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Abstract: The grafting of 2,3-epoxypropylmethacrylate (GMA) onto polypropylene fabric was carried out by the 7 -ray preirradiation grafting
technique. Subsequently, the GMA-grafted polypropylene fabric was reacted with iminodiacetic acid (IDA) in different mixed solvents to prepare the
fibrous metal adsorbent. The grafting extent was found to be dependent on the reaction time, temperature, preirradiation dose and dose rate. The
effects of various mixed solvents on the IDA amination onto GMA-grafted polypropylene fabric were investigated. Compared with other mixed
solvents, the extent of amination was highest in the dimethylsulfoxide (DMSO)/water, but the reaction did not occur in the water. The adsorption
characteristics of various metal ions by the prepared adsorbent were examined when it was immersed in the 100 ppm metal ion solution. The
amount of adsorption followed the order: Pb* > Co™ > Fe™,
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Scheme 1. Preparation of IDA-modified polypropylene adsorbent
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Figure 1. Effect of reaction temperature on the grafting of
GMA onto polypropylene fabrics (Total absorbed dose 30 kGy,
dose rate 383 kGy/hr).
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Figure 2. Effect of reaction temperature on the grafting of
GMA onto polypropylene fabrics (Total absorbed dose 30 kGy,
dose rate 3.83 kGy/hr).

1000 f——r—————————————

[

(=3

(=3
T
1

Rate of Grafting (%/hr)
=
I
L

1 . 1 L 1 . i . i . !
2.8 2.9 3.0 3.1 32 33

3.4
1000/T (°K)

Figure 3. Logarithmic plots of rate vs. reciprocal of grafting
temperature (Grafting conditions are the same as in Figure 2).
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Figure 4. Effect of irradiation dose and dose rate on the grafting
of GMA onto polypropylene fabrics (Reaction temperature 70 C,
reaction time 3 hr).
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Figure 5. Effect of acid addition on the grafting of GMA onto
polypropylene fabrics (Total absorbed dose 30 kGy, dose rate
3.83 kGy/hr, reaction time 1 hr, temperature 50 T).
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Figure 6. Effect of salt addition on the grafting of GMA onto
polypropylene fabrics (Total absorbed dose 30 kGy, dose rate
3.83 kGy/hr, reaction time 2 hr, temperature 50 T).
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Scheme 2. Adsorption mechanism of IDA-modified adsorbent upon lead ion.
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Figure 10. ESCA survey scan spectra of (a) GMA-grafted poly-
propylene fabric and (b) EDA-aminated GMA-g-polypropylene

adsorbent (degree of grafting 100%, amine content 3.88 mmol/g).
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Figure 11. Comparison of the adsorption capacities upon various
metal ions with adsorption time (initial concentration 100 ppm,
degree of grafting 100%, IDA content 2.36 mmol/g).
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Figure 12. Effect of amine content on the adsorption of lead ion
onto the IDA modified polypropylene adsorbent with adsorption
time (initial concentration 100 ppm, degree of grafting 100%).
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Figure 13. Effect of degree of grafting on the adsorption capa-
cities of lead ion onto the IDA modified polypropylene adsorbents
(adsorption time 72 hr, initial concentration 100 ppm).
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Figure 14. Comparison of adsorption capacities of IDA-modified
adsorbent in the presence of different ions (degree of grafting
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B34 o] FEE £ HoAY FAF 249 Ay
b SAed, ol% gt AR Pt AETLFEIREA
(AA, Model : ANALAB-9100A)8 20 2449 = 107 ppmold
th ol2|g RNZEAE wigog Fag TR gL YES
R ZF ol 4RI} AzxE ZHA go] FHFPoaHN wAR
A9 &+ J9en FYzAA Y FREL vjmstd B o
UEE o280 24 o9 dFo] g2 ) 339 2 o
°of ZHolE ¥717E wadn AT w o|eslst we yE
F olXETE |27 B2 2 o]2o] ¢ oAy ol
23S 4P 5 Joe ddol s

4.2 B

HEAYE ol85)e] Felzedd PAE Aol wAHS 24}
& 3 08a 718 448 SdBe JHoR 23-EA g
WE2geolE (GMAIE 22ZE FEHAZATL GMAY} 22hx
EY ZY=Z2™Y RAT o)r|nrlobyEA (IDA)E o} g}
$A7o8N UIFS FheE 27549 Hed FIAE
Azsgor og Fa 43

