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REEXZH (LDPE) il P&, BEEYH Ml =2, #E 09192g/
cm’, A (EPO) HIAR &R, BRITREHE&ILEBEDHRS.

A JUR: 7 Pekin-Elemer DSC-2C E#it L#fr. BRILEZEBTHEZRE
140°C, f##10 44h, REFEBRERERNEREE (T. =99.5C, 100°C, 100.5C,
101°C, 101.5°C) BHERE, UL 10C/min AJIEFELE 30—140C FEARAFE, ITRBEH
R 4% , B RO IR BE BTG R R BOFR AL

SRER[FNFRE: LEHELLL 320K/ min REEFBE 140°C, 4510 54,
RIGLL 80K/min AERRERBRZENERNEREE (T,), id%k DSC HifhL.

*19904F 9 A 14 HIH); EREANELESTEIRE; ** FHKRA.

14?2




23 W RS (REERCE/ZAM=THR (LDPE/EPO) LBARNABRSNE 163

EEREAERSHFERE: BHSKLL 80K/ min HERBHARZP] 140°C, Fi% 10 58,4
BUAREBAHEE (2.5K/min, 5K/min, 10K/min, 20K/min, 40K/min) &#&,id
FReiRiL.
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C ZBRTRIBERNFERH Avrami HFEHR:
1 — x(¢) = exp(—K1*) (1)

Hh x(e) B HRNGERE, KASSNFERRER, + HERFH, » 2§ Avrami 18

BL¥(DHXKEBE%:
lgl—1n(1 — 2(2))] = 1gK + nlgz 2

DL Igl—1n(l — 2())] %t 1gs fEE(E D, AERTAES—ZREBE THELHH
P—EiF AL XERY PE £RERE. EHREHRARERAR, RIS AR
BN A Aveami SREHEITHE, EH1HPEHKNOHAEN », BIEEX 1gK, B REBOEI4H
BT n, KEFIER 1,

¥ 1 LDPE/EPO {BAREARLRZRBE (T.) TH K, », w4, To &

LDPE/EPO T.(C) { K ” fn(min)  lrph(min=) =G | T%(%0)

100.5 0.550 1.48 1.17 0.86
101.0 0.316 1.38 1.77 0.57

100/0 101.5 0.224 1.46 2.17 0.46 128.4
102.0 0.182 1.47 2.48 0.40
98.5 1.288 1.50 0.66 1.51
99.0 0.851 1.35 0.86 1.16

80/20 99.5 0.813 1.46 0.89 1.11 125.7
100.0 0.457 1.45 1.33 0.75
100.0 0.501 1.47 1.25 : 0.80

60/40 100.5 0.389 1.48 1.48 0.68 124.3
101.9 0.234 1.50 2.06 0.48
98.5 0.603 1.61 1.09 0.92
99.0 0.380 1.57 1.47 0.68

40/60 99.5 0.324 1.65 1.58 0.63 123.8
100.5 0.182 1.56 2.35 0.42
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M2 1 ha]FHist LDPE By » EHIERDS 1.5, MRREERY, =& & K “ TR "
Bty n==3/2, HABHERERERREY, IREREKITREHR, BWITREHREZE, K
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Bt AL RE Hoffman™ HFE
WRREERKER, AEDEBLEF/LE
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AA:

AF) =

100/0
80/20
60/40

40/60
20/80

0/100

e

10 80 90 100 Ho 20
70

2 LDPE/EPO jR{k%RE) DSC thRehsE
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k, = 4byoa,[ AH,
AH, XAk BUBR#R.
RO E KA .
InG + Ep/RT¢ = 1nG, — k,T%/ KT AT 6)
AtkZAt Ep =293 X 104/mol, PE #JH A1k BURRLP AH, = 2.93 X 110°)/cm?,
by =0.415nm, L) InG + Ep/RT; % T, /Tc - AT BB —HL, HELHX K/K
AISBRHrRBERMWEEEHE 0 Ko,
oo, = kAH, « C[4b, 7
C = k/K HELMHE, k= 1.38 X 1075J/°K,

¥z LDPE/EPO JRAREARLERBET (T.) NEHSH

LDPE /EPO T, InG + Ep/RT, T T.AT kK =C 00,(3*/cm®)
100.5 9.18 0.038
101.0 8.86 0.039

100/0 101.5 8.63 0.040 500.0 1.218x 10~
102.0 8.48 0.041
98.5 3.89 0.039
99.0 9.67 0.040

80/20 99.5 9.56 0.041 414.3 1.009 %10~
100.0 9.16 0.042
100.0 9.22 0.044

60/40 100.5 9.05 0.045 328.6 8.004 10~
101.0 8.69 0.046
98.5 9.40 0.048
99.0 9.47 0.049

