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Tab. 1 Elemental mole ratio of fiber

N:C:H
Sample Experimental results Calculated results

PAN precursor 0.96:3.00:3.02 1:3:3

amidoximated
PAN* 1.74:3.00:6.62 2:3:6

* Nitrile group conversion is 98.4%

28 24 20 18 16 14 12 10 8 [ 4
‘Wavenumber(100cm™')

Fig. 1 IR spectra of fibers with various nitrile group conversions

1) 0%; (2) 53.7%; (3) 98.4%



| RS SEREBEXAAENHEREHTEENOTIR 209

MEL Sy AT eI I, &3 SRR AL FREY PAN HERSD FH# L AT ARE A0 XK.

2. RE#HtFEP AO EERHER

TR (LR B R BERIRE N L BEHAE A0 SRR ME 2 7]
W, R MR IR OB, AR A0 E&RMAYIREBT 758/1 i, A0 XK
MRERBENMGEEETEE. XBREAAERERRERERERNTRES

FRSENBRT BRI ESA R IEEN R TiERBRE T, RS FRAENBEK
FREECERT EME.

_‘/ -

] 1 ) 1 '
20 40 €0 80 100 120
Concentration of HONH,HCKg/D

Content of AO group(m mol/g}
PN
I T
o\

Fig. 2 Effect of hydroxylamine hydrochloride concentration on the
content of amidoxime group

Temperature: 80°C, Time 30 min
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Fig. 3 Effect of reaction time on the content of amidoxime group
Temperature: 80°C, Concentration: 50g/1
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Tab. 2 Comparison of nitrile group conversions (amidoxime group contents) of
PAN films (fiber) with different supermolecular structures

reaction temperature: 80°C, reaction time: lhr., concentration of HONI,.HCI: 65g/1

Nitrile group conversi Amidoxi roup

Sam le g P ersion midoxime g p content
P %) 5 (mmol/g)
As-coagulated film 98.4 11.5

air-dried film 93.8 11.2

heat treated film* 50.0 7.2

drawn steam-set fiber 38.1 5.8

* Temperature: 120°C, Time: 2.5h
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Fig. 4 Effect of reaction time on the

Fig. 5 Effect of temperature
content of amidoxime .group at various

on crystallinity of fiber
temperatures Reaction time: 30min; Concentration: 100g/1
Concentration: 100g/1
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Fig. 6 Scanning electron microscope photographs of the fibers amidoximated at
various temperatures

(a) Before reaction; (b) 65°C; (c) 70°C; (d) 75%; (e) 80°C
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Fig. 7 Efféct of temperature on nitrile group

conversion Time: 30min, Concentration: 100g/1

Reaction time(h)

Fig. 8 Effect of reaction time on the strength

of fiber Concentration: 100g/1

Tab. 3 Adsorption capacity of Au’t onto amidoximated PAN fiber

Nitrile group Amidoxime Adsorption capacity Amomf'.&-l‘;’:"mi“o{n
Sample conversion group content for Au’t adsorbed by 1 mol
(%) (mmol/g) (mg/g) AQO group (g/mol)
1 10.6 1.9 107.5 57.7
28.4 4.5 338.3 74.9
3 53.7 7.6 626.7 82.9

* Temperature is 25°C; Original concentration of Au’t is 400ppm

Tab. 4 Effect of reaction temperature on the mechanical property of the fiber

(Concentration: 100g/1; Time: 30min)

Temperature Strength Elongation at break Yield stress Initial modulus
c) (N/Tex) 9 (N/Tex) (N/Tex)
Precuser 0.22 22.1 0.098 3.20
55 0.22 222 0.097 3.19
65 0.22 24.8 0.096 2.99
70 0.20 24.6 0.097 2.92
75 0.13 34.7 0.081 1.54
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Tab. 5 Effect of reaction condition on the mechanical property
Condition |Nitrile group Fibcrdsl;finl-:a- Fiber Force at | Elongation at Strength
conversion geu;:;:il:g fineness break break
. ti - T
(remp. timed| (o) (%) (Tex) | (x107N) | (%) (N/Tex)
60°C
2h 11.5 2.9 0.209 3.78 17.7 0.18
70C
30min. 10.6 6.8 0,216 4.41 24.6 0.20
75C
20min, 11.9 20.6 0.246 4,03 24.8 0.16

B AR, H L, A PR R , BN AT A RO T B AT, BT
R T ERFBETOCCEAT YIRS K, REBER H@ 70,
(3) BT R AR
B 9 RABIRE-FNEMRE, IWETRL, AO-PAN FHMNEEEKE K & & B
PAN FORR. MEFHERY DSC T I, ZEM R MOFRACHE 2 B3 TEAE T H 2y B B MO
RIHIZL, LI E%5 AO-PAN {5 RA BIFATAEEEE

(a) PAN fiber,

[1]
[2]
[3])
[4]
£5]
[él
[71]
[8]
[91]

e -
=
=
i | |
~50 [t} (00 200
Temperature(’C)
Fig. 9 Temperature versus loss tangent

£ % X W

Soldatov, V. S., Reactive Polymer, 1988, 7(2), 159 °

Hori, Takahiro, Nippon Kagaku Kaishi, 1987, 6, 1071

Sasaki, Isao; Kushi Kenji, JP 87104970, 1987, 5, 15

GEBE TRE FHEEER AR N T35 SR ,1989,5(3),198
kAR K K.GEEEABEREERS FERTIES IR XA 8,7 ,1990,187
HMEREEBNE, AARRM RS FERT IR RS FH,1990,379;237
ShAES 4TSN LA T L2 Tk B 3 AL 5, 1984 255127

O RE EBE,ARFEEFTEE T 2R Tl iR I 515198048572
EIEMZAIWLE B & T MR, IE 51979 2,7

(b) amidoximated PAN fiber with nitrile group conversion of 28.4%
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STUDIES ON THE PREPARATION, STRUCTURE AND. PROP-
ERTIES OF AMIDOXIME GROUP CONTAINING
CHELATING FIBER

LIN Weiping, LU Yun, ZENG Hanmin

(Mascrials Science Insiituse, Zhongshan: University Guamuzhou, Post code: 510175)

ABSTRACT

One kind of amidoxime group containing chelating fiber with high adsorption capacity
to Au’* jon (up to 626.7mg/g, when nitrile group conversion reaches 53.7%) was prepared by
treating polyacrylonitrile fiber with hydroxylamine. The relationship between reaction condi-
tions, fiber structure and properties was investigated. It is revealed that the decreases in tight-
ness and regularity of PAN supermolecular structure are of advantage to raising nitrile group
conversion. In the treatment process, the paracrystallite in the fiber begins to be fused at 70°C.
The content of amidoxime group in the fiber increases at first then tends to steady value with
the increase of hydroxylamine concentration 1or reaction time, ar'ad does not increase quickly
until reaction temperature reaches 70°C. ’I'he, i;ber strength decrenses with the increase of reac-
tion time, while does not decrease until. the ttmpera.ture 1s up to:.70°C. It is suggested that, in
order to prepare a chelating fiber with high amidoxime group comem and reasonable mechani-
cal proper'y, the reaction should be immediately carried out slightly below 70°C.

Key words  Nitrile group converswn, Content of amidoxime group, Supermolecular
structure of fiber, Reaction condition, Adsofption capacity to Au’*, Mechanical property, Th-
ermal stability





