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Fig. 1 Schematic illusiration of a typical pseudo-dewelting pattern
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Table 1 Molecular weight characterization of the PEQ} samples and the
thickness of the PEQ wetting layers on the mica surfaces detected by XRR

Sample M ,(g/mol) MM, (T d{nm)*
1000 1.08 40 4.5
2000 1.05 . 60, 50 4.6
HPEO 4250 1.03 74,55 4.6
10000 1.08 74,60 4.7
2000 1.02 60, 50 4.5
MHPEO 4700 1.04 70, 55 4.6
2000 1.03 70 —
MPEQ
4700 1.04 70 —

* The experimental temperature of XRR;® The average thickness of the
wetting layes. HPEQ: PEO with both hydroxyl end groups; MHPEO:
PEQ with methoxy and hydroxyl end groups; MPEQ: PEQO with both
methoxyl end groups
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Fig. 2 Set of snapshots of AFM height images of the HPEQ ( M, = 4250 g/mol) ultrathin film melted at 65°C for different times

a) 17.1 min; b} 34.1 min; ¢) 51.2 min; The size of the images is 20 pm x 20 pum.
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Fig. 3 The X-ray reflectivity of the PEQ melts on the freshly cleaved
mica surfaces

Curve$ (2) and (b} are the reflectivity of a molten HPEOQ { M, = 4250
g/mol) monolayer measured at 74°C (a) and 55°C (b), respectively;
Shewn in the inset are the reflections of (a) and (b) normalized by the
Fresnel reflectivity of the mica surface; Curve (c) is the reflectivity of
a MPEQ (M, =4700 g/mol} melt at 70°C .
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Fig. 4 An AFM image of autophobic dewetted molten MHPEQ (M,
= 4700 g/mol) droplets at 65C
The size of the image is 20 pm x 20 pm.
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PSEUDO-DEWETTING BEHAVIOR OF LOW MdLECULAR WEIGHT
POLY(ETHYLENE OXIDE) MELTS ON MICA SURFACE

ZHU Dunshen', LIU Yixin', CHEN Ergiang', LI Ming’, CHENG Stephen Zhengdi'"

(" Department of Polymer Science and Engineering and Key Laboratory of Polymer Chemistry and Physics of Ministry of Education ,
College of Chemistry and Molecular Engineering , Peking University , Beifing 100871)
(* Institute of Physics, Chinese Academy of Sciences, Beijing 100080)
(* Maourice Morton Instituse and Depariment of Polymer Science , Universisy of Akron, Akron, Ohio 44325-3909, USA)

Abstract The melts of a series of low molecular weight poly (ethylene oxide) (PEO) fractions on mica surfaces
were studied by atomic force microscopy ( AFM) and X-ray reflectivity (XRR) measurement. The PEQ uitrathin
films were obtained #ia static dilute sclution casting. Different from the melts of the PEQ with both methoxyl
{—OCH,) end groups that are dewetted on the mica surface ,a pseudo-dewetting phenomenon of the PEO melts was
observed when either one end group of the PEOs becomes hydroxyl {—OH) or both are hydroxyl groups. The wetting
layer thicknesses of the pseudo-dewetted melts were measured to be 4.5 ~ 4.7 nm, independent on the molecular
weight and the end groups of PEQs. However,the PEO melt droplets on the weiting layer varied from spherieal caps
with relatively high contact angle to irregular shapes with relatively low contact angle when increasing the melecular
weight and the hydrophobicity of end groups of PEOs.
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