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Scheme 1 Diagram of the electrochemical cell and the
EPG electrode coated with a thin layer of
nitrobenzene ( NB)

Oypg : the oxidized form of the redox species in organic phase; Ryg:

the reduce form of the species in organic phase; Oy : the oxidized

form of the redox species in water phase; Ry : the reduced form of

the species in water phase.
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Fig.1 Voltammetric of Fe(CN).” in water and

DMFec in a thin layer of NB
a. Cyclic voltammogram for 1 mmol/L Fe(CN)3~ at an uncoa-
ted EPG electrode, supporting electrolyte: 0. 1 mol/L NaClO, +
0.1 mol/L NaCl, scan rate; 5 mV/s throughout; b. repeated of
curve a after the electrode surface was covered with 2 pL of NB;
c. cyclic voltammogram with the electrode covered with 2 pL of
NB containing 1 mmol/L. DMFc¢, supporting electrolyte: 10
mmol/L TBACIO,.
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Fig.2 Cathodic plateau currents dependence of vari- Fig. 3 Cathodic plateau current as a function of the
ous concentrations of SDBS concentration of Fe(CN)z' in the aqueous
Curves a—e repeated of Fig. 1 curve ¢ with 10 mmol/L phase
Fe(CN)§~ present in the aqueous phase, 2 L of NB 2 pL of NB phase contained 1 mmol/L DMFc. a. Ab-
phase contained 1 mmol/L. DMFc . The aqueous solu- sent SDBS in water; b. present 0. 1 mmol/L SDBS in
tion contained only supporting electrolyte: 0. 1 mol/L Na- water.

ClO, + 0.1 mol/L NaCl.
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Table 1 Bimolecular rate constants for cross-phase ET in adjoining NB/H, O phases k, and cathodic plateau

current limited by the diffusion of DMFc and DMFc* across the NB layer i, in various

concentrations of SDBS

cpps” (pmol - L71) 0 25 50 100 200
k,/(em-s™'+L+mol) 0.6607 0.7164 0.8211 0.8557 1.0772
in/ A 37.58 34.71 27.04 25.38 21.42
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Effect of SDBS on Electron Transfer at the NB/H,O Interface
by Thin Layer Method

DONG Cun-Wu, LI Li, ZHAO Xue-Ping, LU Xiao-Quan, LIU Xiu-Hui"
(1. College of Chemistry & Chemical Engineering, Northwest Normal University, Lanzhou 730070, China)

Abstract The effect of an adsorbed anionic surfactant sodium dodecyl benzene sulfonate( SDBS) on electron
transfer (ET) reaction between ferricyanide aqueous solution and decamethylferrocene ( DMFc) located on the
adjacent organic phase was investigated by thin layer method. The experimental results showed that the adsorp-
tion of SDBS at the interface resulted in a decay in the cathodic plateau current of bimolecular reaction across
immiscible electrolyte solutions( ITIES) between DMFc in the organic phase and Fe(CN); ™ in the aqueous
phase. However, the rate constant of the electron transfer(%, ) reaction above mentioned increased monotoni-
cally as the SDBS concentrations increased from 0 to 200 pmol/L. The reason is caused by formation patches
spontaneously of SDBS on the interface and it will then influence the structure of electrical double layer on the
interface, and shorten the distance between the redox centers. The surface adsorb of SDBS follow Langmuir
isotherm.

Keywords Anionic surfactant; Liquid/liquid interface; Electron transfer; Thin layer method
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