Polymer(Korea) Vol. 25, No. 3, pp 311-317 (2001)

oulst GMA-DVB 3849 #4845 22 48 e 54 54

F941 - olgdo} - oJRF*
Fdusta seEsd), 8 948 d7s
(20003 108 23¥ H)

Synthesis of Aminated GMA-DVB Copolymer and
Their Adsorption Properties for Nitrate

Teak-Sung Hwang', Sun-Ah Lee, and Myun-Joo Lee*
Department of Chemical Engineering, College of Engineering,
Chungnam National University, Taejon 305-764, Korea
*Korea Atomic Energy Research Institute, Taejon 305-600, Korea
Ye-mail . tshwang @cuvic.chungnam.ac.kr
(Received Oclober 23, 2000)

2 9 2 AR wheAde] 2 344 dEkQl glycidylmethacrylate (GMA)E o] g3t &
B3y o2 bead type?) GMA-DVB FHEAE A x3tz, ol FZ2EAE trimethyl
ammonium chloride 2 o}13}8}e] trimethylammonium7]& zte A 4AE L0]2 w3lex]E
FA st o714 Asbgel] FESHE 20l F NO; AA 713 W7t "= SO,20) A
o2 gauE Ad Aetsle 7laA)Ql divinylbenzene (DVB) 2] k& WEA]#A 7k g 20]
Lo dig M5 RN, e FAd digt B NOy o did F3es nasigich

E& FT-IRS 53l 5 A SRS aislgn, T3 ol7ig 528, oj2us 5 4
&8¢ Brtsle] Ttusd @e 9% ZAsdeh @714 DVB @3e] 4wi%d w ok}
FEE 384.3%, ©| 2B EHLE 3.25 meq/g, HEEL 77.1% 2 71 FH o2 Yehgul

ABSTRACT: In this study, we synthesiz¢d bead-type GMA-DVB copolymer using
glycidylmethacrylate (GMA) with high reactivity and hydrophilicity. Macrorecticular anion
exchanger containing the trimethylammonium group were then prepared by amination with
trimethylammonium chloride. We observed that the size of NO5™ is smaller than that of SO,
which disturb NO;™ removal in most of coexistent anions in ground water. Thus we investi-
gated selective affinity for NO3™ and properties of individual ion exchangers with various DVB
content. For each resins, we confirmed formation of copolymer by FT-IR spectrometer and
investigated ion exchange capacity, swelling ratio, the amination yield and the effect with de-
gree of crosslinking on adsorbability for nitrate. When amount of DVB is 4 wt%, amination
yield, ion exchange capacity and swelling ratio was 384.3%, 3.25meq/g and 77.1%,
respectively. In these result, it can found that synthetic optimal condition is 4 wt% DVB con-
tent for monomer.

Keywords: nitrate, glycidylmethacrylate (GMA), divinylbenzene (DVB), macrorecticular anion
exchanger, trimethylammonium gronp.
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Figure 1. Reaction scheme of GMA-DVB ion-
exchanger.
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Table 1. Basic Properties of GMA-co-DVB Ion
Exchanger?

exp. crosslinker DVB content (wt%)

no. properties

2 3 4 5 6 7
(a) amination yield (%) 112.5281.0384.3345.3 79.0 61.7
(b SR .GMA-co-DVB 112 135 172 163 67 51
(%) AGMA-c0-DVB 422 515 77.1 62.6346 317
(c) IEC (meq/g) 095 2.38 325 292067052
#S.R.:Swelling ratio. AGMA-co-DVE: Aminated GMA-co-
DVB. IEC:Ion exchange capacity.
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Figure 2. FT-IR spectra of GMA-DVB copolymers
various DVB contents. (a) 2 wt%, (b) 4 wt%, (c) 5 wt%,
and (d) 7 wt%.
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Figure 3. FT-IR spectra of aminated GMA-co-DVB
various DVB contents. (a) 2wt%, (b) 4 wt%, (c) 5 wt%,
and (d) 7 wt%.
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Figure 4. TGA curves of GMA-DVB copolymers var-
ious DVB contents.
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Figure 5. TGA curves of AGMA-DVB ion exchang-
er with various DVB contents.

Ak E=F axrt F7He ulep Fakazte] ws)
J wg FAHL 71TA 4wt%d
B, ZolAke] slmEdME gasts A
ERch o] FA AlTte] Xl upe} Fabeke] Frlsl
T olfre &9 olemgH A4d Ars} ulivix|
2 ZAhge] o]l 2mA ol =HF olnlrld Fits
o] dejFatsoel F7psby] Wiely, 7tuAl 4wt%
A Hd FHHEE FE AL 4wt% 7t o]
AEH o] o] 2w EL o] 717G S WEOR A}
gxflen o] Table 1¢] é-‘—}-"JrE Z dA3e
Aske Mol

@4, Figure 72 I¥E Fido]
F A dS Y FAeS AP
A Aot}

Figure 7ol Hi wie} go] NOy @5 &7 4|
Bt Ao e FASS B o2 SO

=

ol

==
T

-

o ok
e

29
Si!

i)

315



Ele

—— 2wt%  —o— Swy%
~0 3% - Sw%
—h— Wt - Twik

Adsorption capacity (ppm)

0 200 400 600

Time (min)
Figure 6. Adsorption capacities by ion exchangers
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