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Preparation of Calcium Alginate Fiber by Ion Exchange

Tae Won SonT, Min Gyeong Lee' and Song Jeong Han'

School of Textiles, Yeungnam University, Gyeongsan 214-1, Korea
IDepartment of Textile Engineering, Yeungnam University, Gyeongsan 214-1, Korea

(Received: December 22, 2010/Revised: January 18, 2011/Accepted: January 27, 2011)

Abstract— Calcium alginate fiber were prepared by wet spinning of various conditions, including different concentrations of
sodium alginate solution and CaCl, concentrations for coagulating the fiber through an absorption of calcium ion. The absorption of
calcium ion during the coagulating step lead to solidify the fibers by the replacement of sodium ion with calcium ion to produce
some cross-linking. The concentration of calcium ion in the calcium alginate fiber seems to be well related to the mechanical and
physical property of the fiber, such as fiber strength moisture regain, and degree of swelling. The tensile strength of calcium alginate
fiber was increased along with the increasing amount of sodium alginate solution. According to EDS analysis, 7 wt% CaCl
coagulation bath resulted in more calcium ion in the fiber compared to 3 wt% CaCl, coagulation bath. The decomposition
temperature of calcium alginate fiber was 199°C, which 14°C higher than that of sodium alginate.
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Fig. 1. Gellation of sodium alginate by calcium ion.
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Fig. 2. Wet-spinning process.
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Fig. 3. Viscosity of sodium alginate solution.

Table 1. Spinnability of alginate fiber according to
condition of SA” and CaCl, coagulation bath
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Fig. 7. SEM photographs of calcium alginate fibers prepared from 5 wt% sodium alginate solution and
CaCl, coagulation bath; (a) surface (x1000) and (b) cross section (x500).
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Fig. 8. SEM images and EDS spectra of calcium alginate fibers prepared from 5 wt% sodium alginate solution

and CaCl> coagulation bath; (a) 3 wit%, (b) 5 wt% and (c) 7 wt%.
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