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EEIRINGplays anfimportant rolENRrstock
SiEpeelion aswelliasiioughpul- the complete
PEIIETNIIEKING Process.

NEXT re Ve material selection, it has the greatest
JrJIJIJ" fce o final product quality.

_-= ew finer bar width and narrower grooves,
resultlng I Increased cutting edge length (CEL).

* Jiae finer bar design secures a reduction in speodi
edge load (SEL) and total power.

* Obtain optimum strength properties with low
Intensity refining for Hardwood & Recycled flber
White Grade sscon... e Refing Peols




BIIOSE MR ETNINGS
MSINGS Product prepertieswitimn
SPPEGiCALBRS: —
; Jmpr;.é= iinnability: on Paper Machine.
ge Of PUlp properties

,\ Bre striength properties: Tensile
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= strength, Internal bond.
* Surface properties: Smoothness, porositys

* Other important properties: Formation,
Bulk.
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Eilgre treatment is predominantlyfe

Fibre under Compression

and Shear

Fibre under \\\\\
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aiPREfRINg Effects:
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ernal Eibrillation.

; Eibre Cutting (Fibre Length
reduction).

s Creation of fines.
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Lumen

Thin lamina
between
T and S, layers

S2 fibril angle
not over 30 °

Thin lamina
between
S, and S, layers
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Tertiary wall (T)
(a few laminae)

Inner layer (S ) of
secondary wall

(no laminae except
after pulping)

Outer layer (S ) or
secondary wall
(many laminae
50° - 9(r to axis)

Primary wall (P)
(a few laminae)

Middle lamella
Pit
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External Fibrillation
Fibril Angle:
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Forces applied on

the fibre by the bars;

of Stator & Rotor in*

Refiner cause fibfils

to move relative'to

each other, breaklng

bonds and thus

causing fibre
delamination. -

Fibre delamlnathn

contributes to othe\[_‘_

changes in the fibre™ . = —.,,-*""/

such as swelling and

iIncreased flexibility. ——————co s 1173 People
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Influence of peaiing on coarse & findiores:
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lore Dirmnenslons:
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a Coastal Hemlock Spruce/ Western
L Douglas Fir Pine Red Cedar

"Weight weighted lengths measured by Kajaani FS200"
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ypical Fibre Dirnensions:
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o Scandinavian Lodgepole White Birch Eucalyptus

o Pine Pine Spruce (Typical)

"Weight weighted lengths measured by Kajaani FS200"
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Jtllizatlon of Flne Bar Plates:
(Low Intensity Refining Plaies)



of flore for tne paper and poard
incusiry.

[flore nas alrescly oeern
ricl dried once or more.
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Low Iniern

~
>

Ity

[

|zife:



Low Iniensity Refining:

At ine gresent scenarlo in paper Indusiries, usa
of Recycled (wnite vase) & rlardwoodiore are

increased, so paper indusiries are compelled o
go for “low Intensity renmru
rlarcdwood & Recycled floer (Wriie pase) nave

snorter and tninner fJ'Jers iz softwood oulps,
and resistarice against refining load is rmucr)
lower,
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Low Intensity Refining ;

> Trie tecnnological resulis erJrJ cOst of
refinin Jog clepend on tne refining
intensity, In otner wards *Soecliic
Edge Load” (SEL)

> Wrille refining under low Intensity,
tnere are two possiollities:
(21) Reduce refining power.
() Increase cutilng edge lengin (CEL).
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Low Intensity Refining:



SIRECIEICRED GIENEOAD,
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Low Intensity Refining:



Low Intensity Refining:
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Exarmnole: Parason Trl Disc Refiner
Mocel-TDR-24" Connected Powes300 kKWW -
No Lozicl Powers 1O0KW: RPM =720

@UI B Patteri S EE S, =, 1
2A N (WeE (K/See) s HWs/im)
4579 5965 92,0, 2.7

4570 A 0BG (5A0%0) k8
A578GEH N 2iExa el | 0 T500) 10
4578\ 25%el 24610(24875) 0he
4578\ 2xe | 22850(E00%%) 0165
4578 1.5%3]  [308.1(489%) 0,56




(Ref, IPPTA Journal, Volurne 20, Nurmperl, JarrMar. 2008

CEL - 82.4 km/sec)
(5x5)

