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ABSTRACT

This research was conducted to investigate the feasibility of using deinked pulp of white ledger(DIP)
for the manufacture of high quality premium tissue. The three types of tissues were prepared using the
softener treated bleached DIP, softener treated mixed pulp of unbleached DIP and virgin pulp, and
untreated mixed pulp of bleached DIP and virgin pulp, respectively, and their tensile index. softness,
and brightness were measured and compared.

The bulk and surface softness increased only slightly by the addition of softener(0.2% mineral oil)
into the bleached DIP. The tensile index was decreased by 15~30%, and the brightness was the
range of 86% to 87% ISO. The softener(0.2~0.8% mineral oil or dialkyl imidazoline) treatment of
mixed pulp of unbleached DIP and virgin pulp improved the bulk and surface of tissue considerably.
However, the brightness was low as 85% ISO or below. Although the softness of the tissue made from
bleached DIP blended with virgin pulp was the lowest among three types of tissues evaluated, its ten-
sile index was the highest and brightness was 87~88% 1S0. Based on the results, it may be predicted
that the bleached DIP blended with virgin pulp is the best raw material for the manufacture of high
quality premium tissue if softener treatment is applied to mixed pulp, because the softness can be
improved by the addition of softener.

In general, the softness of tissue was improved with the increase in the amount of softener; However,
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the tensile index inversely proportional to the amount of softener added. Dialkyl imidazoline was more

effective than mineral oil with respect to the improvement in softness, even though the loss in tensile

index was severe with the treatment of dialkyl imidazoline.

Keywords: premium tissue, white ledger, bleaching, blending, softener

.M E

9] A A (tissue)= TA FRobe] 343
A (toilet tissue)2t U]-§-3HdA](facial tissue)® -2
st AAE 124 Lol 85~100%F AR5k
Y| Az B Q] WAFTR 7 o] §E AL Qlot
agu FA= A eYske 19 A9 2 294
HAHLE A3l Qlck. o] gt o]+ vl 83HA
£ d3F e st giof Ay HEHEs RE
g glopsln E3H ARl ARZE H5t7] AT 2
WA w7t 9 7E7] gttt 2ol ®E Bst £-9
9] AL AAYUZo| WALy} F& WHLAE TF
sho] v 23RS AArELT Qi EE o] - A

= ZAA7]7] gt muat Hao £E8E 57t
A7 S-AH|(softener) A&7t L7-Hch 2We} A
2r 1A E vgskdz ] AT AHESICHH WA
o} £E&Z(softnss)°] EAIH L2 A|7)E Ao, o]
7% HAT AL AbaA) muioR T3 Ry
& TS A A7t fog ol d Aol

WANZ] HEE At FEOZ Fsto] WL
7} 85% 1S0%! F2E ikslhedle 2 Fu7t gt
7] WA E 729% IS0 MOWE 2&& £33 374
S AAShe) 85.9% 1SO9) BZEY, Ouja WA
=7} 69.5% ISOU MOWE BHAlsl4] 5= 714
Arhe) vlg or Wik WS T ouk WO
Z 82~85% IS02] WA= 7t2] AL 5= Qlop, gt
H B2E T 82 5% IS0 WATAE At4hA FEOR
EWEte] MATE 86 0~88.0% ISO7HA|", E3
83.0% 1S0O2] MAIR|E 88 0% ISO7HA] E7HAI T
= HIE P, & WATAE MOWELHE 1179
27] MAES 2ooa WAL Este] 85% ISO
of Bl = A GAE Sl

SR o2 gh ook FE REFEO F4
3k QIxlE AE3ha Qi HEEIS Al £
ol QA= AAR HelF - By A &
ek g2 gAENY, REge 274 WA 2oy
&(ulk softness)¥r EH HE=8-E(surface soft-
nesg)L.2 s £ oo ¥y REHES &7HEO

