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In situ Raman spectroscopy is capable of probing electron transfer processes under electrochemical condition by
monitoring local structure and reactivity properties of solid/liquid interfaces. Therefore, in situ Raman spectroscopy is now
recognized as one of the powerful surface characterisation techniques for the investigation of the fundamental and
application studies, such as development of energy conversion and bio-mediating devices. In addition, an introduction of
nanostructured surfaces increases the sensitivity of Raman signals, capable of observing spectroscopic features from
molecular level. This article gives a brief history of Raman spectroscopy in the introduction, followed by an overview of the
recent in situ Raman spectroscopic studies in our group, particularly focusing on the electrochemical and microbial
electron transfer processes at solid/liquid interfaces under electrochemical condition.
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1: working electrode 4: solution/gas inlet
2: counter electrode  5: solution/gas outlet
3: reference electrode 6: quartz window
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PRI U 5 RSN 2 BN A L%, EBEOBMFEE VAT
OEMT O AW, DF ) “operando” THET 5 Z L1345

L BIEELMETH L, TALMR, TXRFTUF - TV

HORIBA Technical Reports

GbEE, R OB ORI T A TV s
A LA bR Z IRt CE L AL R EMTH b 21U
L0l e o, G, ZEN, OF D IEBILA XD
WL L OCO0EEALZREITEE IS T 5, IInA Rk
WOREPE L OB Z DD 5 Z EDTREE 72 5o

®1: 7RG VN IO UGRE T U o 7o
PERPAGTF:C, FERUG ST C IR il B AR A <0 SO A2 B
DITNIA L - F 2 TA 25H T o

Z 2 CTEBORELA Xl O LN L E BLAALE B %
T CHERT L7202, AT VK- I valairtE
i L7z R & L CRITEMRIL 7 7 =~ (rGO) IZHHFF L
72 LA X F R T (SnO; NP) % BT & L CHRL -
AL, SHpHE CTOKBERICBIT 5 CODEMETTC%
177213, BFEOTHEA S, BRILA X D%EEAPH & FIN
SN EMENOMEIEHESINLZ EBHL NI - T
Wi7zd" LaldpH 85~12% RS T VA UM E 213
597 007 ) VO & T 7258 21T 5 720 oI
H72oTix, BHOpHED SN 5 £ T0.5 MONaOHE
EADOCOD WS % HIH 5 2 ke iz,

— DO BAMAKATOEFIRE T ~ v AT M VIZIE, 478,
628, BL U770 cm NZB VT, VFIVEISnOUZH KT 2
ZODOFI R T < Ny B S Nz TS IEE,,
Ay, BLXUBDE— FiZJilE 5 (Figure 4A), CO:
LA OGS & W U ALSEI I BT, SnO; NPHAAED
SIESNNDOESACEN RIS HEITT S0 L7255 T, SnO2
NP ECTo#ETEmICIE, COMLITHEI & 14T L T, SnO:
NPHHOEBESn~ORILEBIRVEL Y, ZO%5HT 5
ZLIIHEETH B, F I THREDBREOMEIN E BEALT
572002, BpHBEEEIZOWT, 628 cn 'O A f Y ¥ —2
DR RPE 2 EAREN IR LT 71w b L7z (Figure 4B).
7uy OB, S ZOOBMBEE (I~ IZKGTE
720 (1) EREEDOSNOA O, (11)SnO225EB43- 912 (20
~25%) &JESn~i=TC & /oA sEIR, (1) Sn0224:)%Sn
IZEEIRIC SNtk #HEE LT, ZNFNXB) L 72,
GHIE T 205 I ~OERIE, pH 85D EMIE T —0.5 VI
U, pH 9.7 120TIE—0.7 VIZRA S N7z, FHIE I O Rl
VLS T OMED#T5~80% T, E<—1.2 VI THEMILIZ
IF—ETHolze BT, FABLUA F U5y~ b
7574 = HOTZEE G AT ) 2 LT, FRRIEA K
2B A7 7973 (FE) OMEAS, i OpHAE & BT
EDOBEL L LTS L7z (Figure 4C)s

FEDBITEM (SnO.D A M #IRME) & T~ > 53 65 Hr O #%
B (SnOD ) XIS 2 2 & T, FERE AR OFED L
IR OFRALIREE 0 ARAFET 5 2 EAVR S N7z, RIS
DHV— REM(D)IZBWTI, FEXEBEMOEKTIZD
NTEAT LD, 5127 A F AMOFENFEL CFEMAREAS
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