements would also align with global trends toward sustainable and environmentally responsible waste management practices. As sanitary waste incineration continues to gain traction as a viable disposal solution, ensuring operational efficiency, safety, and minimal environmental impact will be key factors driving the long-term success of the unit and similar enterprises across the sector.



In the coming months, the project will focus on several key activities to build upon the findings from the previous phases and address the challenges identified:



Visits to Manufacturing Units and Data Collection: We plan to visit various manufacturing units, including both large-scale and small-to-medium enterprises (MSMEs), to collect comprehensive data on the production processes, technologies, and materials used in the construction of sanitary napkin incinerators. These visits will provide valuable insights into the current manufacturing standards, quality control measures, and any variations across different manufacturers.



Preparation of a Data Sheet on Import and Export of Sanitary Incinerators:

A detailed data sheet will be prepared to analyze the import and export patterns of sanitary napkin incinerators. This will include information on the countries of origin, export destinations, quantities, and types of incinerators traded. Understanding these patterns will help identify market trends, regulatory impacts, and potential areas for improvement in the production and distribution of environmentally friendly incinerators.



Development of Proper Ash Disposal Methods:

To address the environmental and health concerns associated with the disposal of ash generated from the incineration of sanitary napkins, we will explore and develop safe and sustainable disposal methods. This may involve researching best practices for ash stabilization, recycling, and alternative uses, as well as identifying suitable hazardous waste management facilities for disposing of ash containing toxic heavy metals.



Flue Gas Analysis Across Different Types of Incinerators:

A comprehensive flue gas analysis will be conducted on various types of incinerators available in the market. This will involve sampling flue gases from different incinerator models, including those with adjustable temperature settings, to determine their emissions profile. The goal is to assess the effectiveness of different incinerators in minimizing the release of pollutants and to identify models that perform best under different operational conditions.



Collection of Data on the Manufacturing Processes of Incinerators:

We will gather detailed information on the manufacturing processes of various sanitary napkin incinerators, including the types of materials used, the technology employed, and any innovations in design or construction. This data will help identify best practices and areas for improvement in the production of incinerators that are more efficient and less harmful to the environment.



Measurement of Dioxin and Furan Emissions from Representative Samples:

A targeted study will be conducted to measure the emission levels of dioxins and furans from representative incinerator samples. This will involve collecting data under controlled conditions to accurately quantify these emissions and identify the factors influencing their formation. The findings will be critical in recommending adjustments to incinerator design or operational parameters to minimize the release of these highly toxic compounds.



These future activities will help advance the project’s objectives by providing a deeper understanding of the current state of sanitary napkin incineration technologies, identifying areas for improvement, and developing actionable recommendations for reducing the environmental impact of these devices.

























5. Conclusion 

This report presents a comprehensive evaluation of the decentralized incinerators, focusing on various key aspects such as manufacturing processes, emissions monitoring, ash analysis, and operational efficiency. Significant progress has been made over the reporting period, including detailed assessments of flue gas emissions, comprehensive ash analysis using the Toxicity Characteristic Leaching Procedure (TCLP), and collaborative engagements with relevant research and environmental bodies.



The flue gas analysis, conducted using a standard flue gas analyzer, provided real-time data on critical emissions, including CO, CO₂, SO₂, and NO₂. Sampling was conducted at varying temperatures to capture representative conditions during incineration. This analysis has been pivotal in identifying areas where emission levels can be optimized to meet or exceed local and international standards.



The Toxicity Characteristic Leaching Procedure (TCLP) provided valuable insights into the composition and leaching potential of ash generated by the incinerators. Through methodologies such as XRF analysis for heavy metal content and further analysis with ICP-OES, we were able to quantify potential environmental hazards and recommend safe disposal methods. This highlights the importance of controlling toxic releases, such as heavy metals, and emphasizes the need for continued monitoring and adherence to best practices.



