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PROJECT TITLE@BJECTIVES

TITLE : OPTOCE PROJECT: Non-RecyclablePlasticWastefrom Cities & Mun|C|paI|t|esand

wastetreatmenin CementPlantby Co-processing

OBJECTIVES OF THE STUDY :
The mainobjectivesof thethesisis to providestatisticdataon characteristicandproportionof plasticwasteand
NRPW generatedrom sometargetsectors(householdschool,office, hospital,industries,trading and service,
andtourism)in KolkataandMuzaffarpur,indiaandthe co-processingf wastein cementplantsin India.

The studywill be conductedn cooperatiorwith the Norwegianresearchnstitute SINTEF underthe OPTOCE
(OceanPlastic Turned into an Opportunity in Circular Economy) project The thesiswill contributeto an
mcreasedmderstandm@f whathashappenecﬂo the plastlcwastethathasalreadybeenproduced
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SL

ACTIVITIES TIME CHARIDv., 20200 June, 2021)

ACTIVITIES DATEOF COMPLETION RESPONSIBLECHOLAR

survey on plastiovaste management in several sectors in 15 6 30 NOV 2020 SOURYA, ABESH, TEJASHWI
household and educational sectors

Sampling of plastic waste in different municipalities and dump 15 DEC 20206 20 JAN SOURYA, ABESH. TEJASHWI

yardin Kolkata & its surroundings 2021
Study of Cegorocessing intwo cement plants 02 0 10 FEB 2021 SOURYAABESH, TEJASHWI
Testing of collected sample fronrmunicipalities and dump yards 12 march 2021 ABESH
Sampling of plastic waste in Muzaffarpur municipality in Bihar 01- 07 April TEJASHWI

Conferencepaper onUtilization of NRPW in ¢processing ABESH, TEJASHWI

diverting from the marine littering path as CE Initiative May 2021
Conference paper on survey on Public Perception of use and May 2021 SOURYA
disposal NRPW
Testing of collected sample from municipalities and dump yards May 2021 SIOIRIR RIEIESI USRS AL
Research paper on Legislative support to curb marine littering and-co June 2021 SOURYA, ABESH, TEJASHWI

processing in cement plants promoting Circular Economy (Under process)

Coprocessing nonrecyclable plastic waste in cement kiln_ OPTOCE
Project SINTEF Norway_Prof. Sadhan K Ghosh, JU, India



Survey Questionnaire Survey (educational sectc

Questionnaire Survey (Household)
A No of surveyed peopi€70

A Age group15- 80

A Avg.Frequency of members in a famiB:4

A Their educational qualificatiemliverse

A 55% of surveyed people said they were regular single us
plastic users

A 36% said they used plastic bags for storing wastes
A 26% said they had no idea about N@tyclable plastics

Jadavpur University, Kolkata

South point high school, Kolkata

Shantiniketan public school, Shantiniketan

ASM SOC (NMIMS Deemed to be University), Mumbai
Raidighi College, South 24 parganas

Indian Statistical Institute, baranagar

Lady Brabourne Collegéolkata

Aditya Academy Secondary, Dumdum

Bhawanipur Education Society College, Kolkata
Rajasthan Grameen Ajeevika Vikas Parishad, DPMU Jalore
GholaD A NI &Skhodl (M.55K, Kolkata

Further inprogress

oo T30 T To o T T Do o T To Do

Work to be done in survey
(Delayeddue to COVIEL9: ’
Surveyon hospitalsand other N
healthcareunits Survey on \
Industries Aerial quantification
by visuals through drones,
photo®nlandfilsites




Survey Result

Online survey through Google form guestionnaire

@ less than 3kg
@ 3-5kg

) 5-10kg
@ more than 10kg

Total waste generated

23/6/2021

@ less than 100gm
@ 100-500gm

® 500-1000gm

@ 1-5kg

@ more than 5kg

Total plastic waste generated

Coprocessing nofiecyclable plastic waste in ceme

Discussion from Survey

t

X From the survey conducted in
householdsit canbe concludedthat
people were fairly aware of the
adverseandharmful effectsof plastic
wastesn our environment

x People were starting to avoid
plastic bags and encouragingusage
of biodegradablgroductsmorethan
before

x Rate of self burning and roadside
littering of plasticwasteswverefound
to zera

X majority of the people said they
were aware about the consequence
of marine littering. Still thereis a
need to spread more awarenes:
among people specially youths in
orderto educatehem
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. Micro plastics can create problem to the marine life
. Survey resul Solid waste generated everyday — z:resonses

