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Fig.] The resolution profiks were smulsted by symmetric beil —shaped curves
a. Equatorial X—ray scan; b. Mernidional X -ray scan over the T0S reflection
¢. Azimuthal X —my diffraction scan over the T05 reflection
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Fig2 X-my diffraction pattem of PET fiber
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Fig3 WAXD curves for reference samnples
a Si0; b, N{CH),

AEERERRE 1, HHXHRERNT 3%. HEHNEMRTRFYATEZHR

Tab.l Result of the graphic multiple peak resolution method

tb)

50

010 1To 100 Tos
Sample? | - Peak falfwidh | T | Hatwidh | P | Haridn | P | Halfwidt
no. poation position poston poation
(°) () (°) () {°) (") (°) (°)

x= 17.714 2.156 22763 3.219 25.899 2.763 4210 195
ky 17.715 2.236 2673 3.066 25.818 2.843 42.766 1.781
£ 17.742 227 2687 3.130 25.871 2901 42790 1.745
5= 17.681 2208 270 3.038 25.8% 2.819 42.750 1.789
6= 17.779 2053 22801 2.568 26.000 2.520 42.7-54 1.703
7 17.765 2.142 22.807 2972 25959 2682 42796 1.782
i 17.712 2115 2.767 2.814 25961 2.665 42775 1L.727
9% 17.768 2116 2739 2695 25940 2691 42,772 1.634
107 17.688 2,045 2677 2.585 25834 2.645 42.806 1.385
a) 2=: obtained from shanghai Petrochemical Complex Polyester Plant:

3%, Chemical Fiber Factory No.14 Shanghai;

4%, Chemical Fiber Factory No.11 Shanghai;

5=: Zaozhuang Polyester Factory:

6= Japan. 7%, USA. § , 9 . Nethedands. 107 , Yiwenda
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#2 RHHEPTHREEBEAXSHNE 3.

Tah.2 Average crystallite siz and the numnber of crystallographic repeats

Sample 010 1TO 100 T05

no. m, A n_, N D, N D, N
r 9.875 19.723 31 8.138 4231 12.259 4737 22,408
3= 7.957 15.892 3450 8.796 3.991 11.565 4773 22575
4= 7.395 14.793 3331 8.498 3839 11.147 4.875 23.070
5= 8.505 16.955 3.507 8.956 4.060 11.781 4.752 22,469
[ 17.114 34.300 4,981 12972 5.264 k 15.360 4,996 23.620
= 10.375 20.781 3.649 9.358 4514 13.153 4.773 0.587
8= 11.589 23.220 4.051 10.371 4.580 13.343 4925 23.299
9= 11.502 23.042 4.439 11.351 4480 13.044 5.212 24.652
107 18.692 37.278 4.895 12.485 4.661 13.515 6.170 29.209

a) Caleulated by eq(6) b) Calculated by eq(?)

Tab3 Average crystallite volume and the related parameters

Sample 1 {am) ) > A (o) ¥ (am)
no. ‘ a*b¥siny* ‘ )
x> 4.680 0.1998 167.724 33.515 156.850
¥ 4717 0.2006 141.773 28.444 134.170
4= 4,814 (.2001 128.449 25.706 123,749
5= 4.607 0.2006 152.360 %0.569 143,583
6" 4.931 0.1987 3R7.088 76.897 3M9.179
7= 4.724 0.1989 196.962 39.169 185.034
8= 4.865 0.1991 229.679 45720 22428
9= 5.151 0.1993 236.727 47.190 243076
107 6.109 0.2008 3317 76.175 465.353

a) Calculated by eq(l1)
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Figd Armangement of molecules in crystal of poly (ethylenc terephthalate) and representation

of intermolecular interactions
1. Imeraction between aromatic 7 —dlectrons: 2. dipole—dipolke interaction;

3. Schematic projection of the molecule

RIS TR R h R EFAREW, B4

Tab4 Shrnkage and the related parameters

Sample no. i ¥ T 5= 6 = g 9= 10%
yam dtex 043,96 97747 99517 | 101161 | 102010 | 989.60 998.08 | 100345 | 101502
shrinkage(%s) 10.20 1227 1187 10.37 4,52 991 861 8.51 5.48
Xr(v,) 4992 49 46.42 4733 515 49.67 547 | 5317 51.33
rx 78.30 60.27 57.44 6196 | 19528 91.91 11382 | 12924 | 23887
a) 177, 2min
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4, 54177 C PR RS T R, DL IR RS ORI A0 £F R B 34
W R SR R B E T £, (1 - X) RBUEM X, AHRAR. XJmKNEKER
SR SR, B2, RREBESHEE, ASHREFEEAR.

O OHEALREEBALES, BMEEMBARS X HEMHLREE, PERGAH
SRk ERZ TR X HEENHERECE, RRGPAH MR E X KRB, FHR
BAT RAEFE SR UL 4 B R KR BE, RRILEOR,
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X —RAY DETERMINATION OF CRYSTALLITE VOLUME
OF DIFFERENT POLY (ETHYLENE
TEREPHTHALATE) FIBERS

CHEN Chongyou, ZHU Lin, WANG Shengyu, ZHANG Lianfang
(Department of Applied Chemistry, Qingdao Uniersity. Qingdao 266033)
SUN lJiachang
(Department of Computer, Qingdao Sea University, Qingdao 266003)
SHEN Fengjuan
(WUXI Municipal Synthetic Fibre General Factory, WUXT 214041)

Abstract X —ray diffraction as well as the transmission technigue have been used to study
nine types of poly (ethylene terephthalate) industrial filaments made in various domestic
and overseas factoties. X —ray diffraction patterns of crystal planes 010, 110, 100 in equa-
tor line and T05 in meridian line are measured. By means of peak —separating technique
the average cross—sectional area, the average length and the average volume of the crystal
grains are calculated. The result shows the obvious differences among the various filaments.
Primary knowledge, average crystallite siz was concemed with shrinkage of fibers.

Key words WAXD, PET fiber, Average crystallite volume, Average crystallite size



