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Effect of dry-heat treatment on the structure
and properties of AN-g-Casein fibers
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Abstract
Cacrylonitrile)- g-Casein fibers, the scanning electron microscope, fourier transform infrared spectroscopy, and
Xay diffraction were used. The results indicated that the dry-heat treatment below 140 °C had slight

To investigate the influence of dry-heat treatment on the structure and properties of AN

influence on the yarn shrinkage and whiteness and improved its strength. When temperature of the dry-heat
treatment exceeded 140 °C the fibers exhibited distortion of the fiber, increase in yellowing and decrease in

crystallinity. 140 °C was found to be the critical temperature of AN-g-Casein fibers for dry-heat treatment.
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Fig.1 Influence of the temperature in dry-heat treatment

on the whiteness and yellowness index
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Tab.1 Influence of the temperature in dry-heat treatment
on shrinkage, breaking strength and elongation

Ab BRI/ °C WA 21 % Wi )y /N T RE A/ %
KAk — 463.00 21.20
80 3.12 493.13 22.45
100 3.77 500.20 23.15
120 4.96 525.67 23.42
140 6.32 517.00 23.58
160 6.70 510.20 23.78
180 7.47 482.75 21.35
200 8.60 474 .40 21.30

M 1 AT LUE Y, B IR T s, 22l dn &
BRGNS HVR B R T 100 ¢, 2R 4
HKIE 49 UL, {H T #R A 2 & 3K 11200 °C, 2P 2k 11
WA 2420 9% o« 202 1) KT 245 77 B A5 S Ak B P

D8I EHE R, 76120 °C B 20 2608 3 d5 K AE, 24
W RNIE 140 CJG, LPYER 58 ) U6 A T 1 B, 4k 4k
THEs iR, S AT AR T . T 24K 2R A AR 4k AR
W HH LA B 0 s BRI A2 4k, fRLAE 140 ~ 160 CT3#4
AL PRI ft R o X212 PRM LB T BE 1A% f i At
A5 Gupta F1 Maiti % 28 845 ig 2T 4 (1) # A PERIF
#E LSIRIFF, AT WL AN- g-Casein ZF4EATH (4 B3 58 N )5 s

T IR 3 S5 1R 5 ) AR AR SR B, T AL B S
R, BMETE200 € T AL 30 minZb 45 (1) 5
TR EE AR A BRI () K. AE 5 B0 B L s b T &
Tl F AR SR 2 v B SR 1 T AR Ak B 4%, I 2%
eI R g RS S g 1 B Ok O R A v B T Ak



0120

IEAC

29 &

BN 2 BB RO PR A P PR 5
2.3 TARAENALEREHSHIZ NG

KH SEM W88 #h Ak B 5 £ 48 A 1) 1) T 54
b, Wk 2 fios. B 2Ca) (b) R R LT Hhab BRI 5
FE, /LA B0 41 4 3R 1 A7 A — 5001, IFA T2 06
WX 2 HBE 2 E . TR T AT
140 CHF#Ab B 1) R 38 5 SRR 20 AHAL, AT
RN B AR A, D AN AR s e 1T 2 ot
160 CT#Ab B, 27 Yt BLE B2 41 i A2 T8, WK 2
()~ (D, BEA W B 11— 22 T a4 o . A2
AN-g-Casein ZFH4EIN, 2 1 oe35 Ho 4 BEHLBR PE A2 4
A B, AE Y 2 BT T8, SR YERZ B2
i, PRI 21 4 OR B —FB 0 I A b A, 24 1052 B H
St TR AL TN, 2T 2 A N A 59 4T s T
0153 38 Jg R iR AR B R A, B0 B G € T X 43 1 B
(i), LHYER 5 AR T, £ 4 A SR 21 %, i
ST AAE G D AW R KR . PR T
ARLL BRI L, )R] 5 AR B IR AT S R, AR 2 W)
W, i BE15200 °C I BT R AT R, IR 2Ce),
ARG IS, W 206« XA AT 5 743

S 200 €01 000 (1200 2 000
K2 b AT S LT 4RI R TTE S

Fig.2  SEM images of unheated and heated fibers. (a)

Unheated ( x 1 000); (b) Unheated ( x 2 000); (c¢) Heated

at 160 C ( x 1 000); (d) Heated at 160 C ( x 2 000); (e)

Heated at 200 °C( x 1 000); (f) Heated at 200 °C( x 2 000D
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Tab.2 Characteristic absorption frequencies and
assignments of AN-g-Casein fibers
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Fig.3 FTIR spectra of untreated and treated AN-g-Casein fibers
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Fig.4  XRD patterns of AN-g-Casein fiber

KT AN-g-Casein 21 4 1) 45 i B 2%, A 0TS0
MR 5 2R A I HR S SR R v 2 AL g3 20 il
g, AR AERGLR™ . B 4 gk a hRE A
AEBRETHER X S AT W 18], 7E 20 O 16.8°4b 1 —
WA AT B 5 20°Ab AT — S5 RTINS I8 . 2R buevd 20
54 12016041200 CHAEFE30 min/i 21 4E T X T £&
TS 1, BE AL B B A v, AT W A4 B
Ak, WA H BB AT S 06, U B R e R BT
AR o A L LA R B PSR S LA3 W 1000 T B 4
wi i, AR LR 3.

F*3 TFHAIEIT AN-g-Casein 44 & B0

Tab.3 Crystal Degree of AN-g-Casein fiber
with dry-heat treatment

A B /oG 4B %
Ak 38.13
120 36.10
160 33.24
200 32.56
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