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Introduction

Å The global production of fossil fuel-based plastic in 1950was 2 million tones & in 2018 more than 454 million tones 

Å Between 1950 and 1980 9.7 billion tones of plastics have been produced, 50% of them after 2005 [UNEP, 2020]

Å Around 343 million tonnesof plastic waste is produced every year. [Geyer, 2020]

Å Nearly 8 million tons are dumped into the oceans as plastic waste globally. 

0.567

0.756

4.977

Global Plastic waste 6.3 billion 

tons in between 1950-2015

Recycled

Incinerated

Uncollected

In India Plastic waste 9.5 million tons

Ç 87% of the plastic waste is mismanaged in 

India per year.

Ç 0.09 - 0.24 million tons goes into the ocean.

Ç River Ganges is reportedto contribute 

plastic waste to ocean 0.10 to 0.17 million 

tons per year.

Non-recyclable plastic waste (NRPW): Only PVC, HDPE, andPET can be recycled, any other types of plastic can 

be termed as Non-recyclable plastic waste (NRPW).

But, despite being the type of plastic that can be recycled, a huge amount of plastic waste can be seen on dump/ 

landfill sites. So, The waste plastics which are never taken for recycling and are dumped into landfills or oceans are 

practically Non-recyclable plastic waste (NRPW): 

Uncontrolled

Source: OPTOCE 1 report
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Non-Recyclable Plastic Wastes from industries

46%

14.90%

12.50%

12.10%

5.60%

4.30%
4.20% 0.40%Textiles

Other

Consumer products

Transportation

Building &

Construction

Electrical & electronic

Industrial machinery

Four of the world's largest consumer goods companies produce 6 millions of tons of plastic waste every year

ü Coca -Cola, Mars, Nestle and Danone

Coca-Cola had by far the largest plastic footprint in 2020, 

producing 3 million tons.

[UNEP, 2020]

WP1: SOURCES OF NON-RECYCLABLE PLASTICS

27-10-2022
CE & COPROCESSING IN INDIA_PROF. SADHAN K GHOSH_KEYNOTE SPEECH_EURASIA 2022, 

ISTANBUL, TURKEY_25102022 
4



WP1: SOURCES OF NON-RECYCLABLE PLASTICS

Non-Recyclable Plastic Wastes in dumpsites/landfills

Non-recyclable plastic wastes (Site: Dhapa, Kolkata, India) NRPWs in Baidyabati landfill waste accumulation in Promodnagar dumpsite 

ÁPackaging

Decrementing plastic waste from dumpsites and landfills and diminishing marine plastic pollution 

from land-based activities in the world environment can play a significant role Co-fuelling in cement 

industries can treat the plastic waste recovered from these dumpsites. Up to 80% energy recovery from 

waste can target Cement kilns for valorizingplastic waste which is much higher compared to consecutive 

waste-to-energy plants (ñCorrection to Missing Conflict of Interest Statements in Previously Published 

Articles,ò 2021)

Non-Recyclable Plastic Waste from Cities and Municipalities 

Maharashtra followed by Tamil Nadu & Punjab ðgenerate maximum quantity of the country's plastic waste.

On the other hand, the north -eastern states such as Sikkim, Mizoram, and Tripura contributed the least to plastic waste 
generation.

Goa leads India in the per capita production of plastic waste at 61.2 gm per day, followed by Delhi and Chandigarh.

(Annual Report 2019-20 on Implementation of Plastic WasteManagement Rules,2016, CPCB)
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Non-Recyclable Plastic Wastes in Rivers 

üGlobally, Marine plastic waste coming from coastal 
areas was estimated to be between 4.8 to 12million 
tons, 

üBetween 1.15and 2.41million tons of plastic waste 
was estimated to enter the sea via rivers. 

üThe top 20 polluting rivers, mostly located in Asia, 
account for 67 percent of these wastes, of which 
nearly 75 percent occur during monsoon. 

Harmful effects, e.g., flooding and poisoning of the animals 

in the marine ecosystem caused by plastic wastes generated 

on land find their way to water bodies such as rivers. 

In figure seventhe top ten rivers are in the 

Philippines, two are in India , and one in 

Malaysia; The Philippines alone create 6.4%

of global river plastic.

