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Introduction

A The global production of fossil fudlased plastic in950was2 million tones& in 2018 more thard54 million tones
A Between 1950 and 19807 billion tonesof plastics have been produced, 50% of them after 2005 P, 202

A Around 343 milliontonnesof plastic waste is produced every yéaryer, 2020]

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

Global Plastic wast&.3 billion In India Plastic wast8.5 million tons
tonsin betweenl9502015

0567 C 87% of the plastic waste is mismanaged In
« mRecycled India per year.

C 0.09- 0.24 million tons goes into the ocean.

C River Ganges is reported contribute
plastic waste to ocedanl10 to 0.17 million
tons per year.

MIncinerated

(X Uncontrolled

Source: OPTOCE 1 report

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

be termed as Norecyclable 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. SoThe waste plastics which are never taken for recycling and are dumped into landfills or oceans are
practicallyNon-recyclable plastic waste (NRPW):
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WP1: SOURCES OFNON-RECYCLABLE PLASTICS

Non-Recyclable Plastic Wastes from industries

Four of the world's largest consumer goods companies produce6 millions of tons of plastic waste every year
U Coca-Cola, Mars, Nestle and Danone

CocaCola had by far the largest plastic footprint in 202(

producing 3 million tons. = Textiles 4 a0y, 420%0:40%
- = Oth 5.60%
The Companies With the = Other p
Largest Plastic Footprint y
Pieces of plastic waste from the following Gl Consumer products /
companies found in global cleanups in 2020~
12.10%
Coca-Cola -
) Transportation
Neste [N =c32 0
Colgate-Palmolive _ 5,991 .
unitever [T s.s55 Building & 12.50%

Pepsico I 5. 55 <5 Construction
AEECR Gy (2EEE Electrical & electronic
Philip Morris [ I 2.5°3 :

Mondeléz [l 1.171

Industrial machinery

* Based on an analysis of 346,494 pieces of plastic waste collected in 55 countries
in 2020, 63% of which were marked with a consumer brand.
Source: Break Free From Plastic

OGO statista Pa
[UNEP, 2020]
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| WP1: SOURCES OFNON-RECYCLABLE PLASTICS
Non-Recyclable Plastic Wastes in dumpsites/landfills

Decrementing plastic waste from dumpsites and landfills and diminishing marine plastic pollution
from landbased activities in the world environment can play a significant rolei€ling in cement

iIndustries can treat the plastic waste recovered from these dumpsites. Up to 80% energy recovery fromn
waste can target Cement kilns f@lorizingplastic waste which is much higher compared to consecutive
wastetooe ner gy pl ants (nCorrection to Missing Conf

Articles, o 2021)

e

NRPWs in Baidyabati landfill waste accumulation in Promodnagar dumpsite

Non-Recyclable Plastic Waste from Cities and Municipalities

Non-recyclable plastic wastes (Site:Dhapa, Kolkata, India)

Maharashtra followed by Tamil Nadu & Punjab d generate 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 Waste Management Rules, 2016, CPCB)
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WP1: SOURCES OFNON-RECYCLABLE PLASTICS

Non-Recyclable Plastic Wastes in Rivers

Share of ocean plastics that come from the largest emitting rivers Gt

in Data
Shown is the share of global ocean plastic pollution that comes from the world's largest emitting rivers.

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

in the marine ecosystem caused by plastic wastes gené Pasig“"“"PF"“‘*-‘;}_*"-43%
on land find their way to water bodies such as rivers. | ong st .
U Globally, Marine plastic waste coming from coastal Ulhas (india) 139%
areas was estimated to be betweenl.8 to 12 million
Tullahan (Philippines) 1.33%
tons,
U Betweenl.15and 2.41 million tons of plastic waste Meycauayan (Philippines) 123%
was estimated to enter the sea via rivers.
. i . : . Pampanga (Philippines) - 0.95%
U The top 20 polluting rivers, mostly located in Asia,
account for 67 percent of these wastes, of which Libmanar (Philippines).0.72%

nearly 75 percent occur during monsoon.

