Journal of Korea TAPPI
Vol. 30. No. 2, 1998
Printed in Korea

A8} o)A =4 AT

u} 71 0] B A

Properties of Single- and Two-layered
Handsheets Formed with Sw-UKP and OCC

Yong Park*! and Hak Lae Lee™

ABSTRACT

Exploitation of the papermaking technology to reduce the strength loss that accompanies
when using recycled papers as raw materials for papermaking is one of the most important
issues imposed upon today’s paper industry. Multi-layer sheet forming technology has been
suggested as a way that provides some answers to this issue. In this study strength properties
of single- and two-layer handsheets formed with recycled fiber and unbleached softwood
kraft pulp have been examined to quantify the benefits when using two-layer sheet forming
technology rather than a conventional single layer sheet forming precess.

Single- and two-layer handsheets were made from 50% of OCC and 50% of Sw-UKP and
their strength properties were evaluated. Also the strength properties made from Sw-UKP
and OCC sheets were determined. A multihead, which can be attached on the top of hand-
sheet former, was used to form two-layer sheets.

Maximum strength properties could be obtained in the freeness range of 500~300mL CSF
for Sw-UKP. Most of the strength properties was reduced by 30~35% when 50% OCC was
blended with UKP. Decrease of strength properties, however, could be reduced by employing
a two-layer sheet forming method. Greater strengths could be obtained when UKP was posi-
tioned at the top layer of two layered sheets indicating greater UKP fines retention due to the
filtration effect of the OCC layer formed prior to UKP layer contributed the strength improve-
ment.

Two-layer sheet showed lower Scott internal bond strength than single layer sheet. By incor-
porating some of UKP fibers into OCC layer this reduction could be reduced.
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Table 1. Fiber length of UKP
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Table 2 WehHATH

Freeness Weighted average fiber length Arithmetic average fiber length
(mL CSF) (mm) {mm)

600 2.16 1.24

500 2.14 1.11

400 2.02 0.96

300 1.79 0.93

200 1.65 0.87°
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Table 2. Properties of OCC

Weighted average 1.98

fiber length, mm '

Ash content. % 4.13

Freeness, mL CSF 370

Bulk, cm%/g 1.80
2.2 4y
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3.1.1 UKP &t&X|

UKPY mafize] W& dad, J43E 2
ZAUAEF(TEA)E &3 8ta °] & Fig. 1
eSS of7]elA B A Zo] UKPE A
ZH @Ex 9 dagd ogrr) Al wat
Z7lete], o4 300mL CSFolM H22E |
Bsien | odgn ghel o|urt Yold A4 o
Al st E AAEE AF4E7F 500mL
CSFolM 7S Uehd & psi=r} Z713tel
web] A&Ho g i, AFAEd A
g9 53L& g BAse TEAE % 300
~500mL CSFA A eyttt

zalol oall el E g ejRgugsiyt i
Aata njAE graFo] Frlgho] wel ARt AF
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W A=} AaEY ol d4%r)F 300mL
CSFHET} wtold Zgole mafd ¢gh Af3t
2% TR AT Hlgte] HF AAY £4do] B
A dAysy] wEeletn YZEch

UKP9 oj¢xd W& zero-span A2 =9
Scott WFAFAEE Fig. 29 A8t o
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Fig. 1. Effects of freeness of UKP on break-
ing length, stretch, and TEA.
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Fig. 2. Effects of freeness of UKP on zero-

span breaking length and Scott inter-

nal bond energy.
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Fig. 3. Effect of freeness of UKP on tear
strength and bulk.
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Table 3. Strength properties of OCC sheets

(100g/m?)
Breaking length, km 3.55
Stretch. % 3.40
TEA. J/m? 80.67
Burst index. kPa - m%/g 2.88
Tear index, mN - m?%/g 10.95
Zero-span breaking length. km 9.39
Scott internal bond. kJ/m? 186.06
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Fig. 4. Breaking length of single- and two-
layer sheets.
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Fig. 5. TEA of single- and two-layer sheets.
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Table 4. Strength properties of two-layer sheets(100g/m?)

Sheet structure

Top:UKP 25%

. g,
Top:0CC 50% Bottom: UKP 25%

Bottom:UKP 50%

Strength properties OCC 50%
Breaking length. km 5.57 5.37
Stretch, % 3.42 3.77
TEA. J/m? 128.33 136.89
Burst index. kPa - m%g 5.00 5.60
Tear index. mN - m?%/g 11.55 15.75
Zero-span breaking length. km 11.04 11.90
Scott internal bond. kJ/m? 209.79 248.00
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