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Bacterial cellulose (BC), which is produced by Acetobacter xylinum (A. xylinum) in culture, is made up of a
three dimensional network of ribbon-shaped bundles of cellulose microfibrils. Recently, novel techniques to prepare
shape-controlled BC hydrogels having various shapes such as tubular and hollow sphere have been reported, and are
reviewed here. In order to reinforce these BC hydrogels, preparation of BC composites incorporated with hydrophilic
polymers or inorganic materials are attempted. For instance, two methods such as so-called culture method and soaking
method are adopted. In culture method, A. xylinum is incubated in medium containing dispersoids. In soaking method,
BC hydrogel is immersed in e.g. silica sols, then silica particles diffuse into the BC hydrogel and lodge in the spaces
between the ribbon-shaped fibrils. If we can use porous BC aerogel, preparation of the hybrids will be readily available.
BC hydrogel has three dimensional network of ribbon-shaped fibrils, and pores between the fibrils are filled with water.
When the BC hydrogel is dried by using supercritical CO, fluid, then water in the pores is replaced with CO, and BC
aerogel can be obtained just maintaining the structure in BC hydrogel. In this paper, composite materials using BC
aerogel is also reviewed.
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Fig.1 Formation of cellulose fibrils from Acetobacter xylinum.
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Fig.2 SEM image of Acetobacter xylinum and cellulose fibrils.
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Too P EERHIT, O FRIC X o T A X%l
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BUKMEAAOREHIC L > T — RADERENRR Y,
RALKEZR DY T X ME R W8S, Bl —xAERIT
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O 1 HOKFENBRL HD, 2F0, VAR KRIZ7u7 »
7 U VMR S SEATICES T 213 EmEbdmE N & < 72
HnbnTng, 30 BC 7 F LIS v a~w T
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Fig.3

Fig.4

Bacteria cellulose gel sheet.

5T20-52%

ST0-8.7%

Intensity

10 20 25 30 35 45
28, degree

5 15

Fig.5 Wide-angle X-ray diffraction profiles of BC and
BC/silica hybrids.

Fe¥o 7ot rtiro—2 (HPC), CM-FF %20 %
mzzse, ¥ruo—23Ir7a7 07 VLo ZEH L
(1 1 0)i DFFRAVECSN 23 AR, 20 = 14.5°FHL D1 1 0)E—
JHREMNMET Lic, 2oL RBigu%, ~ U )/ kit

(ST20 = #% 10 ~ 20 nm, pH9.5, STO = % 10 ~ 20 nm, pH2.4)
BRI L TR BC/Y ) AR (~Na 7
Uy R) IZonTh RGN,

BC & BC/Y U ATV » ROJRA X RET & JES
% &, Fig5 DX 912725, BC T, 20 =14.5°2(1 1 0)H,
16.5°12(1 1 0)iH, 22.5°12(0 2 O)IH DK S &£ L %, BC T,
1 10)EA Y R ART ¢ 7V N DFREFEATIORIRIZRD
ML 20 = 145°D =27 MR HD L vbhTng, 1617
LnL, BEER Ty B &2 RTATSH E Figs [TRLE
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28 GPa lZF Thr o 7=,
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VI T 2T A EO IR KL, SHEREN
b ERIFTHoTz, ZHUTIBC DT 4 7V ANY R ARTHE
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Fig.6 Deformation of ribbon-shaped fibrils by inclusion of

silica nanoparticles in cultivation of A. xylinum. (a) Complete

ribbon in BC prepared without silica sol and (b) disruption of
ribbon-shaped fibril formation by silica particles.
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Fig.7 Preparation of BC hydrogel/silica hybrid and dry
BC/silica hybrid sheet.
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BC7 v /7 L Oiifdis Lz zFH L= BCEAMEHC S
WCIRRD, KEDHEELE T 5 a7 L oa iRk z 5y
WL T2 AT 7 Fk, ) ERE 2 @I fileE L
DO A KBS D EERE SR LT T v L
LB ENTES, @, B KAty ) Fre
WA G, N EFR T AR CEE InALL,
TR VTR L, Rl Z LA L I3 G D i EE &
nd, B LS80 0B EBR TV &, BRo
IHABRRE G, DD FEOBRNE L DA, WS HEST
LCEAERDOEHRNTRHL T B L, MALONERIZITEAH
CMHORENRAELT D,  OFEICITEERR 7 I R R
WERRT2BENNEL, MILEZIGHE S &5 F s n
FHBT D,
WIEEORHENNRKE VT E, B/ NS0T E, £72
AL NS WVIEEBE IR EL 225, Bz, EHE17
um O BRIFNHRD IV OZERIT Sum &b, T
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Fig.8 Compression creep of BC hydro-gel and BC

hydro-gel/silica hybrids in water at 20 °C
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Fig.9 Stress—strain curves of dry BC/silica hybrids as a
function of silica content.
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Fig.10 Silica content in BC nanocomposites as a function of the
silica sol concentration in the soaking method.
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Fig.11 AFM image of BC/silica nanocomposite prepared by the
soaking method.
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Fig.12 SEM images of BC aerogels prepared by the various procedures.
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Fig.13 SEM images of surface and cross sectional views of
BC/SiO, hybrid aerogels prepared from BC ethanol gel and BC
aerogel.
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Fig.14 Temperature dependence of the ionic conductivity of
BC/PEO gel electrolytes.
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