Our visits to MSME units manufacturing sanitary napkin incinerators provided a deeper understanding of production technologies and challenges. While these units demonstrate strong market engagement and operational efficiency, opportunities for improvement, such as emissions testing and flexible temperature controls, were identified. Addressing these gaps will enhance product performance, compliance with environmental regulations, and market competitiveness.



Moving forward, the project will continue to focus on optimizing incinerator performance, reducing environmental impacts, and engaging with stakeholders for the adoption of best practices. By combining operational improvements, stringent emissions control, and robust data analysis, we aim to contribute meaningfully to sustainable and effective waste management solutions.
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Annexure 



The details collected from Few MSME ventures, including their specifications and other relevant information, are included in this section.

Model 1: Nakinci D- 300

[image: ]                    

		[bookmark: _Hlk176333893]Capacity

		25-30 per cycle



		Display

		16*2 display for temperature and time



		Heating

		2000 watts heater in SS304 double covering  



		Heating element 

		Nichrome wire



		Insulation

		Ceramic 



		Burning Time

		14 minutes 



		Exhaust pipe

		1.5 m 3”





 









Model 2: Nakinci D50
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		[bookmark: _Hlk176334246]Capacity

		50 pads



		Size 

		315*330*620 mm



		Heating

		1000 watts heater 



		Inner chamber 

		1.2mm MS, SS & GI



		Insulation

		Shockproof epoxy coating 



		Burning Time

		20 minutes



		Mounting

		Wall mount







Model 3: Nakinci D100

[image: ]



		Capacity

		100 pads



		Heating

		2000 watts heater 



		Inner chamber 

		1.2mm MS, SS & GI



		Insulation

		Shockproof epoxy coating 



		Burning Time

		20 minutes



		Mounting

		Wall mount/Table to









The table below shows Details of Incinerator models from another ventures : 



		Model

		INC-05

		INC-10

		INC-20

		INC-30

		INC-40



		Capacity 

		5-8 napkins

		10 napkins

		20 napkins

		30 napkins

		40 napkins



		Input Volatge

		1 PH ,230v , 50Hz

		1 PH ,230v , 50Hz

		1 PH ,230v , 50Hz

		1 PH ,230v , 50Hz

		1 PH ,230v , 50Hz



		Power in watts

		1200 w

		1200 w

		1200 w

		2400w

		2400w



		External thermal production

		Fiber convert insulation 

		Fiber convert insulation

		Fiber convert insulation

		Fiber convert insulation

		Fiber convert insulation



		Weight ( kg)

		10 kg

		15 kg

		25 kg

		45 kg

		45 kg



		Mounting 

		Wall

		Wall

		Wall

		Wall

		Wall 



		Dimension

		200*200*300

		235*235*530

		275*275*600

		300*300*700

		300*300*700























Controlled Air Incinerators 





Incinerator Technologies In USA





Incinerators with fluegas cleaning systems and energy recovery provisions, Advanced Combustion  - Fluidized bed combustion





Incinerator Technologies In Europe 







In most Places  locally manufactured incinerators operating at lower temperature which are preset. some places there is a provision of water scrubbers





Incinerator Technologies in India 





Ultra High temperature furnace with filter systems 





Incinerator Technologies In Japan
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Manu'acwrus & Traders of
All Type of Vending machines & Sanitary napkin Wholesale
No.24, Karpura Street, Periyamed, Chennai-600 003.

Web: www.erventures.in E-mail: ervertures19@gmail.com
®: 04443538793, 9840121517, 9841555111

Sanitary napki itor 300 pads

GENERAL SPECIFICATIONS:

« User friendly model
« Destroys napkin safely within minutes

« Top Loading and front loading

« Easyinstallation

« Most hygienic and compact design

« Auto cutoff when it reaches the set temperature

« Helps to maintain hygiene in rest room/Toilets

« Instant disposal of used Napkins in a very scientific and hygienic way
« Aitight front loading door

« Theashis collected in an Ash Collection tray

« Just Start and Forget. It Bums and Stops Automatically

Technical Specifications:

