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Abstract : This is the study for the removal of a toxic heavy metal ions and the recycling of expanded polystyrene
wastes. Thus expanded polystyrene wastes collected from the packing materials of TV or chemicals and dissolved by
80wt.% solvent(N, N-Dimethylacrylamide), electrospun in DC 20kV by power supply.

Generally, the electrospinning is a process of manufacture to the fibers of nanosize from polymer solution.
Manufactured nanofiber mats by electrospinning were sulfonated by conc.-sulphuric acid with Ag,SOy catalysts for the
exchange capacity of heavy metal ions and the properties of structure with sulfonated time investigated by FESEM(Feild
Emission Scaning Electron Microscope). _

The ion exchange capacity of light metal(Na"), Cd(IT) and Ni(Il), and by a nanofiber mats were 1.94[mmol/g-dry-mat],
1.72[mmol/g-dry-mat], 1.24{mmol/g-dry-mat], respectively., and water uptake content showed a similar trend with IEC.
and The selectivity coefficients K of Cd(Il), Ni(I) ions showed 0.324, 0.228. respectively

Key Words : ion exchange fiber, removal of heavy metal ions, electrospinning, nano fiber

LMdE AR WY, FaHadsorption), S % ofat 7

25 dmembrane) S ol43F i ol U, o]

A g g Eek Adle) Bun Qe e PUES A2 olF vl BUHE A gk
] }_ ,1

Q3 44 99 AR Frldlm QI Ba) 420  OlEY FEHY NEL ¢4 FAY deAH f
U sleET 2 B4 BAL o Be o 94 23 HEH Ved E4 2 /A 2ad A
= Aol 44 A AUFI] o) 2o °lk

Qoll A S HallFED 0|5 FIFES 8] & H7| fFEE2RH 295 e T35 AAe F
AERNG B9 AR o A4F g R 5 2 A S B A Ee gesta sld o
2o T3l dogozy S0z 4 A dre AU A2 TFEY 24 vt E Al 7=
wg < glrk. o[ 8HI W FEe Fes FAF ol&md

wEh ol#d F3&e ode] WaE Hasis AT WHEHE AMEshs o] A Aol o
7} Q5te] ATAEL ol 71X WS st 9 23 Faol o e 2 FAAZ Jl, &,

ok 3 el 319} H(chemical precipitation), B 4ERe28 T FEASS o8t Yl
%@(coagu]at]on or ﬂocculatlon), O]%E@}O]q— -g—ﬂ“ 017)-1% A}_%—é}q —%‘;’19—" %Z}%é‘% E%\E}':ﬂ- CH.;LX]-
#%, B scomplexation), A7)5heby gy, S HISD QP 18a o] Lade] g why

 2Ed v guld e FEFINA S

o)
=
hihy0901 @hanmail.net AFHRZ ey AREEta gtk ey o]zl 7}

57



of &

A

ol

iy

Aol v Az o] BgEhi Azt 2

ge 9ol itk JER of2fd s He
7] A% A7E0] AY=IL glort of win| @
o By,

ox, ol

Y H2 2Padrlee) 3248 o B
o) 24 ALe] 27| AR AFSE Aolzn} RE
o] ZAHoE YAHIT YT, 4

$E9) A8 &
o2 £43Ad AFe) WA 2L B fela))
g FHoR FxHR Bol AH8HD Uk
9 BAY B w7 B 80 2 BAS oF
Feha itk 53] AFe] TRARE E)EAL
BIAZ] &9 2E2FolE AL ST
o] ZE|ZES) G AAAE B ok 4%
2429 =7 §7124 43S 93 ok Tt
olgfgt 2E|2E9 HIES FE 47 E viyA
Pota f4eE Az Bolth”, wepd olgid
2AIE as] Slatel Fuls BE FAHoR
& B0l el HT 93 WA sdsiors

854 Alolth
o]l EAIY 71 2 SHAPHL otE ARE
7Neg A

bl AEE &2 Eol: whfolg &t
At a2y AL A E B olyX]rt
299 83 ohfe} 7|% ALE ¥ sl%0] & F
A,

Yo o Feagsel ARE PHdE 2
A INARZ B/ 5 vk A sk Hyd| ¢
s B <ol g WY 2Ekn A A
2 AAR Al olgeks Wel Tk ol W
2 244 4R 0 LS ek Bl £
=(monomer) & A 334} 7}A| 7] &(grafting tech-
nology)oll &3 F53AE wHeo] o8 7K 7T
& 7t Wmembrane)S TH=E WYo|th 1E]n
dzol o WL Qg FoA & ouxE
= WHOEA, o]g WL S AUAE 8
Hi d4E o ‘ﬂa“%}t r H t2=7 71 e #A
£ A of7] AlFI7] Wl 2243 Ae Aurt g
T} wixgto g Qg 2 AAS EW ARt
Bl o o] gl Hbo|t), o] HPHe £ Zg)
28 FA Ao SE5HE WEeR ‘3}% el H
I £33 et BEA §4E WA 4% X
A DA 5oz AHgshs wholrh .

