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Introduction



Introduction.

❑ This term refers to the practice of substituting traditional fossil fuels and raw materials with alternative 
sources in the production of cement. The goal of using AFR is to enhance sustainability by reducing 
reliance on non-renewable resources, lowering greenhouse gas emissions, and managing waste more 
effectively.

❑ Alternative Fuels can include things like waste tyres, biomass, industrial wastes/by-products, and 
incinerable fraction of municipal solid waste. 

Types of AFR :

What is AFR ?? 



Why AFR ?
➢ Environmental Benefits:
▪ Reduction in Greenhouse Gas Emissions.
▪ No landfills/no incineration.
▪ Reduced Waste. 

➢ Resource Conservation:
▪ Less Dependence on Natural Resources.

➢ Energy Efficiency:
▪ Energy Recovery: Some AFRs have high energy content and can
       provide a significant portion of the energy needed for cement 
       production, making the process more energy-efficient.

➢ Economic Benefits:
▪ Cost Savings.
▪ Lower Fuel Costs.
▪ Reduced Disposal Costs.

➢ Stable Supply of Raw Materials:
▪ Diversified Supply Chain: AFRs can provide a more stable and 

predictable supply of raw materials, as they are often available 
in large quantities and are not subject to the same market 
fluctuations as traditional raw materials.



Regulatory Framework.



Re g ulatory  fram ew ork  for  co - proc ess ing

Hazardous and Other Wastes 
(Management, Handling and Transboundary Movement) Rules, 2016.

CHAPTER-I & III

Rule Nos. 

4 & 9 

Utilization of hazardous and other wastes.-

• Co-processing is above land-fill/incineration in waste 

management steps.

• Authorisation is to be granted by SPCB based on 

SOP/guidelines released by CPCB.

AuthorisationAcceptance Criteria Emission Standards Potential Waste List

Guidelines on Co-Processing
Published by Central Pollution Control Board in July 2017



Re g ulatory  fram ew ork  -  co -proc es s ing

Plastic Waste Management Rules, 2016. 

Plastic Waste

Rule Nos. 

5 & 6

Rule 5. Plastic Waste Management

1 [C]  Thermo set plastic waste shall be processed and disposed off as 
per the guidelines issued from time to time by the Central Pollution 
Control Board. 

1 (d)  The inert from recycling or processing facilities of plastic waste 
shall be disposed of in compliance with the Solid Waste 
Management Rules, 2000 or as amended from time to time. 

Rule 6. Responsibility of local body

1        Every local body shall be responsible for development and setting 
up of infrastructure for segregation, collection, storage, 
transportation, processing and disposal of the plastic waste either 
on its own or by engaging agencies or producers.



Parameters Applicable Standards

Particulate Matter 30 mg/Nm3

SO2 100 mg/Nm3, if pyritic S < 0.25%
700 mg/Nm3, if 0.25 <= pyritic S <= 0.5%
1000 mg/Nm3, if 0.5% < pyritic S

NOx

600 mg/Nm3*

800 mg/Nm3 (ILC) **
1000 mg/Nm3 (SLC)

HCl 10mg/Nm3 

HF 1 mg/Nm3 

TOC 10 mg/Nm3 

Hg and its Compounds 0.05 mg/Nm3 

Cd+Tl and their compounds 0.05 mg/Nm3

Sb+As+Pb+Co+Cr+Cu+Mn+Ni+ V and their compounds 0.5 mg/Nm3 

Dioxins and Furans 0.1 ngTEQ/Nm3

Em issi on  S ta ndards  –  
Cement Plant with co-processing of wastes

Note: * - On/after 25.8.2014 Commissioning of Plant
           ** Before 25.8.2014 Commissioning of Plant



Waste Utilization 



WA ST E U TIL IZAT ION  H IERARC HY



Five basic rules

➢ Rule 1 - Know the potentials and limits of the kiln for co-processing.

➢ Rule 2 - No waste enters the plant without rigorous quality control.

➢ Rule 3 - Use AFR standard equipment for storage, handling and dosing.

➢ Rule 4 - Know how to cope with negative impacts on 
❑ Kiln production rate
❑ Kiln operation
❑ Clinker Quality
❑ Stack emissions
❑ Steel corrosion & Refractory Failures.

➢ Rule 5 – Watch out for innovative solutions to improve co-processing.



A cc e pta nce  /  Ref use  c ha rt



Various wastes in use

▪ Industrial wastes (various incinerable wastes from automobile, textile, 
paper recycling, pharmaceutical/chemical industries)

▪ Footwear scrap

▪ Expired/Out-of-specs products (FMCG industry)

▪ Plastics / Sorted Municipal Waste / RDF

▪ Rubber/Tyre chips/ Carbon powder (from Pyrolysis of Tyres)

▪ Agricultural residues/husks



▪ Anatomical hospital waste

▪ Asbestos containing waste

▪ Bio-hazardous waste

▪ Electronic scrap

▪ Entire batteries

▪ Explosives

▪ High concentration cyanide waste

▪ Mineral acids

▪ Radioactive waste

▪ Unsorted municipal solid waste

What we can not co -process………



TSR (Thermal Substitution Rate)



TSR



AF Util izat ion Scenario (% TSR)

3.0

4.6
5.2 5.12

FY21 FY22 FY23 FY24

% TSR

5.21
7.42

10.23
12.3

FY21 FY22 FY23 FY24

AF Quantity (Kilns), Lac MT

W o r l d w i d e  A F  U t i l i z a t i o n  S c e n a r i o  ( %  T S R ) U T C L  A F  U t i l i z a t i o n  S c e n a r i o



Key Challenges

Higher SHC
Bypass dust 

handling
Excessive build-ups 

formation.

Kiln ring formation 
and refractory 

attack

Impact on clinker 
chemistry

Increased chlorine 
level in clinker and 

cement

Decomposition of 
alite

Reducing 
conditions in kiln

Dusty clinker 
formation

High emissions
Sudden cooling / 

heating of kiln
Decrease in flame 

temperature

AF Impact on process and QualityAF Impact on Kiln behaviour & Operation



Fuel  Preparation & Feeding  arrangement



Feed Point  speci fic combustion behaviour and 
i ssues with sol id AFR



Preheater :  Optimizations / modifications to reduce 
SHC, exhaust gas flow and increase availabil ity



Modifi cat ions required for increas ing TSR



Approach  
Expert Assessment Analysis MOU & Regulatory Clearance

1
Laboratory ControlReceipt and Sampling Pre-Processing

2
CertificationCo-Processing

3



Infrastructure (Storage, Pre-processing and Co-processing).



Infrastructure.
Laboratory

ICP-OES GC – MS 
GC- FID & ECD

Wet Chem Flash Point KF Titrator



Plastic, MSW, 
Hazardous & Other

Wastes

AFR 

Thank you
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