1. Capacity 250300 per day ( 25-30Per Cycle )
2. 16x2 LCD Display for temperature and time.
3. 2000 watt healer in SS304 Double Covering
4. Nichrome wire Kanthal make healing element
5. Auto cut off,

6. Ceramic insulation

7. Minimum skin temperature,

8. MS CRCA 151513 D GRADE

9. Buring time 14 min

10. 1.5 meter 3" Exhaust pipe

11. Double interlocking with asbestoses

Note: The specifications may change subject to customer's requirements or technical up gradation.
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PROGRAMME OF WORK

ISO/TC 275

SLUDGE RECOVERY, RECYCLING, TREATMENT AND DISPOSAL

About

Secretariat: AFNOR

Committee Manager: M Arnaud Gaudrier

Chairperson (until end 2027): M Pascal Ginisty

Creation date: 2013

Scope

· Standardization of the methods for characterizing, categorizing, preparing, treating, recycling and managing sludge and products from urban wastewater collection systems, night soil, storm water handling, water supply treatment plants, wastewater treatment plants for urban and similar industrial waters. It includes all sludge that may have similar environmental and/or health impacts.

· Standardization of measurement methods for characterizing and categorizing encompasses: sampling methods, physical, chemical and microbiological parameters analysis, preparation of sludge, physical behaviour of sludge, all required for the characterization of sludge with a view to facilitate decisions on the choice of the treatment procedures and of the use and disposal of sludge.

· Excluded:

· hazardous sludge from industry and dredged sludge already covered by ISO/TC 190 "Soil Quality"

		4

		7

		22

		19



		Published ISO standards

		ISO standards under development

		Participating members

		Observing members







STRUCTURE

		Reference

		Title

		Type



		ISO/TC 275/WG 1  

		Terminology

		Working group



		ISO/TC 275/WG 2  

		Characterization methods

		Working group



		ISO/TC 275/WG 3  

		Anaerobic digestion

		Working group



		ISO/TC 275/WG 4

		Land application

		Working group



		ISO/TC 275/WG 5

		Thermal processes

		Working group



		ISO/TC 275/WG 6  

		Thickening and dewatering

		Working group



		ISO/TC 275/WG 7  

		Inorganics and nutrients recovery

		Working group



		ISO/TC 275/WG 8  

		Communication and Management of Public Perception

		Working group







PUBLISHED STANDARDS

		Sl No.

		ISO Number and Title

		Whether adopted

		Remarks



		1

		 ISO 19388:2023

Sludge recovery, recycling, treatment and disposal — Requirements and recommendations for the operation of anaerobic digestion facilities

		No

		

In the 18th meeting of Solid Waste Management Sectional Committee, CHD 33 (now Waste Management Sectional Committee EED 8) held on 08.02.2024, the committee decided to refer the documents to panel CHD 33 : P4 (now EED 8:P3) Panel for ISO Activities for deliberation and put up the panel’s recommendation in the next technical committee meeting of EED 8.



Accordingly a meeting of this Panel was held on 20.06.2024 and the panel deliberated that the ISO standards needs to be reviewed in detail and may be modified as per conditions relevant to India. The next meeting of this Panel is yet to be scheduled.



The committee may note.



		2

		 ISO 19698:2020

Sludge recovery, recycling, treatment and disposal — Beneficial use of biosolids — Land application

		No

		



		3

		 ISO/TR 20736:2021

Sludge recovery, recycling, treatment and disposal — Guidance on thermal treatment of sludge

		No

		



		4

		 ISO/TR 22707:2023

Sludge recovery, recycling, treatment and disposal — Information on the processes and technologies for inorganic substance and nutrient recovery

		No

		







STANDARDS UNDER DEVELOPMENT

		Sl No.