2|2 A(polystyrene)2] A &gl hE ATE
ofz] Hej2 o]Fo]x1 ¢t} L. B. Brennan, D. H.
Isaac 52 HFE Ao|2d AL ¥ 134 &

58

B

Z2E]3 acrylonitrile-butadiene-styrene(ABS)S- &3}
of o] 7kx] 71AA B4 AES A% 24 54
gk A|ejstal ARt o g gpdttial E’._J..o]-‘}ﬂﬁ]—l)
22]3 Ali Karaduman, Emir H. Simsek % 2
7}st 19te] £(autoclave)ol] £ul 2A \_em;‘ﬂ%
(n-pentane) 3 Alo]Z =2 A cyclohexane) 1]l
Ed](toluene)—c" AREEE 735-9F &g AMSERA] &
A PR EEF 400TAA 2RI BA¢E Hlw
AYH A7), R T FABL J)For uAE
32%el| A 5%n|eto 2 EHQa AAe} FtAE 68%9
X 9% ABTIol SR AR F97) b
ol skgok?. 38 Yirong Liug} Jialin Qian £
& 53 S AAE o]-83dt] FE2 = 450~600
THSlA = Zel2eds &3 2E83 23 4
Z:] BFEH%EE 600 Co)aL o] W} ~E|HRE MY &4

il

&2 m}m

L 78.7%0|N1 o) RS AF ‘_% T 99.6%
—4 iEl%i++U1§ ATt EF AT X Guoxi,
:15)0

Liang Rui & ¥ Ze2EE sl
2420 Al 7Zn, Fe, Ni, 78]3 Cu7} & 38ko] ¢
vl sy} Lee9t Nohs-o Zu|~edy) &
@ ol & @(polyethylene) 18] 32 Z=) =2 d(poly-
propylene)& 400CllX Zuj& o]-8d W3 EA =
Zl(semi-batch operation)e]] 2]&)] Ba] Adg A3}
0%l F&2 23l JAE Atz FAH.

ol¢jof] AFAFEC] # ET|AEHAS GRS FE
;e o)8std] 2EARLHE 47| st g
w8 7)golm Tt azy ol2jg ATEol
F2 oix7} wel vt Yoz 444 o
GEAE AP E olele Roltk

A 2 drdAe d7] 2 EGede F
QA AaERE FAS At 49 AF <
3% WA Axsd) AT PHoR /|EY
HJ’%‘E‘:} 3t ARd Uy & ¥ AEEEL 41
(N, N-Dimethylacrylamide)oll =< A7]2 Q1 HRALY|
43 U1 AAE 2T ARE AIEE UE
I oA FEE o2& AAY & U VTAES
Rolahe ez %%ﬁ:_ A7 e )
Stk ol e WAEHL 2E Lhe =9 24
< A 93 A ]'ZV}?‘;”VS‘(FESEM)E
olgsisic TelT 7154 e dlee) waksd
(ion exchange capacity)¥} £ &3t water uptake
content %), 71=w o YA o]29] T3 T2,
AAFE ZABI 87 HAAE 72852 &

gahaa Ao

r;’L oE

Journal of the KOSOS, Val. 19, No. 3, 2004



7154 thicMRoll 2t F85 ol2e] Mol et o7

2 w2 A=

2.1. 7154 i ol EFH|

F24 o]l FHE 7 HAEREY leA
UARE Axsh] et oFF 48 Alolx(H
22 2%) @ AXAF EFE Aol2E £Je%
t}. o]A-& <F 0.5mmo)ste) AV 2 AUt F, &4
2l N, N-Dimethylacrylamide(Aldrich, 99%) 100mL
©9.13900 93 UARE TR, 71E % A7
4% Egd €4S 9% 2mL)ol ¥ a1 power
suply(Gamma, ES40P-5SW)E o]-&3}] oF 15~25kV
ool A Fig. 10|42} 7] electrospinningS- 4 A5}
Ak, o] uj 73 FolA HALE = Y 379 M
= A2 B gt RolA|A Ha o|FA HA &
of ZolA wEoZ wWlEE 0T LN 2403t
¢b A3} FESEM(field emission scaning electron
microscope)2 of-&3ste] 1 FERA A& HT

22 &£E3

ZHE ES A7) o SXSemAER Aukst &
Zujstd gk §-4(100mL)e] ¥ A7 Wsle] w}
2} 5RO A 3AIZI7HA sA A N SE8E Al
ojuj Zuf& AgSO(Sigma, 98%)E 0.28& AHE3HA
t}. o]¥A 3l £&E3tE MEE YA Aol
kg olo) BT 2 70% 50%, 30%2 2Fd &
AHH 02 2|17 A AS Dol u HFH o
ZTT FRT(183mQ o) el A 2443t ThA] ¥HE

oz ARGtk A%l ANY HES Fex
(0C)l B3 A Ao} BB TAE 54

aF

+ HIGH VOLTAGE
POWER SUPPLY

: COLLECTING SURFACE
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(b} Sulfonated nanofiber(10minute).
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{¢) Sulfonated nanofiber(1hr).

(d) Sulfonated nanofiber(3nr).
Fig. 2. Scanning electron micrographs of nanofiber by waste
polystyrene foam on sulfonation time.
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Table 1. Properties of Nafion 117 membranes and nano-mat

Nanomat Cation
. Nafion 117 Exchange
(experiment) Resin
Type Heterogeneous | Homogeneous |Heterogeneous
Tonicform as shipped
Exchange capacity 1.94mmol/g | 1.37mmoVg |0.6-1.7meq/mL
Thickness or Mesh 0.32mm 0.200mm 50-400
Specific surface area]  71m%g - -
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