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ABSTRACT

Guar gum is added to the pulp suspension at the suction side of the fan pump just before the sheet is formed
on either a fourdrinier or cylinder machine. Guar gum replaced and supplements these hemicelluloses
in paper bonding with many advantages, which include improved sheet formation with a more random
distribution of pulp fibers. But, guar gum has serious storage problem. This material has easily decayed
after High-temperature conditions such as summer. In this study, various properties of cotton handsheet
were measured to solve the problem of deformation while storing guar gum and to improve the durability.
After aging, which is one of the durability tests, cotton handsheet with 0.2% and 0.3% of A-PAM showed
improved mechanical properties and bursting index and folding endurance of cotton handsheet with
0.3% of A-PAM were similar to those with guar gum. The yellowness loss of cotton handsheet with syn-
thetic polymers was lower than those with guar gum.
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Table 1. Characteristics of linter

S Sl B A8

A 2K) 31

Ash, % Organic extractives, % Brightness, % Freeness, mL CSF Viscosity, cPs
0.5 0.5 74 580 42
Table 2. The additives for improvement of strength and retention
Agent Viscosity, cPs Solid content, % Added content, % Manufacturer
Guar gum 400 - 800 2.0+03 0.2 Warsol Co.
A-PAM 200 - 300 8.0+£0.5 Hercules Co.
C-PAM 50 - 100 40+0.2 0.1-0.3 Hercules Co.
CMC - - Sigma-Aldrich Co.

Zx L
=

]3] image analyzer(i-solution,

H o=
iIMT)E o] 4314 1003] o] A BHE A3}t o] of
o] i AH%4L 1.975 mmo| .
212 ERXHEZHM 2 STH|
oW LA L 52AS AR 43 AHEE &
AU AL 2

‘jxﬂ—t— Ay AE(Klryung Industry

g3ldon 2tz AAH T ghu] 1.0%} s.o%g =9
stath. 9 A Y= A 2 AJLE PAB: x457} 33-
35cPsE Ho|i I FE ko] 12.5+1.0%7} H =

S AH&-sh gl
213 X 3 IS

71E WU SA N B AY 2 EF FE
ol Fobd e Al A LEAF 3T & Ao A

stol ti A A 71A 1 352 0.
gjato] & Aol AHg-aH o m] SRR S o
AF8HE Table 2¢] LhEF /1T

il

OHT =2 ook
o
(Tl oo

=,

2.2

W H 60 go] Z20LE 9ol 03%9] SER £
5}o] valley beater2 113 3t & o425 330+ 5mL
CSF=2 A3t Az Hx &£8jg]o] &4 PLA
A4 dhH] 1.0%S £Yste] 150 rppm O 2 35
AASHE A o 7] TIO(HAAE L )
Asto] TY rpm o 2 157F wREsEGIth. o]

H +=Z=X|2 M=

PAE:1.0%
TIO,:5.0%
guargum :0.2%

APAM
cMe \\

Cotton handsheet

Aboute0gsm

Handsheet paper machine

Fig. 1. Preparation method of handsheet with
additives.
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Table 3. ISO standards for durability measurement of cotton handsheet

Measurement Standard Instrument Unit
Tensile index ISO 1924-1 Hounsfield H-500M, England N - m/g
Tear index ISO 1974 Elmendorf tear tester, USA mN - mz/g
Bursting index ISO 2758 Mullen tester, Korea kPa - mz/g
Folding endurance ISO 5626 MIT tester, Korea log''N
Porosity ISO 5636-3 SSM-081, Korea sec.
Brightness - JX-777, Japan %

L' .a".b" value - JX-777, Japan -
Oxidation index - ATR-IR, Germany -
FE-SEM - S-4300, Japan x500
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o] B C-PAME A 2|3t W =229 7] AAA| 4
+ 71&9 Fora I A Gl o A3} Ajzto] 7 ok
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¢

== 2% guar gum =0 %o g guni

—8-0 1% C-PAM =80 1% CNC

Tensile index, N-m/g

+—11.2% C-PAM +—0.2% CMC
—4— 0,30 CPAM —&—0.3%CNIC
i 1 2 3 4 5 1] 1 2 3 4 30 1 2 3 4 5
Aging time, days Aging time, days Aging time, days

Fig. 2. Tensile index of cotton handsheet with additives after aging.
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Fig. 3. Tear index of cotton handsheet with additives after aging.
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Fig. 4. Bursting index of cotton handsheet by aging.
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Fig. 5. Folding endurance of cotton handsheet by aging.
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Fig. 6. Porosity of cotton handsheet by aging.
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