40/60 99.5 8.99 0.050 233.3 5.684%10-1
100.5 8.56 0.052

BT e BR—DER, ®AA g0, WEMLRER oo WEL, FHEAR. SREE
(T) THREMNEMSBETIER 2 4.
oo, i EPO ARMIMAT T, BHT EPO 473 LDPE 4R AHEBIEM,
LDPE U 4 & B K58 & fu s B,
RSB AREA Lauritzen 2AR"1IHNT:
Z = sW(L/2a)exp[—X/TAT] (8)
A L BEhERAFREENEE.
¢ BB FHEEE =455 X 107%m, b > TFHAEE., W = exp(2abo,/
KT), Lauritzen S8 HH %t PE nW == 8.96 X 10,
X=K,, K, RAEMTHRBEEMERES ANV ELTMELNRES I, 4
RE KRR ETZ RN A — BB, K, = K1), SRE_RBREREBEK, %
:*ﬁ!&, K, = K:(II)-
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RER(DL lgl—1a(1 — X)) X gz EEE 3), HETAELERIBEHHZ
TR R, AN R RAARNERL, h ERNBIES log Z,, ZEIEFRE, X
log Z, &S RRIE, BiR LS R LUEER HEE R #1T, WRIEFSBERH HFHNSH
'EIE%[HJ:

log Z, = log K/R = log Z,/R 9)
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3 LDPE/EPO = 80/20 3tB{kR log(—In(1l — x(+))] 4 LDPE/EPO = 80/20 BH&kFR
B log: Z5{LHE logR B logr ZE{LH
-®- R = 40K/min; -&- R =20K/min; -0-X(®) =11.8%; -0-X(1)=18.1%;
-&- R =10K/min; -[(J- R =5K/min; -A-X() = 27.19%; -3-X() = 39.4%

-m-R = 2.5K/min

Bt HBBN Z, Z.\ 5.0 EHITE 3, NF3DTEHER—HR T3 HFE
REW Z, BEAHERAMATINA, ¥ 5 RETE] 0, B2 RIE, BERNEERAT 10
K/min B, Z, QHINAT 1, RO ABERSE, R HEEMA, kAR EREEBK,
{B7E R & F 10K/min B, X PSS BRRAR 0, £F—RAEE (R) T, NFE
W Z, WEMLEYHIES EPO RUMM/LERAER, HHIER EPO AHATM
A%t LDPE B Z, G EHEEM.

M 3t Avrami 83 7 AT EHRERNREMILBHARAE, B » GEHE 2.5—
4.0 ZEED, HERHEBM EPO A% LDPE WERBRERERTRE MR X,
LDPE/EPO #BAARMASHNRMLERREER, XEERERHHFED/INER
B SURRR B R — BN,

HFHRESANRENNAEX, BRATUBIER QA EHRRLETHRA
EESHEER,BER Aviami HER Ozawa HFE",BHE(0):

log R = log F(T) — alog:
A F(T) = [K(T)/k1V= (10)
a=n/m n:Avrami 83, m: Ozawa f‘é;&.
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#3 LDPE/EPO HBAREARRNERTH Zivn K 11

LDPE/EPO R(K/min) n 7, z, 1,/:(min)
40 2.75 21.88 1.080 0.285
20 2.67 2.29 1.042 0.639
100/0 10 3.00 0.66 0.959 1.016
5 3.86 0.04 0.525 2.094
2.5 3.43 0.01 0.142 3.728
40 3.75 50.12 1.103 0.319
20 3.00 4.57 1.079 0.533
80/20 10 3.25 0.63 0.955 1.030
3.50 0.06 0.570 2.012
.5 3.13 0.01 0.158 3.874
40 3.50 39.81 1.096 0.314
20 3.86 7.41 1.105 0.541
60/40 10 4.00 0.69 0.964 1.001
2.5 3.50 0.01 0.152 3.460
40 3.33 19.95 1.078 0.365
20 3.75 2.19 1.040 0.736
40/60 10 4.00 0.12 0.809 1.550
5 3.75 0.02 0.437 2.732
2.5 3.25 0.01 0.120 4.561

¥4 LDPE/EPO JBEKFR F(T), o {H

LDPE/EPO }
100/0 80/20 60/40 40/60
1g0—1n(1 — XGNTNC F(T)

o3 a 1.08 1.11 1.11 1.02
o F(T) 0.963 0.992 0.988 1.100
os e 1.14 1.12 111 1.04
o F(T) 0.888 0.925 0.913 1.038
o1 a 1.04 1.11 1.11 1.03
- F(T) 0.825 0.850 0.850 0.988
oo e 0.94 1.12 1.11 1.04
- F(T) 0.750 0.775 0.788 0.925

R log R 3 logz fEE (B 4) BER, ELNMEN ¢, BIEN g F(T), BT
F(T) BBAIRRINEBR KRN MRS DERE, FUBRRIK—HREN%L
BE, F(T) {E#K, e BEp AR RE A, BB RROL REFRI, W& 4 BF(T)
METRE, EF—RHAERT, F(T) ERERPIERAG SBAOM MM, 5% Mm
RAGNER, RRNEREXER, XSNEHFRARTRERR—HN.
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CRYSTALLIZATION KINETICS OF LDPE/EPO BLENDS UNDER.
ISOTHERMAL AND NON-ISOTHERMAL CONDITIONS

GAO Huan, MO Zhishen
(Laboratory of Polymer Physics, Changchun Institute of Applied Chemisiry,
Academia Sinica, Changchun, Post code: 130022)

ABSTRACT

The isothermal crystallization kinetics of LDPE/EPO blends have been investigated by DSC.
It indicated that blends are of three-dimensional growth a thermal nucleation. The nucleation
process in every crystallization temperature belong to regime 1I. A new kinetic equation of non-
isothermal crystallization was derived by combining Avrami and Ozawa equations. Some para-
meters of crystallization kinetics can be obtained from the new kinetic equation. The kinetics of
non-isothermal crystallization of a LDPE/EPO blends has been investigated by using differen-
tial scanning calorimeter. The experimental resulis analyzed showed agreements with the new
kinetic equation.

Key words LDPE/EPO blends, DSC, Crystallization kinetics under isothermal and
non-isothermal conditions