@ Strongly agree
@ agree

@ neutral

@ disagree

@ strongly disagree
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Awareness of effects of Micro-plastic in ocean

5 (low)(less than 4 (medium)(25- 3 (fair) (50-250gm) 2(high)(more than 1 (very high)(more : : :
250m) 50gm) 250g1m than 1000gm) A The general public has a leading role in tt

. process of reducing plastic pollution: only
Plastic waste generated everyday our recourse can make a change, from the
moment one decides to purchase a certai
plastic product until the time one disposes
it and it is further taken up for recycling or
conversion into a new product or at least f
energy recovery by incineration or-co
processing

No. of people

A With the right information and awareness,

5 (LOW) (LESS 4 MEDIUM (25- 3 FAIR (50- 2 HIGH 1 VERY HIGH the general public can be successful in

THAN 25GM 50GM 1000GM [FE6EWY NqE9G0pefp/astic waste in pement g :
LNEEEM) ) ) i BRI et SR ey Brot. Sadnan « dighting this catastrophe

India
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WEST BENGAL

LOCATION®F SAMPLINGSN DUMPINGGROUNL
AROUNIXOLKATANESTBENGAL
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The sampling is done in CONING AND
QUARTERING SAMPLING procedure

U A definite amountof 64/32 kg of fresh
solid wastecollected& mixed thoroughly

U The samplewas placed on a clean plain
surfacen theform of heap

U The total amount of waste taken for
sampling was divided into 4 parts, using
straightlines

U Wastefrom opposingcornersof the divided
heap was removed to leave half of the
original sample& restmixed properly

U The mixed wastewasto be separatednto 4
partsin similar fashion Remainingportions
weremixedwell andplacedseparately

from total mixed wasteof 16 kg /8 kg and

U The amountof plastic wastewas separate

weighgggggzqerlyafter properlabeling

Collection of fresh The sample placed in acleary  Separation of solid
mixed solid waste surface using plywood wastes into 4 equal part

. . diagonal portions were
from final mixed waste 9 P

Coprocessing nowecyclable plastic waste in cement taken remqvmg other 2
kiln. OPTOCE Project SINTEF Norway_Prof. Sadhan K portions?
Ghosh, JU, India




PIastic_SampIing fr_om dry solid waste in
Baidyabati Dumpyard
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diagonal portions were taken

Collection of Dry Separation of solid removing other 2 portions.

waste for sampling wastes into 4 equal parts

_ Segregated plastic Plastic waste was
opRlastic \Wastes Werke: \uase [n waste was collected, separated from final
In_Greighietearafuly Nojvay_frof. Sadhatabeled mixed waste

C
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Plastic Sampling from mixed solid waste in

Storage of mixed solid waste
into the Dump Yard
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Plastic wastesegregat%d

23/6/2021 kiln_OPTOCE Project SINTEF Norway_Prof. Sadhan K . .
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Collection of mixed solid Separation of solid wastes

waste for sampling and into 4 equal parts
taken into fresh surface

Disposal of fresh mixed solid
waste into the Dump Yard
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Segregated Plastic Collection and%ﬁc?% -Cgéms:lgztclIﬂﬁl@ﬁﬁ%\zﬁgr&é@“ﬁé%regate diagonal portions were tgken
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Waste Was Weighed each sampling of plastic wasté:. .| ), | fram final mixed waste femoving other 2 portions,



Plastic Sampling from mixed solid waste in

Dhapa Dumpyard

Kolkata Municipal
Corporation (KMC) office

Unloading of solid waste at
dumpsite

Plastic Waste segregatedk

was labeled“andweighed)

10sh

Storage of mixed solid waste
into the Dump Yard

Separation of solid
wastes into 4 equal parts

Plastic waste was segregated
hble plaﬁc wajte in,cement

nTeEF oML final mixed waste

U India _

diagonal portions were taken
removing other 2 portions.




