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(a) spin-coating (b) scCO, processing (c) etching

K1 scCO: #il45 PS-6-PFMA 40k ZfLbHR R R
Figure 1 ~ Schematic pictures of nanocellular structures in fluorinated copolymer thin films by the scCO:z
process- (a) The PS-6-PFMA films are spin-coated on silicon wafers- The black and shadowed domains are
the PFMA and PS domains: respectively- (b) The PS-5-PFMA films are treated by the scCO:z process- An
embedded cellular structure is formed by the process:- The empty cells are indicated by white regions in the
picture- (c) Reactive ion etching is used to expose the embedded cellular structure at the surface for

subsequent AFM observation!"
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Figure 2 SEM (a-b) and topographic AFM (c) images of PS-5"PFMA thin films- (a) Cross-sectional views of PS-b-
PFMA 140 processed at ZOMPa- (b) Cross-sectional views of PS-5-PF MA47 thin films at 20 MPa. (c¢) A topographic image
of the rough surface of PS-5PFMA35 with full-scale height of 30 nm after the scCO: process- Three specimens with
different thickness were prepared and named as PS-5"PF MA 140, PS-5-PFMA47, and PS-5-PF MA35 with thickness of 140,
47, and 35. Tpm[**21
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Figure 3 Topographic AFM images of nanocellular structures in PS-5"PF MA47 thin films after the scCO:z process at
saturation pressure of 8MPa with full-scale height of 18nm (a),10MPa with full-scale height of 2Znm (b),15MPa
with full-scale height of 25nm (c).and 20MPa with full-scale height of 27nm ()
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Figure 4 The initial morphology cast from (a) TFT and (b) HFB. Cross-sectional views of nanosheet

thin films cast from (¢) TFT and (d) HFB after the scCOz process at a saturation pressure of 8 MPa,

followed by scratching at liquid nitrogen temperaturel”!)
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Figure 5 Topographic AFM images and schematic pictures

of silica capsules on the substrate- (a) Topographic image
after RIE for 60s, and (b) schematic picture of the
nanocellular structures on the block-copolymer film- The
black and gray domains represent the PDMS and PS
domains, respectively; the white part is air- (c¢) Three
dimensional topographic image after oxidation by UV light/
ozone>and (d) schematic picture of the silica nanocapsules
obtained- (e) Three-dimensional topographic image after
further RIE of Z2nm:and f) schematic picture showing the

resulting caldera topography 122
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Fabrication of Nanocellular Polymeric Materials
via Supercritical CO: Foaming

GONG Jianliang, LI Lei
(College of Materials, Xiamen University, Xiamen 361005, China;
Pujian Key Laboratory of Advanced Materials, Xiamen University, Xiamen 361005, China)

Abstract .Block copolymer (bep) templates have been intensively studied to fabricate a variety of
nanostructures.- Creating nanocellular and porous polymeric materials using bep templates is a branch of
objectives of the bep template techniques- Conventional methodologies to fabricate porous polymeric
materials are based on decomposition of particular bep domains using ozone: biodegradation, and
ultraviolet light- In this review, we report a novel, environmentally benign method using CO:z to
fabricate nanocellular polymeric materials using a fluorinated bep as the template-
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