Ganges (India) 0.63%

In figure seventhetop tenrivers are in the
Philippines, two are inIndia, andonein
Malaysia; The Philippines alone createt% s [f o

of global river plastic. % M6 2% M 4% 5% 6%

Source: Meijer et al. (2021). More than 1000 rivers account for 80% of global riverine plastic emissions into the ocean. Science Advances. CC BY
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WP2: Mass flow analysis diagram for NRPW generation

- - Microplastics are found in
PIaStICS from atmOSpherIC fa”OUt, SNOW, Ice and Sea_ice’
streams and rivers. Temporary and from the poles to remote

long-term storage and possible mountain tops.
infiltration into groundwater.

Clothes, synthetic
products such as
carpets, building

‘ _ materials, take-away Exposed plastics can be
food containers etc. transported by the wind

Temporary and long-term storage. are sources of plastic and plastic particles and
A source under (sjpﬁc(ljﬁc (\j/veather particles and fibres. chemicals associated
. A patterns and hydrodynamic with plastics can leach
Rivers - direct pathway regimes... = = from non-sanitary landfill

Transport of plas:tic debris to
the ocean. Estimated 4.8 to
12.7 million tons per year of

into surrounding
groundwater.

‘e
..............
..........

Sewage & wastewater
I source & pathway
Wastewater treatment plants

are a major source of
microplastics and

Particles from the wear on tyres,
Use of plastic films and large fibre textiles ~ 10d surfaces and paint.

Plastics coming from both the land

and sea contribute to accumulation in farming practises. Sewage sludge with C .
in sediments. plastic residue used as fertilizer. Irrigation nanoplastics in water bodies.

with plastic contaminated water. Artificial
fertilizer and seeds coated with a polymer.
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WP3: A conceptual framework on how the NRPW fraction can be segregated, sorted, ptieated, and utilized

as a coefuel in energy-intensive industries

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

Collection points

House to house (segregated)
Common bin in society

Hotels , Education & health sectors

— =L = =L

Industry

Collectors

f
f
f
f

l

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

etc. and sold to the recyclers

Some of the new practices like production of RDF from MSW and cprocessing 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 bioloaical treatment.

Plastic waste is segregated into recyclable aneracyclable manually at material recovery facility
(MRF) by ULBs or private companies ligggmaand others. Segregated NRPW transported to cement
plant. These wastes are fpcessed at AFR plants in cement plant androgessed in cement Kiln.

27-10-2022
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WP3: A conceptual framework on how the NRPW fraction can be segregated, sorted, ptieeated, and utilized

as a coefuel in energy-intensive industries
Framework for collection, segregation and treatment of NRPW

P esiderwtbGal P eaetailers DT w3 el I resibimwtioas &K=
areas Aarvd shops AaATreas Cormrrrercial areas

>
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~>

Seocorvdarss
Segre ted -
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im cermyernt il tTo emneroyw plamis Pplamis
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Fromepcd2to Circular Economy defines:

As defined by Prof. Sadhan Kumar Ghosh in his book, Circular Economy: Global Perspective, Springer, 2019,
NCircular economy is a systere/el approach to economic
o ngfoce development and a paradigm shift from the traditional concept c
, economy) linear economy model efxtractproduceconsumedispose
deplete (epcdZp an elevated echelon athieving zero waste by

Pressure
(e.g.resource depletion,
waste release

resource conservatiothrough changed concept @ésign
of productionprocessesaind materialsselectionfor higher

Stm caatmesenemy—|ife cycle conservationof all kinds of resourcesmaterial
(e.g. effect on air/ szl @ee
wa?er/sonquantw wmwmane  and/or energyrecoveryall through the processesand at
/ theendof thelife cyclefor a specificuseof the product
Ex osure . . . .y . . .
(eﬂeﬁzchon:ooi will be still fit to be utilised as the input materials to a new production
quality, accidentris S

procesdan the value chain with a closeloop materialscyclesthat improves
\ Effects resourceefficiency,resourceproductivity, benefitbusinesseand the society,

(e.g. mortality and

morbidity efects creates employment opportunities and provides environmental
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Maximize customer value for resources by expanding three cycles

Cycle of "Products™

- Establishment of a fusion model with UX x DX

"a better life” and
e

global environment”

[1] Visualization of life cycle cost and value

Creation of ‘/ ‘ \

circular economy business ,/ ;Sharing platform
P

{ ' Repair/Maintenance

roduct as a service

Cycle of "Materials™

Refurbish :
- Creating customer value

-—7 for recycled materials
Production

- Strengthen QMS of recycled
Remanufacturing

materials SCM
CVCIe Of > Pa rtS“ Procurement 4.

