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Summary

Most cellulose resources come from the higher plants, but bacteria also synthesize same
cellulose as in plants. Many scientists have been widely studied on the bacterial cellulose, the
process development, manufacturing, even marketing of cellulose fibers. The bacterial celluloses
are very different in its physical and morphological structures. These fibers have many unique
properties that are potentially and commercially beneficial. The fine fibers can produce a smooth
paper with enchanced its strength property. But there have been few reports on the mechanical
properties of the processing of bacterial cellulose into structural materials.

This study were performed to elucidate the mechanical properties of sheets prepared from
bacterial cellulose. Also reinforcing effect of bacterial cellulose on the conventional pulp paper as
well as surface structures by scanning electron microscopy were discussed.

Paper made from bacterial cellulose is 10 times much stronger than ordinary chemical pulp
sheet, and the mixing of bacterial cellulose has a remarkable reinforcing effect on the papers.
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Mechanical strengthes were increased with the increase of bacterial cellulose content in the
sheet. This strength increase corresponds to the increasing water retention value and sheet

density with the increase of bacterial cellulose content. Scanning electron

micrographs were shown that fine microfibrills of bacterial celluloses covered on the surfaces
~of hardwood pulp fibers, and enhanced sheet strength by its intimate fiber bonding.

Keywords: bacterial cellulose, mechanical property, reinforcing, specific surface area, water
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Table 1. Characteristics of HwBKP

Arithmatic length,mm 0.26
L~weighted length, mm 0.45
W-weighted length, mm 0.57

Coarseness, mg/m 0.18
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Fig. 1. Brightness of sheets made from bacterial
cellulose by alkali treatment.
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Fig. 2. Changes in sheet density from bacterial
cellulose by alkali treatment.
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Fig. 3. Density of sheets made from bacterial
cellulose and hardwood kraft pulp.
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Fig. 4. Young’s modulus of sheets made from
bacterial cellulose and hardwood kraft pulp.
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Fig. 5. Internal bond strength of sheets made from
bacterial celiulose and hardwood kraft pulp.
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Fig. 7. Breaking length and tensile index of sheets
made from bacterial cellulose and hardwood
kraft pulp.

A 343 Zx 3718 249,

w2 ot g2 0 29 77} Folo i %
A= W& G 18 TN B upstgd
o] Aol Z7I2RE gA o3 ¥ 4 Ut AF7
29 GAF, WHEAFEE TG AR
vl 2jold 82 9 20| H7lako] F7igt wet &
A F=Z7HaY 5 F2)E AYsid. aga
ol Zxe] Frke He o ldER A HIMF
60% A= gkt o, 70-80% A7 A
dAH o g Z=e F77F E3A UERTL,
90% °’% 71w} A 43 Z=ot 571
He @48 BAn olAY €49F 2 AARAF}
ezl gaex 70% Y 4% 8 B
ol AL ¢ 3 oA £33 Uehe uiet 2
o] AlES] Wxr} 70 - 80% A7krEdA F43
A ZF7keRa, o8 YAy A=st 343
A Z7EASE ¢ & o

AZ7EE NELEA . AH LA FAAN wet
pressing Al AA& AAAF17] A% F8§ AR}
ojt}. o33 ARAAEE AT WHLEA
A2 18, wet pressingZ7t, 3HHEHF A7
5 o &71x) 9] "9y o] Scott(1985)%, Bither ¥

Journal of Korea Tappi Vol. 29, No.4, 1997

Waterhouse(1991)%” Paavilainen(1994)%,
Retulainen ¥ Nurminen(1993)® %o 9]&)
AT Aen}, AAAE A 2 ¥ FE&
AR AFE 545 Wol 18 2 wet
pressing®] Z7to|t}. ulegloldERZ 9 A7} 4
3 2% 377 98 dHEoldERe
2 FA7MA) A dEg2ex0] nlo)ag WuY
o] Af7t viRitke] HEE 7] W2 Aoz
Az,

vy ol ER 0 20 b7t Folo BE B4
& PR E Aed Uxy Fute 34 2
Y 8 oA Hiupel Zo] uwHEold gz 9 29
B 22EY V|9 E FAE ¢ gt ot
AE2 Q29 HEEE 490%EM APTEYT
82% 9] F2 6ol @sta glon, o mAg
Hrdg pAE dejopdER o2 Hfe ¥
Zol AUAHoR wl¢ £ o|fEos HA4d
o} ol ¥ L R At 2FE =9 9
T 9 WREASREY F7te) ZA 7dsid, 2
HHo2 & 7= 4FAE Yl Rz 4
2+t

a9 9 & JAxd "ie Weeoldegze

600
500 .
4001 /

300 d

200- o«

Water retention value (%)

100'}/'

00 2 40 e 8 10
Content of bacterial cellulose (%)

Fig. 8. Water retention value of pulps made from
bacterial cellulose and hardwood kraft pulp.
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Photo 1. Scanning electron micrographs of sheets containing bacterial celluloses.
A: 100 % kraft pulp sheet, B: 20% BC containing sheet
C: 40% BC containing sheet, D: 100% BC sheet
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