WP1: SOURCES OF NON-RECYCLABLE PLASTICS
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Cities - source

Landfill - major 
source

Roads & traffic -source
Agriculture soil -source & sink

Lake - close to river & ocean

Reservoirs - source & sink

Sediments - source & sink

Rivers - direct pathway

Sewage & wastewater 
ïsource & pathway

Snow & ice - pathway

Source: UNEP, 2021

WP2: Mass flow analysis diagram for NRPW generation 

27-10-2022
CE & COPROCESSING IN INDIA_PROF. SADHAN K GHOSH_KEYNOTE SPEECH_EURASIA 2022, 

ISTANBUL, TURKEY_25102022 
7



WP3: A conceptual framework on how the NRPW fraction can be segregated, sorted, pre-treated, and utilized 

as a co-fuel in energy-intensive industries

There are different type of collectors and collection points for collection of plastic waste 

¶ House to house (segregated) 

¶ Common bin in society 

¶ Hotels , Education & health sectors 

¶ Industry 

¶ Concerned municipal authority (ULBs) 

¶ Kabadiwala

¶ Rag pickers 

¶ Private companies 

¶ Recyclers

Kabadiwalacollect the segregated plastic waste from door to door according to the requirements of nearest recycling 

plants. Rag pickers collect the plastic waste from roads, bus stand, markets, railway track, dumpsites, water bodies 

etc. and sold to the recyclers

Collection points Collectors

Some of the new practices like production of RDF from MSW and co-processing of plastic waste started from 

last ten year at some locations in India. Waste recovered from landfill and converted into RDF through 

mechanical or combined mechanical biological treatment.

Plastic waste is segregated into recyclable and non-recyclable manually at material recovery facility 

(MRF) by ULBs or private companies like zigmaand others. Segregated NRPW transported to cement 

plant. These wastes are pre-processed at AFR plants in cement plant and co-processed in cement kiln.
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WP3: A conceptual framework on how the NRPW fraction can be segregated, sorted, pre-treated, and utilized 

as a co-fuel in energy-intensive industries
Framework for collection, segregation and treatment of NRPW
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From epcd2 to Circular Economy defines:

of productionprocessesandmaterialsselectionfor higher

life cycle, conservationof all kindsof resources,material

and/or energyrecoveryall through the processes,and at

theendof the life cyclefor a specificuseof theproduct

As defined by Prof. Sadhan Kumar Ghosh in his book, Circular Economy: Global Perspective, Springer, 2019,

ñCircular economy is a systems-level approach to economic 

development and a paradigm shift from the traditional concept of 

linear economy model of extract-produce-consume-dispose 

deplete (epcd2) to an elevated echelon of achieving zero waste by 

resource conservationthrough changed concept of design 

will be still fit to be utilised as the input materials to a new production

processin the valuechain with a closeloop materialscyclesthat improves

resourceefficiency,resourceproductivity,benefitbusinessesand the society,

creates employment opportunities and provides environmental

sustainabilityò
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Technologies :  Waste Management adopted in India thru SBM 

Dry Waste

PP, PE 

PS

PVCABS

Thermosets

Paper

Glass

Metals

Household 

Hazardous Waste

Battery

E-waste

Expired  

Medicine

Bio-medical 

Waste 

Pyrolysis
Gasification

Incine-

ration

Green Recycling

Road Making

Compost

Biogas
Wet Waste

Food 

Waste

Veg.

Waste

Recycla

bles

Inert

Haz. 

part

Bio mass

Individual 

Recycling

Pyrolysis

Incineration

RDF
Co-processing

Individual 

Recycling

Individual 

Recycling
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Introduction to the Refused derive fuel (RDF)

The definition gave the by U.S. Environmental Protection Agency (EPA), 

ñRDF is the product of processing municipal solid waste to separate the combustible and 

noncombustible portion into a form that can be effectively fired in an existing or new boiler.ò 

Non-recyclable but combustible waste material that has a calorific value that can be used to substitute traditional fuels 

such as coal. Plastic and biodegradable materials can be used as RDF for cement kilns, therefore, achieving zero waste, and 

more efficient resource recovery from solid waste in the form of clean technology.

Sl.no

.

