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ABSTRACT

Several hydrolyzed extruded PAN's were prepared through reaction of extruded PAN (7.5% methyl acrylate) with NaOH in
methanol at various temperatures and times. These were amidoximated with hydroxylamine in MeOH and/or H,O to introduce
an excellent adsorption capacity of heavy metal jons. Amidoximated hydrolyzed extruded PAN showed superior swellability to
non-hydrolyzed extruded PAN. The amidoximated extruded PAN hydrolyzed for 6h at 60°C showed the best dimensional sta-
bility. Amidoximated hydrolyzed extruded PAN has more adsorption capacity of Cu?* than that of Ni**. These PAN derivates
also showed an excellent selectivity for adsorption of metal ions.
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Scheme 1. Hydrolysis of extruded PAN.
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Scheme 2. Amidoximation of hydrolyzed PAN.
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Fig. 1. Pressured DSC thermograms for a wet-PAN: heating
rate=10°C/min.; isothermal (190°C)=5 min.; cooling
rate=5°C/min.
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Fig. 2. Swellability of hydrolyzed PAN.
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Table 1. Amidoximation at various conditions

AN* NH,OH - HCI solvent reaction temp | reaction time AW conversion ami::z;r\r]l;ei:oup
® (& ) (hr) (%) ) (meg/lg PAN)

1 2 MeOH 50 5 15.6 25.5 7.73

1 2 MeOH 60 5 16.6 27.1 8.2

1 2 MeOH 60 6 28.7 46.9 14.2

1 2 H,0O 50 5 16.9 278 8.42

1 2 H,0 60 5 21.12 345 104

1 2 H,O 70 5 27.2 445 13.5

1 2 H,O 60 6 36.9 60.4 18.3

*Hydrolyzed extruded PAN at 120°C for 30 min
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Fig. 3. The adsorption of of Cu?* with amidoximated hy-
drolyzed extruded PAN at various pH.
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Fig. 4. The adsorption of Ni** with amidoximated hydrolyzed
extruded PAN at various pH.
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Table 2. The separation factors of metal ions at pH 4

DCU2+ DNi2+ pr2+ DCr6+
DM DM DM DM
Cu®* - 0.023 0.017 0.035
Ni* 435 - 7.36 1.54
Pb* 5.92 0.14 - 0.21
Crs 274 0.65 478 -

Table 3. The separation factors of metal ions at pH 7

DCu2+ DNi2+ pr2+ DCr6+

DM DM DM DM
Cu®* - 0.17 0.127 0.17
Ni2 5.7 - 0.73 0.95
Pb%* 7.8 1.375 - 131
cr 6 1.04 0.76 -

Table 4. The separation factors of metal ions at pH 9

Dcu2+ DNi2+ D2t DCr6+
DM DM DM DM
Cu** - 0.043 0.02 0.003
Ni2* 23 - 0.55 0.078
Pb>* 41.6 1.8 - 0.14
cr™ 297.1 12.8 7.1 -
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Fig, 5. The adsorption of Cu* with amidoximated hydrolyzed
extruded PAN in column apparatus at pH 9.
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Fig. 6. The amounts of desorption of Cu** with 2N-H,SO; in
column apparatus.

36. BT MBS W Hehy

Fig. 56 & 29S 5348 velolee] F254%

42 Uehd Agolt. 2 zAlM 38 F
& nhg ekgaigion |

9 F FANEL b AT A7 AL 97%,

<V 1

28] 93 Fol= 93%EA %o M 9 ABES
BRI
Fig. 7~8 & Z¥g F33 Vel FASAA &
=
=]

AEolEs A 108 A 2 5, 2001



18 SRR

12

—&— Criginal
—i— ist regenerated PAN

( mole/ 1g PAN)
Q
o

Amount of adsorbed
o
o

—&— 2nd regenerated PAN
03

0 5 10 15 20
Time (hr)

Fig. 7. The adsorption of Ni?* with amidoximated hydrolyzed
extruded PAN in column apparatus at pH 9.
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Fig. 8. The amounts of desorption of Ni?* with 2N-H,SO, in
column apparatus.
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