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Q Of: WA HZAPRL o] g8l ojzdUAe ACF/PP &4 Bx3of aalze ¥hgAlA ACF/
PP-gAAc 2282 AUtk g4 358N FT-IR 23 1720, 3600~3100 cm™ #
ZojA C=0, -OHoll & =37} 8AHANUT, &0l F2Fd F5EAH) VS F2L F
7} e AL zAo| Bt ACF/PP-g-AAc TEEH ] FLo]2d dd F259 HHA
e 24/ 7t010on £Y ZAS| N FA5E Mn®t >Cu? >Co® >Nitte] 42 Mn®*
7t HUEase Vehdo 2y EFRgAdA Fholee] Fao e deugde oleutge] 274
Hgals A4S Jehliglen, £33 ACF/PP-g-AAc 33&d s 103 ol F3H5e] wslglol
Fezol 7hsd FAYL ¢ & AU

ABSTRACT: The ACF/PP-g-AAc copolymers were synthesized by the irradiational grafting
of acrylic acid onto ACF/PP fabric. The synthesis of copolymer was evidenced by the bands
at 1720, 3600~3100 cm™' on FT-IR spectrum. After the adsorption of metal ions on ACF/PP-
g AAc copolymers, the morphology with the small deposits on the fiber surface were ob-
served by SEM. The optimal time for the metal ion adsorption equilibrium on ACF/PP-g-
AAc copolymers was 24 hrs and their adsorption capacities increased in the order of Mn** >
Cu?* >Co?* >Ni?*. The adsorption capacities of ACF/PP-g-AAc copolymers were invariable
after more than 10 times of regeneration.

Keywords: irradiation, graft copolymerization, heavy metal, separation.

M B

2% Helade Awe) AF38 Ao}

42 agle] wAHT ATZ7EE Ase] 24F A 2 AR e sEE FHAAT
st SAAE 5 SolM MEEE FFES & olfm i, AFAA PR FAAE 2A B
24 9 A4 B $2EE 439 235 F & FAA9 #58 FAAR UE ¢ U 29
o o ool ¥z AZHAT g Aol w FaAAE BYDolU! ALl EY Foj 22 A

Faio] Aj24d A1z 200098 1€

gtM ojge] &3 AeE st n7leded M



gay
93 glow olEe shde] HYsT Abgol s
U eyl sha, $34a, A2UBE $3 2L
Fol7ha ggo] dE FH5He] 21 Uy Yy

02 4 1R WAV} Yok WA ol Y
WHe udsn FAY5ol $48 AR L]
gate] stety wEoz TR BEIE =YY
olginy FAg o]§F oleuy B“ao {32 A
H3 gon 224 2 SR B9 Fao] AlL
Hn ok old Fae FAEAA WA} Aol
_q;o,,u AR TelZE FgHos B
g SYAA 334 2 A543 &
EMI AY A7 gs) AP At

AR FERN aRAE $HE W 71E
AE AAsHA] e FurgE HAas5E F oy F

o] Ttdsta A Lol|A] wat oplat wA| el

1<)
o

M= 8ol sftete-g ‘33}’\]% F A 530l
Aol et WP AxT F Qe Wisd 2
2t Azl °]%515'- At} §3 2A=E F3

B 7IEe 1A AAE AW REs 18R
e 758 AFS AU 5 AT, HIE 7lE

4 718 TR £k olemBtoltt M4
B2 Axsld etEd 2L FELEIYA2BE
AHg-EaL, felztas) FAUS 5o 8AFHEAS
&4A Heg 714 wHor 7Re v
I ek

g2t £ ArdME FRE5E FHIA AFF
o FEEE AAHo 2 Fesiy] st HERH o]
2 TR (ACF) & oladda e} agzZEe
Hhgo] 7bsd FelZ 28 (PP)S USHA 9s)
4 FALE Az P FEHoE ACF/

2~ L
T?J‘&\_

PP-gAAc 33¥HE ST 8 FI-IR,
SEM o2 olge 48 z}oraoﬂoq 724 of

3O

& @ FAHE5H W8 n2sinh

i

Al o & AFoA A" 71A (trunk polymer)
£ Figure 13} o] @Aetadg/Zejzadyd &
4 FAX(ACF/PP)E (F)RAdA Pt A}
&3tgdon], GEAQ acrylic acid (AAc)3} A

232 A¢l ammonium citrate= Junsei Chemical

- By

Sy

¢ PP fabric
& ACF mat
4 PP fabric

!
Figure 1. Scheme of ACF/PP hybrid fabric fabrica-
ted by needle punching.

AL AE, 349 FeSO,-7H,0, CuSO,-5H,0,
CoCl,-6H,0, MnCl,-4H,0, NiCl,-6H,0= &3

Wako Pure ChemicalAl AE, Zzjln 3ite
MerckAl AlFe &3 Alfg A3k 2 sfe
Aok B Aoke AASA @i adz AMEY
o}

2t=€ ¢t8. ACF/PP-g-AAc 358AE &
Adt7] 98] FA¥XE 3x4cm Fi2 Hdsio of
AMeED FH52 A, A28 F Co® yrays
9.93 KGy/hre] &2 zAlslq gioizd-g A4
0 F 130 C2 Bt ARE-3igd.

