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ABSTRACT

In this study, paper mill applicability of two kinds of cotton pulps which have different initial freeness,
fiber length and intrinsic fiber strength were investigated. Basic properties such as CED viscosity, fiber
length, and crystallinity of major two kinds of cotton pulps were analyzed, and beatability of cotton pulps
and physical properties of handsheet made from two kinds of cotton pulps were compared. Laboratory
beating was performed at different refining conditions such as refining loads and freenesses.
Relationship between beating degree and physical properties of handsheet were compared to seek opti-
mum condition of refining for different cotton pulps application to paper mill.

Keywords: Cotton Linter, CED viscosity, crystallinity, refining, physical properties of paper

1 *-l =2 2§ A &-(cotton linters)+= ¥ 8k &4 A - (wood pulp)
- [ —
o} oh7bA| 2 AR 4§ RS 420 o)£5 9l

A AN TAC] Qo) M) BEE AbAZ, B o L AgFol Y Bk m Uk RA 0l /12
G Y Frholth B3 A ANBES o] g5t AXFHOl ASEE CABM R A el %
o E4A g AESE MM AN E Aol A nolyI&R na A o] 4TEl b H oLt 4
A2 S A A A 2A WA FAT SN R e, 27 BRI RO, 44
Hoe Azt ge HHoR A8stn gtk W o HHR AL Uit AR U e M

o Sh 2 EAF (KOMSCO, 80—67 Geahak—ro Yuseong—gu Daejeon 305—713, Republic of Korea)

1FE208ty g E7A s I A8} (Dept. of Forest Product & Engineering, College of Agriculture, Life & Environment Sciences,
Chungbuk National University, Cheoungju, Chungbuk, 361-763, Republic of Korea)

2 F) Alul g} (KEMIRA, Yeoksam bldg 13th floor, #648—23 Yeoksam—dong, Gangnam—gu, Seoul, 135—748, Republic of Korea)

1 LAl A 2} (Corresponding Author): E-mail: jmpark@cbu,ac, kr



(N R
o
>
S
o
i)
v
B~
to
i)
=
P
)
a2

2
o
>
_?L
i

Ir

=
ok
O oE;
1>
2
o
X
She
olo
ol
R
bt
ol
rr o
ol
=
Md
Y
o T
fle ol
o

)J:

oy ol l-U
N S

rlo ?-;
N7
1o rr
N
oN, N,
S o
o2 o
o 2
(g

[y}

()

=

N oxo
=

H

©

o
:?l:

flo 1o
o

Q. Ho

f
o2 H
>
=

N
)
k!
NEE
fo
oX,
o Mo
12
o
okt
2
I8

o, ol
O o
=<
2
SRR
lo rlr
o 2L of

Lﬁrlo_?L_E

> 4o g do (N do K omo WOHH KU
ri eV S S T RN S T of [l 1)
Jo ox
do
rlr
.
Py
2
N,
1~
ifa
QL'
iy
~N
o T
)

TR -

[e]
o MU > o

o
>
A=
N
M n2
oK
ox,
olr
-3
=)
B
riu
==

fin}
e 1

o 4y o [
& yo

:?L
>
X,
=2
i)
L)
™
)

o
E
=2
in}

[«
-

[N
vz
i

pg i, rd lo M o 2 4y C
ol
o

>~ 2
o
o
H1
e
il
f
>
fo
_?L
Kl o
%2,
(e o
R
o =

I S > 3
ofj
Ehid
ol
(=
)
i)
2
o O
o
ot
)
|t
ol
o

e o

ﬁOHrﬂrﬂs%—lﬂ
ST

T ¥C
L2 = 2 Rk oox nll gle & mx Jo N oo T

o3
)
N
N
okl
I
o
olr
=2
Ku)
B
Wi
>4
o,
AN
Y
N

)

o A 88kHE 2 A 2] A7
o A aLaf 7} of P aL 54
wol A9 Y, g4 A 4E
o] 11 st of FA A A FA ofl AA| ¢k
AT ek 2 =Rl A= ol A
A YER = EA Ao digh 7] &4 <l 3]
at7] Y3t 71 2 AW EAE 8 2714
gt L 5T} =229 e EAS

A A

N ox

x

2,
111
%

.U:.:r*r
o:

2R o
01“1{
fl o9k ol

oY

=

do Homx >N o2 HTopeb

r

o o
o e o2 o

rg ﬂlﬁl ) oﬁ
o mx Mo > o=

N
—_

oft
—

=

2. Mz H ¥

2.1 A=
211 SAE=

Table 1. Properties of cotton linter fibers

C* linter  U** linter

Properties fibers fibers
Fiber Classification (%) 64 71
(Bauer-McNett 14-28 mesh)
Viscosity (cPs) 40 70
Freeness (mL CSF) 608 720
Ash (%) 0.24 0.39
Brightness (%) 84 86
Crystallinity (%) 83 84

C* Linter fibers : Cotton Linter from China
U** Linter fibers : Cotton Linter from Uzbeckistan
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Table 2. Measurement methods for physical properties of handsheet

Properties Method Instrument Unit
Tensile index 1SO 1924-2 FI}F‘:SIEII;?;;SZ (())it;l:lel%ssile N-m/g
ZDT TAPPI useful method-584 L&W ZD Tensile Tester kPa
Folding endurance ISO 5626 Shopper tester, FRANK logN
Formation index - Formation tester, Techpap LT
Bulk ISO 534 - cm’/g
Light-scatting coefficient ISO 2470 Opacity tester, Technidyne m’/kg
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Table 3. Comparison of CED viscosity, average molecular weight and degree of polymerization,

crystallinity index, holocellulose with various refining conditions

Type Freeness CED viscosity Mol§cular Degre.e of C.rystallinity Holocellulose
(mL CSF) (cPs) weight polymerization index(CI) (%)
450 66 669000 4130 80.3
U Linter 350 70 684000 4220 81.0 97.0
fibers 250 70 684000 4220 79.8 ’
150 64 661000 4080 80.0
450 27 454000 2810 81.0
C Linter 350 26 446000 2750 80.2 973
fibers 250 26 446000 2750 79.6 ’
150 27 454000 2810 80.9




60

.
L) 3L

Zo]7]% 45(5) 2013

Table 4. Comparison of fiber length, coarseness, curl, kink, fiber width, fines content depending on

various refining conditions

Tvpe Freeness Fiber length  Coarseness Curl (%) Kink index  Fiber width ~ Fines content
YP¢ (mLCSF)  (mm) (pg/m) ’ (1/m) (sm) (%)
450 1,14 162 19.0 939 20.7 7.43
U linter 350 1.08 135 17.7 821 20.9 7.75
fibers 250 1.02 137 16.8 779 20.9 8.17
150 0.80 121 16.2 638 21.3 12.5
450 1.07 163 22.7 951 19.2 7.82
C linter 350 0.99 129 20.1 540 19.9 7.21
fibers 250 0.91 126 18.6 410 20.3 9.96
150 0.92 108 17.6 354 20.4 9.98
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Table 5. WRYV and drainage time depending on refining conditions

T Freeness
ype 450 mL CSF 350 mL CSF 250 mL CSF 150 mL CSF
WRV U linter fibers 2.06 2.20 2.29 2.48
(g water/ g fiber) C linter fibers 1.33 1.82 1.91 2.09
Drainage (sec.) U l.inter fibers 10 12 22 71
C linter fibers 12 13 20 51
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