Sampling at the five different dumpsiie

in Kolkata

S Weight of Weight of v'\;“evige;rha'tgoef
Sl. No. D the dumping Date of Visit Sample No. fresh solid . |n.16 R |n. E NRPW in 6
ground with GPS kg of solid kg of solid :
waste taken kg of solid
waste waste
waste (Kg)
Promodnagar 1 Mixed 1.2 4.8
1 21.12.2020
[22.646, 88.369] 2 Mixed 1.3 5.2
. . 1 Dry 1.8 7.2
Baidyabati .
2 22.12.2020 2 Mixed 1.075 4.3
[22.788, 88.317] _
3 Mixed 1.265 5.06
Budgebudge 1 Mixed 1.220 4.08
3 11.01.2021
[22.473, 88.189] 2 Mixed 1.110 4.44
8 Mixed 850 3.4 4 53
RajpurSonarpur 9 Mixed 950 3.8
4 14.01.2021
[22.422, 88.425] 10 Mixed 950 38 Kg
11 Mixed 1.110 4.4
Dhapa 12 Mixed 1.450 5.8
5 18.01.2021
[22.538,88.422] 13 Mixed 1.320 5.28




Data for incomingvaste and Compostin ':ﬁjﬁﬁmicﬂﬁ’[ psites in Kolkata

Sentfor Composting
(Tons /day)

Dumpsite Incoming waste (Tons/day)

Pramodnagar 315
Baidyabati(RWMC) 55-60
BudgeBudge 30-35
RajpurSonarpur 25-30
Dhapa 5000

Total 5400 (approximate)

Total of 5400tons municipalsolid waste is generatedfrom five biggestdumpsitesin Kolkataper

day. out of 5400tons of municipalwaste 300-350 tons is plasticwaste (can be consideredas
NRPW. Thesewastecanbe usedin cementplant asanalternativefuel.



= s e MUZAF FARPUR Status of"plastic waste in a
= ¥ = MUNICIPALITY, small municipality (Motipur
= | ‘ Bihar municipality) of Bihar

U Total populationd 28,572 (2011 census)
U Waste managemen® open dumping along roadside
(Waste generatlon per dayls 10 tons).

Ageof dumpsited 7 years

Population of Muzaffarpur municipality 4.96 lakh ( 2011 census)
Total waste generation as per 500 gm. per capita waste250 tons
Collected waste for four composting plaré 20 tons s
Waste dumped into dumpsite daily 140 6 150 tons = -
Collection efficiency: 70% —

Plastic waste for ceprocessing per dayd 14-15 tons (march 2020)

Open dumplng |rMot|pur mun|C|paI|ty alon93|de marine enwronment




PLASTIC SAMPLING FROM MIXED SOLID WASTEIN. .~

India
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SHOT ON POCO. X3

Weightd 600 & 750
gm.

Plastic waste separated from 8
kg of waste

2 diagonally opposite portions are taken and
mixed properly and again divided into four parts
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Compost Section of Baidyabati MunicipalitySAFALYA

: i g‘ ".
. WET WASTE
| ggﬁmsmuﬁ),

Tara! (el | BAIDYABATI MUNICIPALITY

Separatior& Transferof Compostable
wasteto Compostsection

Productionof Finished material as compost
afterfustherscreening @ rs.7/kg)

Collection of Compostablewaste to
Compostsection

Storageof wet wastefor 4-5 months

for drying
l:g”' v o ;."':5 . ‘

L.

Feedingof Wastematerialinto Trommel
for shredding .

Coprocessing nomgcyclable Ex/iéijwas in cement
kiln_OPT 'ﬂ%ﬁ@@l@ﬁ@ WA@_Prof. Sadhan K

Ghosh, JU, India
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Collection of Compostable waste Wet waste after drying in-2 months Feeding of waste material into series Trommels fo
shredding

~

Packaging of Compost after final

Processing@ Rs. 350 for 50 Kg CO%?&%@%%B%E“ %ﬂ@ﬁa!&ﬁs\/\?g@@ AMm, . Separation of Wastes into Pile according to size

23/6/2021  pack) kiin_OPTOCE P?§ Norway_Prof. Sadhan K after shredding 19
Ghosh, JU, India
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Flow chart for Preprocessing of Alternative Fugl iBalmia cement plantAriyalur, Tamil Nadu

AF in Dalmiad 3040 TPD, Ultraech 6 220 TPD TSR of Ultraech d 26 %, Dalmiad 6 % (Capacity 20%)

AFfrom different BCL Feeding oAF B Magnetic
source(250 - 300 E———) to hopper > separator

[

Primary shredder

(< 30 mm)
Operating cost for AF ibalmia is400 Rs. While for Ultratech is600 Rs.
: i Secondary shreddet
FinalAF BO6 Tertiary shredder BOS y

S — (< 15 mm) s (<20 mm)




Plastic waste IMPAF usedn cementplant, Tamilnadu