HEAE EE o2 g3 Ay 7R w59 of
3Py gRF e} EFsted AA EFEAY RyEs
100 mL2 <€A3A slgen, ol 1alZzEg9 =
7tel G F A Qe dA ] Y8 25x10°3
M2] FeSO,-7H,02} 0.2 M2 ZA4e Hrlsly o).t

T3 185 AAIEA(99.99%)E o] &5l 108
AN g AN ARE Y3 oA 1087
A GAA g 9&@ AA F 60C FexoAM 3
AlZE B¢ FFE uhee sy aglEE vg %
60 C ol3le] ZH SUZHA 2 vjrg Gk
g 9443 AAST FA 2a7 1S Q7= 60 C

gl

2
=3
=
%

olglol A 7t AZx &, (1)4L o83y arl=E
88 A4
azZES (%)—LVW"/—OWExmo 1)
A7NN Wt W 47 Jglne whe da wg
$9] ACF/PPe] 2A & vehdit].
2 4. 28ZE ve-8 Balo AT Alge] 7

ZE I8 93 MattsonAtel FT-IR spec-
trometer& AHg-3ld T2 $) 4000~400 cm oA

Polymer(Korea) Vol 24, No. 1, January 2000



WA Fahol o 8 ACF/PP-g-AAc £44

ZA18)4=2 322 &}3L resolution& 4cm'Z o]
BA3¢Y. BE A8= KBr pelletoz Ag/
KBr=1/2002] H]-&2 E§3td A3t

TF JZE 9o OE gUdH Y FEE &
& Fo mRgeE BRe) A5l ABE Foil
£<l & Ion sputter oA lon current 5mAE
gold coatingdt ¥ JEOLALe] JSM-840A Model
FAPAAE]Z o2 8000u)e] wl-gollA AlBe] ¥V
< BEsg

5345 &% AE. ACF/PP-gAAc &4 F3A
£ o] &3l Mn?*, Co?*, Ni** & Cu®* F&ole
o FHAEEL 3 fstd ERFEAE Axdn
ACF/PP-g-AAc 3584 FE501 29 Ui &
g 35 dHoz PPt ol 0.1 N ¢
A7 0.1 N ¢myols gF89oz pHE 2HE
¥ 100 ppme FF4% o] £9 200mLel ACF/
PP-gAAc 2284 03g2 21 Aer|2 Algs
o FALYEL slgon, 454 10mL EHE +
ICP-AES (Plasma 8440 Labtam) £4& %3] &
5 o290 FFFF Wsie dEsid.

WM A8. ACF/PP-g-AAc 3389 &-2
g 5% S35y ¥as dE Y3l FE4%
o]&o] F&" ACF/PP-g-AAc 3FHAE 01N
3akg-of 100 mLojl 3 420l A 48A17HE<t
AU & FHRTE 40 2 471 AlFsin 29
Z3g}. olozto] F-2& AY¥E 103 wHEg
Z} cycled|A Fateke ICP-AES #4upHo=z 2
g ¥ olg Edl2 FaA 9 WT4L AFEd

o o Y T

2ot o nE

ACF/PP-g-AAc 358 ¢t " FEez
ACF/PP E4%%9 t# ol294 gapig 1)
Ze WA A ACF/PP-gAAc 33UHE B4l
=, dLFEA ] A& ARt agzeEgS
Fol7]l 98 25x103Me] FeS0,-7H,09F 02M
o R4g Bl TzkE Bee ATk 24
2 10, 20, 30kGyg W34 A FA ACF/PP
4 FHEE 60 CollA 3417 Bt 18l=E ukg
AA BFUAE BT 7, WHD BEWA olz
A DA o o 28ZELS FIAE

#F2|of A244¥ A1z 20003 14

% FRA BY 3 FFS

2|

A

gel Bg A7

ghd
o)

Table 1. Degree of Grafting According to Acrylic
Acid Concentration and Total Dose

AAc conc.
(v/v%) 10 20 30 40 50 60

total dose o~

10 kGy 81.3 2284 3048 4332 5113 480.3
20 kGy 60.0 123.0 2062 283.4 800.0 280.0
30 kGy 316 889 1189 1700 2200 170.0
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Figure 2. Relationship between degree of grafting
and acrylic acid concentration at a different total dose.
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Figure 3. FT-IR spectra of polymers (a) ACF fabric,

(b) grafted ACF fabric, (c) PP fabric, and (d) grafted

PP fabric.

