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Fig. 1 Schematic illustration of reaction route for electrore-

duction of an aromatic nitro compound to the corre-

sponding aniline!"”!
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DMAB®# kA [z 5 3O6 T 3R KN B B VT
BRR. WE 2B s, MM 1 mW B EOE TR R
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Fig. 2 (A) Cyclic voltammogram of PNTP in 0.1 mol-L" NaClO, at 50 mV -s”. Scanning range: 0 V to -0.8 V, (B) SERS spectra
of PNTP with different laser powers in 0.1 mol-L" NaClO,.
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Fig. 3 Traditional EC-SERS spectra of PNTP adsorbed on a

Au electrode in 0.1 mol - L' NaClO,. The excitation

laser was 633 nm with a power of 0.1 mW, and the

acquisition time was 10 s.
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Fig. 4 Elementary reaction steps for electroreduction of
PNTP to PATP. PNTP, p-nitrothiophenol; PNSTP,
p-nitrosothiophenol; PHATP, p-hydroxylaminothio-
phenol; PATP, p-aminothiophenol!”,
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T3> mE 200 ms; CV: 10 mV-s™, 2 iG 47 -0.3 V,
B 4, AR 0.3 V~-0.8 V.

Fig. 6 CV-SERS of PNTP: corresponding SERS spectra
contour map during CV measurement. The excitation
laser was 633 nm with a power of 0.1 mW. Both the
acquisition time of SERS and CV record interval
were 200 ms. CV of PNTP adsorbed on a Au NP
electrode recorded at 10 mV -s” starting at -0.3 V
with a negative scan to -0.8 V then toward more pos-

itive potentials.
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ms, L& T b CV-SERS 5256 4 200 ms, 7£ Hi i
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2.5 1%, %A DMAB A= A, Bt S2 56w () 48
RIAT T — MR 6. 254 & 7A FiE 7C 0]
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W ,0.7 Ve =0.25s); (B)IA 2 1 SERS A [a] (Fr BRFF 46 0.5 B2 ) 77 511 56 3% (waterfall ) ; (C)FLAZ M 0.7 V(2B |7

0.7 V(L) By 8K 3k st v i FRL 32 B ) i 28 . SERS :633 nm, 0.25 mW , 8% S i B 43 i 1) 11 Fb 330 32 s B I0) 1) B S ms.
Fig. 7 CA-SERS results of PNTP. (A) Potential jump from 0.7 V to -0.7 V. (The inset is a SERS spectrum. 0.7 V, ¢t = 0.25 s) (B)
Corresponding SERS spectra waterfall map during CA measurement (during the first 0.5 s). Potential jump from 0.7 V to
-0.7 V. (C) The current response during the potential jump from 0.7 (black line) to -0.7 V (red line). The excitation

laser was 633 nm with a power of 0.25 mW. Both the acquisition time of SERS and CA record interval were 5 ms.
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Transient Electrochemical Surface-Enhanced Raman
Spectroscopic Study in Electrochemical Reduction of
P-Nitrothiophenol
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Abstract: P-nitrothiophenol (PNTP) is one of the most common probe molecules studied by surface-enhanced Raman spec-
troscopy (SERS). The research in electrochemical reduction behavior of PNTP will help understanding the mechanism for the ni-
trobenzene reduction. In this paper, we used transient electrochemical surface-enhanced Raman spectroscopy (TEC-SERS) to study
the SERS of PNTP with cyclic voltammetry and chronoamperometry on gold electrodes. The results show that the TEC-SERS pro-
vide a time resolution that equals the transient electrochemical methods, and we concluded that the reaction was so quick that we
did not observe the spectral information of intermediate species described in the literatures with a 5-ms temporal resolution. Such

studies will assist a deep understanding in the electrochemical reduction of nitrobenzene.

Key words: transient electrochemical surface-enhanced Raman spectroscopy; time-resolved electrochemical surface-enhanced

Raman spectroscopy; cyclic voltammetry; chronoamperometry; p-nitrothiophenol



