\ 44 TNPL
HOLISTIC UTILISATION OF RENEWABLE

BIORESOURCES IN PAPER
MANUFACTURING
AN INDUSTRIAL CASE STUDY FROM TNPL

IPPTA AGM & SEMINAR 2026
Bengaluru




- &
. UTILISATION OF RENEWABLE /
BIORESOURCES IN PULP PRODUCTION

Bagasse. Storage Hardwood Storage Recycled Fiber Storage



-
. UTILISATION OF RENEWABLE
BIORESOURCES IN PULP PRODUCTION
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Chemical Bagasse Pulp

UTILISATION OF RENEWABLE
BIORESOURCES IN PULP PRODUCTION

Hardwood
Pulp Production
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Production
FY MT FY MT
2020-2021 124739 2020-2021 100877
2021-2022 150657 2021-2022 101465
2022-2023 151095 2022-2023 103525
2023-2024 139332 2023-2024 84872
2024-2025 147539 2024-2025 91316

Average 56678

Pulp Production

FY MT
2020-2021 42453
2021-2022 52088
2022-2023 57937
2023-2024 68745
2024-2025 62170
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Saw dust for Power

\
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UTILISATION OF BIOWASTE
FROM FIBER PREPARATION

- ;
o

FY Wet Pith MT Dry Pith MT
2020-2021 65,090 33,667
2021-2022 1,05,261 61,616
2022-2023 95,370 73,912
2023-2024 79,682 72,211
2024-2025 1,04,260 44,683

Average 89,932 57,217

Pith for Power
generation




) UTILISATION OF BIOGAS FROM
BAGASSE BASED EFFLUENTS

Biogas Reactor

@ e
® FY GL

2020-2021 7.46

2021-2022 9.56

2022-2023 8.98

2023-2024 8.30

2024-2025 7.97

Average 8.45
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o UTILISATION OF BIOGAS FROM
BAGASSE BASED EFFLUENTS

Biogas Consumption Biogas Consumption
at Lime Kilns at Power Boiler

FY GL FY GL
2020-2021 6.44 2020-2021 0.444
2021-2022 8.45 2021-2022 0.183
2022-2023 8.48 2022-2023 0.243
2023-2024 7.44 2023-2024 0.396
2024-2025 7.26 2024-2025 0.645

- Average 7.62 GL - Average
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. UTILISATION OF RENEWABLE
BIORESOURCES IN PULP PRODUCTION

Bagasse

0

139 3% 9% Composition
0

Moisture 52%
Lignin o
1 (BL Fuel) e
Cellulose (Pulp) 14%
Pith (Fuel) 13%

Residual Sugar

o,
(Biogas) oie

Losses 5%

Total 100%
X ¢ Q




EFFECTS OF BAGASSE IN
CHEMICAL RECOVERY PROCESS

Desired Causticizing Reaction

‘5‘
| Na,CO, + CaO + H,0 - 2NaOH + CaCO,

IMPACTS OF SILICA

o——e Reduced Settling Rates |

Un Desired Reaction due to Silica Q P
—0 N interrerence
| Na,SiO; + CaO + H,0 - 2NaOH + CaSiO;

Scaling and Dead Load |

Lime Mud Disposal




EFFECTS OF BAGASSE IN
CHEMICAL RECOVERY PROCESS

* A partial amount of lime is
added to green liquor for
allowing to react with silica
to make green liquor with 19
lesser silica content SIEEE

* The treated green liquor
from 1% stage is then
treated with rest of the
lime to produce quality
white liquor.

