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Figure 1 (Color online) Photos of CaAlg (a). BaAlg (b). CuAlg (c)
and ZnAlg (d) films.
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Figure 2 (Color online) SEM images of CaAlg (a), BaAlg (b), CuAlg
(c) and ZnAlg (d) films.
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Figure 3 (Color online) Infrared spectra of CaAlg, BaAlg, CuAlg and
ZnAlg films.
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Figure 4 (Color online) TG diagram of four alginate films.
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Figure 5 (Color online) Stress strain diagram of four alginate films.
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Figure 6 (Color online) Swelling rate of four membranes in normal
saline.
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Figure 9 (Color online) Cross section of Cu ion cross-linked membrane after equilibrium (a), pore size distribution of different ion cross-linked
membranes (b), molecular structure of dye CBB (c), distribution of components in the system before (d) and after (f) non-equilibrium simulation.
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Study on the performance of alginate hydrogel filtration membrane
crosslinked by different metal ions

YANG ZhenHao', CHEN YiSheng’, Lin Ze', HONG YiDan', YAN QianYu', CHENG LeTian',
YANG Jing', ZHENG HanQi' & ZHAO KongYin'

! State Key Laboratory of Separation Membranes and Membrane Processes, Tianjin Polytechnic University, Tianjin 300387, China
% Characteristic Medical Center of Chinese People’s Armed Police Force, Tianjin 300180, China

Four kinds of hydrogel filtration membranes were prepared from sodium alginate (NaAlg) by cross-linking sodium alginate with Ca™',

Cu

2+

, Ba2+, and Zn”" solutions. The four membranes were characterized by scanning electron microscopy (SEM), Fourier transform

infrared spectroscopy (FT-IR), and thermogravimetric analysis (TG). The mechanical properties of the four membranes, the swelling
properties in saline and the retention properties of four inorganic salts and five dyes were studied. The pore size distribution and
retention mechanism were analyzed by molecular dynamics simulation. The results showed that copper alginate (CuAlg) and barium
alginate (BaAlg) hydrogel filtration membranes had better mechanical properties, anti-swelling properties and dye/salt separation
properties. The alginate hydrogel filtration membrane has the advantages of simple production method, green and renewable raw
materials, and no use organic solvents, and has good application prospects in the fields of dye desalination and other fields.
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