Zero waste emission [2] Development and practical
- application of new sustainable materials
- Product design suitable ] . _
for dismantling . Evolution of recycling-oriented
Design  manufacturing

-Development of dismantling and —— - -
reuse production technology Utilization of sustainable materials
-Promotion of renovation business Reduction of resources used

[3] Promotion of Revalue project
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Technologies : Waste Management adopted in India thru SBM

Household

Green Recycling| WEEVZT{s 0] AN EIS (=)

Food

PS -
Veg. Road Making 'Fgggf;gﬁsg
Waste PVCABS \
Recycla :
bles 7‘ Thermosets N Pyrolysis

Bio mass

[ }-
il
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Co-processing

Glass

Paper \
N

Individual
Recycling

Metals

RV

CE & COPROCESSING IN INDIA_PROF. SADHAN K GHOSH_KEYNOQRASHER2A, E
ISTANBUL, TURKEY_25102022



Introduction to the Refused derive fuel (RDF)

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

RDF i1 s the

i
|noncombustib

of
on |

product
| e port.

processing
nt o a

f or m

muni ci pal s
t hat

can b

Non-recyclable but combustible waste material that hes@ific value that can be used substitute traditional fuels
such agoal. Plastic and biodegradable materials can be used as RDF for cement kilns, thechfeveg zerowaste, and
more efficient resource recovery from solid waste in the form of clean technology.

Sl.no | Parameters RDF - Grade Il RDF - Grade I RDF -Grade |
01 Intended Use For co-processing directly or For direct co-processing in For direct co-processing in
after processing with other waste| cement kiln. cement kiln
materials in a cement kiln
02 Size < 20 mm depending upon use in ILC or SLC, respectively
03 Ashi maximum permissible <15 % <10 % <10 %
04 Moisturei maximum permissibl{ < 20% <15 % <10 %
05 Chlorinei maximum permissiblel < 1.0 % <0.7 <0.5
06 Sulphuri maximum permissible| <1.5 %
07 Net Calorific Value (NCV) in | >3000KCal/kg net >3750 KCal/kg net > 4500KCal/kg net
Kcal/kg (Average figure of every
individual consignment)
08 Any other parameter RDF1i any offensive odour to be RDF1 any offensive odour to be | RDFT any offensive odour to be

controlled.

controlled.

controlled.

27-10-2022
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Study on ceprocessing of NoiRecyclable plastic waste In
cement kiln in Dalmia & Ultfdech cement plant, Tamil Nadu
Visit datec (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




Flow chart for Preprocessing of Alternative Fuel in Dalmia cement plant, Ariyalur , Tamil N

AF in Dalmig 30-40 TPD, Ultr@ech¢ 220 TPD

AFfrom different
source(250 - 300
mm)

BCl
)

TSR of Ultrdech ¢ 26 %, Dalmig 6 % (Capacity 20%)

Feeding oAF
to hopper

Dalmiag¢ 5000 T/day & Ultralechg 3850 T/day cement production

FinalAF

Tertiary shredder
(< 15 mm)

B2
——

Magnetic
separator

[

Primary shredder

Secondary shreddel
(<20 mm)




Plastic waste in AF used in Ultileech cement plant, Tamilnadu

Total AF intake Total AF intake
220 T/day (Ultra 350 T/day (Capacity)
Tech) (Dalmia)

|

Plastic waste 100

RDF from Plastic waste from | ' '
T/day R e TS Sample of AFR UItr‘Eech

/ \ (300 T/day) (30 T/day) _ cement

Plastic waste from o :
Plastic waste from Industry (food liquid wa?te, tire
municipality packaging industry & waste from
(3050 T/day) paper mills.DPE & Industry
HDPE (50-70) T/day (20 T/day)

: : : Sample of AFR Iia
Private companies (supplier of AFR) cement

1. zigma global environ solutions, 2. new age environmental solutions, 3. DM solu\ e

