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Ciraultar iceonomyiB (BUsiness

CIRCULAR.ECONOMY
Provide renewable:-energy;ibio
basedorffullyrrecyclable'materials

PRODUCT LIFE EXTENSION
Extend lifecycle of products by
repairing, remanufacturing &
reselling

SHARING PLATFORMS

Enable increased utilization rate of
products by making possible share
use or access

RESOURCE RECOVERY

Recover useful resources/energy &
Compost out of disposed products

Returning
byproducts

Procure
ment

Re/-
upcycle

Recover
energy

End of life

disposal



Material Extraction(Gt) from 19721921 and
Projectied o 2050

In 50 years,global use of materials hasnearly

quadrupledr outpacingpopulation growth. Byl §8so

In 1972asthe Clubof w 2 Y $eQait Limitsto
Growth was published, the world consumed
28.6 Gt.

By 200Q this had goneup to 54.9 Gt. In 2019 ool
it surpassedlO0Gt and expectedto cross170 ‘

Gt Start of
Millennium

Rising waste levels are accompanying the
rapid accelerationof consumption ultimately,
over 90% of all materials extracted and used
are wasted.

Club of
Rome 28.

Only 8.6% make it back into our economy.

This rate of extraction continues to threaten
0KS L) FySiQa 7Tdzidz2NB



Humamn WiatieNviassa lAdteady Creatinglimbalaneéninhthe
CressedBBionass Ecosystem

Human-Made Mass versus Living Biomass, 1900-2025
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ClimatecChangg??

Climate change is a change in the - |
average temperature and cycles of l
weather over a long period of time. I e et e

; 260 4\, M., T A
Over millions of years, species & \\\/\f' WW
become adapted to survive in the 8 160 ——
conditions in which they live. Yompiafers Soioy

Global Temperature Change from Preindustrial (°C)

If the climate changes quickly, ’

organisms donAt have
to adapt to new conditions and may
no longer be able to survive.

Historical Dataset:

HADCRUT4
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Cllmate Change arFrolble: V|suals

Summer Arctic Sea®
Ice Boundary in 1979,
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Why Climate:ChangezarFrobleéan??
Ihereasedan/Natural-Disastersiers

Higher temperatures have resulted in more
catastrophies such as flooding, draught, hurricanes,

0

etc.
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B Geophysical events
Earthquake, tsunami, volcanic activity

B Meteorological events
Tropical storm, extratropical
storm, convective storm,
local storm

W Hydrological events
Flood, mass movement

B Climatological events
Extreme temperature, drought,
wildfire



What Causes ClimateeChiange?”

Climate change can be caused gradually by natural processes or
suddenly by large events, such as a massive meteorite strike or volcanic
activity. However, the rapid climate change we are experlencmg now is
due to three main human activities:

Burning fossil fuels for heating and
cooking, generating electricity and
powering vehicles releases carbon
dioxide into the atmosphere.

Deforestation (destruction of forests)
releases carbon dioxide and reduces
the number of trees able to capture
carbon dioxide from the atmosphere.




Cascading: Part of Circular

Economy
For examyple,
Sugarto Paper

¢ Diversifietl reuse antr-tegyele

acrosstthevvalaelckiain, Paperto
substituting previouslyused Cement
virgin materialswitlih eexisting

waste matefistswiithincorather

sectorsorimnoustyy

Cement to Filler
and sowon.




BagasseUtilization in Paper Making Process

RESIHual sugars
Ofeefzls

Bagasse

RiihREUE]

Moisture
52%

Black liquor
Solids: Fuel

Bleached Pulp:
Paper




Bagass&vashwastewater




Bio-methanation Plant Coneept

Conventional Anaerobic Digestion

Oganics in

wastewater

.
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Controlled Anaerobic Digestion (UASB)

Organics in
Wastewater

(85% )Power
Plant/ Lime kiln
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in Effluent

(5% Biomass)

&/




20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

W Bagasse wash wastewater treated Mega Lit. /year

Biomethanation : Environmental Benefits: Wastewater
treated and COD Reduced

WW Treated22.6 M cum
~ CODI78.0KMT COD

2017-18 2018-19

2019-20

2020-21 2021-22
m COD reduced MT/year



Biomethanation : Environmental Benefit: GHG
Reduction MT CO ,e/ year

_~ CH, avoidance4.83 lakh
Fossilfuel saving70.4 K
140000 -~ Total5.53lakh MT CQe
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Biomethanation : Economic Benefits: Biogas

produced and F. oil saving
BiogasGeneration 36,127 MegalL.it.

