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ABSTRACT In order to recover nickel ion from waste water containing heavy metals, the
PAN fibrous ion—exchanger with primary, secondary amine groups and carboxyl group was
synthesized by acid and base hydrolysis. The hydrolysis yield of PAN fiber in acid solution was
higher than base solution. The swelling ratio and ion—exchange capacity of PAN fiber which
was synthesized in 1N H,SO, solution at 80  for 7 hrs appeared 71.2% and 1.95 meq/g
respectively. We investigated that the adsorption of nickel ion was approached 1.44 meq/g
at 50 min and the maximum adsorption capacity of ion—exchanger was 2.48 meqg/g. We
confirmed that the Ni*? adsorption ability of the synthesized PAN fibrous ion—exchanger
in this study is excellent.
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Figure 2. FT—IR spectra of various PAN fibers (a)
PAN fiber, (b) the hydrolyzed PAN fiber by NaOH,
(c) HCI, and (d) H,SO,.

Transmittance

4000 3500 3000 2500 2000 1500 1000

Wavenumbers (cm™)

Figure 3. FT—IR spectra of the hydrolyzed PAN
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Figure 4. FT—IR spectra of hydrolyzed PAN fiber
according to various treatment time. (a) 3h, (b) 4h,
(c) 6h, and (d)7h.

Table 1. Composition of Hydrolyzed PAN Fibers

composition composition of PAN copolymers (%)
variables c H N 0
changed composition with various solution
PAN fiber 66.65(100) 5.17(7.8) 28.18(42.3) -
NaOH 67.45(100) 5.49(8.1) 26.04(38.6) 1.02(15)
KOH 66.16(100) 5.46(8.3) 24.67(37.3) 3.71(5.6)
HCl 66.73(100) 5.47(8.2) 24.95(37.4) 2.85(4.3)
H2504 65.58(100) 5.41(8.3) 23.16(35.3) 5.89(9.0)
changed composition with various temp.( )
50 65.58(100) 5.41(8.3) 23.16(35.3) 5.89(9.0)
80 64.37(100) 6.42(10.0) 18.23(28.3) 10.98(17.1)
100 64.63(100) 6.34(9.8) 18.46(28.6) 10.57(16.4)
120 65.21(100) 5.39(8.3) 21.07(32.3) 8.33(12.8)
changed composition with various time (h)

3 64.37(100) 6.42(10.0) 18.23(28.3) 10.98(17.1)
4 64.43(100) 6.62(10.3) 18.10(28.1) 10.85(16.8)
6 63.92(100) 6.94(10.9) 17.18(26.9) 12.96(20.3)
7 63.81(100) 7.16(11.2) 15.39(24.1) 13.64(21.4)
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PAN » HCl Table 3. Ion Exchange Capacity of Hydrolyzed PAN
H>SO4 Fiber
57.25, 60.25% solution NaOH KOH  HCI H,SO,
PAN capacity (meg/g) 0.25 0.24 15 1.7
temperature ( ) 50 80 100 120
) capacity (meq/g) 1.7 18 1.45 1.35
time (h) 3 6 7 4/4
Na*, K* capacity (meg/g) 1.8 1.9 1.95 1.9

Table 2. Water Uptake of Hydrolyzed Pan Fiber with Various Temperature and Time

(a)solutions (b) temperature ( ) (c) time (h)
PAN fiber NaOH  KOH HCl  H.S0, 50 80 100 120 3 4 6 7

water uptake (%) 201 5125 5430 5725 6025 60.25 6445 6135 6150 6445 6575 7120 67.65
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Figure 5. Adsorption capacities(ppm) of Ni**
according to time in the adsorption experimental by
the hydrolyzed PAN fiber with various solution.
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Figure 6. Adsorption capacities(ppm) of Ni** accor—

ding to time in the adsorption experimental by the hy—
drolyzed PAN fiber with various temperature( ).
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Figure 7. Adsorption capacities(ppm) of Ni**
according to time in the adsorption experimental by
the hydrolyzed PAN fiber with various time (h).
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