Parameters RDF - Grade III RDF - Grade II RDF -Grade I

01 Intended Use For co-processing directly or 

after processing with other waste 

materials in a cement kiln

For direct co-processing in 

cement kiln.

For direct co-processing in 

cement kiln

02 Size < 20 mm depending upon use in ILC or SLC, respectively

03 Ash ïmaximum permissible <15 % <10 % <10 %

04 Moisture ïmaximum permissible< 20% <15 % <10 %

05 Chlorine ïmaximum permissible < 1.0 % < 0.7 < 0.5

06 Sulphur ïmaximum permissible <1.5 %

07 Net Calorific Value (NCV) ïin 

Kcal/kg (Average figure of every 

individual consignment)

>3000 KCal /kg net >3750 KCal/kg net > 4500 KCal /kg net

08 Any other parameter RDF ïany offensive odour to be 

controlled.

RDF ïany offensive odour to be 

controlled.

RDF ïany offensive odour to be 

controlled.

(Source: Central Public Health and Environmental Engineering Organization (CPHEEO), 2018) 
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Study on co-processing of Non-Recyclable plastic waste in 
cement kiln in Dalmia & Ultra-Tech cement plant, Tamil Nadu
Visit date ς(02 - 12) Feb.
In India more than 64 cement plants are using wastes as AFR for 
Coprocessing. Trying to make an acceptable business model for 
coprocessing with TSR target 25% by 2025
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AF from different 

source (250 - 300 

mm) 

Feeding of AF 

to hopper 
Magnetic 

separator 

Primary shredder     

  (< 30 mm) 

Secondary shredder 

(< 20 mm) Final AF 
Tertiary shredder     

(< 15 mm) 

Flow chart for Pre-processing of Alternative Fuel in Dalmia cement plant, Ariyalur , Tamil Nadu

Operating cost for AF in Dalmia is 400 Rs.While for Ultra-tech is 600 Rs.

AF in Dalmia ς30-40 TPD, Ultra-tech ς220 TPD TSR of Ultra-tech ς26 %, Dalmia ς6 % (Capacity 20%)

Dalmia ς5000 T/day & Ultra-Tech ς3850 T/day cement production
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Plastic waste in AF used in Ultra-Tech cement plant, Tamilnadu

Total  AF intake 
220 T/day (Ultra-

Tech)

Plastic waste 100 
T/day

Plastic waste from 
municipality 

(30-50  T/day)

Plastic waste from 
Industry (food 

packaging  industry & 
paper mills) LDPE & 

HDPE ς(50-70) T/day

Sample of AFR, Ultra-Tech 
cement

AFR storage location

Total  AF intake 
350 T/day (Capacity) 

(Dalmia)

RDF from 
municipality 
(300  T/day)

Plastic waste from 
Industry 

(30  T/day)

Private companies (supplier of AFR)
1. zigma global environ solutions, 2. new age environmental solutions, 3. DM solution

liquid waste, tire 
waste from 

Industry 
(20  T/day)

In India, quality standard of RDF is developed in 2018, encouraging all cement plants (presently 
64 plants adopted) to adopt coprocessing to achieve 25 % & more TSR (Total Substitution Rate) 

Sample of AFR, Dalmia 
cement
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Alternative Fuel (AF) in Ultra-tech cement plant

¶ Plastic waste

¶ Foot wear

¶ Cashew nut shell

¶ Resin Waste

¶ Rubber Foam waste

¶ Tire Chips

¶ RDF

¶ Carbon Black

¶ paint

¶ Cotton Waste

¶ Waste mix liquid

¶ Biomass

Alternative Fuel (AF) in Dalmia cement 

plant
¶Plastic waste

¶Resin Waste

¶Rubber Foam waste

¶Tire Chips

¶RDF

¶Carbon Black

¶Cotton Waste

¶Bamboo

¶Waste mix liquid

¶Biomass

Alternative fuel used in cement plant , Tamilnadu
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Identifying the impact of using Refused Derived fuel for co-processingin the cement kiln, on the

quality of Clinker & Cement

Tests performed on the cement sample  

Fineness test

(Sieve test)

IS-4031 part 1 

(1996)

Standard 

consistency test

IS Code 4031 

(Part 4 ï1988)