In India, quality standard of RDF is developed in 2018, encouraging aII cement plants (pre
64 plants adopted) to adopt ccerecessing to achieve 2L % & more TSR (Total Substitutio
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Alternative fuel used in cement plant , Tamilnadu

Alternative Fuel (AF) in Ultrlech cement plant

Plastic waste
Foot wear
Cashew nut shell
Resin Waste

Rubber Foam waste

Tire Chips
RDF

Carbon Black
paint

Cotton Waste

w

— et

Mﬂl

==

o

plant
Plastic waste
Resin Waste
Rubber Foam waste
Tire Chips
RDF
Carbon Black
Cotton Waste
Bamboo
Waste mix liquid
Biomass

|

Alternative Fuel (AF) in Dalmia cemel
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Identifying the impact of using Refused Derived fuel for co-processingin the cementkiln, on the
quality of Clinker & Cement

Tests performed on the cement sample
Fineness test | Standard Initial setting | Final setting | Soundness tes
(Sieve test) consistency teg time time (For free lime)
1S-4031 part 1 | IS Code 4031 | IS 4031(Part | 1S 4031(Part | IS Code 4031
(1996) (Part 471 1988)| 5):1988 5):1988 (Part 31 1988)

< | |

ol 8 Testing of Cement

)
£ c
- 2
0 S
() ’
: U 2 __A— Sary .
) 4= IS Sieve No. 9 (9o Sieve shaking Trowel, Tray
S O microns) machine
=
c D :
E E Plunger touching Penetration value
A top surface of comes to 33 mm to
Q 0 mould filled with 35 mm from the
(@) paste top of mould
< — toward the bottom

of the mould

Testing of cementWeighting of cement

A total of 6 different brands of cement are selected, in
o — which 3 brands are doing co-processing with RDF and the
Needle for eedile 1or . . )
Initialtisriteting Finaltisr;ateting A Welghing imachine w O'Ehei’ 3 b:’ands ‘:U“:‘:' :A"‘:'t dOIﬂg CO'prOCESSIng Wlth RDF

Vicat apparatus



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

Fineness of cement

Accordingto BIS standardsthefinenessof cementmustnotexceedl(0%.

As per our experiment,it is shownthat for all the cementsthe fineness
value is within the specifiedrange of IS 12600 1989

The finenessvalue of non-RDF cementsis in the range of 0.50-0.64,
indicatinggreater finenessthanthe cementmadewith RDF,

Fineness

Max 10 %
2.75

5-57
B I

Cement Cement Cement BIS CementCementCement
sample sample sample sample sample sample
o1 o= o3 o4 o5 o6

Non RDF With RDF

o.5 ©0.64 o0.59
s BN .

Soundness of cement

According to BIS standardsthe soundnessof cement must not exceed
10mm.

As per our experiment,t is shownthat for all the cementshe soundness
value is within the specifiedrange of IS 12600 1989

The averagesoundnessalueof non-RDF cementsis 6.66, andthe average
soundnessaluecementsmadewith RDF is 5.33 indicatingthe presencef
a greater amount of free lime in non-RDF cementthanthe cementmade

with RDF,

27-10-2022 ISTANBUL, TURKEY_25102022

Soundness

Max 10 mm

8
7
6 6
I 5 I
Cement Cement Cement BIS CementCement Cement

sample sample sample sample sample sample
o1 o= o3 o4 o5 o6

Non RDF With RDF
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Findings: Impact of RDF in Co-processing on the quality of Clinker and Cement

Initial & Final setting time

Accordingto BIS standardsthelnitial setting time of cemenimustnot

be lessthan30 minutes andthe Final setting time mustnot be greater
than600 minutes.

As perour experimentjt is shownthatfor all the cementghe Initial &
Final setting time value is within the specified range of 1S 12600
1989

Theaveragdnitial & Final settingtime valueof non-RDF cementsare
120 minutes & 19333 minutes, andthe averagdnitial & Final setting
of cementsmade with RDF are 137.33 minute & 227.33 minutes,
indicating the presenceof a greater amount of silica in cement
compositionof cementmade with RDF thanthenon-RDF cement

Remarks

Initial Settinng tinme

I I I >3O I I I

Cement Cement Cement BIS Cement Cement Cement
s ample s ample s ample s ample s ample s ample

Non RDF With RDF

This studyidentified thatthereis no such negativeimpact of RDF
on the quality of cement All the test result of cementsmadewith
RDF andwithout RDF is within the prescribedrange of BIS.

