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Effect of Refining Load on the Drainage Characteristics
of Pulp

Yong Sik Kim' and Jong Myoung Won*

ABSTRACT

The change of fiber length, freeness, initial forming drainage velocity, specific filtration resis-
tance, final drainage time and wet web dryness were measured to investigate the effect of the
refining load on the drainage characteristics of pulp. The arithmetic average fiber length after
refining with higher refining load was shorter than that obtained with lower refining load.
Higher refining load decreased initial forming drainage velocity, final drainage time and wet
web dryness. The refining load also affected the relationship between freeness and specific fil-
tration resistance, initial forming drainage velocity, final drainage time. It was found that the
specific filtration resistance is better than freeness to predict the drainage characteristics of

pulp and the wet web dryness.
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Fig. 1. SEL X L value as a function of revolu-
tions of PFI Mill for various pulps.
(m HwBKP, A SwBKP, e SwUKP,
—3.33 N/mm, --+-6.00 N/mm)
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Table 1. Average load and SELXL value applied

Load Average SEL XL

Pulp (N/min) (W - sec)
o |28 | o
SWEKP | g oo 0,75
SWUKP | 0 0 b

}. 13 & 10%2 2AAHA

Ne Ne
SEL, Bs = TxXN - I XZix7s¥n (1)
7194,
SEL,Bs : specific edge load, refiner bar
2Ag A8l ¥3t, Ws/m
Ne:refiner& 271 9J& net power,
effective refining power, kW
L : cutting length(km/rev)=1{ XZrx
Zs
1 1709 rotor®} stator bare H&ZZ
o], A, km
Zr ' rotor bar o|¥&<
Zs: stator bar o|®<
N : running speed(s1)=rpm/60
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Table 2. Position of electrode sensors
Drained
Volume, %

sensor-1| 1.73 Setting Point of Drainage

sensor-2| 15.48 [Initial Forming Drainage Velocity
sensor-3 | 29.86
sensor-4 | 43.82
sensor-5| 57.11
sensor-6| 71.74
sensor-7| 87.56

Remarks

Final Drainage Time
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Fig. 2. Arithmetic average fiber length as a
function of PFI Mill revolutions.
(m HwBKP, A SwBKP, @ SwUKP,
—3.33 N/mm, ----6.00 N/mm)

Weighted Average, =

BZ - Fol7le 32(4) 2000

0 2000 4000 8000 8000
Revolutions

Fig. 3. Weighted average fiber length as a
function of PFI Mill revolutions.
(» HwBKP, A SwBKP, ® SwUKP,
—3.33 N/mm, *---6.00 N/mm)
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Fig. 4. Effect of arithmetic average fiber
length on the freeness and specific fil-
tration resistance(HwBKP, beating
load 6.0 N/mm, & Freeness, m SFR).
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Fig. 5. Effect of arithmetic average fiber
length on the freeness and specific fil-
tration resistance(SWBKP,— 3.33N/mm,

..+.6.00 N/mm, ¢ Freeness, m SFR).
x=arithmetic average fiber length(mm)],
yl=freeness{ml, CSF), y2=SFR{m/kg)
For Beating load 3.33 N/mm
y1=1.2726 X 1535(R2=0_6224), y2=2E+
18x-554(R’=0. 3699)
For Beating load 6.00N/mm
y1=4.3227 x12%5(R%=(.9968), y2=4E+
15 x4-5714(R%=0. 9276)
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Fig. 6. Effect of arithmetic average fiber length
on the freeness and specific filtration
resistance(SWUKP, —3.33 N/mm, ----

* 6.00N/mm, ¢ Freeness, ® SFR).
x=arithmetic average fiber length!mm]),
yl=freeness{ml, CSF], y’=SFRIlm/kg)
For Beating load 3.33 N/mm

y1=20.841%7.4601(R%0.7804),
y2=3E+21 x#1-83%(R%=() §192)
For Beating load 6.00 N/mm
y1=30.53x5™7(R%=0.9012), y2=1E+
14 X2 414(R2%=(), 8367)
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Fig. 7. Correlation between specific filtration
resistance and freeness.
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Fig. 8. Correlation between specific filtration
resistance and freeness at different
refining load and pulps.

(Y=ax®, x=Freeness({ml, CSF), Y=SFR(m
/kg))
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. Refining load, N/mm

Pulps | Coefficient 333 6.00
a 2E + 17 2.00E+16
HwBKP b -3.0899 -2.7095
R? 0.9856 0,9697
-~ a 8.00E+20 4.00E+17
SwBKP b -4.3366 -3.1166
R? 0.9133 0.9208
v a 4.00E+31 1.00E+20
SwUKP b -8.0278 -4.0722
R? 0.9847 0.9423
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Fig. 9. Initial forming drainage velocity as a
{
function of freeness.
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Fig. 10. Initial forming drainage velocity as a
function of freeness for various
pulps. .
(m HWBKP, A SwBKP, ® SwUKP, —3.33
N/mm, *++6.00 N/mm)
Y=ax+b, x=Freeness({ml, CSFJ,
Y=IFDV(10® m?/sec)

L Refining load, N/mm

Pulps | Coefficient 333 6.00
a -0.3874 0.6133

HwBKP b 469.18 341.94
R? 0.9930 0.9796

a 0.4932 0.4773

SwBKP b 428.11 445.43
R? 0.9910 0.9989

' a 0.9179 0.5657
SwUKP b 42.101 337.36
R? 0.9540 0.9924
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Fig. 14. Final drainage time as a function of
specific filtration resistance.
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Fig. 15. Dryness after vacuum as a function
of freeness. WRV=water rention
value, FD=final drainage time(# 7).
(mHwBKP, A SwBKP, ® SwUKP,
—3.33 N/mm, ----6.00 N/mm)
Y=ax+b, x=Freeness(ml, CSF],

o~ Y=Dryness(%]

o Refining load, N/mm
Pulps | Coefficient 333 )
a -0.0053 -0.0055
HwBKP b 21.473 21.006
R? 0.325 0.9848
a -0.0087 -0.0059
SwBKP b 24.509 22.483
R? 0.6366 0.6331
a -0.0163 -0.007
SwUKP b 27.738 20.890
R? 0.9835 0.7156
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Fig. 16. Dryness after vacuum as a function
of specific filtration resistance.
WRV=water rention value, FD=final
drainage time(#7).

(m HwBKP, A SwBKP, ® SwUKP,
—3.33 N/mm, -~ 6.00 N/mm)
Y=alin(x) + b, x=Freeness(ml, CSF),
Y=Dryness(%])

. Refining load, N/mm
Pulps | Coefficient 3.33 6.00
a -0.5319 -0.6993
HwBKP b 78.31 3.775
R? 0.1824 0.9550
a 0.8777 1.1197
SwBKP b 1.4097 -3.9502
R? 0.5437 0.9344
a 1.2555 1.3713
SwUKP b -9.0753 -11.143
R? 0.9721 0.9150
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