		Document Number

		Working Group

		Level of Interest

		Nominated expert



		1

		ISO/AWI 8228

Sludge/biosolids toxicological evaluation and classification in land application

		ISO/TC 275/WG 4

Land Application

		To be discussed in the meeting

		Shri T Raghavendra Rao



		2

		ISO/DIS 13610

Sludge recovery, recycling, treatment and disposal — Determination of calorific value of sludge

		ISO/TC 275/WG 2

Characterization methods

		To be discussed in the meeting

		Shri G M Patel



		3

		 ISO/DIS 19654

Sludge recovery, recycling, treatment and disposal — Laboratory chemical conditioning procedure

		ISO/TC 275/WG 6

Thickening and dewatering

		To be discussed in the meeting

		Shri T Raghavendra Rao



		4

		 ISO/DIS 19658

Sludge recovery, recycling, treatment and disposal — Protocol for validating methods for physical properties of sludges

		ISO/TC 275/WG 6

Thickening and dewatering

		To be discussed in the meeting

		Shri T Raghavendra Rao



		5

		ISO/CD TR 19995

Sludge recovery, recycling, treatment and disposal — Thickening and dewatering

		ISO/TC 275/WG 6

Thickening and dewatering

		To be discussed in the meeting

		Shri T Raghavendra Rao



		6

		 ISO/AWI 23880

Sludge recovery, recycling, treatment and disposal — Vocabulary

		ISO/TC 275/WG 1

Terminology

		To be discussed in the meeting

		Shri G M Patel



		7

		 ISO/DIS 23882

Sludge recovery, recycling, treatment and disposal — Beneficial use of biosolids land application — Guidelines for risk communication and management of public perception

		ISO/TC 275/WG 8

Communication and Management of Public Perception



		To be discussed in the meeting

		Shri T Raghavendra Rao
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PROGRAMME OF WORK

ISO/TC 297

WASTE COLLECTION AND TRANSPORTATION MANAGEMENT

ABOUT

Secretariat: DIN

Committee Manager: Mr Jan Philip Everding

Chairperson (until end 2024): Mr Dipl.-Ing Frank Diedrich

ISO Technical Programme Manager [TPM]: Ms Monica Ibido

ISO Editorial Manager [EM]: Mr Arun ABY Paraecattil

Creation date: 2015



SCOPE: 

Standardization of machines, equipment and management systems for collection, temporary storage and transportation of solid and sanitary liquid waste and recyclables (valuables).

Taking into particular account:

· Terminology;

· Technology;

· Performance;

· Quality;

· Environmental aspects;

· Safety and ergonomic aspects;

· Maintenance;

· Logistical aspects;

· Data management and

· Service procedures.

Excluded are:

· Urban wastewater systems

· Sludge recovery, treatment and disposal and also water re-use as far as they are covered by ISO/TC 275 and ISO/TC 282

· General environmental management (e.g. ISO 14000) and road traffic safety management systems aspects (e.g. ISO 39001) are covered by ISO/TC 207 and ISO/TC 241

· Road maintenance equipment are covered by ISO/TC 195/SC 2

· Road vehicles are covered by ISO/TC 22.



		4

		1

		21

		19



		Published ISO standards

		ISO standards under development

		Participating members

		Observing members







COMMITTEE STRUCTURE

		Reference

		Title

		Type



		ISO/TC 297/AHG 1  

		Research and Investigation regarding post-consumer thermoplastics collection and transportation.

		Working group



		ISO/TC 297/WG 1  

		Terminology

		Working group



		ISO/TC 297/WG 2  

		Waste collection and transport vehicles

		Working group







STANDARDS PUBLISHED

		S.No

		ISO Number

		Whether adopted

		Remarks



		1

		ISO/TS 24159:2022

Refuse collection vehicles — Safety of manual and rear-loaded refuse collection vehicles

		Yes

		



		2

		ISO 24160:2022

Refuse collection vehicles — Waste odour and leachate prevention and control

		Yes

		



		3

		ISO 24161:2022

Waste collection and transportation management — Vocabulary

		No

		



		4

		ISO 24162:2022

Test method for energy consumption of refuse collection vehicles

		Yes

		







STANDARDS UNDER DEVELOPMENT

		S.No

		ISO Number

		Working Group

		Level of Interest

		Nominated expert



		1

		ISO/DIS 13155

Refuse collection vehicles — Terminology of main functional components and performance indicators

		ISO/TC 297/WG 2

		

		Shri Pradeep Khandelwal
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Report of participation of the Indian Delegation in the meetings of ISO/TC 297 Waste Collection and Transportation Management 22th October 2024 to 24th October 2024.