2 AE e Zelal WA REge AR A48T

Ay Ao 2 AR E 74 glof A EE FHolgh?,
23t AL Assy| 8l €2 dtsol AYH
gt 2 Aol eyl ASTA®
7 A % (tensional stiffness)®t FE223ko) AM
AP 283 REHLR JAFE Ee= HZ(bulk)
9} -2 AFHAA 7} kil RaEe] 9,

AR o] AFESHE Al tIRE Fol24 AW
SAABA I FAE fatty alkyl71E A 483 &
2 sletEEolth, o5 o] AL HRoll=
A Agsitt 43 SE #3te FolA dialkyl R
B eSS Fode St st vt w0
o) QA Eel W s FAAIY, 1A E o &
Ao uA HBy Foff &0l trashTFol
Folaw A7iet f9Re) a7E #AaNF FE 9
ot 28282 SdAE Yankee AZR7| HEE A9
L A E(web)ol HFok= o] gl=v] o] ¢ &
W Regee AR A BEggode 2t ol
o Zujo] A B fUAE Wbl 1 XEF
date] AzxA7E= e FH3te e ok 23
YR Aol T 28 9 22)7] MY oz H

- ~
st AYE Uoh &, fAL BY REegol 17
=]
u

N

= ot

£ Aol de LA n§3PgA] At ARgst7]
Slgt agleR 1) eREZe 3 9) @5 UL
o A A, 3) 28 BHFLL ARz F3
4) 25 ol HAHE Ejol FAA Ao ot
A9 AAE Tl AN vl E gt 2
8% 7|28 g AEspA o

o] WALT X (white ledgen) & AHEEHS
= AR AN A Bopre A0 2



32 AT U e

2.2.1 N29| M U =

129 A 450 g9 TAA R B E3jlsto]
HIFEE 13%2 243 § 1%k oA &&=
45T, 600 rpm®] ZE|EZ oA 2087t Yx}F o R
A3 & 1.0% NaOHS} 0.2% H|o] 24 AHEAA)|
(DI-100)8 A7tet IE F=8 1% A A
% 1%} oMot s RACE thA] 2087 F4
& AAEAT O oS A sElE AR 140 g€ H
L% 1%8 M, CaCl,E H7lste] HGEAL
Ao A QJ3E AA Gt dtH dAAHEzY Ao
A& 450 g& BE=% 13%, 45T, 600 rpm 20|
A 30£7t 29t s dstct,

2.2.2 ©H

EHL ofFfie} 2 HPH o HX|Etg o Bux
A& Table 13} 2t}

Fstr4 ZH(P): BEYH HZE ok 10%2
3o o]F u'dWllof] dof 3 ol A vhgAIF T}

zotgit LER Hul(Y): BZF% 10%= 3t
highflex3t Hjduo] BZE Yo & A4E F3A
7 A WA T, FAkshps BT} op7R] R
G220l A YPAT whEAF

o0& FU(7): 2EHWLE 028 WA T 9B
3719 Ahddte] Hmol whgAlF T WA Hxe

Table 1. The bleaching conditions of white ledger

Sta- Time Temp.
ges (min) ()

Chemical conc.

P, 120 70 H,0, 1.0%, NaOH 1.0%, MgSO, 0.5%
P, 120 97 H,0,2.0%, NaOH 1.0%, MgSO, 0.5%
Y 30 70 NaS,0,10%
Z 3 30 0,065%
Z 3 30 0,065%
Eo 60 60 NaOH 3.0%, MgSO,0.5%,

0,20kg - f

Eo 60 60 H,0,1.0%, NaOH 3.0%
MgSO0, 0.5%, 0,2.0 kg - f

Pulp consistency: 10%
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Fig. 1. A cationic quaternary dialkyl-imidazoline
sulphate
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Handsheet TAPPI Standard 205 om—88
Brightness TAPPI Standard T452 0s—58
Tear index TAPPI Standard T414 om—-88

TAPPI Standard T404 om—88
TAPPI Standard T403 om—85

Tensile index
Burst index

AAEE AEHE 712 A2E 247 1 inch, 2
incho2 Aesto) 5g 5 1 inch $ix|o] Zof
Gurley stiffness (Teledyne Gurley)& &3I4 th.
¥ AA7E Parker Print Surface H 1000
(L&W PPS Tester) 2.2 %39},
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Fig. 2. The effect of the 1st and 2nd stage bleach-
ings on brightness.
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Fig. 3. The effect of softener treatment on bright-
ness of the 1st and 2nd stage bleached pulps.

