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ABSTRACT

As a separation membrane for water-ethanol mixtures, alginic acid has been used which is
hydrophilic polysaccharide and has excellent bonding capacity with divalent metal ions. Pervaporation
characteristics of the alginic acid membrane were examined. The membrane was crosslinked with metal
ions for the improvement of mechanical strength and chemical affinity. And its pervaporation charac-
teristics were investigated. The first group( I A) metal complexed membrane cannot be used because
of their brittleness and excessive swelling in low concentrations of ethanol solution. But the permeation
characteristics of other metal complexed membrane were more improved than that of the alginic acid
membrane because of their contraction of the membrane and hydrophilic property of metal ion.
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Legend: (CT) cold trap. (FT) feed tank. (M) manometer.
(P) pump. {PC) pervaporation cell. (S) surge tank.
(‘'TC) temperature controller. ( VP) vacuum pump.

Fig.1. A Schematic diagram of pervaportion appa-
ratus.
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Fig. 2. SEM photographs for the cross—sections of the Ca-alg Co-alg Cu-algand Zn-alg membranes.
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Fig. 3. SEM photographs for the surfaces of the Alg Ca-alg Cu-alg and Zn—alg membranes.
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Fig. 4. IR spectra of Alg Ca-alg Co-alg and Zn-alg
membranes.
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Table 1. The data of atomic absorption analysis for
the various metal complexed membranes.

Metal Changed  Sodium Metal Removed
Complexed  Mass Content  Content Sodium
Membrane  (mg) (mg) (mg) Ratio(®)

Na-alg - 168 - -

Alg -14.95 092 092 94,52

Caalg —4.83 0.105 119 9.38

Comalg -1.23 0.075 15.5 99.55

Ni-alg 3.66 0.100 204 940

Cu-alg 11.56 0.037 243 99.18

Znalg 5.67 0.110 224 99.35

Fig.5. EPMA photographs for the cross sections of
Ca-alg Co-algand Zn-alg membranes.
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Fig.6. The effects of ethanol concentration on per-
meation rate of the Alg(#), Ca-alg0), Co—
alg ®), Ni-algm), CualgA) and Zn-alg
(%) membranes.
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Fig.7. The effects of ethanol concentration on sepa-
ration factor of the Alg(#), Ca-alg(0), Co~
alg(®), Ni-alg(w), Cu-alg(A) and Zn-alg(%)
membranes.
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Fig.8 Recent progress in water—ethanol pervapora-
tion membranes(16).
® :feed ethanol 85~90wt%
A :feed ethanol 2~95wt%
1. poly(maleimide-co-acrylonitrile)
2. chitosan 3. crosslinked PVA(GFT)
4. poly(hydroxymethylene)
5. CMC/(08DS, Na*) 6. sulfonated PE(Cs*)
7. poly(allyl ammonium) chloride
8 polystylene sulfonate/PVA
9. chitosan(HSO) 10. alginic acid(Co™)
11. crosslinked polyethylenimine
12. PAA-polyioncomplex 13, crosslinked PVA(100C)
14. alginic acid(Ca® : 70wt% ethanol)
15. alginic acid(Ca® : 80wt% ethanol)
16. alginic acid(Ca®™ : 90wt% ethanol)
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