10,000 ¢ Furnaceoil saving 21,676 KL
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Biogas generation mega Lit./ year B Furnace oil saving Kilo Lit./year



Envirenmentdl andc EeonemiecBefefiisfrormocBaaste
Usell asiRenewablenEnergy

Particulars

2017-18 2018-19 2019-20 2020-21

2021-22

Chipper dust MT 6,891 11,764 11656 2.519 11,815
Thermal energy saved GJ 47,602 81,214 80,468 17,390 81,566
Bagasse pith MT 99.483 | 1.85048| 1.79.462| 1.00.147| 1.69.267
Thermal energy saved GJ | 588550 11.03.843 | 11,26,304 | 6,28.523 | 10.62,320
Black liquor fired MT 3,31,393 | 4,92,115| 4,59,247| 3,88,143| 4,09,184
Thermal
ermat energy GJ | 37.72,798 | 58.08,122 | 53.95,542 | 48,57.355 | 50,71,021
generated
Total thermal energy
o GJ | 44.08,958 | 69.93,179 | 66,02,314 | 55,03,268 | 62,14,906
Coal saved MT | 1,97.847| 313810| 296271| 246952| 278886
Total GHG reducti
C%ae reduction MT | 432122| 685401| 647,003| 539375| 609123
2




TNPL CEMENT

TNPL CEMENT

Hi-strength concrete cement
POWER
BOND)

LSFM : Cement plant

Ace
bRt




Inorgamic\Waste dsethinsESHENL Rlant

Particulars UOM 201/-18 201819 201920 202021 202122
CCK Sludge | MT 328 446 223 285 60
Lime sludge | MT 20,473 54,7020 61,114 56,895 53,225
Lime Grits MT 3,012 8,418 4,817 3,337 3,987
PCC Grits MT 1,443 738 198 640 332
Bed Ash MT 1,922 1,770 2,676 3,243 3,373
Fly ash MT 65,901 67,008 74,886, 93,462 91,618




Resounce=CanservatiannG HGI Emission iReductiontfrom
Inargamic Wa'stet Utilizatian

Particulars UOM 2017-18 2018-19 2019-20 2020-21 2021-22
Lime stone MT | 28208| 72.260| 74.830| 68.881| 65116
conserved
GHG reduction MT | 12.404| 31,774| 32,904| 30.288| 28,632




CQO Seguestration
Pathway

Carbon from
Atmosphere

Circular
Economy:
Carbon path
way in TNPL



Sequestration of COfrom Cement Stack in PCi

PCC CQO
Production  Sequestered
201718 MT 9,367 4,036
201819 MT 15,768 6,795
201920 MT 14.880 6,412
202021 MT 15,999 6,894
2021-22 MT 16,983 7,318
Total MT 72,997 31,456




Summery

Implementation of UASB/8.0 thousandMT of CODreduction, 4.83 lakh MT of
CQOe (CH avoidance),70.4 thousand MT (Fossilfuel saving) Total 5.53 lakh
MT of COe GHGEmissiorreduction.

36,127 Megal.it. of biogasgenerationresulting21,676kLfurnaceolil saving

Use of bio-waste as renewable energy. 2.91 million tonnes of COe GHG
emission reduction, 1.33 million tonnes of imported coal saving equal to

29,722 TJof energy

Utilization inorganicwastes 3.09 lakh MT of lime stone conservationand 1.36
lakh MT COe GHGemissionsavoidance

CQ sequestration 31,456 MT from 72,997 MT PC(production usingbiogenic

CQ from the LSFMplant stack



Circular Economy: Recycle, Reuse, Reduce &

Regenerate

By- product to Product to Build

Cement Mill T
Hi-strength concrete cement

“% :
POWER
BOND

Product to
Eat & Drink

TNPL CEMENT

Amazing strength and
admirable bonding

Paper By- product to

| LV Recycle‘
W BN T

Product:
Filler to

Paper
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