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ABSTRACT

WCT (Wet compaction test) is a new fiber evaluation method developed recently by Seo
and its test results can be used as a predictor for pulp quality and its paper property.
Bleached chemical pulps (SwBKP, HwBKP), recycled pulp (OCC), and mechanical pulp
(BCTMP) were used for the furnishes to be tested by WCT. We compared the WCT
results to conventional fiber evaluation tests such as WRV (Water Retention Value), free-
ness, and fiber length in this study, and found that WCT always gave better regression
coefficients in relation to pulp quality (drainage), and paper properties (density, tensile,
tear, and burst strength). WCT may be used on-line in papermachine.

Keywords: wet compaction test, water retention value, freeness, fiber length, pulp

quality, paper property
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Table 1. Characteristics of pulps used in the experiment

Pulp Note
Sw-BKP Softwood Bleached Kraft Pulp(ZJutthAF, Hemlock, Douglas Fir, Cedar &%)
Hw-BKP Hardwood Bleached Kraft Pulp(#jurthAk, Aspen, Poplar &3
KOCC Korea Old Corrugated Container(=A4}, liner base paper)
BCTMP Bleached Chemi~Thermo mechanical Pulp(Z4 SAIR] ¢, Ad+-F

Table 2. Mixing proportion of pulp used in the experiment

Pulp

Mixed Furnish

Sw-BKP, Hw-BKP

Sw-BKP (30%) + Hw-BKP (70%)
Sw-BKP (50%) + Hw-BKP (50%)
Sw-BKP (70%) + Hw-BKP (30%)

Sw-BKP, KOCC

Sw-BKP (10%) + KOCC (90%)
Sw-BKP (20%) + KOCC (80%)

Sw-BKP, Hw-BKP,
BCTMP

Sw-BKP (45%) + Hw-BKP (45%) +BCTMP(10%)
Sw-BKP (40%) + Hw-BKP (40%) +BCTMP(20%)
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Table 3. Properties of individual fiber furnishes
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CSF WRYV  Fiber length Fine elements WCT (mm)
ml g/g (um) (%) Sbar 10bar 15bar
690 1.33 1735 15.54 6.33 535 5.06
W 635 1.77 1653 17.26 8.66 7.54 6.78
562 1.90 1051 17.67 10.10 8.86 8.11
497 2.14 1393 18.90 12.72 10.31 9.88
623 1.32 619 20.27 6.63 5.59 486
W 510 1.67 551 23.28 7.78 6.30 5.64
384 1.99 508 26.79 8.63 7.07 6.48
245 2.3 472 29.27 13.08 10.89 10.40
410 1.52 891 52.69 8.17 6.84 6.38
oce 363 1.69 849 53.95 8.78 6.99 6.54
265 1.74 806 55.79 9.85 7.68 741
BCTMP 558 1.78 707 43.84 8.32 6.88 6.44
2 ol YA, E oudt 29 ARSo] b Sol4L 22| H4So] A2 EFEAE ofa}
% ERHOR o & 4 Aol g B4 A dk 499 54 28 AREWCT, WRY,
Ak Ao dem)e AT UE, 94 &%, Y
£ &5kt AR AMSE AR 7
322 H&, B, QUTZE 24 - HRIXZE

Table 50| A= Wl £59] AS2 59| thste] zt
zte] AgER A 943, o 7 Aao &
AAE FHeto] shte) |ARAL A AnE
el T gtk &, sl siRATAL ] 57
o] HRARe BE HEE= FAlo] "t Table

Table 4. Properties of mixed fiber furnishes

AGZ, sstEn w27t 9lomg AR g2y
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WCT7F tzefA 7}
WRV A WCT 22 Heo] ¢

WCTXFL & WCT ¢ 444e Sgdsa &
A4S %39, WCTxCSF % WCT2} hoE,

Be ARBAE By
2 0 ‘iit}

. . CSF WRV Fiber length Fine elements WCT (mm)
Mixed Ratio(*6) ml g/e (um) %) Sbar  10bar 15bar
Sw(30)+Hw(70) 556 1.78 816 22.77 7.13 6.47 5.86
Sw(50)+Hw(50) 586 1.79 975 2145 797 7.08 6.70
Sw(70)+Hw(30) 536 1.84 1164 20.27 7.77 6.81 624
Sw(10)+ OCC(90) 483 150 1033 49.38 8.17 6.82 6.12
Sw(20)+ OCC(80) 502 148 1119 45.44 7.88 6.77 6.09
Sw(45)+Hw(45)+BCTMP(10) 589 171 389 22.94 7.43 6.24 5.62
Sw(40)+Hw{40)+BCTMP(20) 581 1.79 870 26.87 7.28 6.13 5.54
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Table 5. The result of regression analysis about
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density, drainage, and breaking length by using

selected factors (WCT, WRY, Fiber length, Freeness)