27-10-2022

Final Setting time
< 600 min

260
22
IIII' B IIII\ IIIi'

Cement Cement Cement BIS Cement Cement Cement
sample sample sample sample sample sample
o1 o= o3 o4 o5 o6

With RDF

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

Field V'S,'tt_ ¢ For identifying the percentageof Non-recyclable plastic wastepresentin municipal
composition solid wasteby Coning and Quartering method[IS 436-1-1 (1964)]
analysis of Waste ————— ——— =

The size reduction of a

powdered or granular

sample by creating a

conical heapthat is spread

: outinto a _ﬂat .C|.rcula.r cake Total of 64 kg of mixed solid The mixed solid Waste is  Waste from opposing corners of

Coning and The cakeis divided into 4 waste was taken and placed on  divided into 4 parts, each  the divided heap was removed to
quartering equal parts and two 2 deanplane surlace _having 16 kg _ teave half of the original sample
method opposite parts combined | T .

The other two parts are
discarded To obtain the
guantity desired for some
final use the processis
repeatedas many times as
necessary

el

The sample was mied Wastes from opposite i
thoroughly and again placed in a cormers were mixed & The separated plastic waste was

clean fresh surface The process collected, labelled, and weighed

plastic wastes are separated

27.10-2022 CE & COPROCESSING IN INDIA_PROF. SADHAN K GHOSH_KEYNORASRPEHI2A, E
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WP5: Waste composition analysis at dumpsites of west Bengal and Odisha

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

analyzed. Weight of NRPW in 64 kg of solid waste
Theaverage weightof NRPW in 64 kg of MSW is7.015086 kg (kg)
In a total of 16 dumpsites, arouffl.96% of themixed wasteis found Sundargar I 10,055
to be anon-recyclable plastic waste. Keonjhar I 10.115
Dumpsite Incoming waste Sambalpur NI /.36
—— gosns/day) Angul I .57
romodnagar
: - O
Baidyabati 50-60 Out Of 6542 tons of Berhampur 6.637
Budgebudge 30-35 municipal waste, around Cuttack NI 9,065
Sonarpur-Rajpur  25-30 650 tons (@10.96%are Bhubneshwar I 9.124
Dhapa °000 nonrecyclable plastic Murshidabad 1 9.44
Baruipur 33-34 waste
Maheshtala 180 . Berhmpore I .34
Berhmpore 150 : : Maheshtala I S 784
'\Bﬂr‘:rzh'dar?ad 2;0 So, thePotential quantity Baruipur I 7./G5
ubneshwar i
Cuttack 150 of NRPW for pro_ducmg Dhapa I 5.5/
RDF from MSW is around .
Berhampur 00 R Hps Sonarpur-Rajpur GGG 3.85
Angul 20 P y Budgebudge M 4.26
Sambalpur 37 : :
Baidyabati I 5.
Keonjhar 00 aidyabati 5.2
Sundargar 00 Promodnagar I 5

Total 6542 (approximate) 0 2 4

CE & COPROCESSING IN INDIA_PROF. SADHAN K
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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% -oéogciable 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 theMinistry of Housing and Urban Affairs, the annual municipal
solid waste generation is abdit.0 million tonsand per day arountl15 lakh
metric tons (TPD).

The potential quantity dIRPW present foRDF production in India is around @6 million
tons per yearand around 2,604 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

27.10-2022 CE & COPROCESSING IN INDIA_PROF. SADHAN K GHOSH_KEYNORASRPEHI2A, E
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Existing waste management process adopted at different MCC & MRF in Odisha

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
waste is _S_e_nt to collected wastes at MRF
MRF facilities & MCC facilities by way

@ Segregated Wet bridge

waste is sent to

Segregated Dry

Recyclables MCC facilities i R S ; — T yroany
! | Segregated Dry waste is Segregated Wet waste
sent to MRF facilities is sent to MCC facilities

Non- Segregated Wet waste is

Recyclables || shredded and fed to a tub
for composting.

