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Design of Polymer Hybridized Ionic Membrane for Use in Specific Separation of Heavy
Metal Ions
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Certain heavy metal cations such as Pb{ll) and Cd{lI) are extracted into organic
solvents as anionic metal halide complexes by liquid-anion exchangers. The potential of
these phenomena for application in heavy metal ion separation by functional charged
membrane, which is composed of cellulose triacetate as a membrane support,
o-nitrophenyl octyl ether as a membrane plasticizer, and trioctyimethylammonium
chloride as an anion-exchange carrier, has been developed. Donnan equilibrium of the
system allows PB{Il) and Cd(Il) chloride complexes to be concentrated in the aqueous
receiving phase Although the permeation selectivity of Pb(Il) and Cd({IL) were influenced
by the experimental conditions due to a difference in the Cd(II) retention in the membrane
phase, high permeation selectivity and efficiency for separation of PKII) and CH(il} over
other heavy metal ions were successfully performed in the present membrane separation
system.
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Fig. 1 Pelymeric Plasticizer Membrane
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Fig. 2 Snuchae of Plasticizer
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Fig 3 Efit of tsnparahure on pameation behavior of CA(Tl) and PRI
chloride complezs. Soure soln: 026 M Mgl soin containing 0.1
miv CT) and PBI (250 ml). Receiving soln: pure water (5 ml),
Mestibeane arear 08 an’. Mesubrane (2) CTATOMACNPOE (1:2:2
witdg), (b} CTATOMACMO (1:22 wik).
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Fig 4 Effct of membyane ares on pameation bdavior of CAT) and
PL{T) chloride complenes. Source soln: 025 M MgCl, soln. containing
0.1 M CT) and PH) (250 mL). Membrane CTATOMACNPOE
{1:2:2 wid. {2) Menibrane aree: 08 end® rexiving soln: pure water (5
ity (b) Membeane area: 15 an’, reosiving sotn: pure water (10 mil)
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Fig. 5 Enidhment factor (EF) of metal fons asa fundion of EDTA
concenhation in the recelving solition, Sowre soln: 0.25 M Me(l, soln
cortaining 01 o Gl ard PHID) (260 ml). Receiving soln: puie
vate conlaining EDTA disodium salt (10 i), Membrare area, 15
an’. Memtrane CTATOMACNPOE{1:2:2 wi%).
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Table 1. Effect of additive salts in receiving solution
on permeation of Cd(Il) and Pb(If} chloride complexes®

EF after 5 h
Additive saits Cd(ily Pb(ID) Cd(i)/Ph(iD)
Non 3.7 9.5 0.39
0.04 M Acetate 0.8 3.7 0.22
0.02 M Succinate 0.5 3.4 0.15%
0.02 M Sulfate 0.3 1.4 0.21
0.02 M Thiosulfate 0.3 0.1 3
0.01 MEDTA 76 0.1 75

*Source soln: 0,25 M MgCl, cortaining 0.1 mM Ph(lf)
and Cd(ll) (250 mL). Receiving soln.: Additive salt
solution {10 mL). Membrane area, 15 em’.
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