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W B HADSCHEMZHEEHS/IERNTSARYSHZ _HE(CBP)-RELLS
(PEO)FLiBHE B HIES S S 3 21T T HF R, Al Mandelkern, Z-J(Ziabiki-Jeziomy) . Ozawa
W Ozawa FEEM —HEE FEMRERBTT 4E FRB0. 88T —HEBHTHLEX
H® £ EO B EAILIRY, CBP X PEO FI%: & 4 1WH f A . Aveami 45 BRI 27 B #
HA 3.8~5.7 Z i E . Mandelkern HERBHE S N ESR Z, B A1 A e 8 ifi 38
m, R G, H A% HE 4 (LTI 4L, B PEO & RINMTIR L, BRI Z-
JEREETRREAEANESERERIENLE.

XWiT MALEY. BREALE FFRGEK, ANHFE NR

EOYAAERECEEFRL AES AR BARGSTEAE ZHEAY,
BHEMNGRT —FHHERRESNZBETR/ SRENMTELRYEHL_RE
(CBP), MM 4 THEH MG B RBRT THADY, RAT RRANBESRY T
EMHEZ MR A HE R FREM0 7 ~1077S/em) FFURIMAREL LS
(PEO) 5HILRM IR BHL B S EMRE H¥ER. M FEERFREN A= LR P,
RIEREFSRAGTAGN, HESYEFRL RPN ZHTFRARTHERENE
X, F AT DSC At RE AT TR, BILEE SRS &R EER R
TAbRE, 363 3E SR AN S FRE T BRI

1 SELEE4a

1.1 AEHE

AR/ RN R RY SR AN SRR R XAR(2,3]. SLED
5 & ¥ CBP #1 PEO(M. W.500,000)#—E BRI FE- CREH, BARZSE
B BRI, ZAMT T 1000 T4 AR A & 1.

Table 1 Sample composition{ weight ratio}

Code AlD A20 Ad40 A60 ABO
CBP 90 80 60 40 20
PEO 10 20 40 60 80

1.2 Wik
H Perkin-Elmer DSC-2C EZHRBE MM, BRIEF. (N EHEEBZE 223K, K

*1907.08-22 Y 1K, 1997-11.21 K
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10K/min AB Z 373K, ILF & S A R M 2, A4 3min, L 10K/ min R F 223K
WFEHHME QOBELEENIRETEZE 353K, 425 3min, FiXHES 9L 20.10.5.2.5
F1.25K/min SERRIBEE 223K, B TIE SRS, iIDF .

2 #ER53e

2.1 HEBESERMESSR

HERBBZHFREINSE RS FEEEREME BRELRETATRERE
UL A ZBRET R/ DRBA B RMEH 2 MBS PEO JHR, B3 —F#
MEELER, LERLZ EORTHE R, AATFESEREMIEEEN =Y. [T CBP-
PEO HRIK £ 45 i EE M DSC HF &P ([ 1), 7 PEQ/CBP<40/60 I, TR f BB of
EHWELREE, S ERY CBP 5 PEO 5, % PEO & B& /A, iR K
fu A% . {H7E PEO/CBP>40/60 B U 7E F iR A1 b i it #2 o A% 66 00 22 3 7 52 B9 R #4060 4
i, 3 B4 kb E CBP S BM BTSN, i 8 L i X HE J, 4£ PEO & B # £ 0t, CBP
ARLNH PEO B4 MU L8R E, LB AH+ A40 Bl M 3ES, XER AR AR
EO 87, R— A& B Emd s HE RS KA ENRSESRH LNy
oy k.

-
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Fig.1 The DSC curves of blend system

a.melting curves b, cooling eurves
1, CBP/PEO =90/10; 2, CBP/PEO=80/20; 3, CBP/PEO=60/40;
4,CBP/PEO=40/60; 5, CBF/PEO= 20/80

2.2 FEHRLEREAE

A DSCHE#TES BRI NF¥HHE, AL REFARNERS & B A, Rt
EEIFERAKMES, B ERINIEFEERIAFFE. A TEEBEAIN HEARH,
PR B A ERS -, HEEEEY LET, AR E R ELM, e RIS R, of
FEFEIRT-HEE

