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Polyacrylonitrile-&- 24| 2 &}od hydroxylamined]] 2}3+ amidoxime3} ¥h-3- 2 amine”|9} oxime7] S 7 7}4]= amido-
xime® 224 polyacrylamidoxime(PAOYS 4513, 1% A#o| 28 F2A4Z A-231o] &Y Fo] Frol29]
FASAE TASAT. Aol B45} G2EH 02 PAOS) Babd 72 % 242 Salsiglon, ST Srs) e
LR G 75} PAOY P45t BA5} i AYshech. PAOS) I8 T42] FHE Langmuir LS
W2 SRE R0 A FALE D B4 $-89) pH 2ol vlelsiod ek, 2] 24 £ S0z
Fels] A Fabo] F5are Blshsic).

Abstract — PAO(polyacrylamidoxime) as chelating adsorbent was synthesized by the amidoximation of polyacrylonitrile
with hydroxylamine. Chemical structure and composition of PAO were identified by infrared spectra and elemental analy-
sis, and specific surface area and density of PAO were also determined. The reaction rate of PAO synthesis and the ac-
tivation energy were obtained, and the adsorption of copper, cadmium, nickel and zinc with synthesized PAO was discussed. It
was found that the synthetic reaction was the first order reaction with respect to the concentrations of hydroxylamine and
polyacrylonitrile, respectively. The metal adsorption with PAO was chemical adsorption obeying the Langmuir isotherm, and
the amount of adsorbed metals was increased with increasing adsorption temperature and pH of metal aqueous solution. The

adsorption selectivity of copper from cadmium, nickel and zinc mixed solution was comparatively high.
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Table 1. Effect of agitation on reaction rate of PAN and hydroxyl-
amine

Agitation speed (rpm) 200 300 400 500 600 700 800
Reaction rate(x 10°mol/l-sec) 1.10 2.01 3.20 3.80 3.96 4.01 4.00
initial concentration : PAN=0.5 mol//, hydroxylamine=0.5 mol/!
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Fig. 1. Effect of reaction time and reaction temperature on PAO syn-
thesis.

Table 2. Results of elemental analysis of PAN and PAO:

PAN PAO*
Element Measured Calculated Measured Calculated
(wt%) (Wi%) (Wt%) (wi%)
N 2524 26.42 29.22 32.56
C 68.82 67.92 42.96 41.86
H 5.94 5.66 7.84 6.98
0] - - 19.98 18.60

*Reaction condition: 50 °C, 6hr
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Fig. 2. Infrared spectra of PAN (a) and synthesized PAO (b).
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Fig. 4. Variation of hydroxylamine concentration with reaction tem-
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Fig. 6. Arrhenius plot for determination of activation energy.
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Fig. 7. Percent adsorption of metal with pH(Temp.=25 °C, [M*']=1x
107 moV/l, [PAO]=1.1 X 10" moV/J).
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Fig. 8. Copper-uptake with temperature at pH 5.
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Fig. 10. Freendlich isotherm for copper adsorption with PAO at var-
ious temperature (pH=5).

Table 3. Langmuir constants and maximum Cu-uptake with temper-

ature
Temperature Langmuir constant Maximum Cu-uptake
(O Qo b (mg/g)
25 76.92 3.74 67.88
35 83.33 5.31 76.98
45 90.91 7.48 87.75

100 - ©
£ st —o—Cu) A
= —£}— Zn(II)
S .l —A—- Ni(ID)
53 —5— Cd(IN)
k-]
©
S 40 % 1
c
: 4
g: 20 //,/v‘V‘
g
—— ol
0 A & L
1 2 3 4 5 6

pH

Fig. 11. Percent adsorption of metal from metal-mixed solution with
pH(Temp.=25 °C, [PAO]=1.1x 10 mol/l, [M*"}=5X 10™* mol/J).
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