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Experimental Set UpExperimental Set Up

SECM



Electrochemical Cell ConfigurationElectrochemical Cell Configuration

Tip (Working Electrode): 5.06 µm in diameter Pt (Rg ~ 3)

Reference & Counter Electrodes: Pt wire

Substrate: 3 mm in diameter Pt disk



CVs of FcCHCVs of FcCH22OH in DMSOOH in DMSO--HH22OO
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Variations of Variations of ηηsolvent solvent and and DDFcCHFcCH22OHOH
with xwith xDMSODMSO
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DDFcCHFcCH22OHOH vs. 1/vs. 1/ηη
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Calculation of Calculation of 
Hydrodynamic Radius Hydrodynamic Radius rr

Fe

CH2OH

r = 2.24 Å

dFe-C= 2.03 ÅFe
d



Techniques Used to Measure the Techniques Used to Measure the 
Heterogeneous ET Rate ConstantHeterogeneous ET Rate Constant

• Fast Cyclic Voltammetry

• AC Impedance/Admittance Voltammetry

• Rotating Disk Electrode Measures

• SECM (Rapid ET rate constant, iR Drop)



SECM Theory for the Measurement of SECM Theory for the Measurement of kk00
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Tip Approach Curve FittingTip Approach Curve Fitting

Etip = 0.35 V, ES = -0.15 V vs Pt
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Tip Voltammogram FittingTip Voltammogram Fitting
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Normalized Tip VoltammogramsNormalized Tip Voltammograms
at Different at Different LL ValuesValues

xDMSO = 0.50
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Kinetic Parameters for FcCHKinetic Parameters for FcCH22OHOH--
DMSO/HDMSO/H22O System (1)O System (1)
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Kinetic Parameters for FcCHKinetic Parameters for FcCH22OHOH--
DMSO/HDMSO/H22O System (2)O System (2)
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ET Rate ET Rate 
ConstantsConstants

vsvs
xxDMSODMSO

0.0 0.2 0.4 0.6 0.8 1.0
0.0

0.5

1.0

1.5

2.0

2.5

 

x
DMSO

 = 0.33

x
DMSO

k0  (
cm

 s
-1
)



Correlation Between lnCorrelation Between lnkk00 and lnand lnηηsolventsolvent
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lnk0 = 3.37 –3.55lnηsolvent (regression coefficient = 0.983)



Correlation Between lnCorrelation Between lnkk00 and lnand lnττLL
**
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Influence  of Adsorption on Influence  of Adsorption on kk00

When xWhen xDMSODMSO == 0.700.70
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ConclusionsConclusions
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