Density Drainage Breaking length
R R* F-value R R®> F-value R R®*  F-value
WCT 0.738 0545 12.9 0.828 0.685 234 0882 0.779 378
WRV 0721 0520 49.8 0588 0.345 24.3 0827 0684 99.6
Fiber length(FL) 0.063  0.400 15.0 0481 0232 6.8 0415 0172 4.7
Freeness (CSF) 0.300  0.090 45 0883 0780 1627 0240 0.058 2.8
WCTxFL 0939 0.883 514 0914 0.835 346 0966 0934 96.5
WCTxCSF 0.740 0548 10.2 0972 0945 1445 093 087 589
WCTXFLxCSF 0993 098 3768 098 0970 1845 0968  0.937 84.3
R ! Regression Coefficient
Pulp fibers : Sw-BKP, Hw-BKP, KOCC, BCTMP
WCTXFLXCSE & WCTSt 73, 58 5 € Ao 4RV /1% 3lm, WCTE 3oz
HHTE 2 A9E 2 %‘:YEE} CTel A+ A+3T 286t LTS ST o ABAs
A QIAE A AHEE 7 AsHA AdA7E 7F 7 BolAE AL B 4 it
FUEE 25 B ¢ ‘ilq
izl Quidom Taje] AEE meolsls 323 UE H IELE 24 - HAUXIRE
AREA Tol7h ABD4E olpEE PolAs o ABYEL YwHoR digel 1Y 2 9
= BpAE 7Aoo 8 UebdTh Table 5 & S d=otn 41 itk Table 69442} Zro] Ak
EH o) 9o} T2 Yo g gdesn 2 o3t 2 A{AteR2e QIGULE E53H 93 £
FE W A g 7HAT S Aol AH|AA(RIZE UUZ 7)o WCTE 2338hd o 2 AaaA
7P AR R ol Mg 2 olbEg FHo2 /AL B S U
factors& 23 P& o] WCTo 238 299 4 HEP=E 3398 i o A4S Fo
VA7) VY BTk BE 9asu 2U 9% WCT7H 4R} vo A7 Rgtel 74y 2
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HEAGT A B

3.3. WCT E8HX|2 (mixed furnish)

Table 6. The result of regression analysis about tear and burst strength by using selected factors (WCT,

WRYV, Fiber length, Freeness)

Tear St. Burst St
R R’ F-value R R F-value

WCT 0.128 0.016 0.2 0.780 0.609 16.7
WRV 0.122 0.015 0.7 0.670 0.449 375
Fiber length(FL) 0.886 0.785 832.2 0.598 0.357 125
Freeness (CSF) 0.357 0.128 6.7 0.018 0.000 0.0
WCTXFL 0.906 0.821 314 0.961 0.923 814
WCTxCSF 0.583 0.340 43 0.931 0.867 55.0
WCTxFLxCSF 0.968 0.937 84.6 0.961 0.923 68.3

R : Regression Coefficient
Pulp fibers : Sw-BKP, Hw-BKP, KOCC, BCTMP



14 A - o] 2 P - Fo)7)% 37(4) 2005

ol i3t S5 SAmA 2 o S4at o &A7L B 4 YSS B 4 AUk

AFF=E BASAS o o] Folli WCTE

331 UE, BAE, QYT BN - BgKlm 7HIT @ Ro] 4BBATL 7P A WCT o

Table 7 ML GUA 2 HAG ANEGAR  TE ARG ZASe] B o 49 2]
woo) el MEEAS EAa dqmwer,  AAFE FE 4 A%

WRV, 444, ol+E)& 7K1 UE, g 9

AYFES BAT AHES Hol % Yok 1 A% Y

B WRVSEWCT7H 2 4RB7E Uehie,

R 8ol et @

W QoINS AR oS g A g g ST EeRE AGYRE SEOA A5 5

of AT 7 HOo R ghol 4y & ojpr A V1) WOTE ZUSHI o gk 315
e]

FHOR ANEL 2T B W WCTS 2% =
bS] SAAGTE A1 BTk T 4 & }“;f el At D
: 5 ZEA I & Fo] AIAI7F 71 313 Rypol 714
o] &x] 0|z A2 A A oo = A o O M be]
2o 29 A= A4 RA AR Z: & R

3] o] 7Hs3ht o7 WCTS ¥ & 7 <2 oS dAai 29T 44
AT 2gRe o ABASTL A B

)
S

O

¢

Hr

Table 7. The result of regression analysiS about density, drainage, and breaking length by using
selected factors (WCT, WRY, Fiber length, Freeness)

Density Drainage Breaking length
R R* F-value R R’ F-value R R° F-value
WCT 0.705  0.496 175 0825 0.680 37.7 0.824 0.679 324
WRV 0.726 0527 325 0520 0270 274 0813 0661 144.1

_Fiber length(FL) 0647 0419 26.3 0464 0215 10.0 0511 0.261 129
Freeness (CSF) 0.227  0.052 4.0 0940 0884 5663  0.092 -0.009 0.6
WCTXFL -0.907 0.823 534 0923  0.852 66.1 0918  0.842 61.4
WCTxCSF 0.717 0514 147 0981 0962 3520 0892 0.796 54.6
WCTxFLxCSF 0963 0932 1333 0972 0945 1672 0918 0.843 52.1

R : Regression Coefficient
Pulp fibers : Sw-BKP, Hw-BKP, KOCC, BCTMP

Table 8. The result of regression analysis about tear and burst strength by using selected factors (WCT,
WRY, Fiber length, Freeness)

Tear St. Burst St.
R R? F-value R R® F-value

WCT 0.193 0.037 0.7 0.753 0.566 23.2
WRV 0.136 0.019 14 0.687 0.473 66.3
Fiber length(FL) 0.843 0.716 895 0.635 0.403 24.6
Freeness (CSF) 0.394 0.155 136 0.072 0.005 04
WCTxFL 0.863 0.774 334 0.941 0.885 88.7
WCTxCSF 0.580 0.337 7.1 0.908 0.825 65.8
WCTxFLxCSF 0.878 0.772 328 0.941 0.886 - 752

R : Regression Coefficient
Pulp fibers : Sw-BKP, Hw-BKP, KOCC, BCTMP
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Fig. 2. Relationship between WCT and WRYV,
CSF, and Fiber length in regression
coefficients.
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Fig. 3. Regression coefficients of individual fiber
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Fig. 4. Regression coefficients of all furnishes by
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Fig. 5. Effects of combination of factors (WCT,
Fiber length, freeness) on regression
coefficients in all furnishes.
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