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Effect of Filler Addition on Properties of Sheets Prepared
from Bacterial Cellulose™

Nam-Seok Cho*? and Du-Sik Min*?

ABSTRACT

The bacterial cellulose has many unique properties that are potentially and commercially
beneficial. In order to make opaque product from this cellulose, filling properties by fillers
should be known. This study was performed to investigate the effect of filler addition on
physical properties of sheets from bacterial cellulose. The effect of filling on its optical proper-
ties was also discussed.

The apparent density and internal bonding strength of bacterial cellulose sheet are decreas-
ing with the increase of filler contents. Those adversely affect Young' s modulus and physical
property of the sheet, but these negative phenomena of the bacterial cellulose sheet by filler
addition are not so sensitive compared to substantial decreasing of physical properties of ordi-
nary hardwood KP. This strength decrease would be attributed to the decrease of relative
bonding sites among pulp fibers. Concerned to optical properties, the bacterial cellulose sheet
shows high increase of brightness and opacity according to filler loading, but no significant
changes in porosity up to 17.3% loading because of fine and filamentous structure of bacterial
cellulose fibers.
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Table 1. Characteristics of talc

Brightness pH Particle size(%)

(%) (0.2#m 2~10#m ) 10#m
89 9 3.00 33.9 63.10
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Fig. 1. The effect of filler addition on sheet
density.
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Fig. 2. The effect of filler addition on internal
bonding strength.
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Fig. 3. The effect of filler addition on
Young’'s modulus.
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Fig. 4. The effect of filler addition on break-
ing length.
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Fig. 5. The effect of filler addition on fold-
ing endurance.
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Fig. 6. Relationship between brightness and
filler addition.
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Fig. 7. The effect of filler addition on opacity.
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Fig. 8. The effect of filler addition on porosity.

ey, £7%9 7
YERoEt 447 39S WaAHmEA AE
A B BAAIE 4T BAY RO

2 FZ51 9

ﬁ'

4. 8 &

#0711 el AEmeznis 2
Folol B4 AL 9%e A, AES

H 0 A%E ack oas gn

FHA A7) gt NES U P AR

w7b gagREd, GragsEe 3% 344

% 8.5% Tl BlBEY oF 25%7F FAa

9eich. 3ed 20% ) 3HAE HT

Helo} AlE9 B4e FHAE

l0 rSL'

A7NeA e
graeate guuc o stk $HAH
7} ge) ANY 2as RaFy dEd. 3
AR 13.5% S 2d 99l % 0%y
dasiglont, olaie AArel 2 23
WAYE 5E @A gaA @ ato_i B2
4. 2aARM BE Aedid 3 Q9e 4
#2% AR Paolw, ARHoz FolE 74
She MAEEA o2 BYTRE FHA
3N B2 4R D FHATY AR %
shete] B Zanlsle Ao 4ZErh
F24 A7t Folol #RAR NAE 9%

rzi:Lm\%

1714 30(4) 1998

 RFY CESER

of lolXe A MAEs} gof, Hheejo} 4
E202 NES| MART} £ -’F‘_v':—"—i 37k
I, EFEEE AEY FAS R 2HAY g2
2AArz Aot FTHEASG. FrlEE 17.3%
o] FAA Al & vt gtk A
Al FFol of oldor wolNd FUY HEEZ
22 Jste] F71=r} doldvin Aztdnt

ol
— O

ok

= =
L—I

1. Yamanaka,S., Watanabe, K., Kitamura, N.,
Iguchi, M., Mitsuhashi, S., Nishi, Y. and
Uryu, M., ]. Materials Sci. 24:3141(1989).

2. Shibazaki, H., Kuga, S. and Onabe, F.,
Japan Tappi 48(12):93(1994).

3. Gill R A, Hgemeyer, RW. and Scott, W.E,,
Introduction to the basis of filler used in
papermaking, Dyes, Fillers and Pigments,
Short Course, p.1-12(1990).

4.Clark J. d’ A., Pulp Technology and
Treatment for Paper, Miller Freeman
Publications Inc., p.664-668(1985).

5. Muhlethaler, K., Biochem. Biophys. Acta.
3:527(1949).

6. Muhlethaler K., Biochim. Biophys. Acta,
3:15(1949).

7. Gunther, A., Inter. Kongr. Elektronenmi-
kroskopie 4, Berin, 1958, Verhandl.1,
p-724(1960).

8. Min, D.S,, Cho, N.S. and Choi, T.H., Korea
Tappi 29(3):26(1997).

9.Cho, N.S. Kim, Y.S., Min, D.S. and
Leonowicz, A.. Korea Tappi 29(4):53(1997).

10. AEf A L35, #6- Bk 40(12):57(1986).

11. Brown, R.M,, Jr. JH.M. Willison and C.L.
Richardson, Proc. National Acad. Sci.,
U.S.A. 72:4565(1976).

12. Beazley K.M., and H. Petereit. Wochbl.
Papierfab. 103:143 (1975), In J.P.Casey. Pulp
and Paper III, p.1528 (1979). John Wiley &
Sons, USA.

13. Davidson, R.R. Paper Technology 6(2):107,
T-13 (1965. In ]J.P.Casey. Pulp and Paper III,
p-1528 (1979). John Wiley & Sons, USA.



ghefjelol AEZ oA AEY] B nx& 3449 A7AH 41

14. Roberts J.C., Paper Chemistry, Chapman
and Hall, p.177(1991).

15. Eklund, D. and Tom, L., Paper Chemistry:
An Introduction. DT Paper Science
Publications. p.5(1991).

16. Goodwin L., Finding of the Perfect Filler,
Dyes, Fillers and Pigments, Short Course,

p.71(1990).

17,k B3, 4 <5t aE 43(9):8(1989).

18. Casey ].P., Pulp and Paper, Johns Wiley &
Sons, Vol.I1I, p.1881(1981).

19. Casey J.P., Pulp and Paper, Johns Wiley &
Sons, Vol.II, p.919(1981).



