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Need for Alternate Raw Materials

• India is fibre‑deficient
• 75% production based on recycled fibre

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

The future of the Indian Pulp and Paper industry will be morepromising if raw materials are made available at competitive prices.
4

Central Pulp and Paper Research Institute

Key challenges Before Indian Pulp Industry

Rawmaterial • Quality• Cost

Enviro-nment • Strict legislation

Comp-etition • Import

Opportunities
 Low per capita consumption (compared withglobal averages) suggests significant upsidepotential as literacy and organized retailgrow.
 Rising demand for eco-friendly, recyclablepaper and packaging is attractinginvestment and policy support underinitiatives like Make in India. In India, despite structural challenges,there is robust demand growth, particularlyin packaging and eco-friendly segments,offering significant expansion potential ifraw material and competitiveness issues areaddressed



Introduction

 Demand is growing in Packaging Paper and Board Rising demand from packaging & e‑commerce Low per‑capita consumption vs global average
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Why Paper & Board Are So Big Globally
High recyclability & sustainability

— paper can be recycled many times,
and demand is rising with plastic-
reduction policies.

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

 Food & FMCG packaging—
folding cartons and paperboard trays
are increasingly preferred in food,
personal care, and retail packaging.



Power Sector v/s Pulp and Paper Sector
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CellulosicRawMaterial

Bio Energy

CBG Ethanol

Pulp, Paperand Board

Various endproducts



The Non Conventional Biomass
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Study Objectives

• Evaluate EFB, Coir & Areca husk fibres
• Assess pulping & bleaching behaviour
• Compare strength properties
• Examine techno‑economic feasibility
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Availability & Resource Potential
• EFB: 0.6–0.9

million T/year
• Coir Husk: 8–9

million T/year
• Areca Husk:

0.6–1.3 million
T/year

• The 5 southern
states of India,
have one or more
of these raw
materials.

• The e-commerce
activities are more
in these area
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Chemical Composition Analysis
S.No. Parameter Unit EFBFibre Coirhusk assuch

Coir husk(wetcleaned)
Areca nuthusk Wheatstraw Eucalyptus

1 Cold watersolubility % 5.84 8.0 7.0 6.8 8.01 1.11
2 Hot watersolubility % 8.73 11.0 10.1 10.1 11.20 4.26
3 1/10 N NaOHsolubility % 30.0 22.0 20.0 29.9 36.5 16.0
4 Alcohol benzenesolubility % 8.32 2.90 3.5 4.0 3.50 3.90
5 Ash content % 5.86 4.32 3.50 8.49 4.84 0.32
6 Acid insolublelignin content % 22.7 31.8 32.0 30.50 15.0 31.0

7 Holo cellulose % 75.1 71.2 72.5 63.80 68.2 71.1
8 Pentosan Content % 23.2 12.8 13.0 22.2 18.0



Kraft Pulping
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Sr. No Parameters Unit EFB fibre Coir husk Areca nut husk
1. Active alkali charge , % (asNa2O) % 14 22 16
2 Bath ratio - 1:5 1:6 1:6
3 Sulphidty % 20 20 20
4 Unscreened pulp yield % 45.6 44.2 48.3
5 Rejects content % 0.2 0.2 0.3
6. Screened pulp yield % 45.4 44.0 48.0
7. Pulp kappa number - 17.5 20 21.0
8. Unbleached pulpbrightness % (ISO) 26.8 24.0 23.0
9. Pulp viscosity cm3/g 675 450 480Black liquor characteristics
11. pH % 11.3 12 12.5
12. Total solids %w/w 14.3 13.8 14.2
13. RAA as Na2O g/l 3.5 4.1 4.2



Strength Properties Comparison
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Properties Unbleache
d EFB fibre
pulp

Coir
husk

Areca nut
husk

Freeness, ml CSF 390 340 390
Burst index
(k Pa m2/g)

2.82 2.28 2.17

Tear index
(mN.m2/g)

8.28 6.86 7.82

Tensile index (N
m/g)

46.2 35.33 33.32



CMP Pulping of Areca nut Husk
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CMP Pulping of Areca nut Husk
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Parameters Unit 1 2 3
O.D. weight of areca husk gm 200 200 200

NaOH % 3 2 4
Na2SO3 % - 3 4
Bath ratio
Temperature
0C

140

Time (min) 90
Refining gap tou 25,15,6
Beating min
Freeness ml (CSF) 400 410 390
Unscreened
Pulp Yield

% 67.8 69.56 75.0



CMP Pulping of Areca nut Husk
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Physical
strength
properties

CSF GSM Burst
strength
(k. Pa.)

Tensile
strength
(N / m)

Tear
index
(mN)

3% NaOH 400 230 0.25 5.05 2.00
2% NaOH,
3%
Na2SO3

410 240 0.28 5.25 1.80

4% NaOH,
4%
Na2SO3

390 230 0.70 10.70 4.20

Physical Strength Properties of CMP Pulp from
Areca Nut Husk



Techno‑Economic Model – 10 TPD Plant
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Finance
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Environmental Benefits

• Agro‑waste utilization
• Reduced open burning
• Lower carbon footprint
• Supports circular economy
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Conclusions
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 The EFB, coconut and Areca nut fibre haspotential to convert into different gradespulp, paper and moulded fibre products. These raw materials can be a good substrateto process through biorefinery route. The non conventional approach of ligninutilization may further help in betterfeasibility of the process. The wet washings of open structure rawmaterials are good source of CBG.
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