Journal of the Korean Society of
Tobacco Science. Vol.8,No.1(1986)
Printed in Republic of Korea,

THES 2AAS FAA Y LA nE g

Ad3-AdAd s 4%+

TEAFd2ATE FGY-

~ EFFECTS OF FREENESS AND FILLER ON THE PHYSICAL
CHARACTERISTICS OF CIGARETTE PAPER

Young-Ho Kim, Yeong-Suk Seong, Kwang-Su Rhim

Korea Ginseng & Tobacco Research Institute

Abstract

Extensive studies have been made of the effects of freeness and the calcium carbonate on the
physical properties of hand-sheets from commercial flax, kenaf and NBKP.

As freeness increased, the hand-sheets from the pulps above showed higher retention rate of
calcium carbonate, brightness, opacity and tensile strength but lower value of porosity. Among
these, the retention rate(46%) showed the highest value in kenaf, the porosity(205 cu.) in flax,
and the opacity(67%) and the tensile strength(2.8kg) in NBKP respectively. Under the constant
freeness, retention rate of calcium carbonate in hand-sheets increased until 1.4 times pulp
weight was added in flax and kenaf but, in NBKP, decreased from the beginning of 0.8 times
with the highest retention rate. Results above led to higher porosity, opacity, brightness but
lowered tensile strength, Mixed pulp(Kenaf+NBKP) showed higher retention rate than each pulp.
Pictures of X-ray diffraction and scanning electron microscope demounstrated that both of
domestic and foreign calcium carbonates were calcite of spindle form. The brightness of foreign
calcium carbonate was higher by 2% than that of domestic one. The average particle size of
calcium carbonate was 2.1 #m(domestic), 3.6 #m(foreign).
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Table 1. Physical characteristics of various pulps

Item Flax Kenaf NBKP
Initial freeness(°SR) 39 37 15
Freeness(*SR) 80 80 80
Burst factor 61.7 447 99.9
Tear factor 72.7 85.3 75.9
Breaking length(m) 7,757 7,039 10,183
Opacity(%) 50 56 36
Brightness(%) 65 74 83
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Fig.1. Distribution of particle size of domestic
and foreign calcium carbonates.
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Fig.3. Scanning electron micrographs of calcium carbonate(x 15,000)

A: foreign(spindle form). B: domestic(spindle form)
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Fig.5. Effect of freeness on retention rate of
calcium carbonate in hand sheets. Addi-
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fixed on 1.3 times of the pulp weight.
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Fig.7. Relationship between freeness and opac-
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Fig.11. Micrographs of fibrillation of various pulps(x400). Fibrillation increased with increasing
freeness. The filler fixed on fibrillated fibers.

A: Flax beated to 45°SR. B: Flax 78°SR.
C: Kenaf 50°SR. D: Kenaf 72°SR.
E: NBKP 34°SR. F: NBKP 74°SR.

-9 —



Jds-4d&5- 925

sholc}, EF FAAE Hrba] gokde QAR
T Flax 2.6kg, Kenaf 3.2kg, NBKP 4.6kgo|
Qo Babg o] ol MAYSE JE
7} Flax 1.5, Kenaf 15, NBKP 26kg2. 2 2|3}
e AgE Jdebded oy mAbRFe] Ak
Apolell WAH o} A47 ATY 4 Ak AFAA

o) 74, A%t Askd Aolel 4z (Fig.16).

D Domestic
- Fbrelgn
50- . -
&
L3
=
-
a
240+ .
5 .
W
1+
(-1
30-— . -
Flax Kenaf NBKP

Fig.12. Comparison of the retention rate in the
domestic and foreign calcium carbon-

ate under the same freeness(80°SR).

T 1 v T v
- - N -
,§ 250 ® Flax
) A Kenaf 65°R
£ 200f R
g
=
§
S A
= 150} -
At
‘@
[=]
)
[
1001 o NBKP ]
(not checked)
1 1 ) 1 L
0.8 1.0 1.2 1.4 1.6

Addition rate (times)

Fig.13. Relationship between porosity and
addition rate of calcium carbonate,

10} 79"3R

0f/4f——-:—-—*""-d__--.-_--F-.
-~ 65 "SR
B st -
ol 82 "SR
‘8
a 4
& o
} ¢ Flax
sl a Kenaf i
o NBKP
1 1 (] ] 1
0.8 1.0 1.2 1.4 1.6

Addition rate {times)

Fig.14. Relationship between 6pacity and
addition rate of calcium carbonate.

T T T e T

85 i, -
657SR

80 79 %R 1

B2 "SR

75

Brightness (%)

* Flax

4 Kenaf
70 b p

o NBKP

3 I 1 1 [l
0.8 1.0 1.2 1.4 1.6
Additon rate {tines)

Fig.15. Relation between brightness and addi-

tion rate of calcium carbonate.

. .
3.5 B2°SR L F_la.x

A Kenaf
o NBKP

2.5 o
€5°5R

A
79%sR
L5 \ - .

0:8 1.0 1.2 1.4 1.6
Addition rate (times)

Tensile strength (kgf2.7x 10cm)

Fig.16. Relation between tensile strength and
addition rate of calcium carbonate.



2R=S A7 qRAA gA4 WAE 9%

Table2. Physical properties of hand sheets made of mixed pulp. Addition rate of calcium carbonate

was fixed to 0.8 times of pulp weight and two kinds of calcium carbonate were compared.

(Hand—sheet weight 25g/yf)
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Mixing Ratio (times) CaCO Rate (cu) (%) strength
Hmes s (%) (%) (kg/2.7x10cm)
*1 Kenaf60: D*3 9 91 62 73 2.3
0.8 _ '
*2 NBKP40 . - F*4 61 119 61 77 23 -
NBKP60O: : D 53 70 60 75 2.4
08 |
Kenaf40 ~ F 57 102 59 77 24
*1; Kenaf65°SR, 2: NBKP&2°SR, 3:- Domestic - 4: Foreign
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