CEL — 227.2 km/sec]

)

(2.8x3.3)




FINE BAR (227.2 km/sec

CONVENTIONAL (82.4km/sec)

30
(Ref, IPPTA Journal, Volurne 20, Nurnoe-1, Jar-Mar., 2008)



Low Intensity Reflner Plataes:

Advantage Lirnit
EL 4 oFillings

Bear wiclir) l > C
s Refiner efficiencyp Meteral

> CEL 1 > Plugding
CGrooye W]d'thl > refiner e'f'f]c]enc;yf > Trirougrl-
put
> Lifetime
Bar haight l > No-lozid povverl sTrirougn-

out



T/PE OF FIBER S.B.L
> SOFTWOOD - 1.5—=6.0 Ws/rr

> FIARDWOOD 0.2— 0.8 Ws/rn
> RECYCLED FIBER (Wnite) - 0.4—2.0 Ws/rr)
> RECYCLED FIBER (¥raft) —2.0—4.0 Ws/rr)
> POST REFINING OF
MECHANICAL PUL - 0.7—1.5 Ws/rm
> REJECT REFINING I
CrieMICAL PULP MILL —0.5—-2.0 Ws/mn



PULP GRADE

> SOFTWOOD
> HARDWOOD
> REC(CLED FIE
> POST REF

MIECHANIC
> REJECT RE
EMICAL

CAL
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FINING TN
PULP MILL

CIFIC ENERGY
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neflts of Low Intensity Refining :

> Improved Tenslle sirengin and Porosity i

2L glven Bulk & drainage.
Ircreasa BuUllk witn sarne srmootnness &
crainage.

sistance of Flarwood vessel
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Feduce energy requlrernernis to acnieve

targeied speciilcations.

GCreaier Snlvereducilon at a givern drainage
Ir rmecnanical pulp.
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Low Intensity Heflning Beneflis:

> 18—30% nigner tear, 10% nigner
Tenslle and twice ine long flper
rItent,

S—21% enerqgy Srl\/JrJJS
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: Study:

TA Journal, Volurne 20, Nurnpesd, JarrMear, 2008

rour Industries Lid,, vYarmuna Nagar (Flaryara
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Case Siucly: Ballarpur Industries Licl,, Yarnunz Nagei
Comperative Refining Performarnce:
Pararmeiers Norrnzl After New Refiner
PM-1 PIM-2 Draw:3.0 Drewy:
MIT/nr 3.5-4.0 MT/hr
PIVI-1&2 PIVI-1 PIvI-2
Refiner DDRZ2  DDHE TDR NeEW TDR DD NeEW TDR
Initial °SF 13 13 13 13 13 13
Final °SF 25 25 25 25 25 25
"SR rise 10 10 10 10 10 10
Avy. load, kKW 175 184 124 320 124 309
Total load] KW 4873 320 4373
Avy. draw, MT/nr 3.5 3.0 3.5
Power Consurnpiior, 138 107 124
KW N/MIT
PowEr Saving, 14—31 KWhIMIT of Paper

N NMIT

Net Saving Aoprox. =Hs, 19.0lacdannurmn 4
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Parasorn New Flne Bar Part

TDR Belr CEL SEL
Viodel Pattern No,  Details (¥rn/sec) (Wsim)
(W 4 G)
17" PA—-4003V 2.543 03.7 0.74
PA—4005W 23 97.9 0.953
21" PA-252FV 2.543 153.3 0.7%
PA—252FW 243 183.3 0.671
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SUIINELry:

Floer refining olays a viial role in
ozper rmewdny process, Betiel
uniclerstanding and apolying in a
oro'ogr Wely & correct griowledge,

petier rllrJrJrlOJHF/ of paper rmacrine
and nign quality oaper at reasornaole
cost carn pe acrnijevead
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Conclusion;

Fefiner operation wiin rlardwood &
SecondaryrFiore (wnite grade)  snould
oe at low specific edge loads pelow 1.0
VWs/rr (low Intensity refining).

Plaites sniould nave nign cuttng ecdg
lengin, trie final result Is oyt
sirengin and opilcal properiles, nigrer
refiner efficiency and low soecliic
refining energles.,
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