Introduction



ISO/TC 297 Waste Collection and Transportation Management is a technical committee formed within the International Organization for Standardization (ISO) with scope as follows:

Standardization of machines, equipment and management systems for collection, temporary storage and transportation of solid and sanitary liquid waste and recyclables (valuables).

Taking into particular account:

· Terminology;

· Technology;

· Performance;

· Quality;

· Environmental aspects;

· Safety and ergonomic aspects;

· Maintenance;

· Logistical aspects;

· Data management and

· Service procedures.

Excluded are:

· Urban wastewater systems

· Sludge recovery, treatment and disposal and also water re-use as far as they are covered by ISO/TC 275 and ISO/TC 282

· General environmental management (e.g. ISO 14000) and road traffic safety management systems aspects (e.g. ISO 39001) are covered by ISO/TC 207 and ISO/TC 241

· Road maintenance equipment are covered by ISO/TC 195/SC 2

· Road vehicles are covered by ISO/TC 22.

The following Indian delegation participated in the following meetings:



		TC/SC/WG/JWG

		TITLE

		DATE OF MEETING

		ATTENDED BY



		ISO/TC 297/AHG 1

		Research and investigation regarding post-consumer thermoplastics collection and transportation

		22 October 2024

		(a) Shri Matcha Arun Kumar, Member Secretary EED 08, BIS

(b) Shri Pradeep Kumar Khandelwal, In personal capacity (Retd. Chief Engineer, MCD)



		ISO/TC 297/WG 2

		Waste collection and transport vehicles

		23 October 2024

		(a) Shri Matcha Arun Kumar, Member Secretary EED 08, BIS

(b) Shri Pradeep Kumar Khandelwal, In personal capacity (Retd. Chief Engineer, MCD)



		ISO/TC 297

		Waste Collection and Transportation Management

		24 October 2024

		(a) Shri Matcha Arun Kumar, Member Secretary EED 08, BIS

(b) Shri Pradeep Kumar Khandelwal, In personal capacity (Retd. Chief Engineer, MCD)









Summary of ISO/TC 297/AHG 1 Meeting



3rd meeting of ISO/TC 297/AHG 1 Research and investigation regarding post-consumer thermoplastics collection and transportation  held on 22.10.2024 in hybrid mode. Agenda of the meeting included discussion on comments received on the New Proposal ISO/NP 16716 Waste collection and transportation management — Requirements for the collection and transportation of post-consumer thermoplastics.

A total of 26 comments were received on ISO NP 16716 which were discussed during the meeting. The comments received was solved and the outline of ISO/NP 16716 was updated. It was decided to proceed with the further development of the outline within AHG1 until mature draft for NWIP ballot has been developed. The Indian delegation suggested for inclusion of informal sector of plastic waste collection in the draft document considering the amount of waste collected by informal sector in India which was agreed by the ISO/TC 297/AHG 1. Also suggested the use of word 'waste generator" instead of "resident" in the draft which was agreed upon by the members. 

The meeting also included a presentation on “A harmonized system of waste symbols” by Swedish Institute for Standards.

Summary of ISO/TC 297/WG 2 Waste collection and transport vehicles



21st meeting of ISO/TC 297/WG 2 Waste collection and transport vehicles was held on 23.10.2024. India had provided comments on the following documents:



i) ISO DIS 13155 Refuse Collection Vehicles — Terminology of Main Functional Components & Performance Indicators 



A total of 58 comments were received on ISO/DIS 13155 out of which 3 comments were provided from India. Only 30 comments were discussed during the meeting due to lack of time. The Indian technical observation/comment i.e angle of discharge of vehicle was discussed at large but no final outcome reached and it was decided that it will need further technical analysis/ study.  The working group decided to meet again to discuss and deliberate on the remaining comments.



