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Photoelectrochemical Detection of Sulfide Based on TiO,
Nanoparticles Loaded with Cd*
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Abstract: Based on the interaction between Cd** and sulfur ion, the simple and rapid detection photoelectrochemical
method for trace sulfide was studied by using Cd** doped nano titanium dioxide ( TiO, ) particles composite electrode. The
prepared PEC electrodes were characterized by scanning electron and transmission electron microscopy , X-ray single crystal
diffractometer, UV-vis spectrophotometer, etc. The results showed that CdS, as a sensitizer, widened the photoabsorption
range of nano TiO,, effectively promoted the separation of photogenerated electron holes, and significantly enhanced the
photoelectric signal of the electrode. Using current-time method,the photocurrent response value showed a linear relation-
ship with the sulfide concentration within the range of 0.001 pwmol/L to 1 000 pmol/L,and the detection limit was 0.32
nmol/L(S/N=3)under 350 W xenon lamp irradiation. The method has high sensitivity,good stability and reproducibility,
which lays a foundation for the rapid determination of hydrogen sulfide gas and the miniaturization of test instrument.
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# 0.4 g 1Y TiO, HAR SN AF] 40 mL 10 mmol/L () CASO, &, #75 30 min 5, FIRE S £ a3 1
6 h, B0 SRJGFEMEAS B 100 °C T 6 h, il B Cd™ /TiO, 4Kbi Rl H.

T PEH 1TO T BB A I AE TN | LB 25 8 oK i S T Uk 15 min, M6, B2 mg (9 Cd**/TiO, 4
KAPEHBA 1 mL 9 5B FoK B 10 min T SIS IR, B 10 pL A9 ETRR AT - 78 1TO T/
PEFE I, HARKT 24 h, ARG AE D3R4 450 °C 3B A 30 min, il 45 Cd*/Ti0,/1TO HiH%.
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mol/L FIRERRERZE v (pH =6.8) 7 1x10° nmol/L Y Na,S FYGHLTL A 235 nA, 1T LL7E Dl oL 37 B 8 1 354
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Fig. 1 Photocurrent response of electrodes Fig.2 Cyclic experiment of detecting
before and after detection sulfur ion by PEC
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Fig. 3( A) Photocurrent response of sulfur ions at different concentrations; ( B) Relationship
between photocurrent and logarithmic concentration of sulfur ions
F1 SHAMWEN H,S K7 ERER
Table 1 Comparison with other methods for detecting H,S

Tk MR/ (umol/L) KRR/ (nmol/L)  ZHICHR || i AMEEE/(pmol/L)  AGMIFY/ (nmol/L) S 3CHK
Pk 10~600 5.45x10° [4] St 0.65%x1073 ~2.54x1073 0.11 [10]
Mk 25~2 500 6.02x10° [6] bR 0.01~0.1 10 [11]
[ERLERES 0~10 300 [8] JeH b 1.0x107°~1.0x1072 0.36x1073 [12]
Pk 0.12~84 100 [9] JeHALA: 0.01~1 000 0.7 [19]
Pk 10~1 000 100 [5] JeHfbF 0.01~1 000 0.31 [24]
CiR e 0.08~0.38 38 [7] Jer b 0.001~1 000 0.32 ATAHE
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Fig.4 Selectivity experiment of Cd**/TiO,/ITO electrode Fig.5 XRD patterns of(a) Cd**/TiO, and(b) CdS/TiO,
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Fig. 6 Electron microscopy and EDS spectra of the samples



PSR4 (AR 55 44 45 3 191 (2021 4F)
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Fig.7 UV-Vis diffuse reflection spectrum of samples Fig. 8 Electrochemical impedance spectra before

and after PEC electrode detection
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Fig.9 Cd*/TiO,/ITO electrode sensing mechanism for sulfide
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