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Preparation and Rheological Properties of Chitin and Chitosan
2. Effects of shear rate, temperature, concentration and salts on
the viscosity of chitosan solution
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Effects of rheologlcal parameters, such as shear rate, temperature, concerntratlon, saits on the
apparent viscosity of chitosan(deacetylation degree: 84%, Mw: 267,000) dissolved in acetate buffer(pH
4.5) were investigated. Rheological properties of chitosan solutlon from cuticle of red snow crab
(Chinonecetes japonicus) are as follows. 0.5% chitosan in 0.1M acetate buffer (pH 4.5) solution showed
Bingham flow having hysteresis loop. It's flow equation was 6=0.757+19.6y(r*=0.99). The viscosity of
chitosan solution is exponentially increased with its concentratlon, and showed Arrhenius dependence
with respect to the temperature (10C~40C). When various salts were added to chitosan solution, the
viscosity decreased as the concentration of counterion increased. But the type of counterions itself does

not have any significant effects on the viscosity.
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Fig. 1. Shear stress versus shear rate plot for 0.5
% chitosan solution(0.1M HOAc-O.1M
NaOAc, pH 4.5) measured by Carri-Med

Rheometer.
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Fig. 2. Arrhenius plots of 2% chitosan in 0.2M
HOAc-0.TM NaOAc buffer solution (pH
4.5) at various shear rates.
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Fig. 3. Arrhenius plots for various concentrations
of chitosan in 0.2M HOAc-6.1M NaOAc
buffer solution(pH 4.5) measured at 9.4
sec”’,
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Fig. 4. Viscosity-concentration-Temperature reja-
tionships for chitosan in 0.2M HOAc-0.1M
NaOAc buffer solution(pH 4.5) measured
at 0.8sec™’.
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Fig. 5. Effect of the type of counterions and
counterion concentration on the apparent
viscosity of 2% chitosan solution(0.5M
HOAc) measured at 2sec™.
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