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Electrodeposition of Lead Sulfide Thin Film and Application as Counter Electrode for Quantum Dot Solar Cells
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Abstract

Semiconducting lead sulfide films (PbS) was
deposited on fluorine doped tin oxide (FTO) conihect
glass electrode by cyclic voltammetry (CV) from the
solution of Pb(N@), 1.5 mM and Ng5,0; 1.5 mM. CV
experiments were carried out at various potenti@ns
rates in a potential range 0.0 to -1.0 V versus
Ag/AgCI/KCl(sat) electrode, pH from 2.40 to 2.70dan
ambien temperature. The structure of deposited ftinn
was determined by X-ray diffraction (XRD). The saué
morphology and crystallite size were characterizsd
scanning electron microscopy (SEM). Electrochemical
impedance spectroscopy (EIS) and CV measuremeset wer
used to investigate the electrochemical behavioPlo®
thin film in the polysulfide solution. The resuktowed
good adherence of PbS thin films, prepared at [@% 2.
and 100 mV.¢ potential scan rate, to the glass substrate.
These conditions also support the formation of-B00
nm sized cubic crystals.

The obtained PbS/FTO system was used as a counter
electrode for fabrication of quantum dot solar sell
(QDSCs) with total active area of 0.385 ZniThe
photoanodes of cells were made by three-layer CdSe-
CdS-zZnS adsorption on a mesoporous ,Tflm. The
polysulfide solution was used as an electrolyte.th#
full-sun (1000 W/crf) simulated light, the primary results
of fabricated QDSCs were: energy conversion efficye
of around 0.63%, short circuit current 6.14 mAgm
open-circuit potential 0,43 V.

Keywords: cyclic voltammetry, electrodepositioread
sulfide, quantum dot, solar cell, thin film.
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Figure 1. Cyclic voltammograms measured at 100 miV.s
in 2.65 pH solutions containing: (a) 1.5 mM Pb@{D(b)
1.5 mM NaS,0; and (c) 1.5 mM Pb(Ng»L+ 1.5 mM
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Figure 2. XRD pattern of the PbS layer prepared at 100
mV.s! potential scan rate.
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Figure 3. SEM image of PbS thin film prepared at 100
mV.s' potential scan rate.
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