Initial setting 

time

IS 4031(Part 

5):1988

Final setting 

time

IS 4031(Part 

5):1988

Soundness test 

(For free lime)

IS Code 4031 

(Part 3 ï1988)

 

 

 

 

Vicat apparatus   Needle for 
Initial setting 

time  

 Needle for 
Final setting 

time  

Weighing machine  Trowel, Tray  

Stop Watch  

 
After that , the retained  cement on the  90 µm sieve  is weighed and 
noted   

 

Weighting of cement Testing of cement 
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Testing of Cement 

A total of 6 different brands of cement are selected, in 
which 3 brands are doing co-processing with RDF and the 
other 3 brands are not doing co-processing with RDF 27-10-2022
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Findings: Impact of RDF in Co-processing on the quality of Clinker and Cement

Fineness of cement

Accordingto BIS standards,the finenessof cementmustnotexceed10%.

As per our experiment,it is shown that for all the cementsthe fineness

value is within thespecifiedrangeof IS 12600: 1989.

The finenessvalue of non-RDF cements is in the range of 0.50-0.64,

indicatinggreater finenessthanthecementmadewith RDF.

Soundness of cement

According to BIS standards,the soundnessof cement must not exceed

10mm.

As per our experiment,it is shownthat for all the cementsthe soundness

value is within thespecifiedrangeof IS 12600: 1989

Theaveragesoundnessvalueof non-RDF cementsis 6.66, andtheaverage

soundnessvaluecementsmadewith RDF is 5.33 indicatingthepresenceof

a greater amount of free lime in non-RDF cement thanthe cementmade

with RDF.

Max 10 %

Max 10 mm
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Findings: Impact of RDF in Co-processing on the quality of Clinker and Cement

Accordingto BIS standards,theInitial setting time of cementmustnot

be lessthan30 minutes andtheFinal setting time mustnot be greater

than600minutes.

As perour experiment,it is shownthat for all thecementsthe Initial &

Final setting time value is within the specified range of IS 12600:

1989.

TheaverageInitial & Final settingtime valueof non-RDF cementsare

120minutes & 193.33 minutes, andtheaverageInitial & Final setting

of cementsmade with RDF are 137.33 minute & 227.33 minutes,

indicating the presenceof a greater amount of silica in cement

compositionof cementmadewith RDF thanthenon-RDF cement.

Initial & Final setting time

< 600 min

> 30 

min

This studyidentified that thereis no suchnegativeimpact of RDF

on the quality of cement. All the test result of cementsmadewith

RDFandwithout RDF is within the prescribed rangeof BIS.

Remarks
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Field visit & 

composition 

analysis of Waste

For identifying thepercentageof Non-recyclableplastic wastepresent in municipal

solidwasteby Coning and Quartering method [IS 436-1-1 (1964)]

Coning and 

quartering 

method 

The size reduction of a

powdered or granular

sample by creating a

conical heapthat is spread

out into a flat circularcake.

The cakeis divided into 4

equal parts and two

opposite parts combined.

The other two parts are

discarded. To obtain the

quantity desired for some

final use the process is

repeatedas many times as

necessary

Total of 64 kg of mixed solid 

waste was taken and placed on 

a clean planesurface

The mixed solid waste is 

divided into 4 parts, each 

having 16 kg

Waste from opposing corners of 

the divided heap was removed to 

leave half of the original sample

The sample was mixed 

thoroughly and again placed in a 

clean fresh surface. The process 

is repeated

Wastes from opposite 

corners were mixed & 

plastic wastes are separated

The separated plastic waste was 

collected, labelled, and weighed

WP5: Waste composition analysis at dumpsites of west Bengal and Odisha
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5

5.2

4.26

3.85

5.54

7.465

8.784

6.84

9.44

9.124

9.065

6.637

6.57

7.86

10.115

10.085

0 2 4 6 8 10 12

Promodnagar

Baidyabati

Budgebudge

Sonarpur-Rajpur

Dhapa

Baruipur

Maheshtala

Berhmpore

Murshidabad

Bhubneshwar

Cuttack

Berhampur

Angul

Sambalpur

Keonjhar

Sundargar

Weight of NRPW in 64 kg of solid waste 

(kg)

In total 16dumpsites, from Kolkata, Murshidabad, and Odisha are 

analyzed.