=

After 40 days compost is Shredded waste is fed to a tub for
ready, then it is sieved in composting. After 40 days compost is ready
a sieving machine,

packed and sent for
selling

Segregated Wet waste is shredded

Compost is sieved in a sieving
machine, packed and sent for selling

27.10-2022 CE & COPROCESSIN



Segregated Glass Bottles Mixed Coloured & Uncolou
packing materials

PR : e NYa PR N —
Segregated Uncoloured Packaging Big Packaging Bags Coloured small foqd packaging
Materials materials

Segregated materials at a Material Recovery facility

ik

0-2022 Thin coloured carry ba | RO

,egiegated & Packed non  -recycled materials

materials



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

Orissa

| Wivaste collectionmn procedure of Odisha |

Residemnmntial Retailer amnd PMiunicipal InstitutionNns &E: Construction
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WP7: Field Study for Quantify the NRPW generation, management, and disposal in selected districts in Orissa

Estimated quantity of Nonrecyclable Plastic Wastes accumulated in the nine surveyed districts in Orissa

SN City Wastes Current Dumpsite Type of Wastes Percent Age of Average Wastes  Percent  Estimated
genera management  visited/ dumpsite dumped waste dumpsit wastes accumulat NRPW in quantity
ted in surveyed int/d dumped at e in dumpedint/d edin Mt accumulat of NRPW
t/d the years  over life of the (million ed waste** in Mt

dumpsite dumpsite* tonnes)

1 Bhubaneswa 520 Dumping, MRF, Bhuashani Functional 190 37 % 15 150 0,82 14 % 0,11

MCC

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

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

4  Berhampur 100 Integrated SWM Mahuda Legacy 75 75 % 14 60 0,31 10 % 0,03

plant dumpsite
(closed)
5 Sambalpur 100 Dumping, MRF, Durgapalli Functional 37 37 % 7 33 0,08 6 % 0,01
MCC

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

7  Jharsuguda 20 MRF, MCC Kapumal Legacy O 0% n.a. n.a. n.a. n.a. n.a.

dumpsite

8 Rourkela 150 Dumping, MRF, Near BPUT Legacy 150 100 % 8 130 0,38 15 % 0,06

MCC dumpsite
9 Sundergarh 15,5 MRF, MCC Chittabhanga Non- 0 0% n.a. n.a. n.a. n.a. n.a.
(Rajgangpur) functional
Total accumulated wastes in the visited dumpsites 2,19 0,30

*For calculating average wastes dumped over the life of the dumpsitthe annual rate of growth of solid waste generation is assed at 4%. The annual
rate of growth of per capita waste generation is in range of 1.2.5%.
*NRPW content is average of two samples collected (by quarter coning method) from the dumpsite and analysed
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Bio -mining of Legacy Waste & Coprocessing
Legacy waste -

Legacywastesare the wastesthat have been collected and " 4
kept for years at some barren land or a place dedicated for
Landfill (an areato dump solid waste).

_— =

Environmental Impact of Legacy Waste -

U 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 .

U 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 cementlndustrles

2. The recyclableslike plastic, glass, metals, rags and cloth recoveredfrom the waste during screening
shall be sorted out and preferably cleanedbefore sending to recycling industries or as RDF.

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 alsobe usedasin S aceinlr | ctddevelop
green areasor by farmers.
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Detalil of Bio-mining at BPUT Chhend Rourkela

Bio-mining plant is installed at 8 year old legacy dumpsite situated at BERPld&ndnear Rourkelairport. Legacy
dumpsite has around 61000 MT legacy waste and Rourkela Municipal corporaigivenasontract t@lobal
Tech Expert Pvt. Ltd. to clean the legacy dumpsite within one year. Bleemining plantis operationafrom 5t
june 2022 and dailyprocessingapacityis 550to 600 ton.

