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Abstract

This thesis dealed with the effects of pH and electric field on cellulose
production and characterization of cellulose membranes produced by bacterium
Acetobacter xylinum TISTR 975. It was found that within 3 days cells increased in its
density from 1x10° cfu mI™ to 3.5x10° cfu ml™, the most at medium pH 4.0 compared
to the values used between 3.0-8.0. Inducing A. xylinum in pH 4.0 medium with
alternating electric field of 0.15 kV m™ and 80 kHz frequency for 7 minutes enhanced
all growth and increased cells density form 1x10° cfu mI™ to 4.4x10° cfu mI™.

Cellulose produced for 3 days formed hydrophilic membranes with average
pore size of 0.08 um, estimated by using a computer carnoy program. Electric
induction increased membrane porosity form 4.3% to 6.7%. Interestingly hydraulic
permeability (L,) of the membrane was 6.65x10™ m®N™s™, greater than that of the
control (4.98x10™ m®Ns™). This result agreed with impedance measurement, which
showed smaller value for the more porous membrane. Testing with Poly Ethylene
Glycol (PEG) of known molecular weight between 20-200 kDa, it was found that
MWCO of the membrane was 200 kDa (=~0.1um), the same as the control one. The

produced celluloses membrane rejected A. xylinum (0.4x0.8 um) by 100%.
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