The average weight of NRPW in 64 kg of MSW is 7.015086 kg.

In a total of 16 dumpsites, around 10.96%of the mixed waste is found 

to be a non-recyclable plastic waste.

Dumpsite Incoming waste 

(Tons/day)

Promodnagar 315

Baidyabati 50-60

Budgebudge 30-35

Sonarpur-Rajpur 25-30

Dhapa 5000

Baruipur 33-34

Maheshtala 180

Berhmpore 150

Murshidabad 32

Bhubneshwar 520

Cuttack 150

Berhampur 00

Angul 20

Sambalpur 37

Keonjhar 00

Sundargar 00

Total 6542 (approximate)

Out of 6542 tons of 

municipal waste, around 

650 tons (@10.96%) are 

non-recyclable plastic 

waste.

So, the Potential quantity

of NRPW for producing 

RDF from MSW is around 

650 Tons per day

WP5: Waste composition analysis at dumpsites of west Bengal and Odisha
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WP6: The quantity of Non-Recyclable Plastic (NRPW) generated in India

It was identified in this study, that there is a presence of 10% to 11% of non-recyclable plastic 

waste in the total MSW dumped into the dumpsites. 

The studied 16 dumpsites have the potential of producing RDF around 650 TPD.

According to the Ministry of Housing and Urban Affairs , the annual municipal 

solid waste generation is about 62.0 million tons and per day around 1.15 lakh 

metric tons (TPD).

The potential quantity of NRPW present for RDF production in India is around 0.46 million 

tons per year and around 12,604 tons per day.

If necessary, steps are taken, so the nonrecyclable but combustible fraction of MSW can be 

converted to RDF and can be used to substitute the fossil fuel in the cement kiln for the 

production of cement
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Door to Door collection of 

segregated dry and wet waste by 

female helpers on Battery 

operated vehicles 

Transportation of 

segregated waste to a 

MRF & MCC facilities  

The weighting of 

collected wastes at MRF 

& MCC facilities by way 

bridge   

Segregated Dry 

waste is sent to 

MRF facilities   

Segregated Wet 

waste is sent to 

MCC facilities   

Segregated Wet waste is 

shredded and fed to a tub 

for composting.   

After 40 days compost is 

ready, then it is sieved in 

a sieving machine, 

packed and sent for 

selling      

Door to Door collection of segregated dry and wet 

waste

Segregated Dry waste is 

sent to MRF facilities

Segregated Wet waste 

is sent to MCC facilities

Segregated Wet waste is shredded
Shredded waste is fed to a tub for 

composting. After 40 days compost is ready

Compost is sieved in a sieving 

machine, packed and sent for selling

Existing waste management process adopted at different MCC & MRF in Odisha

Recyclables

Non-

Recyclables
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Segregated Glass Bottles Segregated Coloured Packaging Materials

Segregated Uncoloured Packaging 

Materials
Big Packaging Bags

Coloured small food packaging 

materials 

Segregated & Packed recycled 

materials

Thin coloured carry bags

Mixed Coloured & Uncoloured 

packing materials

S
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Segregated & Packed non -recycled materials27-10-2022
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WP7: Field Study for Quantify the NRPW generation, management, and disposal in selected districts in 

Orissa
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Estimated quantity of Non-recyclable Plastic Wastes accumulated in the nine surveyed districts in Orissa

WP7: Field Study for Quantify the NRPW generation, management, and disposal in selected districts in Orissa

SN City Wastes 

genera

ted in 

t/d

Current 

management

Dumpsite 

visited/ 

surveyed

Type of 

dumpsite

Wastes 

dumped 

in t/d

Percent 

waste 

dumped at 

the 

dumpsite

Age of 

dumpsit

e in 

years

Average 

wastes 

dumped in t/d 

over life of the 

dumpsite*

Wastes 

accumulat

ed in Mt 

(million 

tonnes)

