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Tab.1 Avrami exponent n of ChN /RI mixtures for the isothermal bulk crystallization

MMA /BMA ChN 0 /100 19.8 /80.2 45.1 /549 81.5 /18.5 100 /0
T K .

273 3.93 2.90 2.8
78 3.43 4.38 3.20 3.10 2.37 217
288 3.53 3.95 3.96 3.94 3.39 311
293 328 3.38 3.54 3.09 271
298 3.36 3.28 2.91 3.50 3.26 3.09
303 3.06 2.90 2.19 3.32 3.28 2.96
308 371 341 2.68 3.37 2.93 3.13
313 3.47
318 3.66 2.60 3.36 2.48 3.23 3.67
323 3.79

m& | PRESRETUERL, EEREE —ENHERT, Aviami ZHHEH n BEHE
HRYHA R MMA /BMA B ATIRD. X LRYB 2 THRIEXHAR  ChN
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HAWEFBETRA—EWE W, MMA /BMA Bk, BAFTREREFANE
#. 33+ ChN BIS5REF B (Tid) B B A BA BB S — A BEIERA T LRy
BT, AR IR S Tid FR s ESHE.
Tab.2 The Avrami rate constant of ChN /RI mixtures for the isothermal bulk
crystallization K x 10? (min~)

MMA /BMA ChN 0 /100 19.8 /80.2 45.1 /54.9 81.5 /18.5 100 /0
T K

Pk} 0.0044 0.13 0.68
278 0.06 0.002 0.048 0.305 1.66 3.5
288 2.58 0.384 0.56 173 3.9 7.27
293 2.89 0.42 2.49 4.5 12.5
298 3.45 0.76 312 4.64 4.63 13.4
303 2.59 0.66 2.5 3.20 2.4 7.79
308 2.48 0.36 2.36 2.37 3.18 3.70
313 3.76
318 0.63 0.073 0.045 0.035 0.045 0.077
323 0.056 '

Tab.3 The induction time Tid(s) for isothermal crystallization of ChN /Poly (MMA —co—BMA)

MMA /BMA ChN 0 /100 19.8 /80.2 45.1 /54.9 81.5 /18.5 100 /0
T (K)
278 50 243 132 62 50 38
298 42 64 48 38 30 27
318 61 192 102 89 86 79

BR2PNERERER K SHRE TEE(E 4), ATUEL, BEELRYH MMA
BRA RN, PDLCAKRFRH ChN MEMREREH K LZES N, £ MMA /BMA
AT 451 /49 MERT, HKBEEETHACWNASM KHELER, LHEH
PMMA Frél i) PDLC AR ER M. XA T RMATIBAZNE NG S HOER..
X5R 1 kK3 PPR Avrami 35 n HERFESH Tid HHERES—-BH.

2.3 HBERMNERBLERRMEAE

FRGHTEST ChN Ao Sai A, RPN RS SBEE. AR
RYHMILERY S 80% ChN FrARMBESYH AHy_, ~ TE(E S)%, WHUEHX
H—faia MESELT, FHEEAE, a8 ak. XRAREET>298K
B, MR REK, AMART ChN BRS FRBME#HTREHS], FHAE
ARKBEMTE, EANSHREENN. ERREREENRET, HMHEARFPCIN S
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Fig.5 Isothermal bulk crystallization enthalpy of Fig.6 Int , versus S(T) of 80% ChN /Poly
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b, FHEPSELNAE, HMREEERP ChNWERRERE o( K 4. 20%
ReYAHmMA, #45 ChN A% RERERE o BAEK.

RSHTHHT ChN EAFAXRYERTRRR BBER 7 . SRR -BHRE
B, BESKBENFAR, ChN40MERREERZHER, L0 4EE KR,
ERPHHHBERAERRORT TABRRZNER. ARE - EMNHE T, ChN
SATH r BADTIRA 20% REVERN r, BHEREGYHMAX ChN MBI EE
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Tab.4 Crystallization surface energy of the mixtures of 80% ChN with different
poly (MMA —co—BMA) copolymers (¢)

MMA /BMA ChN 0 /100 19.8 /80.2 45.1 /549 8.5 /18.5 100 /0
ox 1000 /em?) 3.75 4.09 413 417 419 3.80

Tab.5 The critical nucleator radii in the mixtures of 80% ChN with different poly
(MMA —co—-BMA) copolymers during isothermal crystallization process (+nm)

MMA /BMA ChN 0/100 19.8 /80.2 45.1 /549 81.5 /18.5 100 /0
T (K)
298 1.17 1.31 1.39 1.44 1.52 1.53
303 1.30 1.45 1.54 1.60 1.69 171
308 1.45 1.63 .73 1.80 1.91 1.94
313 1.63 1.84 1.98 2.0 2.19 2.4
318 1.89 213 2.30 2.39 2.57 2.65

Tab.6 Crystalline activation energy in the mixtures of 80%
ChN with different poly (MMA —co—BMA) copolymers

MMA /BMA ChN 0 /100 19.8 /80.2 45.1 /549 8.5 /18.5 100 /0

AU(KKJ /molChN) 33.6 46.9 53.7 59.2 68.1 65.2

RARERKEE AU KMTURRESERKMESBE. fR(5) REBZEKER P
ChN A HTEHEER TR 6. AEFH, 20% BREWHLMMA, 8 ChN &S5k
BEA THIRRIEM, #8 ChN AERIBS, HO TV 823 TRES YA S B,
T ELX A BELASPE P 2 B L R A 4 AR L MMA / BMA 38N i 8 m ad.

2.4 ChN /Poly(MMA —co—BMA) R BB KT8

ChN S84 100% K& 60% LB RTE 15 C TR R T BT 8] 25 4k B9 4R % B0
MAARTE T METUESR, RGENERRTHEESEEK. B8 9 A RRESE
ChN AR EYH LBy PRRBEKERML. ZHE—ERET. B ChN 44
BTSN, MARAY TR —E(40%)ERT, HERRKEKERENEELRY S
MMA BT, BRERGNENEKERSRER LR
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Fig7 Optical microphotographs of spherulites growth of ChMN (&, b, ¢, d) and
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STUDIES ON STRUCTURE AND PROPERTIES OF POLYMER
DISPERSED CHOLESTERIC LIQUID CRYSTALS

I . THE KINETICS OF ISOTHERMAL CRYSTALLIZATION OF POLY
(MMA —co—BMA) AND CHOLESTERYL NONANOATE MIXTURES

LI Andong, SONG Xiangyu, ZHOU Enle
(Polymer Physics Laboratory, Changchun Institute of Applied Chemistry,

Chinese Academy of Sciences, Changchun 130022)

Abstract The isothermal crystallization of mixtures of poly (MMA —co—BMA) with
diffrent composition and cholesteryl nonanoate (ChN have been studied by differential
scanning calorimetry (DSC). The Avrami exponent n and rate constant k for
ChN /Poly (MMA —co—BMA) crystallized at different temperatures were examined.
It was found that the rate of nucleation and crystallization enthalpy (AHSA_K) of
ChN both depend on molecular rigidity of copolymers.
Key words Kinetics of crystallization, polymer dispersed liquid crystals, Differential
Scanning Calorimetry, Cholesteryl nonanoate