Table 2. The effect of two stages bleaching on the mechanical properties

. Tensile index Tear index Burst index Stiffness Roughness
Bleaching stage .
(N - m/g) (m - N - m¥g) (K - Pa - m¥g) (mg) (micron)

Flo. 20.50 14.25 1.90 30.63 10.12

P, 11.66 10.85 0.99 35.72 10.80

PY 10.42 13.11 0.68 29.19 10.81

YP, 10.61 12.46 0.77 28.71 10.82

ZP, 11.51 12.08 1.11 35.79 11.04

7P, 9.97 10.80 0.70 26.61 10.49
EopY 13.13 14.54 1.16 28.00 10.91
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Table 3. The effect of softener on the mechanical properties

Bleach-ing stage Tensile index Tear index Burst index Stiffness Roughness
N - m/g) (m - N - m¥/g) (K - Pa - m¥g) (mg) (micron)
P.Y 6.83 8.03 0.25 27.84 10.86
YP, 8.83 9.57 0.47 28.00 10.13
ZpP, 9.62 8.90 0.42 29.02 10.83
ZP, 8.58 8.88 0.54 24.99 10.82
EopY 9.22 9.67 0.77 21.28 10.47

Table 4. The effect of blending with virgin pulp and bleached pulp on the mechanical properties

Bleaching stage Tensile index Tear index Burst index Stiffness Roughness
(N - m/g) (m - N - m¥g) (kPa - m%/g) (mg) {micron)

P.Y 20.97 16.53 2.57 3241 10.35

YP, 22.85 15.45 2.46 3259 10.21

YP, 16.04 14.63 1.98 32.89 10.82

ZP, 20.21 15.07 243 34.33 10.35

ZP, 18.77 16.05 2.03 35.89 10.49
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Fig. 4. The effect of blending with virgin pulp
and bleached pulp on brightness.
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Table. 5 Brightness and mechanical properties of blended pulp with virgin and unbleached DIP pulp
Sample M;)f(iilr;;]o Brightness ~ Tensile index  Tear index Burst index Stiffness Roughness
SWHW DIP (I1SO) (N-m/g) (m-N-m7g) (kPa m’/g) (mg) (micron)
A 70 30 0 89.9 14.3 11.72 0.88 36.46 6.98
B 50 20 30 84.5 19.3 13.51 1.08 46.10 7.24
C 40 10 50 81.4 21.5 13.93 1.20 53.80 7.46

The brightness of virgin pulps: SW(89.4% ISO), HW(91.1% ISO), DIP(76.2% ISO)

Table 6. The effect of softener treatment and blending with virgin and unbleached DIP pulp on the mechanical

properties
Sample No. Softener Tensile index Tear index Burst index Stiffness Roughness
(N - m/g) (m-N-m¥g) (kPa- mYg) (mg) (micron)
A 5.8 3.87 0.88 26.40 5.86
B DI 6.5 4.39 1.08 28.60 6.09
C 0.4% 8.1 5.03 1.20 31.46 6.27
A 6.0 424 0.49 24.65 5.70
B DI 6.5 4.07 0.44 24.39 5.99
C 0.8% 6.5 4.07 0.49 2743 6.29
A 6.8 422 0.39 31.63 6.05
B MO 9.8 6.40 0.39 36.80 6.34
C 0.4% 11.8 6.62 0.39 44.68 6.71
A 5.8 5.42 0.45 30.15 5.96
B MO 6.8 5.30 0.52 28.00 6.16
C 0.8% 7.3 5.49 0.52 37.03 6.14
DI: DAIMZ
MO: Mineral oil
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