Percent 

NRPW in 

accumulat

ed waste**

Estimated 

quantity 

of NRPW 

in Mt

1 Bhubaneswar520 Dumping, MRF, 

MCC

Bhuashani Functional 190 37 % 15 150 0,82 14 % 0,11

2 Cuttack 150 Dumping, MRF ChakradharpurFunctional 125 83 % 14 100 0,56 14 % 0,08

3 Angul 15 Dumping, MRF PanchamahallaFunctional 10 67 % 12 8 0,04 10 % 0,003

4 Berhampur 100 Integrated SWM 

plant

Mahuda Legacy 

dumpsite 

(closed)

75 75 % 14 60 0,31 10 % 0,03

5 Sambalpur 100 Dumping, MRF, 

MCC

Durgapalli Functional 37 37 % 7 33 0,08 6 % 0,01

6 Keonjhar 18 MRF, MCC No No 0 0 % 0 0 0,00 16 % 0,0

7 Jharsuguda 20 MRF, MCC Kapumal Legacy 

dumpsite

0 0 % n.a. n.a. n.a. n.a. n.a.

8 Rourkela 150 Dumping, MRF, 

MCC

Near BPUT Legacy 

dumpsite

150 100 % 8 130 0,38 15 % 0,06

9 Sundergarh 

(Rajgangpur)

15,5 MRF, MCC Chittabhanga Non-

functional

0 0 % n.a. n.a. n.a. n.a. n.a.

Total accumulated wastes in the visited dumpsites 2,19 0,30

*For calculating average wastes dumped over the life of the dumpsite- the annual rate of growth of solid waste generation is assumed at 4%. The annual 

rate of growth of per capita waste generation is in range of 1.2-1.5%. 

**NRPW content is average of two samples collected (by quarter coning method) from the dumpsite and analysed

n.a.: not available27-10-2022
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Legacy waste -

Legacywastesare the wastesthat have been collected and

kept for years at some barren land or a place dedicated for

Landfill (an area to dump solid waste).

Environmental Impact of Legacy Waste -

ü Legacy wastes not only occupy large space, but also

become a breeding ground for pathogens, flies,

malodours and generation of leachate,which may lead

to water contamination .

ü They also contribute to generation of greenhousegases

and poserisk of uncontrollable fire .

Benefits of Bio -mining of Legacy Waste
1. Segregatedcombustible fraction (SCF) is used asRDF for cement industries .
2. The recyclableslike plastic, glass,metals, rags and cloth recovered from the waste during screening

shall be sorted out and preferably cleanedbefore sending to recycling industries or asRDF.
3. The recovered earthy fines shall preferably be used for landscaping or gardening or road medians

within the Local Body or the site. The recovered soil can also be used asñSoilenrichedòto develop
green areasor by farmers.

Bio -mining of Legacy Waste & Coprocessing
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Detail of Bio-mining at BPUT ChhendRourkela
Bio-mining plant is installed at 8 year old legacy dumpsite situated at BPUT Chhendnear Rourkelaairport. Legacy 

dumpsite has around 61000 MT legacy waste and Rourkela Municipal corporation hasgiven contract to Global 

Tech Expert Pvt. Ltd. to clean the legacy dumpsite within one year. TheBio-miningplantis operationalfrom 5th

june2022 and dailyprocessingcapacityis 550to 600 ton.

ü Ageof legacydumpsite: 8 years

ü Area of Dumpsite: 10Acre

ü Total wasteaccumulatedin dumpsite: 61000MT

ü Daily processingcapacity: 550-600ton

ü Total personworking in Bio-mining plant: 8 person

Sizeof trommel mill used: 35mmand8 mm

According to information from legacy waste around 30% 

is converted into segregatedcombustible fraction(SCF) 

and around 32% is converted into soil and around 5-6% of 

waste issegregated as big stones, bricks and metals etc. 

And rest of waste which is -35 mmhas no useaccordingto

hisconcern.

Composition of legacy waste

Segregated combustible fraction(SCF)

Soil

Big stones, bricks and metals

No use
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WP8: Field Study at Cement plants for studying the co-processing of wastes including NRWP

Description of cementplant:

DalmiaCementis a partof theDalmiaBharatgroupandis oneof thepioneersof cementmanufacturingindustriesin India. It produces26.5 million

tonsperannumwith 13cementplantsspreadacross9 statesin India.