BRI FE R R4 HI R T ) DSC B2 (B ) ] I, W &5 HLE ey Inth, iR 4k
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HEFSEEE B, XURESHERA O T BN ESH, EERIEN
AR BN, HER S HEET, HREAENFABGERBENFHN Tcor/reo=2080 >
T cap/pro=40/60> < A CBP W& RN TG SR R, W4 & LRSS R T8
Al X WL E(EK)EY, ZRENSRERRR, RBHUE lmn ZAERT
A% R T, PEO A B BE H&, 29 CBP WFEM B4R, 3 EE®
RGN, G 5 52 mUad TR
2.3 Mandelkern 7%

E—ERHEET, BAYESHES 5L ® TR Mandelkern J7 %, B8 X # 5 an i
EREARAE, 4 B B B Avrami TR,

1-X(t) = exp(— Z.t") (1)
ot X e BRI ML SRR, Z, NEEME R AERE, R Q) FEBE S,
lgl - In(1 - X)] = 1gZ, + nlgt (2)

B lgl — In(1- X) 13 lgt FEBEL. B ELNAEMRESIREHNESH Z M
n, REEEFSELRUER, LS HEREFRERT, BRTEESRERINESH
Z.
lgZ. = 1gZ/R (3)

Heh R YR HHEE, F 25 T Avrami FH » BRBHZ, Z., 112
e a el SRERY, £ESRERSES, BER. SR0, R RS &
B AR R, 183 () CBP/PEO R AM lgl ~ In(1 - X) 13 lg: FENH L (A
), MESESENSRS SRR Z &, £%2 PEH Z HRARE EE
BN/ ER/MAS, XRNTESEREBERE, &R EXER, ZEHZTHHE
B B W R, WS MU AR/, SRS M AN L RS, BN SRR
KRR, Z, E ], RS R R R R ARG, ML E—EM

Table 2 Kinetic paraments of Avrami, Ziabiki-Jeziorny(Z-J } et al. ways

CBP/PEO= 20/80

- R(K/min) 1.25 2.5 5 10 20

£y (min" ") 0.12 0.12 0.32 0.48 0.66

3.83 3.26 4.02 3.55 4.05

Z. 1.11x107? 0.057 0.37 0.75 0.%0
2.04%1074 7.84x107* 7.03x107° 0.035 0.13
Half-high-width D(K) 6.88 14.33 7.59 11.96 15.25
Rate constant &, (min™') 0.097 0.090 0.33 0.41 0.51
G(K/min) 0.71 1.37 2.63 5.18 9.45

G. 0.56 0.55 0.52 0.52 0.47

T.(K) 307.28 307.73 297.06 264.9 268.02
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gk
CBP/PEO = 40/ 60

- R{K/min) 1.25 2.5 5 10 20
ty{min ') 0.12 0.12 0.34 D.48 0.72
4,37 5.07 4.14 3.80 3.86

6.08%x10 ° 4.39%x10°* 0.38 0.72 0.92

6.35x10°° L8O 1g * 8.3x107* 0.045 0.20
Half-high-widith D(K) 5.38 6.23 8.56 13,02 18.44
Rate constant &,,,,{min !} 0.14 ¢.22 0.34 0.45 0.61
G{K/min) 0.78 1.43 3.10 6.26 12.06

G, 0.62 0.57 0.62 0.62 0.60
TAK) 209,77 295. 41 290.38 282.67 274.08

MFE2 pETTLEE, REREHN Z, EERMEIERASHMANGFEE, BEHE—
THEREN . Avrami T » B EE R MINTAE 3.80~5.7 2 (50 30 » BT LR
BRIz tk AP @ A S A K T R AR T R e R W B B, A PEO B4 5
WA Avremi 158 » (EF —F E 0.

2.4 Z-JEwHFHEUW

Ziabicki R Avrami FRBEFSELERTUERZZH K i TR L4 %E

SRR SRR, F N FREANE S B BT EHR.

dX/dt = k(1)(1 - X) (4)
AHETASEEEXMER, X VERE. EEAB THEERSRANER, X
B A 4% T A AR R B RTAR B S e S0 R I O S I, s R LS R R T
FEAFH O Jeziomy H I Ziabicki BRI, A I FREEEE £ ( TYT U H—T 58
R RER:

F(CT) =% koexpl - 402( T — T, )%/ D?) (5)

AT b ATKEE BERME, £, AIHTETHTR. _
k ax — Ck(tmu) ! (6)

c, - J;“‘“vc(z)d:/f” V.(t)de )

A IR L 2 BT, E L, SRS G Tl FAER .
G - J’T“k(T)dT = (x/I2)"?K__D/2 (8)

