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Currents passed were 0.5 mA.



No.9 W ZSE AR R LA S e A AR A R LA IR ) EQCM BF 5 081

0K T i A IR 7 SR 30 (29 180 ), KRBT HLA IR
T LGS X AP 25 R AR A LAY 40 TR
HIEE ). X LR R, AR B S B Rt n] 2
J AL R =) CO T /K HaASE A /R T S50,
SRIMT, 75 LB B HEL R 9% DX 0], A AR B4R & 1Y
[l PR, 16 BH & B A Z L (0 R 5 1), B 1 i iy
JRBREASEA 55, B SR SCHRAE H R A5 HCIO0, H1 2
M S Ak o R A7 B 8 A R A R o
G0 FRA T E T HIFEARAE 0.5 mol -L™ NaOH ¥
Hh LT L 2 L B AR A, 2 BT AR TR IR TR TR
FZ FL AT LA 2E-0.50 V BHE (AN 4 7R ), FBH ]
AP FUBE S = P BEIRAR [ B 178 iz Lo o
T LS ) FEL R S P R Y

DA 95 (0.5 mol - L)/ R HLA4IR % R, FRAi
H5E T NaOH MR EEXHIR G 52 . FL 4T i S ai
TE 0.1 mol - L™ NaOH /K& ik R gEs] 1 4R A
B4 RS2 A AR 35 9%, 1M 0.01 mol -L™' NaOH /K &
W ICHRG; . X P LG AT AR RE R bl NaOH e BEREAIE,
HEESA A BEARIMA 22 g0 R LA LA IE RS,
HHF R R, KA T CO A i s i A
TR

{EAS UL IR, PRV R S5 T, A s L
IR PRGN AL AARAE, EQCM #5543 1 4% e
WA BN, W 5 FoR, BLI A MR OLRS A2
FRORIRT L A4 i, T — S W/ B 2ot R, IR A e
FEAUET, 2 BRI Bl IR 25 1o,

12

| |
-0.8 -0.6 -04 -02 00 02 04 0.6

E/V (vs SCE)
E 4 0.5 mol-L™ NaOH 7Ki& i AR [E AL T4AEE R/
VA % 5T R A M
Fig.4 The Pt/solution interfacial capacitance as a
function of potential in 0.5 mol-L aqueous
NaOH

Measurement frequency was 0.3 Hz.
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EQCM Study on the Potential Oscillations during Galvanostatic Oxidation of Glucose,
Galactose and Ethanol’

ZHANG, Li-Jun  XIE, Qing-Ji  YAO, Shou-Zhuo
(Key Laboratory of Chemical Biology and Traditional Chinese Medical Research, Ministry of Education, College of Chemistry and
Chemical Engineering, Hunan Normal University, Changsha 410081)

Abstract Galvanostatic oxidation of glucose, galactose and ethanol at platinum electrodes in 0.5 mol -L ™
aqueous NaOH and accompanying potential oscillation behaviors were comparatively studied by the electrochemical
quartz crystal microbalance (EQCM) method. The EQCM-frequency oscillation was synchronously observed for
the two saccharide systems during their potential oscillations, but it was negligibly small for the ethanol system,
and the responses of the motional resistance were minor for all systems, suggesting that the mass effect governed
the EQCM frequency responses. Although glucose and galactose are very similar in chemical structure and the am-
plitude for potential or frequency oscillation was roughly equivalent for both systems, the wave numbers and pe-
riods were obviously different from each other, implying that the electrochemical oscillation possesses high
molecular recognition between the two systems. Related oscillation mechanism, the effect of NaOH concentration
on oscillation, and the electrochemical process of platinum electrode in aqueous NaOH were also discussed. It was
concluded that the platinum oxide formed here was mainly PtO,-3H,O,s, and the potential oscillations for the two
saccharide systems were accompanied with the adsorption/desorption of anions of saccharic acids at high/low
potentials on platinum.

Keywords: Electrochemical oscillation, Glucose, Galactose, Ethanol, EQCM
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