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Abstract :
copolymerization. Degree of grafting was increased with increasing the total dose. The degree of grafting

The sulfonated ion exchange fibers were synthesized by Co® y—ray radiation—induced graft

for POF—g—St/DVB copolymer was 1000%. The ion exchange capacity of sulfonated ion exchange
fibers were increased by increasing the degree of sulfonation. Its maximum value was 5.06 meq/g. The
ion exchange capacity of sulfonated POF—co—St/DVB ion exchange fiber was higher than that of the
sulfonated POF—co—styrene ion exchange fibers. The amount of adsorption for heavy metals were

Synthesis of POF Cation Exchange Fibers Using PE Coated PP Matrix by
Radiation-Induced Polymerization and Their Adsorption Properties for Heavy

Metals

also increased with increase in the degree of grafting of the ion exchange fibers.
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Table 1. Synthetic Conditions of POF-g-Styrene and POF-g-
St/DVB Copolymers

Total dose Styrene Methanol  Crosslinker (DVB)
(kGy/h) (Wt%) (Wt%) (Wt%)
3 10 90 1
30 70 2
50 50 3
10 70 30 4

Table 2. Sulfonation Conditions of POF-g- Styrene and POF-g-
St/DVB Copolymers

Chlorosulfonic acid Dichloroethane Temperature Reaction time

/%) WAN%) (O (min)
- - - 5
5 95 - 10
10 90 20 20
15 85 40 40
20 80 60 60
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Table 3. Adsorption Conditions of Metals by Sulfonated Ion
Exchange Fibers

DG Metals Flow rate Temperature
(%) (mL/min) (T)
600 Hg*? Pb*2 Cd*? 6 20
800 Hg*? Pb*2 Cd*? 6 20
1000 Hg*? Pb*2 Cd*? 6 20
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Figure 1. Effect of total dose and styrene concentration on the
degree of grafting(DG).
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Figure 2. Effect of styrene and DVB concentrations on the
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Table 4. Swelling Ratio and Ion Exchange Capacity(IEC) of Ion
Exchange Fibers

(a) Sulfonated POF—g—Styrene Ion Exchange Fibers

Degree of sulfonation(%) IEC(meq/g)  Swelling ratio (%)
48 3.57 14.9
57 3.96 16.0
61 4.12 17.9
70 4.32 20.5
73 4.65 21.3
75 4.76 23.5

(b) Sulfonated POF—g—St/DVB Ion Exchange Fibers

Degree of sulfonation(%) IEC(meq/g)  Swelling ratio(%)
67 1.30 18.2
71 1.39 19.8
74 3.54 21.7
79 4.96 22.3
82 4.97 23.1
83 5.06 24.4

5.5
Total dose
5.0F m 10 kGy
® B8kGy

IEC (meq/g)

2‘0 1 1 1 1
1 2 3

Amount of DVB(wt%)

Figure 7. Effect of amount of DVB on the IEC of ion exchange
fibers according to total dose.
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Figure 8. SEM photographies of ion exchange fibers. (a) POF
fiber, (b) POF—co—St/DVB copolymer, and (c, d) sulfonated
POF - co—St/DVB ion exchange fibers.
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pou)
b
-

igure 904 B vl o] 18
zEgo| SR et A2 TV STk AEe Bl
o] Fggge] wz} 7|A| e} TR
o] EARHAo] Hojxa AE] T4
O AR E T
} & POF 71A1E ARESE 7
FAxE sk o5 HE
S el W K9] JIFHE Wk wEsilEd o At
Table 50| YR} Itk Table 5% Table 5 POF 7142} A3}
POF—g—styrene  POF—g—St/DVB o]&uw$ A 232 QI
AAEE Ae AR Table 504 K e}l o] TFZE Hh
& B AEs] yhgo] xsgel wet IS POF 714 A 5
Axrct B v gepskor], 353Ae] A9 THEESe] F
71ste]] Wb = QI ZHAshs Ads Btk $hH, POF—
g—St/DVB o]2ug A F43x2 Q17w DVBel 238t 7}
WE7F 7Nl wlet o] mdk A F-Ee] 2] /Aol &
7Vate] QIFAEI} 7HEA] %2 o] wd Aol i3l FHE

7F 32 vehs 2o 2 AbRE It

s i /
- V.
n SE

i
1o,
B

& Jo

~/

(b)

(c) (d)

Figure 9. SEM photographies of grafted 600, 800, and 1000%
ion exchange fibers. (a) POF fiber, (b) 600% grafting, (c)
800% grafting, and (d) 1000% grafting.

POF Copolymer lon exchange fiber
DG (%) (Kef/mm?) POF—g—Styrene POF—g-St/DVB POF—g—Styrene POF—g—-St/DVB
(Kgf/mm?) (Kgf/mm?) (Kgf/mm?) (Kgf/mm?)
600 274 1.04 2.51 0.73 1.43
800 274 0.69 2.32 0.40 1.27
1000 2.74 0.46 2.20 0.20 1.09
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Figure 10. Plot of adsorption breakthrough curves of heavy
metals and reaction time (600% grafted ion exchange fiber).
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Figure 11. Plot of adsorption breakthrough curves of heavy
metals and reaction time (800% grafted ion exchange fiber).
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Figure 12. Plot of adsorption breakthrough curves of heavy
metals and reaction time (1000% grafted ion exchange fiber).
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