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fiber, C01r Husk and Areca Nut Husk for
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Need for Alternate Raw Materials

India’s Fibre Shortage in the Paper Industry

mm

75%

recycled fibre

Fibre Deficient Sustainable Virgin

Fibre Substitutes
Strength Loss

* Strength loss in recycled paper
* Need sustainable virgin fibre substitutes
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Introduction

Key challenges Before Indian Pulp Industry Opportunities

Raw e Quality
material e Cost

e [mport

e Strict legislation

+» Low per capita consumption (compared with

global averages) suggests significant upside
potential as literacy and organized retail
grow.

Rising demand for eco-friendly, recyclable
paper and packaging is attracting
investment and policy support under
initiatives like Make in India.

In India, despite structural challenges,
there is robust demand growth, particularly
in packaging and eco-friendly segments,
offering significant expansion potential if
raw material and competitiveness issues are
addressed

The future of the Indian Pulp and Paper industry will be more
promising if raw materials are made available at competitive prices.
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Introduction

Future of the Indian
Paper Industry

il “@&m

6-7% Booming

Annual Growth Packaging &
E-commerce

Central Pulp and Paper Research Institute



Global Packaging Market Share by Material Why Paper & Board Are So Big Globally

Paper & Paperboard < High recyclability & sustainability

— paper can be recycled many times,

and demand is rising with plastic-
reduction policies.

¢ E-commerce logistics — corrugated
others cardboard boxes are the backbone of
parcel delivery worldwide.

Plastic lass % Food & FMCG packaging —
folding cartons and paperboard trays
are increasingly preferred in food,

Metal

personal care, and retail packaging.

Central Pulp and Paper Research Institute 6



Power Sector v/s Pulp and Paper Sector

Cellulosic
Raw
Material

Pulp, Paper
and Board

Bio Energy

Various end
products
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The Non Conventional Biomass

AgoFamresidie Indistridlweste  Othersources
Mstard Salk Sawnchust Groundinut Shell
ComCab CareTiash Fineappleped

CottonStalk Barrbooweste Water hyacinth
RiceHisk Cottonweste Potato peal
Rice Sraw Bioreactor plant Medicinal plant weste

SoybeanStalk
Castor Seed Shell

CashewNLk Shell
Arecanut husk
Cocoruk husk
CoffeeHusk
Milet Sk
Milet Cab
ComHusk
Banamatrunk
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Study Objectives

Raw Materials Pulping 8& Bleaching Behaviour

F=PAN
VANPAN

Areca nut husk Paper Strength Properties

Oil Palm EFB fibre Coir husk
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Availability & Resource Potential

 EFB:0.6-0.9
million T/year

Coir Husk i Areca Husk oo Resource Potental - India
Areca Nut Waste

Coconut Residue

Agro-Industrial

Wastes states of India,
- 8_9 J~
Million T/year Million T/year i have one or more
o :
Key Features Coir Fibre e : Untapped Of thCSG raw
B o e ~0.8 Key Features i 4 o P materials
2 Million T/year @ Fibrous & siliceous i .

& High yield

[ -
W Idely avallable The e-commerce

activities are more
1n these area

& Chemical pulping suitable
< Majority in Karnataka, AP

& High lignin
@ Good strength potential w
& & Abundantin coastalTN Ker

Coir Husk: S\  Coir Fibre:
8-9 Mt/yr e ~0.8 Mt/yr
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Chemical Composition Analysis
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Kraft Pulping
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Strength Properties Comparison
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CMP Pulping of Areca nut Husk

CMP Pulping of Areca Husk

@ High yield: 67-75%

@ Mild chemical .

pretreatment _-__!_

@ Suitable for
boards

@ Good refining ++
response @
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CMP Pulping of Areca nut Husk

Parameters Unit 1 2 3
O.D. weight of areca husk | gm 200 200 200
NaOH % 3 2 4
NﬂzSO;; % - 3 4
Bath ratio

Temperature 140

°C

Time (min) 90

Refining gap tou 25,15,6

Beating min

Freeness ml (csr) 400 410 390
Unscreened % 67.8 69.56 75.0
Pulp Yield




CMP Pulping of Areca nut Husk

Physical Strength Properties of CMP Pulp from

Areca Nut Husk

Physical CSF |GSM |Burst Tensile |Tear
strength strength |strength |index

(N/m) |[(mN)

. (k. Pa.)

properties
3% NaOH 400 (230 [0.25 5.05 2.00
2% NaOH, 410 240 |0.28 5.25 1.80
3%
Na2803
4% NaOH, |390 (230 |0.70 10.70 4.20
4%
N&zSOy,
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Techno-Economic Model — 10 TPD Plant

Capacity
BEE 3,000 T/year

- Raw material:
=

¥~ 12—15 T/day

77-?‘@ CMP technology based

3\1 Decentralized model
il &
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Finance
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Financial Viability - Cost & Returns

Cost & Returns

Capital cost Z11—14 Crore

Operating cost

¥24—25k per ton 35—40k per ton

Financial Indicators
EBITDA 25—30%

Payback 3.5—4 years
IRR 20—24%

Break-even around 60% capacity

Suitable for MSME sector
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Environmental Benefits

areca husks

IE|°‘ Lower carbon
footprint
Reduced open burning Natural
Agro-waste utilization

No-burning

Supports circular economy
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Agro-waste utilization
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Conclusions

Key Takeaways

Oil Palm EFB - Most
Promising Fibre

Areca Husk — Ideal
for Blending

Coir Fibre = Niche
Applications

Strong Techno-Economic
Potential

Central Pulp and Paper Research Institute

** The EFB, coconut and Areca nut fibre has
potential to convert into different grades
pulp, paper and moulded fibre products.

+* These raw materials can be a good substrate
to process through biorefinery route.

+* The non conventional approach of lignin
utilization may further help in better
feasibility of the process.

+* The wet washings of open structure raw
materials are good source of CBG.
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