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7.5 billion of us use 1.5+ times of the resources the

planet can provide and absorb our waste.

If every one of us in the earth enjoy a European

standard of living, the Earth could sustainably

support only about 2 billion people.

This means, now the Earth need one year and six

months to regenerate what we use in a year.

Unfortunately, there are more people living inside the

circle than outside and making it still hard for the

countries inside the circle, such as, India

We are the first people to breath the air with more then

420 ppm of CO2. This mean CO2 in the atmosphere has

crossed 420 ppm and continue to increase and may

lead to climate catastrophe.

Unfortunately, more

people living inside

the circle than

outside and making

it till hard for the

countries inside the

circle, such as, India



Earth Overshoot Day

Year Earth Overshoot Day

1987 19 th December 

1995 21 st November 

2005 20 th October 

2009 25 th September 

2013 20 th August 

2015 13 th August 

2016 8 th August 

2017         2 nd August

2018   1st August  

2019  29 th July

2020 22 nd August

2021 29 th July



Circular Economy 



RESOURCE RECOVERY
Recover useful resources/energy & 
Compost out of disposed products

Reverse 
logistics

Re/-
upcycle, 
Recover 
energy

SHARING PLATFORMS
Enable increased utilization rate of 
products by making possible shared 
use or access

Circular Economy in Business

Waste as 
a resource

Returning 
byproductsCIRCULAR ECONOMY

Provide renewable energy, bio 
based or fully recyclable materials

Re-
sources

Procure
ment

Manufact
uring Logistics

Sales &
marketing

Product 
use

End of life 
disposal

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



Material Extraction (Gt) from 1972-1921 and 
Projected to 2050

Club of 
Rome 28.6

Start of 
Millennium 

54.9

COP 21    
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COP 26 
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By 2050   
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In 50 years,global useof materialshasnearly
quadrupledτoutpacingpopulation growth.

In 1972,asthe ClubofwƻƳŜΩǎreport Limits to
Growth was published, the world consumed
28.6 Gt.

By2000, this had goneup to 54.9 Gt. In 2019,
it surpassed100Gt andexpectedto cross170
Gt

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

Only 8.6% make it back into our  economy. 
This rate of extraction continues to threaten 
ǘƘŜ ǇƭŀƴŜǘΩǎ ŦǳǘǳǊŜ ŀƴŘ ƻǳǊ ƭƛǾŜǎΦ



Human Made Mass  Already 
Crossed  Biomass

Creating Imbalance in the 
Ecosystem



Climate Change?
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Climate change is a change in the 
average temperature and cycles of 
weather over a long period of time. 

Over millions of years, species 
become adapted to survive in the 
conditions in which they live.

If the climate changes quickly, 
organisms donɅt have enough time 
to adapt to new conditions and may 
no longer be able to survive. 

CO2 is >415 ppm vs. ɭ280 
ppm preindustrial



Climate Change a Problem: Visuals

>6300 dead

Typhoon Haiyan é $14.5 Billion

2013

Wildfire: Greece, July 2018: >80 dead  

200,000 displaced

Food insecurity

Drought, 
Sahel







Increase in Natural Disasters
Why Climate Change a Problem?



What Causes Climate Change?
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 experiencing now is 
due to three main human activities:

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

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



ςDiversified re-use  and recycle 
across the value chain, 
substituting previously used 
virgin materials with existing 
waste materials within or other 
sectors or industry 

Use
- 1

Cascading: Part of Circular 
Economy  

Finally to Energy or Organic 
manure not to landfill 

Use
- 2

For example,
Sugarto Paper

Use
- 3

Paper to 
Cement 

Use
- 4

Cement to Filler 
and so on.



BagasseUtilization in Paper Making Process

Dry Weight

48%

Moisture

52%
Fibre

30%

3% Residual sugar: 

biogas

13% Pith: Fuel

5% Loss

13%
Black liquor 

Solids: Fuel 

14%
Bleached Pulp:

Paper

Bagasse



Bagassewash wastewater



Bio-methanationPlant Concept  
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Biomethanation : Environmental Benefits: Wastewater 

treated and COD Reduced 

Bagasse wash wastewater treated Mega Lit. /year COD reduced MT/year

WW Treated22.6 M cum
CODr78.0KMT COD
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Biomethanation : Environmental Benefit: GHG 
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From CH4 avoidance From Furnace Oil saving Total