Dalmia cementplant in Rajgangpur, Odihsa

ü Location of the Plant: Rajgangpur, Odihsa

ü Ageof the Plant: 1950- 51

ü Type of plant: Integratedcementplant

ü Number of clinker production lines: 3

ü Clinker production capacity: 5.41Mtpa

ü Cementproduction capacity: 7.49Mtpa

ü Coal consumption: 0.92Mtpa

ü Quantity of MSW and RDF pre-processed: 180-190TPD(Dry waste).

ü The current Thermal substitution rate (TSR): is around19%.

ü Product range: OrdinaryPortlandCement(OPC)like 43and53grades;

PortlandSlagCement(PSC);

Fly Ash-basedPortlandPozzolanaCement(PPC),

SulphateResistingPortlandCement(SRPC);

CompositeCement.
27-10-2022
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Study on pre-processing & co-processing in Dalmia cement plant, Rajgangpur, Odisha 

WP8: Field Study at Cement plants for studying the co-processing of wastes including NRWP

The pre-processingfacility at Dalmia cementplant:

ü Type of wastereceived: Mixed solidwaste

ü Sizeof RDF/ Wastereceived: lessthan500mm

ü Grade of RDF received: lowerquality thanRDF GradeIII

ü Quantity of wastepre-processed(ton/day.): 180-190TPD

ü Pre-treatment processtype (pre-processingsubprocessesinvolved):

Feedingto theprimaryshreddingmachine(75mm) by Poklandmachine

then the metallic fraction is separatedby the magneticseparator. The

moistureis removedup to 50% of the presentmoisturecontentby air

drying.

ü Calorific valueof AF (MJ/Kg) : 2500kcal/kg

                                                 

                                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Alternative Fuel from 

different sources  

(300mm ï 400mm) 

Reception of storage of 

Alternative Fuel 

(Storage) 

Loading of AF to the 

belt conveyor to be 

fed to the shredder   

Shredding of AF in 

Shredder (75mm) 

Capacity: 20 TPH   

Magnetic Separator 

(After magnetic 

separation the AF is fed 

for sheaving)   

Screening of AF 

(75mm) 

Final Product: 

Alternative fuel <75mm  

(To be used in                 

Co-processing) 

Alternative fuel >75mm 

(To be fed in a shredder) 

Flow chart for Pre-processing of Alternative Fuel (AF) in Dalmia 

cements plant, Rajgangpur, Odisha

Parameters and testing methods for a sample of waste in the Dalmia 

cement plant

Sl. No. Parameters Unit Test Method

1 Ash content % Muffle Furnace

(8500C)

2 Moisturecontent % Oven(1880C)

3 Gross calorific value

(GCV)

Kcal/Kg Bombcalorimeter

4 Chlorine(Cl) % Volumetricanalysis

5 Sulphur(S) % Gravimetricanalysis27-10-2022
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Co-processingof AF in Dalmia cementplant, Rajgangpur, Odisha:

Wasteof sizelessthan75 mm knownasalternativefuel or refusederivedfuel arecollectedandtransferto the

hopperthroughconveyerbelt.

WP8: Field Study at Cement plants for studying the co-processing of wastes including NRWP

Flow chart for Co-processingof Alternative Fuel (AF) in Dalmia cementsplant, Rajgangpur, Odisha
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WP9: Literature Review on Scavengers or Waste pickers in waste management

Waste picking is the least rewarding but the most labor-intensivefirst step of recyclable recovery from mixed wastes

Wastepickers meana personor groupsof personsengagedin collecting reusableand recyclablesolid wastefrom thesource

of wastegenerationandpicking up wastefrom thestreets,bins, processing,and disposalfacilities for saleto recyclersdirectly

or throughintermediariesto earntheir livelihood. (WIEGO,2022)

Benefits of 

informal 

scavenging

Environmental Contributions

Prevent 

marine 

waste 

pollution

Reduce 

greenhouse 

gas 

emissions.

Reduce the 

use of virgin 

materials by 

Recycling

Economic Benefits

Waste picking 

provides crucial 

income for people 

and households

Waste pickers 

provide reusable 

materials to 

Recyclers.

