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WRFER R DHEEL (H£30) : A supercritical fluid exhibits larger diffusivility and lower viscosity compared
to those of conventional liquids, since physicochemical properties of supercritical fluids are intermediate
between those of gases and liquids. We envisioned that the use of scCHFj; as an electrolytic medium for
templated electrochemical deposition would enable the effective substrate transport into pores of
template membrane and the nanoprecise filling with the materials. With this in mind, in this work, we
have successfully developed a templated electrodeposition in supercritical fluids for preparation of
functional nanocylinder arrays.

BT ERA
(AL 2 1)
[EEESES e e & &

200 9FE 1, 300, 000 0 1, 300, 000
201 04 900, 000 0 900, 000
201 14 900, 000 270, 000 1,170, 000

R

T
e &t 3, 100, 000 270, 000 3, 370, 000

WHIE 8 AL

B E D3 F - ME - MPERLE - SRR B T3 R

F—U—F: 77—l oY) A —

1. WFZEBRAA S P D =
LBETNAZADBREACSRET A A
DE A DBERITIG R 5 128 . BEHeA B
O IMEE RN E R OMESEZZRT T\ 5D, F
)T — e AWTHTEDF /&Yy
FEBENICART AT L — MNEZED
REMZLDOEVWZ, FOETIE T vy 7 aR

U~ —DHSBER T L I O RRER AL A 75 7
RS2 ETF /77— O
BoMAMELHAIEL By EEI2E
BTxBH LR oTEZ, L., fMIAN
I SN B WE e E ORI Z I RAYIC
T LN A~EE T 5 Z S IR ENIEER
STz, BEICEERTI SN =T/



T — b E AW T ML S O RS iR
?Kﬁk%@A%Pwﬁ%ﬁ%hé:km
25,

& 2 AT, BEEFRIR O YLHAREU TR &
KEOFNINLET D Z e Db K& E
BEHE & LS ~DE W EEN G T
x5, ¥, TOBEITRIKE SIZEEDD
RN ENSIRIENTIRIRE TH Y . S A
TATICHNDZ ELAEETH D, DFEVE
JEHMEDOBEE R AR E T 7 L — MNED X
F 4TIV IE, F LR Y 2T 5
HME72 F BT xE LT b LN~ D 2h ) 72
T OMEEIT S Z LR, fiRE LT
EFITHEE T/ BEDOIBENER I ND
LD L BB LT, & SICHBERERIT S -
B - BRI RE S CTRE~O AR S D720
=%, (EROEE et A ICHWWSNTX =
HREAE 2 EORBAT T L LTHKRE
BREVLOLEZ NS,

IO REHOL L UM E R X —
M 27200 TR CIIRE R AT 47
IWREHFTLHEBERKEFTCOT T L—
ME. LV DbITT L — NEMRELSELF
AL EBEERE Y FICLDBREERT /M
EOEG A EIEL TBY . AFEEHET S
72 OvkE I BEIC S ST,

2. WMHEOHM
AFRIIFER AT 4 TR BT HHE
BRmARTToOT A L— NENELFA
L7 7T/ i O EH T 2 53
HZHDTH D, O ERVFEITATR (BF
ZEBR AR YW DO FAZFE) 12K ST,
WEHFZE D TR AFZE T H Z O R D 224 M
DRGESN TS, G- T, AN T,
BRCARFIEZ R L [FE 2 OREREMEA BHT
koaF o F—nak] & [#FETF A
A~NDIGHZRm LT v U o2 —kE
O PERIA] (CHE R AR B3 A BT 5,

3. WO ik

T L — NEWEILL-TEESER
BRERMtEE b ST I EMEO ST/ v
VHE =T LA DERNE Z HNDN, BRI
M EROE U — KEGEM e E~olk iz
EEERY | W7 E O4 BB
YEr—EH, R FAE 7 HE WS
EWIEE Y MBI ZRIZLT, T 2hbE
M D 3 X OV M1 %t 5 2 B ER Rt
WD RAT 4 TRHFEIZOWTHRRE L O
WM DNLYZ 2 T2 TR FTT 5, D»
T, I HMEIOEBEESCERACFER M2 L
DOSBERFIE & O— PR 2] LT, &
TNAANDIEHAZET 57000 TR
fire L COMNLE BIET, AU ARMFIEETE
OISR EEAE TH 5, £ O HiEmpIRBIT T
R FTEDOREIZFESS LOTHY, FTito A
KBS ENCHE > TR 2 6 72,

(1) BEER 7 VARV LR TORFET
U A — DR

BER 7 LVvAarm LV ELFTCOT L —
NEMMEALY, T/ ~—t LTt r— /L,
FE T2 ERLNNIT =Y VEIZOWT
et L7, £72. BER 74 a kv aicq]
RS EZ R WO T 7 L — NEHTIC
KBV F = ERT S, B, T
7 L— MIZEFHROT VI FF R —L
7 LA (Whatman #:8) &5\ IAKRY H—iR
S— bk 7 4 % — (Advantec £:84) O FHEIC
H&a— ML= b0E W,

(2) BER AT RV LUNDOERAT
74 TR

R 7 VA0 RV LLUSNDERAT 4T
R ATRE 2 R R R A iR 35 & & b
W2, B R LB AR OFE 2R L
FB G FEARFI R D 72 D O — R B9 5 81 % T T
T5, B, BRAT 4T OBEEMLE LT
BB ARAEREICBNT —EDFHFELRL
HTsZ enRdondsizoH, 1,1-V 74
X U RER G L L,

(3) %£FdhF 2 >V v X —DWPEFEA

(1) TEHELNRESEET ) V) v F—DiE
EHECERALF R M7 E ORI L O —
B BEE 2 R L C. BT A A~DIGH
EEMBTHZDOOLFEHNE LT LT,

4. WFFEAR

(1) BER VARV LR TOETET
U A — DR

TERr=FUL (50 C) BLOHEEER b
U7 nAnm A% (seCHF;) (50 °C, 15 MPa)
ToOZNZFRICBWTTFF T2 E ) v —
ZEBMES (2.6 Vvs. Agwire) L7ZHAD
BEAZFEN L, KB TOXFIHMSIIC X
L OB G E (Fig.l) XV B%LT,

O min 164 min 140 win
Fig. 1  Optical microscope images showing
cross-section of polythiophene-filled porous alumina
membranes electrodeposited for several time period
(indicated). Electropolymerization was carried out at
2.6 V vs. Ag wire in acetonitrile solution and in
scCHF;.
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Fig. 2 SEM images of cylindrical polythiophenes
synthesized in acetonitrile (a, top view; b, oblique
view) and in scCHF; (c, top view; d, cross-sectional
view). Substrate: 10 mM thiophene. Supporting
electrolyte: 50 mM BuyNPFg. Potential: 2.6 V vs. Ag
wire. Reaction time: 100 min.
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Fig. 3 SEM images of cylindrical-shaped (a)
polypyrrole and (b) copper electrodeposited in
scCHF;.
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Fig. 4 SEM images PPy membranes prepared in
scR152a at 120 °C.
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Fig. 5 EDX spectrum recorded from the same
sample shown in Fig. 3 (b).
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Fig. 6 FT-IR transmission spectra of (a) alumina
membrane and (b) PTh nanowires after removal
of the membrane. FT-IR spectrum recorded from
the same sample shown in Fig. 2 (d).
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Fig. 7 Cyclic voltammograms of PTh nanowires
synthesized in (a) an acetonitrile solution and (b)
scCHF;. The inset of Fig. 7 shows a cyclic
voltammogram PTh nanowires synthesized in an
acetonitrile solution at a higher magnification.
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