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Abstract: In order to prepare high performance polymeric membrane, the crosslinked chitosan(C. Chitosan)membrane
was prepared, the transport and the selective separation of the metal ions through the membrane were investigated. It
was observed that the transport rates of the metal ions through the membrane increased according to the decreasing of
the initial pH in downstream solution. Proton pump mechanism for this transport phenomenon was suggested. The
transport selectivity is dependent on the selective adsorption resulting from the complex formation of chitosan with each
metal ion. The separatin factor{a.?*) for the membrane was 9.5.

LM = akw, chiting WAtAe] & Holw, chitosang W
dZe) o] it o] EAES 47 BAe g
Chiting Fig. 1¢] vyehdl wupe} 7o) g-(1—4)2- L2 EEgel 4™ £ gl& Aolvh. =g Fx )
acetamido-2-deoxy-D-glucose  unit®  o]& o}zl of B EEA7G olv|iy] 5o B5Y|E 2 9o
polysaccharide] ™, chitosan& chitin®] 29 &h4 9 B2 335 uhgAo] 4ste] AeAsht 24AEs)
oM Eolm|E ) g HolAEd}ste] A FAolc}. o %"]3}3’—» TR 2Tl 2elEe 24T
chitin#} chitosane cellulose®} §AgH F2& zZtw W ekt *&EJ 2t A8 FA el ssleh. =g
e, cellulose?] glucopyanose C-2$)3)¢] &= 715718 ol ks shsstng whe] y)sot
A7) Aol NopilEoho|eslsh ehalerz Ay ES) Ade] Solshel.
o] olc}[1]. T AR Add 55 53 715 ¢4
Chitin, chitosan®] W4-7] 4 4 T EA o 2ol ofste] mutsle] ML ARE stx 9«1‘4 )
Hlte] AW 322 §7] A Rejde sz S5 Aeto]l 54 43 gAY AR dF 9 3

416



7}3. Chitosanztel] 23k F4 o] ¢ F3 54 417

H NHCOCH, CHOH H NHCOCH,
H
“O—Y0OH VA u OH H
H H _
@ NN A g0
CH,0H H NHCOCH, CH,OH
H NH CH,0H H NH
H
o /bn NP WAL O 0u R
® N o—hos A o/Lo-
CH,0H H NH, CH,0H
g OH CH,OH g OH
H (0} -
() H o’ —0 H H 0
CH,0H H OH CH,0H

Fig. 1. Some structural formula of the chitin related

substance.
* (A) chitin, (B) chitosan, (C) cellulose
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Fig. 2. Schematic diagram of the permeation cell.
@ motor
@ sampling tube
@ pH meter(Orion 940 autochemistry system)
® feed solution cell
® downstream solution cell
@ membrane clamp

@ stirrer

433, A4A 23, 1993

i

3. &t & nF
3.1. 2% 0|22 2% =4

7} chitosan®te] Z& o]Lo) tigl F& EAL
pH #stel] w2} ZAEslodrt. chitosand Holg4 o]
+& Addxoz FEItta Al gloH[1], pH
o Azt webA F, H*9 F=7b Fobzlel wet
5 ol wiy Aol YA g HY
FAgo] 2rasta, pHrt Told HH F4599 e
=rt AstHER FAeke] Zagid

Fig. 3& 7}% chitosan?te] &% E42 Jelil
Aoz Mgel slshe] Curo] dedoz Fasd
pH 9J&A4& vehligle 289 dHdre 4 °
&9 3, o] whA, wiglsr, AR wiA, 2z
A7x, Aol yg]e 79 5, FE 7X, &
vje] A&, £elo) Atme} dr|s 53 €AY @
A7} Qleh Aol g4 AAF G2 4 ¢ 4
2] Eg&el vjste] Qe F37h A1 West A
(22 F59 WUx ; 053~187g/cm?, de] E
49 9g ; 1.85~3.5g/cm?, A 1 He] Ald 249
4% ; 2.4~89g/cm?). EF AHo| Z& o] e b

Of

£ W35 AAgE o} Solrldl A o)
£ 7H W AEst EAR o]2E o2 AHe| F
& ol ¢ 35 9 &Y EFSY o]
vlgte] kA FHES YA

ost $ - 0.005
2 g4} 4 0.004
s
£
E
T o3} 4 0.003
£
5
3
< o2f 1 0.002
=
Q

01} 4 0.001

0.0 4 : , - 0.000

2 3 4 5
pH

g. 3. Effect of pH on the metal ions adsorption.
Metal 1on solution ; 0.005mol/L Cu2*(e)
and Mg?*(0) separated. Membrane ; C.
Chitosan membrane
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Fig. 4. Effect of pH on the metal ions adsorption.
Metal ion solution : 0.005mol/L Cu?*(e)
and Mg?* (©) mixed. Membrane ; C. Chi-
tosan membrane
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Fig. 5. Effect of time on the transport of Cu?*
through the membrane.
Membrane ; C.Chitosan membrane, Initial
pH in downstsream solution ; 2(®), 3(A),
5(H), Initial conditions in feed solution ; 0.
015mol/L Cu?*, pH 5
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Fig. 7. Changes in hydrogen ion concentration of
Mem-
brane ; C. Chitosan membrane, Initial pH in
downstream solution ; 2(®) 3(A), 5(m),
Initial conditions in feed solution ; 0.015mol/

L Cu?, pH 5
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Fig. 8. Tentative mechanism of metal ion

transport through the chelating membrane.
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