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Morphology and crystal phase of propylene-ethylene random copolymer crystals in thin films
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Abstract: We investigate the crystal growth in thin films of high molecular weight propylene-ethylene
random copolymer (Mw = 260k, ethylene 4.7 mol%), which in bulk state crystallizes mostly into y-phase
in slow-cooling process. In thin films crystallization, two types of crystal morphology are observed;
elongated lozenge shape and curved crosshatch structure. We report the temperature dependence of these
two types of morphology and discuss the relevance to the crystal polymorphism and in particular to the
v-phase fraction in the bulk samples.



[ R - £E] Figure.l | WAXD LV RELZa®RY
~— L7 RAE R Oy R REREE%) ORRIRE
A Z R T, v S RIZ107°CHHL TE—2 2R L 90%
LLEICE#ET 2, RIZ, 110°C & 115C Thb b S 7= 1
MBS B EE S % Figure.2 \RT, WA bR ET
HREEICIZEL LT 2 BEOEL 7 0P —n Bl s h
D, 1 DFERROBIRE LTRY, iPP THHEIENS
afmOHFERERITEITN D, b5 TR oK &A%
oy Uiz X9 etz LCnb, AFM TR LI-Zh
L 2RO SEN T + v P — DM % Figure.3 (277,
2O AFM B 6. BE OGRS, #a o A
TeBPRE R EWVITIZITER L CHER > i %
LTCWBZ ERgnD, T, iPP ® o
DTEZF—%FKE LTHNI WD DS 7
B ANy FREEICHY T2 B2 65, B3,
WE D7 0 ANy FHEEITERKES D25

100

L ]
80 e o
®
R ° a
'2 40
>
20 °
0 . v v v -
95 100 105 110 115 120 125
™/°C

Figure.l The percent y crystallinity vs.

crystallization temperature, Tx, determined
by X-ray Diffraction for (P-E) RCP bulk
samples.

Figure.2 Phase-contrast optical microscope images of
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(P-E)RCP crystals grown in 50 nm thin films at (a)110°C for
1hrand (b)115°C for 4hr. Scale bars are 40 ym.

Figure.3 AFM height images of propylene-ethylene
random copolymer crystals grown at 115C for 1hr in
ca. 50 nm thin film. Scale bars are 10 um.
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Figure.4 TEM bright image of (P-E)RCP crystal
grown at 110C in the thin films (left) and the selected
area electron diffraction pattern (right). The selected
area is shown in left image bv a dotted circle.
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