Summary of ISO/TC 297 Waste Collection and Transportation Management Plenary meeting



8th Plenary meeting of ISO/TC 297 Waste Collection and Transportation Management was held on 24.10.2024. During the meeting, the TC focused on the following agenda points:



i) Reports of conveners and Project Leaders from ISO/TC 297/AHG 1, ISO/TC 297/WG 1 and ISO/TC 297/WG 2

ii) Report of liaison and cooperation representatives for other ISO/TC’s in liaison with ISO/TC 297

iii) Discussion on new proposal Used traction batteries collection and transportation – classification and safety

iv) Presentation of best practices on collection of waste/waste bins

v) presentation on Cyber Security Engineering for Cyber Resilience Act in context of EU New Legislative Framework



Major decisions taken during the plenary meeting of ISO/TC 297 involves the following 



i) ISO/TC 297 agreed to install an AHG “Guidelines for the collection and transportation of used traction batteries” which will be hosted by SAC. 

ii) ISO/TC 297 agreed to request a liaison with ISO/TC 23/SC 19 “Agricultural electronics” 

iii) The next meetings of ISO/TC 297 shall be held tentatively during 21st to 23rd October 2025 in Shangai, China in hybrid mode





BENEFITS ACCRUED TO BIS



India is a P-member of ISO/TC 297 Waste Collection and Transportation Management. Indian delegation had provided comments during the development of ISO         standards on waste collection and transportation management and actively participated in the meeting. 

As a developing country, India faces significant challenges in waste management. Participating in these meetings provides an opportunity to present the prevailing conditions in India's waste management sector, allowing for the formulation of more adaptable and context-specific standards. Further, the active participation of the Indian delegation has bolstered and cemented India’s strong representation in the TC 297 committee alongside active participants like France, Germany, Japan, China etc., and will benefit BIS in cementing its position in other ISO committees.


CONCLUSION AND RECOMMENDATIONS



The Plenary meetings are held once in a year and such meetings provide opportunity to interact with the global experts and members from other national standards bodies. It provides a great platform to learn from international experts and share India’s comments/viewpoints on various ISO documents/ standards and other issues to the concerned Committees. This also helps BIS to harmonize Indian Standards with international standards and ensure their acceptance and implementation by stakeholders of the Indian service sector. Therefore, it is important that India should continue to actively participate in these meetings to put forward its point of views and protect interests of Indian stakeholders at the international level.
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BUREAU OF INDIAN STANDARDS

Program of Work
EED 8 : Waste Management

Scope: To formulate Indian Standards on i) Specifications, Terminology, methods of sampling and
characterization of solid waste (Excluding Nuclear Waste & Biomedical Waste but includes
domestic biomedical waste), ii) Codes of Practices on handling and management of Solid
wastes (Excluding Nuclear Waste & Biomedical Waste but includes domestic biomedical
waste), iii) Guidelines and codes of practice for Solid waste disposal (Excluding Nuclear
Waste & Biomedical Waste but includes domestic biomedical waste).

Liaison:  ISO TC- (P): Sludge recovery, recycling, treatment and disposal ISO TC- (P): Waste collection
and transportation management

