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Abstract

In order to investigate a practical application of fibrous adsorbents to heavy metal ions,
amidoxime fibers, as a particular class of solid chelate agents, were prepared by hydrox-
ylamine treatment for acrylic fibers in a recipe of neutralization. Among the important
problems from plant effluents are toxic concentrations of heavy metals such as copper.

Accordingly, the properties of Cu (II) adsorption and its chelates were studied. The results
obtained are as follows; The fibrous adsorbents have the property of increasing the swelling
volumes by amidoximation.

The adsorption of Cu (IT) ion is characterized by an endothermic reaction, which is estimated
as the plus values in the enthalpy change (AH=1.30 Kcal/mol. and 3.14 Kcal/mol.). The Cu (I)
ions are adsorbed in the range of pH 3~8 and the maximum adsorptions are occurred about pH
8.

Owing to the anions (NO,~,Cl-) of copper salts, amidoxime fibers form 1: 1 and 2: 1 (ligand:
metal) chelating complexes with Cu (I).

The nitrate anion chelates to amide I (NH) of amidoxime groups and the chlorine anion does

*HAEE Molol= B4l olnlo 2 He|dl ofad Afe FZ4% FHE4A () The Adsorption Charateristics of Heavy
Metals by Acrylic Fibers Treated with Hydroxylamine (I) o]} %<},

— 128 —



HEREE e

to nitrosyl (NO). These effects relate to the crystallization of the complex and the thermal

property.
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IR Spectra of amidoximation, AO-2,3,4 ; Ref, Table 1.
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Fig. 2. Adsorption isotherm of Cu(ll} ion as function
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Table 2. Observed infrared frequencies of Gu(ll)-amid- T T X
oxime chelating complex

—————

3
—
\[’\g
1

Gu(11) Nitrate

No. WN(CM™) % T Remarks
1 3188 29.6 V(0= H)
2 1656 33.7 v(G=N)
3 1388 11.3 v.(G=N)
4 826 42.5 8 {(N=H)

Gu (11} Chloride

Endo «— AT —> Exo

1 3172 224 v(0=H)
2 1654 247  Y{G=N)
3 1442 283 V{N=0)
4 938 37.0 V{N=0)
5 276 47.2 Y (MX)
Note ; Peak 4 { I
High WN: 4000.0 Low WN: 250.0 Level: 100.0 100 200 300
Window: 2.0 Temperature (C)
o Fig. 7. DTA curves of Cu(lt) chelating complexed by
of Si¥F BTe) 9ol I kAl Jehm 9t} amidoxime fibers ; 1: Amidoxime fiber 2:
= L (C=N) o] §4o] s{THshe 1,654 cm ol AE Cu{NO,}, adsorption, 3: CudCl, adsorption.
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o] 2 o] gt ZFo|Lo| A Frel F|Uslo| Cu{NO, ), adsorption, 3 : CuCl, adsorption.
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Fig. 9. X-ray diffractograms of Cu(ll) adsorption, {a) Cu(NO,), (b) 15 hr. amidoximation (c) CuCl,
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