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PEO 1 5§ 2R A H OB A J7 2 L 0.1 g/mL
f RV VT R K R PEO B 1 B 7R
WO T g e R R W, O T RS TR
22°C T 24 h BR 27

FIH B A #44 ( Digital Instruments) [ AFM
WA TR B BCTe] iPB-1 JEJIE | PEO B J5L o 1
AlAT R . AR L PEO Y 24 5 M\ 55 I 2218 TR
B 56 25 (LL 0. 1 K/10min FHE ] 75°C ) . 4
FE il 1 o= 2 JEDFURH [0 R ) AFML 9 5 R i =X 3R A
A Sz R B Agilent 5500 U 51 iR, R
FH A R R A 00 &, e R AT R /N A8 0 LB IR
T DR AL it ] Bt S O I 4 B 5 52 Sz A R
TR B e 8O 20 ~ 30 N/m, 3 4 4 A
140 ~ 160 kHz, [m] i 5 21 By 47 #f i 352 100 A 5 2 141
FAHE 4% % 512 x512.
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) (PB-1 JLJICRAF K B, A fh B 28 160°C 55 i ik
PS5 min DLVEBREI L MG E S SRR E
ZEURIS L iPB-1 25 5 E UK S 45 K, BRI BLAR TR
10 ~20 pm Z ], BR &b A S A s RIPAZ A0 X5
) “edge-on” EHEF , & A A8 WL AN B IE 43
KR L FToR Ry iPB-1 Bk B E 4y S 4 R 1Y
— #4512 160°C SE IR AL HE 5 min 1 BR AT
S JE R 2 100°C A F SRS 5 24 h BRA
() AFM w5 B2 &L R (PB-1 SRS 5 OE b 2%tk
FAnEE R B flat-on Fr ] 3026 AR S5O A A
LR POp kY IG Ry s AR

AT, R A b AR B T S 2 R A KT

Height (mm)

T A o REAT AR R A 225, — A B3R W A
AE AR A W RER— B 9. 7350, A i iUm
A edge-on fil flat-on ) iPB-1 )&% 2 50 WG Br
ANTR] H R MRS AT — R 1 22 5. AFM 45 2R 3R
BRI FHM R 5.0 ¢/mL iPB-1 fY — F 2 ¥ 3 il
IR, A WU Sl edge-on A flat-on 1) iPB-1
LR 11 J5E B FIDREL RS 82 L% 1.

Table 1 The thickness and mean roughness of the iPB-1 substrates

Substrates Edge-on Flat-on
Thickness( nm) 31 40
Roughness( nm) 0.58 1.21

Fig. 1 AFM height images of iPB-1substrates crystallized from melt

(a) at room temperature and (b) at 100°C isothermally
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Fig. 2 (a) AFM height image of a PEO single crystal and (b) the corresponding cross-section analysis.
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Fig. 3 AFM height (a) and phase (b) images of PEO single crystal on edge-on iPB-1 substrate at room temperature

The corresponding cross-section analysis is shown in (c¢).
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Fig. 4 AFM height (a) and phase (b) images of PEO single crystal on flat-on iPB-1 substrate at room temperature

The corresponding cross-section analysis is shown in (¢).
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Fig. 6 AFM height images taken during the melting of a single PEO crystal on a flat-on iPB-1 substrate at a series of temperature
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Line scan across a droplet from the surface plot

Fig. 7
illustrating the sketch for the calculation of the contact

angle using the equation:tan(6/2) = H/R
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AFM OBSERVATIONS OF MELTING BEHAVIOR OF POLY( ETHYLENE OXIDE)
SINGLE CRYSTALS ON IPB-1 SUBSTRATES WITH
DIFFERENT LAMELLAR ORIENTATION

Li-guo Chai', Lin Li*, Qi Liao’, Shou-ke Yan'
(' State Key Laboratory of Chemical Resource Engineering , Beijing University of Chemical Technology, Beijing 100029 )
(* College of Chemistry, Beijing Normal University, Beijing 100875 )
(* Laboratory of Polymer Physics and Chemisiry, Center for Molecular Science, Institute of Chemistry

Chinese Academy of Sciences, Betjing 100190 )

Abstract Regular single crystals of polyethylene oxide were obtained through solution crystallization. To study
their melting behavior on different iPB-1 substrates, iPB-1 thin films with different lamellar orientation have
been prepared by crystallizing from melt at different temperatures. AFM observation shows that crystallizing
from melt in air at room temperature the iPB-1 film exhibits an edge-on lamellar structure with molecular
chains in film plane. On the other hand, crystallizing from melt at 100°C isothermally, the iPB-1 film has a flat-
on lamellar orientation with molecular chains perpendicular to the film plane. The melting of PEO single
crystals on these different iPB-1 surfaces was then monitored by in situ AFM observation. It was found that the
PEO single crystals on edge-on and flat-on iPB-1 crystalline film surfaces melted approximately at same
temperature , which was confirmed by theoretical calculation. However, the dewetting behavior of the molten
PEO single crystals depends on the lamellar orientation of the iPB-1 evidently. The PEO melt on edge-on iPB-
1 film surface shows somewhat a better wetting ability than on flat-on iPB-1 crystalline film surface.

Keywords AFM, Isotactic polybutene-1, Poly(ethylene oxide) single crystal, Melting