Published Standards

S.No IS No. TITLE Reaffirm M-Y No. of Amds Eqv.
1 IS 10153 : 2021 | Utilization of Fly Ash Guidelines - Indigenous
2 IS 10447 : 1983 Guidelines for Utilization and February, 2019 - Indigenous
Reviewed In : 2019 | Disposal of Solid Wastes from
Integrated Steel Plants
3 IS 12647 : 2021 Solid Waste Management - Indigenous
Collection Equipment
Requirements and Guidelines
4 IS 12662 (Part 1) : |Guidelines for Use of Vehicles for - Indigenous
2021 Collection and Transportation of
Solid Wastes Part 1 Selection of
Vehicles
5 IS 12662 (Part 2) : Vehicles for Collection of February, 2019 - Indigenous
2002 Municipal Solid Wastes: Part 2
Reviewed In : 2019 Guidelines for Maintenance
6 IS 16557 : 2016 Solid Waste Management - April, 2021 - Indigenous
Segregation, Collection and
Reviewed In : 2021 Utilization at
Household/Community Level -
Guidelines
7 IS 16603 : 2018 Solid Waste Management in the May, 2023 - Indigenous
Fertilizer Industry Code of
Reviewed In : 2023 Practice
8 IS 17862 : 2022 [Storage Collection Dismantling and| - Indigenous
Recycling of E-Waste Guidelines
9 IS 18510 : 2024 |Refuse Collection Vehicles Waste - Identical under dual
ISO 24160 : 2022 | Odour and Leachate Prevention numbering
ISO 24160 : 2022 and Control
10 IS 18511 : 2024 Energy Consumption of Refuse - Identical under dual
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ISO 24162 : 2022 | Collection Vehicles Method of numbering
ISO 24162 : 2022 Test
11 IS 18512 :2024 |Refuse Collection Vehicles Safety Identical under dual
ISO/TS 24159 : of Manual and Rear-Loaded numbering
2022 Refuse Collection Vehicles
ISO/TS 24159 :
2022
12 IS 18520 : 2024 Solid Waste Management Indigenous
Segregation Collection and
Utilization at Commercial
Facilities Shops Markets Malls etc
Guidelines
13 IS 18664 : 2024 [Utilization of Coarse Compost cum| Indigenous
Soil Improver/Conditioner from
Municipal Solid Waste -
Guidelines
14 | 1S 9234 (Part 1) : |Methods of Sampling and Test for Indigenous
2021 Solid Waste Part 1 - Preparation of]
Samples for Analysis
15 | IS 9234 (Part 2) : |Methods of Sampling and Test for Indigenous
2021 Solid Waste Part 2-Determination
of Moisture Content (Excluding
Industrial Solid Wastes)
16 | IS 9234 (Part 3) : |Methods of Sampling and Test for Indigenous
2023 Solid Waste Part 3 Chemical
Analysis (Excluding Industrial
Solid Wastes) (First Revision)
17 IS 9569 : 2022 Solid Waste Management - Indigenous
Glossary
Projects Approved
SL No. | Doc No. Title
No Records Found
Preliminary Draft Standards
SI. No. | Doc No. Title
No Records Found
Drafts Standards in WC Stage
SI. No. | Doc No. Title

No Records Found

Draft Standards Completed WC Stage
SI. No. Doc No. Title

1 EED 8 (22371) Guidelines on Pyrolysis of Horticulture and Wet Waste
Finalized Draft Indian Standard
SI. No. | Doc No. [ Title

No Records Found
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Finalized Draft Indian Standards under Print

SI. No. Doc No. Title
1 EED 8 (22146) Revision of:] VEHICLES FOR COLLECTION OF MUNICIPAL SOLID WASTES PART 2 GUIDELINES
IS 12662:2002 FOR MAINTENANCE First Revision

Total Published Standards:12 Total Standards Under development:2

Aspect Wise Report

Product : 0
Code of Practices : 12
Methods of Test :
Terminology :
Dimensions :
System Standard :
Safety Standard :
Others :
Service Specification :
Process Specification :
Unclassified :

N

SO OO O OO -~

Annexure-I :List of Indian Standards Withdrawn/Superseded

SI. No. IS No. & Year Title
1 IS 10158 : 1982 Methods of analysis of solid wastes Excluding Industrial Solid Wastes
Reviewed In : 2019
2 IS 9235: 1979 Method for physical analysis and determination of moisture in solid wastes Excluding Industrial
Reviewed In : 2019 Solid Wastes

Annexure-II :List of Indian Product Standards

SI. No. | IS No. & Year [ Title
No Records Found

Downloaded by: Matcha Arun Kumar, 71676, 22-11-2024 03:28:10



http://www.tcpdf.org




image2.emf
Annex  B_Composition after 01st meeting of EED 08.docx


