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e Dutch Paper and Board industry: 30 PJ
e Furopean Paper and Board industry: 940 PJ

e |[n 2003 energy costs were 15 % of the production
costs - this percentage has increased rapidly with
INCreasing energy prices
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e Control of fibre selection

e Control of refining

e Homogeneous treatment

e (Other energy consuming and

reducing fibre treatments
Reduction of energy in:

eRefining
e\Wire and press section

*Drying section
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e Control of refining
e Homogeneous treatment
e (Other energy consuming and

reducing fibre treatments
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Effect on paper properties
e Fibre dimensions

e Energy needed for fibre
development

VTR T INTI Ccating degree (“SR)

— Fines content

— Internal fibrillation  ————— K RGEENTMR G

(flexibility, relative bonded
area)
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Appropriate fibre selection and furnish composition

can lead to significant energy savings!
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Commercial application
required for washed out
fines/ash fraction
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e Control of fibre selection

e Homogeneous treatment
e (Other energy consuming and

reducing fibre treatments
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Product Required Effect

specification ~ refining on pulp
action

Internal
Strength fibrillation LN —

. Fines o .
Porosity [ s | SR T
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Effect on energy
consumption

Increased drying

energy

Decreased
dewatering and
press efficiency




Figex Fatio between fines generation and internal fibrillation by
refining [J.C. Dekker]

A°SR = Iincrease in beating degree by refining
A WIV,,6heq = iNCrease of wrv of washed pulp (g420/8pup)
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_ Benchmark Dutch papermills
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* | 4 depends on:
— Fibre type
— Refiner plates and configuration

e [ 1o IS NOt directly related to
— Specific refining energy (SRE)
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e Control of fibre selection
e Control of refining

e (Other energy consuming and

reducing fibre treatments

WAGENINGE N[
For quality of life




lab PFl beating
. curve

T 50% higher
l strength

\

20 - mixing unbeaten
10 + max. beaten

0 ‘ ‘ ‘ ‘ ‘ Enpbkch ECF
10 15 20 25 30 35 40 45
°SR

strength (Nm/qg)
a1l
o

WAGENINGE N[

iy



iy

Frequency [%]

18%
16% | — Unrefined VA
14% | — 3 refiners / \
— PFI-3000 \

12% -
10%

8% -

6% /\/_\\/,

2 /—/_/_/‘//_/ _)L_\

0 25 50 75 100

WAGENINGE N[

Relative Bonded Area [%]




* [t is more energy efficient to give each fibre the same
treatment than having an inhomogeneous treatment
or mixing treated fibres with untreated fibres

Development of homogeneous industrial
fibre processing technologies
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e Control of fibre selection
e Control of refining
e Homogeneous treatment
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e Pulp residence time In stock preparation

e Chemical or enzymatic treatments
— Reduction of refining energy
— Reduction of pressing and/or drying energy by

» Reduction of beating degree
» Reduction of water retention value
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Higher energy prices require focus on energy reduction

Control of fibre selection and processing can lead to significant
energy reduction in papermaking

Required energy for water removal should play an important
role in fibre selection and control of fibre processing

Refining energy should not be a steering parameter, but a
parameter to be controlled

Refining efficiency can be increased when effects on wire,
press and drying sections are viewed in optimisation

Homogeneous treatments are more energy efficient

Chemical or enzymatic fibre treatment has high potential to
reduce energy consumption in papermaking
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Move towards ‘control of overall energy’-strategy

Focus R&D on fibres and fibre treatment should shift towards
the effect on ‘required energy for water removal

Development of innovative fibres with new functional properties
(improved refinability, dryability, recyclability)

More homogeneous refining technologies

Development of alternative fibre treatment technologies to
reduce dewatering energy

New applications for pulp part that increases dewatering
energy (fines) — Energy production !?

Development of proper and reliable (on-line) analysis equipment
for fibre drying resistance (WRV).
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