Journal of the Korea Society of Dyers and Finishers
Vol.8, No.6, pp.40~46(1996. 12)

CBTFEaR (B

Ol=3 MR olo|T=]A 3ol st 17(1)

- olo|ESY weT HolZLo| FRS

*
zlesg - Ay

ox

SR Fety, «FA st 48Tl st
(1996 11¥4 15€ #<)

Studies on Amidoximated Acrylic Fiber( )
— Amidoximation and Adsorption Capacity to Transition Metals —

Young Gil Chin and Kyu Beom Kim*

Dept. of Clothing and Textiles, Gyeongsang National University Chinju, Korea
*Dept. of Fiber Crafts, Chinju National University, Chinju, Korea
(Received November 15, 1996)

Abstract—In order to investigate a practical application of fibrous absorbents to transition metals such
as copper, nickel, cobalt, chrome, and iron, amidoximated fiber as a particular class of solid chelate agents
were prepared from acrylic fibers treatment with hydroxylamine. The adsorption mechanisms of metal
ions onto amidoximated acrylic fibers and their complexes were studied. Amidoximation of acrylic fiber
with hydroxylamine is found to be first-order reaction, followed by the disappearance of infrared adsorption
peaks due to nitrile groups of acrylic fibers. The uptake of metal ions onto amidoximated acrylic fiber
is increased with temperature raising and the adsorption is also depended on pH of the soiutions. About
70% of metal ions can be recovered from aqueous solutions of Ni(Il), Co(1I), Cr(Ill), and Fe(II)
on the concentration below 5X10™*M in the range of pH 2.1~10.0. Transition metals are adsorbed to
form complex with amidoxime group by the ligand sites such as C=N, NH, NO, NHOH.
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Table 1. Specification of fiber samples

=

A7y 41

Ll

B
tlo

250mloll MAE] 7isle], ol A EE
ZWigit). o] oalle] A7 10.87gS
4XZE AT T e Wby g 37
E-871 FolAM 67CY 25E &
ARPERE e & 83 ¥ty
FS W 7t F7a e
AFAz7 &
Az3Yct. oju o}
FEHoz Fach

Micro Carbon-Hydrogen-Nitrogen Determinator
(Lego Co, U.S.A)E |83} hydroxylamine 2
AR &4, 4, Bl g JEN(Wt %) S

238ttt

24 IR &AM

Aol £33%471(Hitachi Model 270-50) & o]
B8t KBr pellet o2 2Asgc)

al

2.5

=250/29|

=2

or

B8

el otad FedE A

2 3528 2AB

Hydroxylamine &. 2

o A3 F45F3%5

Type Staple Filament

Composition of copolymer

Acrylonitrile 915 Wt % 926 Wt %

Comonomer Methy! acrylate Vinyl acetate
Methallyl sulfonate 2-Methyl-5-Vinyl acetate

Properties

Dp 1.445 -

Denier 5 10

Density(g/cni) 1.17 118

Specific stress(g/d) 25 32
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Fig. 1 IR Spectra of acrylic fibers and its ami-
doximated derivatives.
A ; Acrylic staple
B ; Acrylic filament
C ; Amidoximated A,
D ; Amidoximated B.
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Fig. 2 IR Spectra of acrylic fiber and its ami-
doximated derivatives treated with acid
and alkali.

(1) Acrylic fiber

(2) Amidoximated fiber.

(3) Amidoximated fiber treated with 0.1
N NaOH solution for 24 h.

(4) Amidoximated fiber treated with 0.1
N HCI solution for 24 h.

(5) Amidoximated fiber boiled in water.

(6) Amidoximated fiber treated with 1
N NaOH solution for 24 h.
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Fig. 3 The weight ratio of nitrogen to carbon

(N/C) versus hydroxylamine treatment
time.
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Fig. 4 The disappearance of adsorption peaks
at 2248cm™' due to nitrile group with

time.
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Fig. 5 The first order Kkinetics of disappearan-
ce of adsorption peaks at 2448cm ™' due

to nitrile group.
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Table 2. Percentage recovery of metal ions by amidoximated filaments.

Metal Ion pH % Recovery Metal Ion pH % Recovery
2.1 46 2.0 45
3.1 76 3.0 46
Ni(1I) 4.1 98 Co(11) 4.2 70
5.9 73 5.0 47
7.0 79 6.0 49
8.0 22 7.0 44
21 80 2.1 51
3.3 70 3.1 27
5.0 34 42 73
5.9 48 5.0 49
Cr(1D) 7.0 22 Fe(lll) 6.9 80
8.0 80 8.0 71
9.0 100 10.0 75
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Table 3. Observed infrared frequencies of the metal ion adsorbing with amidoximated filaments.

No.  WN(em™ % T No. WN(cm™) % T
Cu(Il) adsorbing 37.0 2 2248 47.3
1 3460 40.2 4 1389 41.3
3 1656 444 6 603 44.1
5 939
Ni(1I) adsorbing
1 3436 37.6 2 2248 48.6
3 1668 39.3 4 1386 41.8
5 933 44.0 6 606 429
Cr(11) adsorbing
1 3466 39.9 2 1647 42.1
3 606 448 4 351 51.2
Fe(lll) adsorbing
1 3442 61.9 2 1737 61.1
Amidoximated acrylic filament

3454 27.0 2 2248 41.7
3 1653 28.6 4 1458 34.4
5 1392 32.9 6 1029 40.1
7 924 33.0 8 687 35.6
9 456 30.7 10 360 29.9

Note : WN . Wave number, T : Transmittance
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