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Bank Note Paper Mill: An Introduction
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Substrate for Manufacturing CWBN Paper
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Substrate for Manufacturing CWBN Paper
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Abundant
availability
of cotton
comber

Low cost of
raw material

Better

T India is one of the
productivity

largest producers of
world’s cotton which
helped us to improve
our cost
effectiveness:

Less
consumption
of chemicals
for
treatment

High quality
of raw
material

Cotton fibre has been used for
banknote paper due to its high alpha
cellulose content, absence of lignin,

fibre
resistance to ageing and repeated

excellent strength, and
folding. Compared to wood based
fibres, cotton fibres offer higher
tensile strength, tear strength, and
dimensional stability, which are
essential properties for banknote
paper
handling.

subjected to continuous



Cotton Comber as a Renewable Bioresource
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General Information : Cotton Linters

¢ Cotton linters are short fibres (fuzz) located
around seeds. These fibres are separated
from seeds using special machines called
delinitng machine.

% Cotton linters are collected using delinting
machine from first pass called first cut —
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Overview of Pulping Plant Operations
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Fibre Recovery Practices

" Dry Fibre ™ Wet Fibre 0 Reuse of
Recovery Recovery Fibre
System in from Pulp Viorphology
Cotton Effluent Samples.

Comber using Static
Pulping. Filter.
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Dry Fibre Recovery System

EXHAUST AIR = 6,700 CMH @ +600Pa (#300)

= -

— - EXHAUST AIR = 3,000 CMH @ +300Pa (#250)
- EXHAUST AIR = 6,700 CMH @ +600Pa (#300)
- EXHAUST AR = 3,000 CMH @ +300Pa (2250)

AIR FILTERATION UNIT (AFU)

FILTER UNIT POWER = 30.9ZKW

Ne:

7.5KW
0.55KW

A A A A
037K 15KW
BRIQUETTE
MACHINE
.|
A 7 T o
7 i ¥ i
FIRST FLOOR :— o e % o x £
L n 2 Lt w2
L z " L z "=
W Ly w Ll
] (]
& zx @ z &
(=] O (] [ Y]
o w owm
Ll Ll
[i°4 o

S
GROUND FLOOR :—

Waste Collection Unit / AFU (Before)




Dry Fibre Recovery System
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Dry Fibre Recovery System
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Dry Fibre Recovery System

Before After

Parameter

Installation Installation

Fibre sent
Significantly
to High
Reduced.
briquetting
Usable
Fibre NIL 30-40%

Recovery

Cotton

NIL 150-200 kg/Day

Recovery

Dry Fibre Recovery System —
Performance Summary
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Significant reduction in raw
material losses

Improved fibre yield and
material efficiency

Reduction in waste
generation sent for
briquetting

Improved overall
productivity of the pulping
plant



Wet Fibre Recovery from Pulp Effluent using Static Filter.
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Wet Fibre Recovery from Pulp Effluent using Static Filter.

Wet Fibre Recovery via Static Filter.

500 Micron

Fibre recovered 250-300 kg/ Day
Impact on ETP Reduced BOD / TSS load.
Energy Requirement Nil (Gravity Based)

Maintenance Low

Operation The solid / liquid mix to be treated overspills from the
supply tank of the supporting frame and is accelerated vertically to set
particles in the direction of the flow before they reach the grid. On the
grid, the solids slide down the bars while the liquids, through the
adherence phenomenon occurring between a flat surface and a liquid
(Coanda effect) follow the profile of the bars and move to the back of
the grid, resulting in a clear solid/liquid separation.




Reuse of Fibre Morphology Samples
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Reuse of Fibre Morphology Samples

Samples analysed Up to 240 / Day

Water used for 1 Sample 100-120 Litres

L A s
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i

Fresh water recovered 20-25 m3 / Day

Effluent Load Reduced.

Benefits from Reusing Morphology Samples.




Heat Recovery and Thermal Energy Optimization
(Heat Recovery from Hot Effluent)

Hot effluent generated during pulping contains
recoverable thermal energy. BNPM has installed
heat exchangers to transfer heat from hot
effluent streams to boiler feed water.

Benefits achieved include:

Reduction in
furnace oil
consumption

Preheating
of boiler
feed water

Reduced

thermal
energy
losses

Improved
boiler
efficiency

This waste heat recovery initiative contributes
directly to energy efficiency and reduced fossil
fuel usage.

Hot Water tank in
paper machine

(r—

Temp: 60- 65°C

Hot Water to process
requirement

Pulp mill effluent IN

Temp: 70 to 75°C
RO Water out

Temp: 60 - 65°C

77 7 N
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Pulp mill effluent
Out to ETP
Temp: 45°C

RO Water inlet

Temp: Ambient
el Effluent

> Water
—————p Compressor Oil

Fig. 1. Schematic diagram of thermal energy recovery from pulp mill effluent and air compressor system
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Effluent Treatment and Water Reuse

» Effluent generated in the pulping plant is treated in the
Effluent Treatment Plant (ETP). Treated water is reused for:

Gardening and
utility
purposes

Process

applications

> Water reuse reduces fresh water intake and contributes
tcl) lower specific water and energy consumption across the
plant.

» Sealing Water Recovery (From Pumps, Agitators, Refiners)
» National Awards (Cll 2021 & Cll 2025).

» Recognized as “Noteworthy” and “Winner” under the
financial category — Medium A for the “Excellence in
Rainwater Harvesting” and Water Management — Within
the plant premises award category of the ASSOCHAM
National Water Awards 2025.
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Sealing water

¥

Reuse as Fresh water in
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Reject Management

»Dry rejects generated during pulping
operations and sludge generated during
effluent treatment are converted into
briquettes and sludge respectively. These
briquettes and sludge are sold externally,
transforming waste into a value-added by-
product.

This approach:

y
Reduces landfill
disposal

y
-

Generates
additional revenue

Enhances material
circularity

By-product utilization aligns with sustainable
manufacturing and waste-to-value principles.

Briquettes

Sludge Cake




Conclusion

» Sustainable pulping requires efficient utilization of renewable bioresources, recovery of
fibres and energy, and responsible waste management. BNPM’s cotton comber-based
pulping operations demonstrate that systematic fibre recovery from dry and wet sections,
heat recovery from hot effluent, reuse of treated effluent water, and value-added utilization

of rejects can significantly improve energy efficiency, productivity, and circularity.

» The initiatives presented in this paper offer a replicable framework for pulp mills aiming

to align with renewable bioresource utilization and sustainability objectives.
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