Promote 

Circular 

Economy

Municipal Benefits

Improve

Public health 

and 

sanitation

Reduce 

municipal 

cost for waste 

management

The work of waste picking is regarded as a dirty, labor -intensive job, and the waste pickers faced several social, economic & 

health problems  

Issues of 

informal 

scavengers

Social issues

Discrimination & 

marginalization in 

society

Economical issues

Uncertainty 

of job & 

exploitation 

Income less than 

the nationôs 

minimum salary

Health & Safety issues

Accidents & 

skin disease

Musculoskeletal 

symptoms

Addiction Unavailability 

of safety 

equipment

óInvisible environmentalistsô is a term coined by the United Nations Environmental Programme, for the waste pickers for 

their silent contribution to waste management.
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WP10: Interviews with scavengers at waste treatment & disposal facilities in West Bengal & Odisha

2

5

5

8

2

4

6

5

6

5

3

3

5

7

4

4

2

5

2

5

5

5

3

3

9

5

6

7

0 2 4 6 8 10

Palbazar

Jadavpur

Mahestola

Mahamayatola

Baharampur

Baruipur

Murshidabad

Health issues of scavengers in various 

sites

Addiction Skin diseases Musculoskeletal symptoms Injury

Socio-

Economic 

issues 

Our survey observed that more men are working as

informal scavengersin waste managementthan women

(genderratio 4:1)

Almost 70% of thosescavengershaveanexperienceof 6

to 15 years in wastemanagement

5% scavengersare below minimum age for working in

wastemanagement

Almost 40% of total scavengersareilliterate

The averageincomeof the scavengersis around7000Rs

per month

Health & 

Safety 

issues 

60% of scavengerssufferfrom different injuries

50% of scavengershaveskin-related problems

around 60% of scavengers have Musculoskeletal

symptoms

75% of scavengershave some kind of addiction to

alcohol,smoking,andtobacco.

ü A total of 53 informal waste pickers or scavengers are questioned at 7 different sites in West Bengal
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WP10: Interviews with scavengers at waste treatment & disposal facilities in West Bengal & Odisha

Socio-

Economic 

issues 

Our survey observed that more men are working as

informal scavengersin waste managementthan women

(genderratio 2:1)

Almost 70% of thosescavengershaveanexperienceof 6

to 15 years in wastemanagement

5% scavengersare below minimum age for working in

wastemanagement

Almost 40% of total scavengersareilliterate

The averageincome of the scavengersis around6000-

6500Rsper month

Health & 

Safety 

issues 

20.33% of scavengerssufferfrom different injuries

16.94% of scavengershaveskin-related problems

around 57% of scavengers have Musculoskeletal

symptoms

50% of scavengershave some kind of addiction to

alcohol,smoking,andtobacco.

ü A total of 59 informal waste pickers or scavengers are questioned at 8 different sites in Odisha
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Sl.no. Factors Co-Processing Incineration Pyrolysis Gasification 
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WP4: Evaluating the different recovery and reuse options for treatment of NRPW

The specific purpose and circularity of the selected waste-to-energy (WTE) processes 

Operational requirementsof the selectedwaste-to-energy(WTE) processes

Environmental requirements of the selected waste-to-energy (WTE) processes

Economical requirements of the selected waste-to-energy (WTE) processes

Social requirements of the selected waste-to-energy (WTE) processes



Conclusion
Among other energy and materials recovery processes, Coprocessing found to be the 
efficient and effective waste disposal method

More than 14% of the waste generated are non recyclable plastics which has a potential to 
use in coprocessing in cement plants

According to field survey in one biomining site at Rourkella, from legacy waste around 30% is 
available to convert into segregatedcombustible fraction(SCF) 

Huge scope exists for treatment of legacy wastes from dumpsites and landfill sites. Using 
treatment processes, landfill sizes must be reduced to have increased resource efficiency.

Awareness level has been increased in India in last five years on use, reuse, treatment and 
disposal of Plastics wastes while Non Recyclable Plastics wastes is not adequate.

In India there is a special drive by government, cement plants, related stakeholder to 
popularize coprocessing of wastes in cement plants in India.

Research on coprocessing needs to be strengthened.
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Thank You
Contact : sadhan.ghosh@jadavpuruniversity.in

www.sadhankghosh.com
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