CH4 avoidance4.83 lakh
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Total5.53 lakh MT CO2e
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Biomethanation : Economic Benefits: Biogas 

produced and F. oil saving  

Biogas generation  mega Lit./ year Furnace oil saving Kilo Lit./year

BiogasGeneration: 36,127MegaLit.
Furnaceoil saving: 21,676KL



Environmental and Economic Benefits from Bio-waste 

Used  as Renewable Energy

Particulars UO

M
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 1,85,048 1,79,462 1,00,147 1,69,267

Thermal energy  saved GJ 5,88,559 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 energy 

generated
GJ 37,72,798 58,08,122 53,95,542 48,57,355 50,71,021

Total thermal energy  

saved 
GJ 44,08,958 69,93,179 66,02,314 55,03,268 62,14,906

Coal saved MT 1,97,847 3,13,810 2,96,271 2,46,952 2,78,886

Total GHG reduction    

CO2 e
MT 4,32,122 6,85,401 6,47,093 5,39,375 6,09,123



Capital Cost 235 CrLime Sludge from SRP 
190 MT/ Day

Fly Ash from Power 
Boilers 270 MT/ Day

Capacity 900 MT/Day

a) By-product utilization

LSFM : Cement plant



Inorganic Waste Used in LSFM Plant

Particulars UOM 2017-18 2018-19 2019-20 2020-21 2021-22

CCK Sludge MT 328 446 223 285 60

Lime sludge MT 20,473 54,702 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



Resource Conservation GHG Emission Reduction from 

Inorganic Waste Utilization 

Particulars UOM 2017-18 2018-19 2019-20 2020-21 2021-22

Lime stone 

conserved
MT 28,208 72,260 74,830 68,881 65,116

GHG reduction MT 12,404 31,774 32,904 30,288 28,632



Circular 
Economy: 

Carbon path 
way in TNPL

Sugar Mill

Pulping : Na-
Org. + S-Org. + 

NaHS
Recovery Boiler:
Na2CO3+ Na2S 

Causticizing:        
Na2CO3 + Na2S + 

Ca (OH)2 =  2NaOH 
+ Na2S +CaCO3

PCC Plant:
CaO+CO2 = 

CaCO3 

Cement Kiln: 
CaCO3+heat = 

CaO+CO2

Lime Kiln: 
CaCO3+heat = 

CaO+CO2

Paper Making : 
CaCO3 (Filler) + 

Pulp  

DIP 
Plant

Burnt L me 
2nd Stage 

Lime sludge
Dip sludge

Waste 
Paper

DIP Pulp

Carbon  from 
Atmosphere 

1st Stage 
Lime sludge

Green Liquor 

Black 
Liquor 

Bagasse

Other  
Minerals 

White Liquor 

CO2

PCC 
Filler

CO2

Annexur

e   1

CO2 Sequestration  
Pathway 



Sequestration of CO2 from Cement Stack in PCC  

Year UOM
PCC 

Production

CO2

Sequestered

2017-18 MT 9,367 4,036

2018-19 MT 15,768 6,795

2019-20 MT 14,880 6,412

2020-21 MT 15,999 6,894

2021-22 MT 16,983 7,318

Total MT 72,997 31,456



Implementationof UASB:78.0 thousandMT of CODreduction,4.83 lakh MT of
CO2e (CH4 avoidance),70.4 thousand MT (Fossilfuel saving). Total 5.53 lakh
MT of CO2e GHGEmissionreduction.

36,127MegaLit. of biogasgenerationresulting21,676kLfurnaceoil saving.

Use of bio-waste as renewable energy: 2.91 million tonnes of CO2e GHG
emission reduction, 1.33 million tonnes of imported coal saving equal to
29,722TJof energy.

CO2 sequestration: 31,456MT from 72,997MT PCCproduction usingbiogenic
CO2 from the LSFMplant stack.

Utilization inorganicwastes: 3.09 lakh MT of lime stoneconservationand 1.36
lakh MT CO2e GHGemissionsavoidance.

Summery 



sugarcane

Circular Economy: Recycle, Reuse, Reduce & 
Regenerate 

Product to Build

Sugar & Juice

Product to 
Eat & Drink

Product to Print 
& Write

By- product to 
Cement Mill 

Bagasse
By-

product to 
Paper   

Product: 
Filler to 

Paper   

By- product to 
Omya

Recycle



Thanking you
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Think Green


