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Bicontinuous microemulsions (BMEs) are low-viscosity, isotropic, thermodynamically stable, and
spontaneously formed mixtures of water, oil, and surfactants. Here, we introduce the recent
progress in the electrochemistry of BMEs from their fundamental aspects to their practical
application. Electrochemistry using BMEs has two irreplaceable properties: the coexistence of
hydrophilic and lipophilic species with high self-diffusion coefficients; and the dynamic
deformation of structures at an oil/water/electrode ternary interface that is easily changed
according to the property of the electrode surface. Electrochemical contact with the micro-saline
and oil phases in a BME is alternately or
simultaneously achieved by controlling the
hydrophilicity and lipophilicity of the electrode
surfaces. The selective electrochemical analysis of
hydrophilic and lipophilic antioxidants in liquid foods . .
without extraction was demonstrated by using the |AAACROINZIERTF
unique ternary solution structures of BME on solid

surfaces. We alsc_) introduce stand-alone semi-s_olid- .‘_(L_ Oil Phase
state electrochemical systems based on BME gel films, > ’

- ; : . ® _ BME Phase
direct electrochemical hydrogenation of toluene in uk v .
BMEs, and monolithic Au nanoscale films prepared via & Saline Phase

BMEs. Micro Saline Phase
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Figure 1. Schematic representation (a) and

photos (b) of the variations of microemulsions.
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Figure 2. CVs of ferrocene using an Au disk
electrode in various microemulsions (MESs)
comprising toluene and saline stabilized by
SDS and 1-butanol from a O/W phase to a BME
phase controlled by electrolyte concentration.?")
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Figure 3. Typical CVs (a)?" measured using
various electrodes in a BME solution in the
presence of ferrocene and K3Fe(CN) 6 and
the schematic representations of the solid
/liquid/liquid interfaces (b).
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Figure 4. Typical CVs of a BME solution in the
presence of ascorbic acid and a-tocopherol
using an F-nanocarbon (F-ECR) film
electrode (a) an ITO (b). 3"
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Figure 6. Confocal laser scanning microscope
(CLSM; a,b) and SEM (c,d) images of BME
organogels prepared by “ rapid” cooling (a)
and “ slow “ cooling (b).
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Figure 7. Photos of BME gel SPE electrodes (a)
and schematic representations of the unique
usage of the BME gel EC devices (b) and the
cross-section of a BME hydrogel on
electrodes.?®

L7z (Figure7) 29, JIEXROWE % &1l
IS L CEKHTRE LZY oIz
TIAATTECORET HZ ENARETH 5,
BME #5710 2 7 v KA DRIAFE L T
WBFNLVFRy NU—7 (BERY T 7 VLT 3
R) 12X Y | BME 7V SR OREE D REF S
. FTEMREREOBEE LRI L TS, —
FT, 7 afiHIcIE s VR Yy MU — I3EE
NEAC INIINE7 = 81 1F ERONVE RS- pA i1 kg 11D AN
TR AV — T A A N OFLERLEE D B HE T
DARETH H Z & A FEFE L 7=, BRALFENARA]
BER IEEME R T COREZ L 5 2
EDD . RRFIBILME DT £ 57,
Kz 72 R O A REME RN I S D,

194



Acc. Mater. Surf. Res.

5. BME 28 AL ML IVOEEER KR
M B KB LAT LY 7 a~FH o
(MCH) ~&ZE#T D 00E, =RV F—F v
U7/ KEx Y U7 0BRSS, TFE, KER

HEHZEDTND 3, FILESLROMR 51X

TEDO XL D72 hLxT L )vE MCH ~0 B E

KFEE, VT % BME &5 3 FHR~A

rymaxv g CHPTRRET LT 237,

AR T DS

CHy cHy
L S
+ 6H + 6e —
IKFHFT T O

Hy0 = 1/20; + 2HT + 2e~ (2)

fERfR & LT Pt BEMAEZH W hr>z
BME 7»5H MCH ~®DEHKFCSIRITIBUNT
80% &\ 9 i sd C i\ Faraday 2058 & 25k L 7=,
BME FHON-4y DEFE A D Lo & HE
Mﬁk#éﬁﬁ%@?%T?k\Lm®k@®
KFPTH HKEBBEEICEZ IS T
% e eSS (Figure 8) 75‘3%@@72’717]/1/
A RI7A FOBMERHKZ RS LTWD,

Saline Phase
CHs

e
s )"

Electrode

Oil Phase

Figure 8. Electrolytic reduction of toluene to
methylcyclohexane in BME

6. BME ZBIfgV 75U IL—reULTRVET)
N—2AERT /RO REZO A

BT, BRKOZELX, v 7a~dY R

BME V&5 OFEfRA > 2 X - T, R

e )R —T AEEEATHE U AR Au B

AREEL L, B ERmAE R S L@ 2

EERFEA LD, Bohizt ) R—F 2 Au i

Acc. Mater. Surf. Res. 2020, Vol.5 No.5, 189-197.

https://www.hyomen.org

. Scale bar : 1p.m

Figure 9. Unique structures of Au films
prepared by electro-deposition in BME
solutions.?
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