Composition of legacy waste

Age of legacydumpsite: 8 years
Area of Dumpsite: 10Acre
Total wasteaccumulatedin dumpsite: 61000MT

Daily processingcapacity: 550-600ton /
Total personworking in Bio-mining plant: 8 person \\

nee oo o ¢

izeof trommel mill used: 35mmand8 mm

According to information from legacy waste arowido
Is converted int@egregateccombustible fraction(SCF)

and aroun®2% is converted int@oil and around-6% of . ge_illfegated combustible fraction(SCF)
. . . = 501

waste issegregated &sg stones, bricks and metaletc. - Big stones, bricks and metals

And rest of waste which i85 mmhasno useaccordingo = No use

his concern.
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WP8: Field Study at Cement plants for studying the cgprocessing of wastes including NRWP

Description of cementplant:

Dalmia Cementis a part of the Dalmia Bharatgroupandis oneof the pioneersof cementmanufacturingndustriesin India. It produces26.5 million
tonsperannumwith 13 cementplantsspreadacros< statesn India.

Dalmia cementplant in Rajgangpur, Odihsa
U  Location of the Plant: RajgangpurOdihsa
U Ageofthe Plant: 1950- 51

U  Type of plant: Integrateccementplant

U Number of clinker production lines: 3

U  Clinker production capacity. 5.41 Mtpa

U  Cementproduction capacity. 7.49 Mtpa

FUTURE TODAY

“The futuristic technology of Dalmia Cement
i cancrete sleepers and My homﬂ

U  Coal consumptiort 0.92 Mtpa
U  Quantity of MSW and RDF pre-processed180-190TPD (Dry waste)

U  The current Thermal substitution rate (TSR) is around19%.
U  Product range: OrdinaryPortlandCement{OPC)like 43and53 grades =
PortlandSlagCement(PSC)

Fly Ash-basedPortlandPozzolan&ement(PPC),
SulphateResistingPortlandCement(SRPC)

CompositeCement




WP8: Field Study at Cement plants for studying the cgprocessing of wastes including NRWP

Study on pre-processing & ceprocessing in Dalmia cement plantRajgangpur, Odisha

The pre-processingfacility at Dalmia cementplant:

[t o I T e R

Type of wastereceived Mixed solid waste
Sizeof RDF/ Wastereceived lessthan500mm

Flow chart for Pre-processing of Alternative Fuel (AF) in Dalmia
cements plant,Rajgangpur, Odisha

Grade of RDF received lower qualitythanRDF Gradelll

Quantity of wastepre-processedton/day.): 180-190TPD
Pre-treatment processtype (pre-processingsubprocessesnvolved):
Feedingto the primary shreddingmachine(75mm) by Poklandmachine
then the metallic fraction is separatedy the magneticseparatarThe
moistureis removedup to 50% of the presentmoisturecontentby air
drying.

Calorific value of AF (MJ/Kg) : 2500kcal/kg

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
(85000C)

2 Moisturecontent % Oven(188QC)

3 Gross calorific value Kcal/Kg Bombcalorimeter
(GCV)

4 Chlorine(Cl) % Volumetric analysis

5 Sulphur(S) % Gravimetricanaiysis

Alternative Fuel from
different sources
(300mmi 400mm)

=

(Storage)

Reception of storage of
Alternative Fuel

=

Loading of AF to the
belt conveyor to be
fed to the shredder

Alternative fuel >75mm

(To be fed inashredder)

i

Screening of AF
(75mm)

VU

Final Product;
Alternative fuel <75mm

(To be used in
Co-processing)

—

J

Shredding of AF in
Shredder (75mm)
Capacity: 20 TPH

U

Magnetic Separator
(After magnetic
separation the AF is fed
for sheaving)




WP8: Field Study at Cement plants for studying the cgrocessing of wastes including NRWP

Co-processingof AF in Dalmia cementplant, Rajgangpur, Odisha

Wasteof sizelessthan75 mm known asalternativefuel or refusederivedfuel arecollectedandtransferto the
hopperthroughconveyelbelt

Flow chart for Co-processingof Alternative Fuel (AF) in Dalmia cementsplant, Rajgangpur, Odisha

T.oading of Altermative Fuel to
hopper (Extractor) having =a I > | Niagnetic Separator

capacity of 25 T PH C

Belt conveyer to the respective
feeding points

Mineral
wastes:
Cao, SiO,.,
Al O;, Fe, Oy

' Precalciner
| Liquid, Solid - coarse particles

Preheater

cyclones
Act like a dry

Kiln main burner
Liquid, fine solid particles

scrubber for all
acid gases

Kiln Inl
Lum fuel, Whole tyres

Heavy metals get immobilized in
clinker matrix. Metal oxides and
othe constituents in ash gets
used as raw material
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WP9: Literature Review on Scavengers or Waste pickers in waste management

