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Abstract

Doping effects and semiconductor behaviors of the dispersed p- and n-Si. p- and n-GaAs
particles in the aqueous electrolyte have been studied using microelectrophoretic,
voltammetric and chronoamperometric techniques. The cations (K') are adsorbed on both
the p- and n- Si particle surfaces regardless of the sign of space charges in the depletion
layers,. i.e. doping profiles. The surface states are negatively charged acceptor states. On
the other hand, the anions (Cl) are adsorbed on both the p- and n- GaAs particle
surfaces regardless of the sign of space charges in the depletion layers, i.e. doping
profiles. The surface states are positively charged donor states. Under the same conditions.
electrophoretic mobilities. electrochemical processes, doping effects and related
semiconductor behaviors of the Si and the GaAs particles are similar regardless of the
doping profiles, i.e. dopants and doping concentrations. The doping effects and related
semiconductor behaviors of the dispersed p- and n-type semiconductor particles are
gradually lost with decreasing dimensions.
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Fig. 1. Interfacial structures and current-
voltage characteristics at doped
semiconductor/electrolyte interfaces.
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Table 1. Summary of electrophoretic
parameters and surface states of
the doped Si and GaAs
semiconductor particles.
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Fig. 2. Cyclic voltammograms at the Pt
working electrode interface. Scan
rate: 10 mV/s. scan potential: -1.0
to 1.0 V vs. SCE. (A) 10°M KCI +
p-Si powder (B) 10°M KCl + n-8i
powder.
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Fig. 3. Differential pulse voltammograms at
the Pt working electrode interface.
Scan rate: 10 mV/s. pulse height:
25 mV., pulse width: 50 ms. (a)
scan potential: 0 to 1.0 V vs. SCE,
(b) scan potential: 0 to -1.0 V vs.
SCE. (A) 10°M KCl1 + p-Si powder
(B) 10"M KCI + n-Si powder.
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Fig. 4. Chronoamperometric responses at
the Pt working electrode interface.
Time step: 10 s, (a) potential step: 0
to 1.0 V vs. SCE. (b) potential
step: 0 to -1.0 V vs. SCE. (A) 10
‘M KCI + p-Si powder (B) 10°M KCl
+n-Si powder.
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Fig. 6. Differential pulse voltammograms at
the Pt working electrode interface.
Scan rate: 10 mV/s, pulse height: 25
mV, pulse width: 50 ms. (a) scan
potential: 0 to 1.0 V vs. SCE. (b)
scan potential: 0 to -1.0 V vs. SCE.
(A) 10°M KC1 + p-GaAs powder (C)
10°M KC1 + n-GaAs powder.
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Fig. 7. Chronoamperometric responses at
the Pt working electrode interface.
Time step: 10 s, (a) potential step:
0 to 1.0 V vs. SCE. (b) potential
step: 0 to -1.0 V vs. SCE. (A) 10
‘M KCl + p-GaAs powder (C) 10*M
KCl1 + n-GaAs powder.
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