2339

o%
~
-

]
K
&
m
OH
ofN
el
E
olo
>
o
I
R
[kt
[t
o
rlo
e
ol
o rlo
H1
© wo mo ffr rx

MRS F FFAT D HEgol ZIhE et
22 Yyt a2tzE ¥
HgogR 9 49 #ipy
JHux} stded, e Arkehe A%

,d
we N
1
s ol i3
N
)
ol
o

of Jpr

rr 0% ng
e omd Y N

_1_4
olo
>

4

fu)
o2
o
o
=
1o

=,

o
1]
{m
r
oo ofo

‘

T
—

_,d

2
o

)

-

lo,

N
2
2

i

>

2

e

oo ¥
to
&
X,
>
)
o
fru
X
2,
2t
b)
0,
o
2
oo
ox.
o

O
LHE
J
f
r

>.

)
o of
[}

e
g
ok

olN

=

iy e
T

I ol (2

B R
off o

F

o mo = 9
o
N
)

fu
E
2 ok

rir
on
o
2
rr
&
He
2
2>
fx
o
rlr ox
o

jin
o
o

Y
2
ro
[N}
c)
|kl
m
o
o
oy
B
o

e
t
e
o

=

Rl

hin
_\z_l‘

o) Em Y, ol

Il

e,
kN

0

o |m no r

o
fu

SR e- RS <)

e, okl o] g
dEdD. Quos FAA Azel A
g0l 37199 Wt §2Rag
of BEshl 49" ArY FS
28S YYRoRA olLgae 9

ir

1 H o

e

K
S5 fob

bt
) ﬁ_. i ,43‘ J
) Y
P X
Laldae
N E o
EO e
clep® £=
3 £
2 o
e
kv
e I

p
gk
e
)
nt
el
0%
S,
_?L:‘
X,
Rl
|
Ju



HHo] FHE LS Yelle 1HZES HAE 0~150%U A2
2 vEstth
g 2 dT7oM AzE FHAE O oo AFEE EA
ste A% dolME 5A T4 olel diF 2 AHA FHL
& e Reg HHAH
# A

2 aTE Balete ARHAT AT dpoz $45)
A%yt

o2k

rak

o=

1. P. A. Dworjanyn, J. L. Garnett, M. A. Long, Y. C. Nho, and
M. A. Khan, Am Chem Soc. Symposium Series, 527, 103
(1993).

2. J. P. Lawler and A. Charlesby, Rad. Phys. Chem, 15, 5%
(1978).

3. ]. T. Guthrie, J. Appl. Polym. Sci., 37, 39(1987).

4. M. Kim, K. Saito, S. Frusaki, T. Sugo, and J. Okamoto, J.
Membrane Sci., 56, 289(1991).

~N o U

11
12.

13.

14.

)
9 a9E,

e

g o] FAEA 485

oy

. i, A JER, y ALy y=x) v T, 1701987
. JEHE et al, HAHEKERIE 43, 3(1939).
. Y. C. Nho, J. H. Jin, and M. Z. Lee, J. Korean Ind & Eng

Chem., 7, 75(199%6).

. J. S. Park, Y. C. Nho, and J. H Jin, J. Korean Ind. & Eng.

Chem, 1, 938(19%).

. J. S. Park and Y. C. Nho, Polymer(Korea) J., 21, 325(1997).
10.

Y. C. Nho, J. S. Park, and .J. H. Jin, J. of Korean Ind &
Eng. Chem., 7, 46(19%).

T. Sugo and K. Saito, Membrane, 13, 272(1988).

J. Okamoto, T. Sugo, A. Katakai, and H. Omichi, J. Appl.
Polym. Sci., 30, 2967(1985).

S. Tsuneda, K. Saito, and S. Frusaki, J. Membrane Sci., 58,
221(1991).

T. Yoshizawa et al., “Performance test of adsorbents to trap
harmful gases to silicone wafer.(No. 2)”, Proceedings of the
1Ith  Annual Tech., Meeting on Air Cleaning and
Contamination Control, 165, Apnl 21~22(1992).

. E. Collinson, F. S. Dainton, D. R. Smith, G. J. Trudel, and

S. Tazuke, Discussions Faraday Soc., 29, 183(1960).

J. Korean Ind. Eng. Chem, Vol. 10, No. 3, 1999