Waste picking is th&east rewardingbut the mostabor-intensive first step of recyclable recovery from mixed wastes

Waste pickers meana personor groupsof persongengagedn collecting reusableand recyclable solid wastefrom the source
of wastegeneratiorandpicking up wastefrom the streets,bins, processing,and disposalfacilities for saleto recyclersdirectly
or throughintermediariedo earntheir livelihood. (WIEGO, 2022

Ol nvi si bl e e nisvaiternocoimed by thdnited Blatien® Environmental Programme, for the waste pickers for
their silent contribution to waste management.

N\ Economic Benefits Environmental Contributions Municipal Benefits

B.eneflts of Waste picking Waste pickers Promote Prevent Reduce Reduce the Improve Reduce

Informa_l provides crucial | provide reusable | Circular marine greenhouse | use of virgin || Public health municipal
scavending,/| income for people materials to Economy waste gas materials by and cost for waste
and households Recyclers. pollution emissions. | Recycling sanitation management

The work of waste picking is regarded adirdly, labor -intensive job, and the waste pickers faced seveagiial, economic &
health problems

Social issues Economical issues
Issues of
informal Discrimination & Uncertainty Income less than Accidents & | Musculoskeletal | Addiction | Unavailability
scavengers marginalization in of job & then at i o n|p sskin disease symptoms of safety
/ society exploitation minimum salary equipment
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Socic

WP10: Interviews with scavengers at waste treatment & disposal facilities in West Bengal & Odisha

Economic
iIssues

U Atotal of 53 informal waste pickers or scavengersre questioned &t different sites in West Bengal

Our survey observedthat more men are working as
informal scavengersn waste managementhan women
(genderratio 4:1)

Health issues of scavengers in various

Almost 70% of thosescavengertiavean experienceof 6
to 15yearsin wastemanagement

5% scavengersare below minimum age for working in
wastemanagement

Almost 40% of total scavengerareilliterate

The averagencomeof the scavengerss around7000Rs
per month

60% of scavengersufferfrom differentinjuries

50% of scavengerbaveskin-related problems

Health &
Safety around 60% of scavengershave Musculoskeletal
issues symptoms

75% of scavengershave some kind of addiction to

‘ alcohol,smoking,andtobacco

27-10-2022

sites

Murshidabad

~N N

Baruipur

Baharampur

Mahamayatola

Mahestola

Jadavpur

Palbazar

o

2 4 6 8 10

® Addiction = Skin diseases ® Musculoskeletal symptoms = Injury

CE & COPROCESSING IN INDIA_PROF. SADHAN K GHOSH_KEYNORASRPEHI2A, E

ISTANBUL, TURKEY_25102022




WP10: Interviews with scavengers at waste treatment & disposal facilities in West Bengal & Odisha

U Atotal of 59 informal waste pickers or scavengerare questioned &t different sites in Odisha

Our survey observedthat more men are working as
informal scavengersn waste managementhan women
(genderratio 2:1)

Socic

Almost 70% of thosescavengertiavean experienceof 6
to 15yearsin wastemanagement

Economic
iIssues

5% scavengersare below minimum age for working in
wastemanagement

Almost 40% of total scavengerareilliterate

The averageincome of the scavengerss around 6000
6500Rs per month

20.33% of scavengersufferfrom differentinjuries

Health &

16.94% of scavengerfaveskin-related problems

Safety
issues

around 57%
symptoms

of scavengers have Musculoskeletal

27-10-2022

50% of scavengershave some kind of addiction to
alcohol,smoking,andtobacco
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WPA4: Evaluating the different recovery and reuse options for treatment of NRPW,

The specific purpose and circularity of the selected wast®-energy (WTE) processes

Sl.no. Factors Co-Processing Incineration Pyrolysis Gasification
Operational requirements of the selectedwasteto-energy(WTE) processes
Environmental requirements of the selected wastt-energy (WTE) processes

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

Social requirements of the selected waste-energy (WTE) processes
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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 aRourkella, from legacy waste around30% is
available to convert into segregated¢ombustible 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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