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THERFKBHRAMTEER CNAEEE ¢
AEF o WAL, B R E AR (Cone-plate ), [E R 1

FEROEEH 50 mm, BREE R 0.04 rad, XK
BEH 25°C , RS HEFE S 0.004 ~ 10 gem.

Table 1 Molecular weight and composition of sodium alginate samples

Sample M, x10¢ MM, Fe Fu MIG Fen
Na-MHGH-1 349 14 0.52 0.48 0.91 0.08
Na-MLGH-2 41 6 0.63 0.38 0.60 0.18
Na-MHGL-3 123 12 0.35 0.65 1.85 0.39
Na-MLGL-4 122 24 0.35 0.65 1.85 0.18
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Fig. 1 GPC chart for the alginate samples
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Fig. 2
MHGH-1 sample in water solutions at 25°C
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Fig. 3 Angular frequency dependence of storage modulus &’ (@) and less modulus 6" ([J)at 25°C for aqueous solutions of 4 sodium alginate samples

with indicated concentrations

Data were vertically shifted by 10° with given a value to avoid overlapping.
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Table 2 The gel point ¢, and critical exponent n of sodium alginate
- Na-MLGH-2 solutions
10'F E Ezfg Sample  M.x10° MJM, MG cuin%) a
. - Na-MHGH.1 349 4 091 7.8 0.3
g —en Na-MLGH-2 4 6 060 7.6  0.61
100 L Na-MHGL-3 33 12 1.85 8.0 0.38
L cqu=76W1% NeMLGL4 122 24 1.8 7.9 0.3
[ n=06I
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€ (wt%) M Winter BRI B RAL S WE R B, AR
o'F (4 3 B 18 % R T 7 IR 25 T R B Y = B A0 B
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Fig. 4 Concentration dependence of tang for sodium alginate
solutions at indicated angular frequency o
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SOL-GEL TRANSITION AND GEL POINT DETERMINATION
FOR AQUEOUS SOLUTIONS OF SODIUM ALGINATE

LIU Xinxing, QIAN Liying, SHU Tan, LU Lu, TONG Zhen
{ Research Institute of Materials Science, South China University of Technology , Guangzhou 510640)

Abstract The aqueous solutions of 4 sodium alginate samples with different molecular weights, molecular weight
distributions and M/G ratios were characterized with GPC, elemental anlaysis,and 'H-NMR. The sol-gel transition
was determined by monitoring the dynamic moduli of these solutions with increasing their concentration within the
linear viscoelasticity region at 25°C . This transition was found to obey the Winter and Chambon's relaxation modulus
equation G( ). From the independency of tand on frequency w,the concentration of the gel point ¢, and the
cntical exponent for the sol-gel transition n were estimated. For all samples ¢, is 7.6wi% ~ 8.0wt% , almost
independent of molecular weight M_, and n equals 0.32 ~0.38 for three samples with higher M and 0.61 for the
sample with lower M .This finding indicates that physical gelation in aquecus solutions of sodium alginate is mainly
induced by the interaction between repeat units of the macromolecules, and that the longer chains contribute more
perfect crosslinking structure at the gel point.

_ Key words Sodium alginate, Sol-gel transition, Gel point, Crtical exponent, Dynamic modulus



