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ABSTRACT

In the previous experiment,? it was found that OCC pre-treatment with Hobart mixer at 20-
25% consistency for 3 hrs or more followed by the application of the equal refining time,
caused the increase of tensile strength, burst strength, compressive strength and tear resis-
tance, compared to the no pre-treated. Four completely different fibers, which were Hw-BKP,
Sw-BKP, White ledger, and OCC were selected for this experiment to investigate the effect of
mechanical pre-treatment process on different fibers. From the experiment, it was found that
the mechanical pre-treatment did not decrease fiber length at all, but decreased freeness, com-
pared to the no pre-treated, when the same refining time was applied. WRVs of the pre-treat-
ed fibers were higher than the no pre-treated at the same freeness level. It was speculated that
the mechanical pre-treatment induced only hydrophilic nature of fibers without damaging
fiber length by delaminating fiber walls. The fiber surface area and the physical strength dif-
ferences of handsheets will be discussed in the next publication.
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Table 1. Characteristics of pulps used

Pulp

Note

ocCcC
(Old Corrugated Container)

OCC was liner base paper manufactured by

100% Korean recycled paper.

White ledger

Recycled fine paper

Sw-BKP

Softwood Bleached Kraft Pulp
(maker @ Arauco Co.)

Hw-BKP

Hardwood Bleached Kraft Pulp
(maker : Cenzbra Co.)

AXE & AT 29 KEe TAPPI
Standard 9¥+2A71E ol&3dtd HF 60
g/mPe 2 FEAZ A3t

Pulp
+ Sw-BKP
- Hw-BKP
- OCC

l
Mechanical
pre-treatment
(Hobart mixer)
- Control
- Comp-1 (1hr)
- Comp-3 (3hr)
- Comp-5 (5hr)

1 TEST
Valley beating - FQA

- Consistency: 1.57%
-0 min, 10 min, 20 min, 30 min

L

- Freeness
- WRV(Water retention value)
- Crystallinity index

Preparation of hand-
sheets

TEST

- Physical test

- SEM

Fig. 1. The flowchart of pulp treatment
process.
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Table 2. Calculated t-values® for the fiber
length differences between control
and the mechanically pre-treated
fibers at different refining levels (0,
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Table 3. Calculated t-values* for the freeness
differences (CSF) between control
and the mechanically pre-treated fur-
nishes at different refining levels (0,

10, 20, 30 minutes) 10, 20, 30 minutes)
p%_etcr}éggﬁgrl,t Comp-1 Comp-2 Comp-3 p}gfe&}éi?}ﬁ?}m Comp-1 | Comp-2 Comp-3
Softwood -2.923** | 4.136 3.141 Softwood -1.393**| -3.320 | -3.578
Hardwood | -0.457 2.413 -2.106 Hardwood -1.569 | -31.805 | -8.062
0cC 2.345 3.140 -0.493 0cc -2.397 | -3.517 | -4.585
WL 2.714 0.193 0.569 WL -3.729 | -5.891 -5.820

* : After the fiber length differences
between the control and the mechani-
cally pre-treated fibers were calculated
at each refining level, the hypotheses
of zero fiber length differences
between the control and other furnish-
es were tested using two-tailed t-test.

: This number is the calculated t-value
after the fiber length differences
between control and mechanically pre-
treated fibers (Softwood and Comp-1
in this case) were evaluated. Critical
t-value for 95% confidence limit is
3.182. Bold and italic number was
shown only when t-value was over the
confidence limit.

*%

* . After the fiber length differences
between the control and the mechani-
cally pre-treated fibers were calculated
at each refining level, the hypotheses
of zero fiber length differences
between the control and other furnish-
es were tested using two-tailed t-test.

**: This number is the calculated t-value

after the fiber length differences
between control and mechanically pre-
treated fibers (Softwood and Comp-1
in this case) were evaluated. Critical t-
value for 95% confidence limit is
3.182. Bold and italic number was
shown only when t-value was over the
confidence limit.
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Fig. 2. Effect of mechanical pre-treatment on
WRV (Sw-BKP) at different freeness
levels.
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Fig. 4. Effect of mechanical pre-treatment on
WRYV (OCQ) at different freeness lev-
els.
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Fig. 6. Change of WRYV at different refining
time (Softwood).
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Fig. 3. Effect of mechanical pre-treatment on
WRYV (Hw-BKP) at different freeness

levels.
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Fig. 5. Effect of mechanical pre-treatment on
WRYV (White ledger) at different free-
ness levels.
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Fig. 8. Scanning electron micrographs of White ledger fiber surface.

(A): Valley beating 10 min, Comp-5 (No pre-treatment)
(B): Valley beating 30 min, Comp-5 (No pre-treatment)
(C): Valley beating 10 min, Comp-5 (mechanical pre-treatment 5hrs)
(D): Valley beating 30 min, Comp-5 (mechanical pre-treatment 5hrs)
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