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Hardwoods in papermaking

AHardwood pulps are widely used in printing papers because they
give good printing base
AThey form smooth, bulky sheet with good porosity and formation

- Pine Eucalyptus
Pinus silvestris

27 pum 16 um 16 um@S vy

Fiber length 3.5 mm Fiber length 0.77 mm
Coarseness 0. 16é0. 23 mg Caarseness 0.08 mg/m
Fibers 2.5 million per gram Fibers 13 million per gram
Different refining treatment Hardwood fibers have a lower
needed for different pulps flocculation ability and they are weaker

than softwood fibers
Hardwood requires finer fillings
Har dwood candét be | o

Fillings pattern
Intensity and energy
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Hardwoods in papermaking
Fibers comparison

MTH EUCALYPTUS ACACIA BIRCH
Fiber length, mm 0,90...0,96 0,72...0,77 0,67...0,71 0,81...0,93
_— —_— —_— ——
Coarseness, pgim 120...144 75...80 62...78 96...120
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Cell walliwidth, % 45 % 50 % 38 % 40 % 5 / / / \
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AEucaIyptus and Acacia fibers have narrow fiber length distribution
AThese fibers provide good paper web consolidation and formation
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Hardwoods in papermaking
Hardwoods comparison from papermaking point of view

Birch Eucalyptus | Acacia MT

Awhen compared to Acacia
- Birch gives the best strength

- Eucalyptus gives slightly better strength than Acacia, other characteristics more
or less on the same level

- Mixed Tropical Hardwood gives bulky, stiff sheet
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Hardwoods in papermaking
Vessel elements

AAll hardwoods have special cells, vessel
elements, for transportation of water. They
link to each other forming long vertical
vessels in the stem.

Aln papermaking and printing vessel elements
cause problems when they get loose.

DU St I n g . | n tis S ue ) p ro HrwodbockWithtumgs
pi ckingo i n printi ng fomedbytevessels

Avessel elements may not take ink as the o 2
fibers around, making the print look non-

uni form, O0star ground@s

Vessel picking area at a
printed paper surface
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Hardwoods in papermaking
Vessel elements

Avessel element dimensions and 160 o
frequency vary according to o LA vessa
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bahave rather like fibers (e.g. 0
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Eucalyptus
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Hardwoods in papermaking
Minimizing vessel picking problem

ARefining contributes to vessel fragmentation and collapsing
- Homogenization of printing paper surface
- Better bonding of vessel fragments
- Excessive refining impairs drainage, paper opacity, porosity, dimensional
stability and bulk
Asurface sizing
- Surface starch bounds fibers and vessel elements
- Excessive use reduces opacity and renders the paper too rigid
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Refining process
Effect of LC-refining

AThe refining affects the fibre properties. => The paperproperties are a
product of the fibre properties
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Refining process
Pattern selection

AFiber morphology is the key parameter for pattern design

Fiber length 3.5 mm
1.0 million fibers/gram pulp

Fiber length 3.0 mm
1.5 million fibers/gram pulp

Fiber length 1.1 mm
8 million fibers/gram pulp

Fiber length 1.0 mm
13 million fibers/gram pulp
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MicroBar
Standard fillings vs MicroBar

Astandard filling designs AMicroBar

- Hardwood refining requires a - Uniform supply of pulp to
dense filling pattern. refining area.
- Narrow grooves limit hydraulic AAFeeding grooves enable high

hydraulic capacity

A Optimized bar edges for fiber raw
material => possiblity to produce
very dense patterns.

capacity.
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MicroBar
Standard fillings vs MicroBar

Softwood filling
- Large groove area
A Good hydraulic capacity
A Fast fiber flow

Hardwood filling
- Dense design with narrow grooves

A Low hydraulic capacity
A Slow fiber flow

MicroBar: Combination of high
cutting edge length and capacity
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MicroBar
Preferred application areas for best results

AHardwood refining (Eucalyptus)
- Energy savings

- Optimal loadability and high
hydraulic capacity

AMixed pulp refining
- Easy runnability

- Good loadability and less
plugging when compared with
standard fillings when SW/HW
ratio varition is high
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MicroBar
Benefits: Energy savings, eucalyptus refining
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MicroBar
Benefits: Energy savings, eucalyptus refining
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MicroBar
Benefits: Energy savings, eucalyptus refining
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MicroBar
Mixed refining: Eucalyptus and softwood
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MicroBar
Benefits: Energy savings, eucalyptus and mixed pulp refining

Summary

- Lower energy consumption with eucalyptus
A Compared to dense standard fillings MicroBar needs 0-40% less
energy to same SR or tensile levels.
- Higher loadability with eucalyptus
A MicroBar can be used at higher loads (due to a higher Cutting Edge
Length of the denser design)
A Leads to reduced wear due to less segment contact
A Need of fewer refiners
- Good hydraulic capacity
A In larger refiners MicroBar has higher hydraulic capacity than dense
standard patterns
A Enables MicroBar use in mixed pulp refining
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Extending fillings lifetime
Harder material

New filling
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AFiIIings wear and leading edge rounding causes
- Poor gaulity
- Increased energy consumption
- Reduced hydraulic capacity (short lifetime)

Tear vs Tensile
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Extending fillings lifetime
NV-alloy family

A

Wear
resistance

,&improved wear resistance
o decrease in ductility
-> |[ncreased lifetime of fillings
Il experience: in recycled
fiber refining lifetime doubled

from 700-900 hours to 1900
hours

New alloy family

Conventional alloys

D;4= Dy
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New generation refiner

Refining mechanism
Asuccessful refining requires adequate loadability of the fibers (fiber
mat). Prerequisite for strong fiber mat is that

1. Sufficient number of fibers are accumulated and trapped on bar
edges

7. Trapped fibers are moved between bars where the forces of
passing bars press and stretch them

3. Release of fibers

ZX%
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New generation refiner
OptiFiner Pro

Aln traditional refiner most of the fibers circle in rotor and stator grooves and
are moved along with the main flow, which direction is parallel with grooves,
out of refiner never passing through the fillings gap

Stator

™
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New generation refiner
OptiFiner Pro

Aln OptiFiner Pro refiner pulp is fed to refining zone through holes in rotor and
Is taken out through holes in stator. Flow passes through refining zone and
therefore fibers have higher propability to be trapped between rotor and
stator bars

Stator
Stator

™
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New generation refiner
OptiFiner Pro
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New generation refiner
OptiFiner Pro

AOptiFiner Pro 1
AMotor power up to 630 kW
ASpeed 1500 rpm
ANo load power 50 kW
Aproduction 35...120 TPD

Techonology Center installation
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New generation refiner
OptiFiner Pro, Eucalyptus refining

AOptiFiner Pro develops refining Awith OptiFiner Pro strength

degree with less energy than a development is as good, if not
tradiotional refiner better than with traditional
refiners
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