Transmittance %

A GFAE aZEAD F uhg dFe FEYs
& syl A8t £33 83 FT-IR 2¥9E
€ Figure 39 Jehiidcth

Figure 3¢]A Hi uje} o] 7j<d ACF/PP
E4 2A¥)N ACF (a)E 3600~3300 cm™ o4
-OH7]9} A&A% 5=} 1660~1500 cmlof|A] uHak
% C=C o|5Z%e] §4ua ¢ 1250~1000 cm™
A ez} HE Fo 54937 Jepdol. Fig
ure 3(b)= ACFE ‘AW ZAIG ¥ asj=ze ut
2A17! FT-IR 2¥Eedoz J8=ZE A (a)9 7
s} A FYF Ao Hol ACFol&= I2lxE w
o] doluix] Qe HAAY + A= ol ACF
717t AR FE2 Hol Axm BP0 Fol BA
A zAll oja) 84371 A 7] gEC 2 AlRE
et

Figure 3(c)= PP9 FT-IR 2#lElg o2 Fig-
ure 3(c)ollA] B ule} o] 3100~2872 cm ol A
CHyell 93 AZAF #arzt dehd don,
1435 ecm™o)lA} CH,®} rocking deformation =,
PPo] E/4ul=7t 1383 cm oA Uehta ¢l
o7 Hol PPol 32§ ¥ + YAtk =
Figure 3(d)& PPE zAlE & aglZEAZ %
FT-IR 2" Eo|c}. Figure 3(d)dA BE u}
Zo| & PPolA JelUA] gtd ofmdstel E4
Hag C=0 &9 art 1720cm™ B2oA e}
w31, 3600~3100 cm™ EZoA -OHe ¢]& &4
B3zt WA Uehds ez Hol PP ojmyat

olo ek

g7t 2 ZELNSS A 5 A

FALSio| (SEM) &L ACF/PP &4 23 x9)
BY T W3l AFs] sste agzE 9 A
¥, 395 F% § &4 FH ¥ SEME B389
<l 2 Z2#& Z7 Figure 49} Figure 59 Jg}
WaiH. Figure 4= PP J2ZE yhy A3 3,
&2 o] SEM AHA, Figure 5= ACFe| 234
2 A9 ¥9f SEM AR o g, Figure 494 B=
ule} go] I E yhg- Fo| FHO A= kg Ao
Alg ZHAA Ul 9d B8 FEo] A4
FAde] A dehls @42 32 #£ AUk
TS FEE FF HY ¥ 49 FAYEE BEs)
7} §18ted SEM &2 3= Figure 4, 594
Hi uief o] F3Ale] gHo] FRUN g F&
dA7t BE;:HY &g IIFE F A o=
ACF/PP-g-AAcd] F8&°] Faso vehd= A
o2 AE=glen, Engelken ' ojapd T3
ol F&olkol FAHUE AL, AAFA HulF
o2 [EH HE Fe F, AWR, g, agn
AR So] yehdti 2nd ul gy, 2 o
FAF}ANHE ACF/PP-g-AAc 5 5%
& E3% 27, Engelken 59| A72dne}l 3 o
AgE ¢ 5 YA

=85 ol &&s. YA A olgdld
ACF/PP &4 RAX #ozg AL %, of
APNE JZEAA A4S ACF/PP-g-AAc ¥
FAS] FEoledd d3 Fise AP ARES
Table 29} Figure 6~Figure 9o JeR)c}.

Table 2= w]gH o] 2 ACF o] 288 &
F523 PPE 7|2 ¥ PP-gAAc ¥l &
Ao distd F2A7F 24424, pH=10, 12}=
Ego] 305%% FHAE o|4F FF& o9 F
252 747 vepd Aot} Table 204 Hi= nls}
2ol A F&5 FolM ACFd| 93 Fibzo] A
Ao] oF 10% & el IS ¢ + AUt weiA
PP-g-AAcE AH&$ Z$uwct ACF/PP-g-AAc
£4 FAX e 2 Mg Aol FFE% oled U
F FAFEHol PHE AL AT £ UdYon,
ACFol| o}t Zala §&3 PP-gAAcd 93 33t
A FFo] FAd dolvta e A4S ¢+ AU

Figure 6 & &A1& 2447102 & m, pH=

Polymer(Korea) Vol 24, No. 1, January 2000



HIALAY Z g o) o3 ACF/PP-gAAc EXAAH

(c) PP after adsorption

Figure 4. SEM photographs of graft reaction and
adsorption from PP.
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(b) ACF after adsorption

Figure 5. SEM photographs of before "and after
adsorption from ACF.
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Table 2. Adsorption Capacities as a Variety of
Metal Ions at pH=10 with ACF and ACF/PP-g-
AAc Fabrics

metalions g2+ 2+ o2t N2t

materials
ACF 1692 1410 1288 9.12
PP-g-AAc 8300 5345 4633 4838
ACF/PP-g-AAc 96.02 6495 57.03 55.20
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Figure 6. Adsorption capacities of metals according

to degree of grafting (pH=10, time : 24 hrs).
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Figure 7. Adsorption capacities of metals according
to soaking time (pH= 10, degree of grafting : 305%).
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Figure 8. Adsorption capacities of metals according
to pH (time : 24 hrs, degree of grafting : 305%).
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Figure 9. Adsorption capacities of ACF/PP-g-AAc
copolymers with regeneration frequency (degree of
grafting : 305%, time : 24 hrs, pH=10).
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