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Fig. 1 BF glectron micrographs and electron diffraction patterns (inserted) of (a)
iPP substrate films and (b)) oriented HDPE films. The molecular directions are
indicated by an arrow

22 #18ill&#F HDPE # iPP tRiMESR

B 2a-c RRF A HDPE 5 iPP @l &M% 150C #1748 10min 5, [ 0.5C/
min (EESBLHESTANASETFEMME. BdFLhmb PP OSFE S [A.
% HDPE WEE/NT 100om i, FRESES, HDPE & iPP SRAERBELER
HEL XM SEH(E 2a), X&E Y HDPE REE®ET iPP NEFEF &, A5 PP
A FEH SR +40° M4, 1807 HDPE £ iPP AEREME ERARSHEK, =
£ THEHRER, MEERKA HDPE FriRet ey BAEFI % A5 525 40 F1 20000m,
Bl HDPE 5 HE 00 e A B 2 0k,

% HDPE [E§ 5 120n0m Bt B ELE NG, HOPE Rt oA ENELSH, i
#t, HDPE 9% Mo Xmfh X (E 2b), —FpR HDPE F SRy NEWER, A&



e BERS: REAEHEEERIACSATERAR IHEARnER 537

Fig. 2 BF electron micrographs of HDPE_iPP multilayer Films, heat-treated at 150% for
L0min and then cooled slowly (with arsie of 0.5C /min) o room tempersture. The thicknews
of HRDFPE layer is {a) o0, (b) 120 and {c) 150nm, respectively

Fig. 3 The corresponding electron diffrscuion psiterns of HDPE-iPF multilayer
films as in Fig. 2
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Fig. 4+ Model of cryatallization of HDFPE on
iPP substrate film at lower cooling raves.
(1) epitaxial HDPE layer; (2) oricated
erystalline  aggregates; (3) HDPE
spherulite layer
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Fig. 5 BF electron micrographs of HDFE-iPP multilayer films, heat-treated at 150% for
10min and thes quickly put toto air at room temperasure. The thickoess of HDPE layer is

{a) 130 (b) 150 (c) 350 and (d) 500nm, respectively



5 M HHHS: BREEEHREERCRESRTBTAR LI E2RNER 539

Il,% HDPE SUEMELE/F 250nm it MM EHE/S, HDPE &M irP XEK -
R A A e B mEY g5 i (H 5a,b), HDPE HE S (PP 4r T8 77 (AU B 56
FEGESNWLHERE, ERiEERM N THEE RS HDPE FRR -, HF2NER
R 55 %5 20nm R 5000m, Fr@d RJEE HDPE %5 /50RE 4948 In 56 6H = 42 4k,

% HDPE WEH % 3500m B, WEAZE HDPE 7 iPP KR LAz MM A & &
(@ 5¢), ik&, HDPE MF@>SERABRENTH, AHAES5 PP 8 c 5 mE
SERT £40° FEUA. HDPE EERZE—S#m,fHE% HOPE MRS B(E 54),

ERSERER, EEEKAST, HDPE # iPP £RAE LOERMERERE
Br 435 250nm, B) HDPE #F iPP LMMdELs B R £ 7E BB iPP % (& 2500m [ F 9
HDPE M4 REEN, @EHENMERY HDPE 5 iPP EfESR2E, 4 HDPE
B 8 A, =4 HDPE E9ER&E,

Fig. 6 The corresponding electron diffraction patrerns of HDFE-iFP
multilayer films as in Fig. 5
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Fig. 7 Model of crystallization of HDPE on iPP substrate film at high cooling rates.
(1) epitaxial HDPE layer; (2) HDPE spherulite layer
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EFFECTS OF COOLING RATES ON THE EPITAXY OF
HIGH-DENSITY POLYETHYLENE ON ORIENTED
ISOTACTIC POLYPROPYLENE SUBSTRATE
FILMS

YAN Shouke, LIN Jian, YANG Decai
(Polymer Physics Laboratory, Changchun Instituse of Applied Chemistry, Academia Sinica,
Changchun 130022)

Abstract Effects of cooling rates on the epitaxy of high-density polyethylene
(HDPE) on isotactic polypropylene (iPP) substrate film have been studied by TEM
and electron diffraction. The results of electron microscopy and electron diffraction
indicate that epitaxial nucleation and growth of HDPE on oriented iPP substrate ta-
ke place only on the direct contact plane of HDPE with iPP. There exists a criti-
cal epitaxial thickness of HDPE on iPP film. The thickness of epitaxial interface
layer is strongly affected by the cooling rate of HDPE after heat treatment. During
slow cooling process, three layers of crystalline structure of HDPE are formed. The
thickness of critical epitaxial layer is about 100nm. Fast cooling rate results in the
formation of two layer crystalline structure. The thickness of critical epitaxial
layer is about 250nm.

Key words Polypropylene, Polyethylene, Epitaxial crystallization, Morphology