 Parallelly silica-rich sludge
is removed & transferred to
Cement production

lNaZSiOg +Ca0 + H,0 = 2NaOH + CaSiO,

g

 Parallelly Lime rich sludge is
removed and transferred to
Kiln

Na,CO,; + CaO + H,0 — 2NaOH + CaCO;,



EFFECTS OF BAGASSE IN
CHEMICAL RECOVERY PROCESS

-

I "[L'lw": |

-

1%t Stage Sludge to
Cement Plant

2"d Stage Sludge to
Lime Kiln



UTILISATION OF RENEWABLE
BIORESOURCES IN CEMENT PRODUCTIO

! A View of TNPL Cement Plant ‘




UTILISATION OF RENEWABLE
BIORESOURCES IN CEMENT PRODUCTIO

Sequestration of CO, from Cement stack in PCC MT
2020-2021 2021-2022 2022-2023 2023-2024 2024-2025 Average
4828 6405 7019 7545

1st Stage Sludge consumed in Cement Plant MT
2020-2021 2021-2022 2022-2023 2023-2024 2024-2025 Average

56895 53225 59892 54127 55742 55976




UTILISATION OF RENEWABLE
BIORESOURCES IN CEMENT PRODUCTIO

A View of
Cement Mill Cement
Plant Dispatch

; PCC to Paper
. Machines




STRATEGIC DUAL SUBSTITUTION
BY RENEWABLE BIORESOURCES

Recycled Pith 2nd Stage 1st Stage
Fibre Lime Sludge Lime Sludge
‘ lJl Lime
Non Kiln
T H
.
Power Cement
Boilers
Bagasse Saw Dust Bio Gas Fly Ash




INTEGRATED CIRCULAR UTILISATION /
OF RENEWABLE BIORESOURCES

PULP /_\
f‘ Paper
Machine
Bagasse Onsite
PCC

Pulping Plant
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¢ UTILISATION OF BIOGAS FOR
ON-SITE COOKING ENERGY

Biogas Plant (GH - Kltchen)

Biogas Plant Name Board

.....

Plant Capacity
Type of Waste

i A | — : | i | ‘:_‘:'_- ‘ ' | I i sl m:».;ﬂ: 2
Bl ; . Year of Commissipning : 2012 4‘
; : ' L /" Serial No §s - 1145/501_*&;,?@
Details of Biogas Plant in Guest House Kitchen
S.No Parameters Units
1 Organic solid waste collected & utilized from TNPL Canteen 250 Kg/Day
2 Volume of biogas used in the heating equipment 25 M3/Day




RESULTS & DISCUSSIONS

Details of Conservation of
Raw material, Energy & GHG Emission

. . GHG Emission
Particulars Savings .
reduction
Equivalent Wood conserved by using Bagasse 8.6 Lakhs “NA-
& Recycled paper MT/Annum
. 9.3 Lakhs 89423
Thermal Energy Saved by Bagasse Pith GJ/Annum £ CO,e/Annum
Furnace oil Saving by using Biogas in lime kiln 4570 L
M?3/Annum t CO,e/Annum
Lime Stone Conserved by Using First stage 55976 28898
lime sludge in Cement Plant MT/Annum t CO,e/Annum
Thermal Energy Conserved by CO, 2.28 22000
Sequestration in PCC Plant GJ/Annum t CO,e/Annum
Volume of biogas used in the heating 7300 6570
equipment M3/Annum t CO,e/Annum




RESULTS & DISCUSSIONS

Cost Economics by Substituting Renewable Bioresources

Quantity

Particulars
Conserved

Cost Savings

i ) . Rs. 16 Crores
Furnace oil Saving by using 4570

1. Biogas in lime kiln M3/Annum Per Annum
(Approx)
Lime Stone Conserved by Using Rs. 11 Crores
2 First stage lime sludge in Cement 2L Per Annum
) 8 & MT/Annum

Plant (Approx)
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.‘ CONCLUSION

»> TNPL’s Extensive usage of bagasse and recycled fibre reduces dependence
on wood-based raw materials.

» Our Conversion of bio-Wastes and effluents into biogas enables effective
fossil fuel substitution and greenhouse gas reduction.

» Innovative practices such as Two-stage causticizing, Lime sludge utilisation
in cement manufacturing and Biogenic carbon looping through PCC
production demonstrate a scalable pathway toward

v~ Circular Economy Integration

v Low Carbon Manufacturing

\ v Net-Zero Emissions offering valuable insights for paper industries /
D Y
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