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Synthesis of Alginate—derived Polymeric Surfactants

Hyun-Ah Kang, Moon-Sik Shin, Moo-Yeol Lee', Gyu-Jong Jeon, and Ji-Won Yangt
Dept. of Chemical Engineering, KAIST, Taejon, 305-701, Korea, TIT(JAPAN)'

(Received : 2000. 7. 18., Accepted : 2000. 8. 21.)

Alginate derivatives possessing varicus lengths of alkyl amine (C8, C12, C16) chain were prepared by oxidation
followed by reductive amination of alginate, and the products were characterized by spectral analysis. The surface
tension, critical micelle concentration (c.m.c.) and solubility of a hydrophobic compound, azobenzene, were examined.
Series of synthesized alginate-derived polymeric surfactants (APSs) reduced the surface tension. The dissolving capacity
of APSs toward azobenzene was about half that of SDS. In order to investigate the capacity of metal adsorption, Co
and Pb were selected as a representative metal. The overall removal efficiency of APSs were high compared with that
of alginate at pH 3, 5 and 7 respectively. Major mechanism of the heavy metal removal is the complex of metal with

carboxyl group.
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Figure 1. Synthetic mechanism of APSs.
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Figure 2. Oxidation of alginate at 4C in 0.25M NalO..
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Figure 3. IR spectra (A) Na-alginate (B) 10%-oxidized alginate
(10%CHO) (C) 10%CHO-C8 (D) 10%CHO-C12 (E) 10%CHO-Cl6
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Table 1. Molecular weight of 2,3-dialdehydic alginate.

Material MW(x104) Retention Time(min)
Na-alginate 344 25417
10% oxidation 226 25.900
20% oxidation 19.0 26.100
30% oxidation 219 25.933
40% oxidation 15.97 26.300
50% oxidation 18.72 26.117
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Figure 4. Surface tension of various APSs at the concentration 7.56 g/L.
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