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Evaluation of Water—resistant Properties of N—chlorinated
Bacterial Cellulose Sheets
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Water-resistant properties of N-chlorinated bacterial cellulose (N-CIBC) handsheets were investigated.
N-CIBC was prepared by the three step reaction: cyanoethylation, carbamoylethylation and
N-chlorination. Wet tensile index of N-CIBC sheet increased about 2.2 times when degree of substitution
(DS) was 0.025, and increased about 3.2 times when the DS was 0.05 comparing with BC sheet.
Dimensional stability of N-CIBC sheet was also improved as compared with that of BC sheet. It is
considered that remarkable improvement of water-resistance and dimensional stability by N-chlorination
is attributed to the inter-fiber bond formation and the improvement of sheet-formation
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Fig. 1 Apparatus for preparing BC handsheets.
Slurry was obtained by defibrating the BC pellicle
and BC derivatives by blender (15000rpm). Filter
used was PTFE (Polytetrafluoroethylene) filter
PF020 (ADVANTEQC).
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Table 1 Strength properties of BC, CEBC, CBBC and N-CIBC handsheets.

Foldi
Pul DS* Dry tensile index | Wet tensile index Burst factor Tear index ; ne
P o (N*m/g) (N*m/g) (kgf/ cm?* m¥g) (mN*mZ¥g) en u.ra'nce
(log1oN)**
BC 0 63.13 815 0.38 2.09 297
0025 56.72 714 0.30 3.02 2.79
CEBC 0.05 5721 7.39 0.38 3.78 311
CBEC 0.02? 65.72 6.68~ 0.26 213 3.26
0.05 63.13 10.27 0.49 2.80 3.32
N-CIBC 0.025 67.09 18.17 0.59 361 333
} 0.05 89.29 26.86 0.79 482 342

*D.S. (Degree of substitution): Number of corresponding functional group per glucose unit.

**Folding endurance was tested under a tension of 1.5kgf.
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Fig. 2 Effect of immersion time in water on the wet
tensile index of BC and N-CIBC sheets.

Symbols: BC sheet : A, N-CIBC (D.S. 0.05)sheet :
0.

* Tensile index of immersion time 0 is dry tensile
index.
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Fig. 3 Changes in tensile strength of sheets by
leaving in an atmosphere of 23° C, 50%RH after 24
hours immersion in water.

Symbols: BC sheet : A, N-CIBC (D.S. 0.025)sheet :
H, N-CIBC (D.S. 0.05)sheet : @.
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Fig. 4 Dimensional changes of BC and N-CIBC
sheets by wet—dry cycle.

Notes : 1 : air dry, 2 : wet (24hr immersion), 3 :
thermal dry (105° C, 2min)

Symbols: BC sheet : A, N-CIBC (D.S. 0.025)sheet :
H, N-CIBC (D.S. 0.05)sheet : @.
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