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Fig. 1 Schematic diagram of the growth of Au
nanostructures (a) at the TOMAC,C,N|W interface
and (b) at the DCM|W interface

AuCly F72IZILH D Red DNV 7 B D IZWH D
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REMOBET I HEPERT A3 ) —2o0HBE L
TILHERA &+ v OERM~OWHFIZLDF X v EU 7R
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Fig. 2

(a) (b) Dendritic gold nanofibers prepared at the TOMAC,C,N|W interface'” and (c)

gold micro particles prepared at the DCM |W interface'"

72DT, IL|W FHAFAE LT 5 IR TREIC SEM ISR
VBT )Xy TEFHO T 7 AN—HEESHHAL TV
LEZOLNS.

F MR L A8 T/ TR 5 2 % B
%7212 DCM  (F ¥ Fb 808, n=0.43 mPa-s) % i
MIZH, N D=Z20%40 DCM|W RHIZB VT
LFE O TOMACLC,N|W B & [’/ A S THT 2Bk %
1To7z.

1) DCM O 4 (n=0.43 mPa-s).

2) DCM (2 0.5 w% K VI LY =) (PVC, Sigma-Aldrich
B My=62000) Z@HMLEAS 20D (n=150 mPass).

3) DCM (2 (a) 0.01 (b) 0.1 (c) 1 mol kg™ ' TOMAC,C,N
EHRMLZS® ((a) n=0.46 mPas (b) n=0.57 mPa-s
(c) n=3%.1 mPa-s).

BB, INHLOBWOREIITRTBOC TI—T
L — MEUEEEESE (TV-33, HAEER) Z2H\WwC10 rpm T
WLz, Bohi4F /Hik% SEM THMT L7z,

3 MiRLEL

3:1 TOMAC,C,N|W FE COHrHEER
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Fig. 3 Gold nanostructure prepared at the
DCM (PVC) |W interface
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Fig. 4 Gold nanostructures prepared at the DCM(IL) |W interface with the TOMAC,C,N concentration of (a)
0.01 mol kg~', (b) 0.1 mol kg ', (¢) 1 mol kg~ ' in DCM
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kg™ (1=0.46 mPa+s) , (b) 0.lmol kg~' (n=0.57 mPa-s)
TIRHREGTEEEFIEZ ST, () 1 mol kg ' DCM(IL)
(n=3.1 mPa*s) TOARERGHOEEF 2 HEEHHIL L
7z. () ® 1 mol kg™ DIFEITIE, T ORPEIIK L MR
THBHITHDH Db 5T TOMAC,CN|W FLIE AT H L 7248
BeRéz+ 7 7 7 48— (Fig. 2 (b)) LML 724 % Fpo
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5. TOZ LR, BHEREEEOFBITIE IL AP IIEK
T B WIS R EETHIEZ LIS,
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We recently found that dendritic gold nanofibers are formed by a redox reaction at the
interface between water (W) and trioctylmethylammonium bis(nonafluorobutanesulfonyl)
amide, a hydrophobic ionic liquid (IL) [N. Nishi, T. Kakinami, T. Sakka: Chem. Commun., 51,
13638 (2015)]. The formation of such a highly anisotropic structure at the IL|W interface is
likely to be achieved due to the viscosity difference of the two liquids, considering a proposed
mechanism [F. Scholz, U. Hasse: Electrochem. Commun., 7, 541 (2005)] in which metal
nanostructures grow towards the more viscous liquid phase from the liquid|liquid interface.
In this paper, we considered the effect of the viscosity difference of the two liquids on the
structure of the gold nanostructures formed at the liquid|liquid interface. We used two kinds
of dichloromethane (DCM) solutions for the oil phase: the one thickened with polyvinyl
chloride and the other containing the IL with a low viscosity compared with the IL itself. It
has been revealed that not only the viscosity difference of the two liquids, but also the existence
of the IL-ions in the DCM solution promote an anisotropic growth of Au at the liquid |liquid

interface.

Keywords: electrodeposition; ionic liquid |water interface; oil |water interface; nanowire;

nanoparticle.



