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Abstract : The gelation characteristics of chitosan of different molecular weight were investigated in terms of concentration and temperature of alkari
aqueous solution. The average molecular weights and the degrees of deacetylation of the chitosan used were 2.0%10° ; 5.2><105, 82x10° and 85%,
respectively. Sedium hydroxide solution was used as a gelation agent. A simple diffusion model was applied to study the gelation rate. The diffusion
coefficients of the gelation agent in the chitosan gel increased with increasing its concentration, temperature of the casting solution, and molecular
weight of the chitosan.
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Fig. 1. Schematic diagram of diffusion model.

LC ¢=0 at t=10 (2)
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Fig. 2. Intrinsic viscosity of chitosan sample dissolved in 2wt%
acetic acid.
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Fig. 3. Comparison of theoretical and experimental gelation length
as a function of time and m.w. of chitosan. (2N NaOH,

15TC)
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Fig. 4. Comparison of theoretical and experimental gelation length
as a function of time and mw. of chitosan, (2N NaOH,
257C)
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Fig. 5. Comparison of theoretical and experimental gelation length
as a function of time and m.w. of chitosan. (2N NaOH,

35TC)
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Fig. 6. Comparison of theoretical and experimental gelation length
as a function of time and m.w. of chitosan. (3N NaOH,
25T)
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Fig. 7. Comparison of theoretical and experimental gelation length
as a function of time and m.w. of chitosan. (BN NaOH,
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Fig. 8. Variation of diffusion coefficients with concentration of
casting solution at 25C
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Table 1. Variation of Diffusion Coefficients in Chitosan_ Gel de-
pending on the Temperature. (m.w.:2X10°, 8 wt%
chitosan, 2N NaOH, ¢, =0.08 g/cm’®)

Temperature | C; x10" | Diffusion coefficient | Activation energy
(T (@em® | D x 10° (ecm®s) | E (Kcal/g - mole)
5 1.05 283
15 127 341
335
25 1.39 412
3H 1.69 522

Table 2. Variation of Diffusion Coefficients in Chitosan Gel De-
pending on the Temperature. (m.w.:52X10°, 5wt%
chitosan, 2N NaOH, C, = 0.08 g/cm’)

Temperature | C; x10" | Diffusion coefficient | Activation energy
() (g/cm®) D x 10° (cm®/s) | E (Kcal/g - mole)
5 1.77 349
15 193 425
374
25 228 545
35 232 6.75
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Table 3. Variation of Diffusion Coefficients in Chitosan_Gel De-
pending on the Temperature. (mw.:82X10°, 2wt%
chitosan, 2N NaOH, ¢, = 0.08 g/cm’)

Temperature | C, X10° | Diffusion coefficient | Activation energy
(Tt (g/em) | D X 10° (cm¥s) | E (Kcal/g - mole)
5 2.36 3.7
15 250 498
435
25 2.7 6.35
35 298 815
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Fig. 10. Concentration profiles in chitosan gel with the variation
of m.w. of chitosan. (2N NaOH, 25, 300 min)
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constant for determing 7 [-]
concentration of gelation agent [g/cm’)

concentration of gelation agent at x=0 [g/cmg]
concentration of gelation agent at x=xx [g/cm’]

diffusion coefficient of gelation agent [em?/s)

; activation energy of diffusion [cal/g - mole]
constant for determing 7 [-]

»  average molecular weight of polymer [g/g - mol]
; time {s]

x ; distance [cm]

xr  length of growing gel [cm]
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[#] ; intrinsic viscosity [d/g]
7. ; relative viscosity(Kraemer) [-]
7  specific viscosity(Huggins) [-]
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