CRIETEBNMSGERBRNMG(T,~ T,) WL 2ER % HEEM &, 7 b
HEFHTRIE

G.= G/R (9
AF R WSHEE; G, HRUAAERNEEEN. M FR—XLBY, EREAG R T,
G. AR 2 ARBHYILRE XM SRE R dH/ dt ~di BB Ty, . Tp, 3 Rl $
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BEE(D)YUERETRESHN G D K ENTE 24 . RN HEET, B5R
ERENE, SR THETkzd, AR 2 PR R NHEERENEY G E, X CBP/
PEO R A EAR N, TS HE XS, B4, B PEO S BN, G Hh 0.62
BEZE0.52, #WLEHAES PEOAHA T LBAERMURAGR T, MEEESE
SRR, UG FENEEEEN. AR 2 ATVHUBEREFFRE RS ¥ S
¥z G M,z HEHEHTARR EESHESEFENE LR KT Ziabick
#yRide, 18 Z HHSHERTARK, R HEH, ERHSNERBERGIN Z,
FEGEWRR TWH Ziabicki FEREBN G ERKETERYMNBSHEE, THE S
BHEAGR X AREMTFASHHRWEEDHCFER RS TFHBEX, KA
Ziabicki IS G A E R

L%y mmme

1{min) . d

TDl =300.8 K
Toan=297K T =290K
Frpp =203K N J(KJ T2 =296K

CBPPEO=20:R0 CBP:-PEO—40:60

Fig.2 Parament plots of 2-] way of the blend system

2.5 Rt REFHEM
Ozawa ¥ Aveami HFERTHHTESEEAAE, SHBEFERABHESRS
SBEhE RN HERE THHEREXBEETTX:
1~ X = expl~ E{TYR - m] {10
AH m K Ozawa FHEY, 2{T) WS B S HEY, R AREHEE B 10) AW AT,
JEE R
gl —Inl1 - X)] = 1gk{T) - mleR {11)
A EIRET, 58 Ozawa HRL Ig[ ~In(1-X) 1% 1gR FEREH REXE, F9iX
HEERES Oawa ¥R BE Avrami HEH Ozawa FEHXEA T ENMRE R
T TR WA TFA—ER, EEFFRYRTR, Aviami FERERE X(T)5 « 618
ZHHE, T Oawa FEERE X(T)5 R OB FFHE, HIEARE Avrami FEH Ozawa 77
REVEE R 5 ZMAMLE, EX—EHE&ER, REQ)MA0)K, B .
lgk + nlge = IgX{T) - mlgR (123
IgR = (1/ mNgX(T)/k - (n/m)lgt (13)



404 w2 F % = 1998 4F

lgR = IgF(T) — algt (14)
AP F(T)=[X(T)YR)™, a=n/m, n K Avrami ¥, m N Ozawa ¥, BEFE
(OHER—HRERET, L 1gR 3t lg: FENBIEEY - o, REY F(T)HEZ,
FIMWYMBEEXRMTE KR, TR EINEPIE -2 8R0S RHEA S
RRE. E3 TR0 EE RS R, 1gR M ige FE R FEL, B0 Rt HIEM

flE Rt kW) Ozawa A REARIT U RREA Uk R B9 510 45 Bt AN
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Fig.3 1gR vs.lgt plots of the blends
1:25%; 2.45%; 3:65%

BZ MTEFRESIAZHAT, A FTHARE 2, AR LBy EYE 5
HRRE, AR AT S Z-) F R TR SRS S BaLE.
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NON-ISOTHERMAL CRYSTALLIZATION KINETICS OF COMBLIKE
POLYMER/POLY(ETHYLENE-OXIDE) BLENDS

QI Li, LIN Yunging, WANG Fosong
{ Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022

Abstract The kinetics of non-isothermal crystallization of CBP/PEQ blends have been
investigated by differential scanning calorimetry. Based on the Mandelkern. Ziabicki-Jeziorny
and Ozawa theories, the results show that a blend of non-crystallization and rich EQO units was
obtained. CBP restrains crystallization of PEO. The kinetic crystallizability G, Z. have been
determined and discussed. Avrami exponent n is between 3.8 ~5.7 with increasing cooling
rate. The values of Z, increase with cooling rate, the values of G, are constant with cooling
rate. In sumn, the results show disagreement with the Mandelkern and Ozawa theories. This
system accord with Ziabicki theory.

Key words Comblike polymer, Poly ( ethylene-oxide ), Non-isothermal crystallization,
Kinetics, Blends



