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Abstract: In this research, the cation-exchange membrane (SS membrane) containing sulfonic acid group was prepared
by radiation induced grafted polymerization onto a porous hollow fiber membrane to effectively remove ammonia which
was produced by urea decomposition for peritoneum dialysis system. And the metal ionic cross-linking cation-exchange
membrane (SS-M membrane) was prepared by the adsorption of metallic ions (Cu, Ni, Zn) to the SS membranes. The pure
water flux and adsorption capacities of ammonia to SS and SS-M membranes were examined. The pure water flux of SS
membrane decreased rapidly with the density of SOsH group increasing. As the metallic ions were adsorbed to the SS
membrane, the pure water flux was increased. The adsorption capacities of ammonia at the SS membrane increased with
increasing of density of SO;H group. The ion-exchange capacity of ammonia of the SS membrane was approximately pro-
portional 1:1 to the density of SO;H group. The SS membrane had higher adsorption capacities than the SS-M
membrane. The highest adsorption capacities of SS and SS-M membrane appeared the highest pH 9.

Keywords: radiation induced grafted polymerization, ammonia, cation-exchange membrane, metal ionic cross-linking,

adsorption
1. 2 (Mg), ZF °l(Ca’), ¥4 ol¥M) §F 2L o
kS zAst AW pHE FHstE 2T A7)oh
ARE Eh&o) B (uren), R4, A oFRIZIY, [1]. 284 A% 7% AdHd B% LA Bo] &3
Heat 59 Ao 2D Qe =R Aoyl ol ARAGCM AP ARAI) oJ2A7HA o
Euoz YyRus wjAds|dolt) =3 A SR d%t AWE FEAIE dlol Atk AT #Hdte]
I YEF o|&Na), & o]&(Cl), #adF o L Q) A% oY (kidney transplant)olt A1 F

X (kidney dialysis)? Z2-& WS B3 e AFEY
A AFANAH

Tz ZHe-mail : kimmin@dongguk.ac.kr)

54



FA4 o3t Ao 2 ¥ Y E(hemodialysis)
[2]1% B2 (peritoneal dialysis)©] It} 7L F Ho}
FAL 38 B B4 AxE Frgd B A
sto] At FAAL B ol FYste] &xbe] Ay
oA #Ye w3 g Anz Y7 A4AE F
F& HES 592 53 34 2 AEH G 95ty
AAS L Eo] F-A71H Y3 AL F=E NHA )
+ Agyelth @9EMT vysty 58 ZAY g
SIAZE & o] AAHo|x, R5FA B AA

U E, dejde 24 59 A% =28 $4343).

a8y 249 AAY A g dfAds JE
9 fZo] glo] YAT Hojam 7; FEA G, Bzof
Ao E&ol o FAYE Za Yot 0|3 ¢A
& FEE7] 93, Saito F[4,5]% BHEA ExA
AL A N2 A2ES A st}ai , Kim 5{6]&
QA m o]i_,] }\-]FJJ;H H;qe g,]z‘s‘_} ]%E_ﬁ}g}- zﬂ
2 e olA ugute g 49 iR g o
TE 3%

L4E VHRIAANA AASE BHE 847 7
B3l 2 o Ao fraid Y=o ammonia; NH3)E
BRAZITH Wk o] uf WHEE YRYoLE A A
ojof @tk ARUoLE AASHE Wds 2EYDW,
A=A i%‘il‘?jw AT, o]2IHY[8] ol
dHA Stk 53] o]2wIE L o] 2uBAE AR}
o —*L«l °‘U\4°}§— Ol SUFANA AAS: PHe
E AEgolEY o]euseAyt dEHor dEA
At T ol 4%% AYA EAE = v
Ve Bt o) Aol ATE WES AL ¢
o} olof thEgAutel] o]y

=

A% =4 o]F2AE oY, o|LudERE was ¢
O M olg e BHE FET F A9 bl B
AFoAME 8& 7heEs A BAHE gRYolE F
HH oz AAG] A PP R, WA JTZE F
e FEste] bt AAME AN &
glycidyl methacrylate (GMA)E 12tZE F§dlo] &
EA71(S0:H)E YA ol wATHSSTHE A4
SHETh A7l B &S AT st F4o]
2(Cu, Ni, Zn)& o843t IHZE AAE 7wz
ol2tuF Yol wIEHSS-MT)S FAdt Fx
T&3 dEYoLY 2 EAS HAEIAY
B a9 542 b5 2o

N

y @
1. 7171 & Aot

Asahi Chemical Industry Co.Z%E W74 2 mm, 9
3 mm, pore size 0.34 pum, F5& 70%%] Tl
O T3 AY o3 e AT Yol
& W

Bl = oon

e}
IH5o AHEE AIFOEE sodium sulfite (SS:
Na,SO; - TH,0)E AH&stf 1, o|2udr] =9 ¥hg
AE ANEAZE AAG] At 1 M FAHHS04)
AHEEFETH10). Tl =U& A%K(Cu, Ni, Zn)
Kanto chemicalAt AZ& AH839 . dRnyo} &
A3t tryo} FAAFLS Kanto chemical®, Shinyo
pure chemicalAtoll Al A28 Aeks ALE3HTH 1 9

2 Nk Egolu 1 oY T3 A& Ast
Aot

JolewBr|7t EYE o EAWSE SAY] 9
& SEM (Philips, Model XL-30S-FEG)¥ FT-IR (Bom-
en, Model MB 100-10)-% o] &35t ¢ EYo} B4
A=FHEHL o] 43l9 UV (Shimadzu, Model 1201)E
AT

rlo o ot

2.2, 9o &4
FEA Y A gol2uy] g S0l Th
ny Folen#re EYFEE Fig 19 Ut

2.2.1. LA :LEE Y :

ZEAe 7] oA AAAE 200 KGy
ZAFEE & 10 v/v% GMA-methanol £ 93 423
A7 1HZE RS STk of 9 Aola GMA 1
gzE 280 GMAolg &tal, 18 EE & (degree
of grafting, dg)2 ThH&3} Zo] B3Rt

Degree of grafting = (W1-Wg)/Wox100 [%] (1)
A7M, Wo, Wi Z2F 71A), A8 ZE 3 $9 o

o FFe yehin,

Membrane J. Vol. 17, No. 1, 2007



56 HA8E - PA -

<7
o
B.p. Electron :07
beam ——
(o
_ — I

GMA membrane

CHz=CCHa
COCH2CHCH:
it N/

Porous hollow-fiber membrane

radical  gma Na,SO,

1 T 1
OH SO;Na OH SOH
M
OH SO,Na OH SO,H
o: OH OH
§S membrane
H,S0,
T M
OH SO,H OH (SO5)
T T MF
OH SO,H OH (SO5)
T 1
OH OH OH OH

I SSmembra 5S-M membrane
H,$0, Ni, Cu, Zn

Fig. 1. Preparation scheme of cation exchange hollow fiber membrane.
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Fig. 2. Experimental apparatus.
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Fig. 3. Adsorption of metal adsorbed as a function of density
SO:H group.
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Fig. 5. FT-IR spectra of cation exchange membranes.
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Fig. 7. Breakthough curve and flux of ammonia at the SS and SS-Ni membrane.
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