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Quantum Dot Sensitized Solar Cell Using PbS/ZnO Nanowires
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Abstract : We fabricated quantum dot sensitized solar cells(QDSSC) using PbS as a sensitizer and measured
the solar energy conversion efficiency. After growing ZnO nanowires on the substrate by low temperature am-
monia solution reaction, PbS QDs were deposited on ZnO nanowires by SILAR(Successive ionic layer adsorp-
tion and reaction) method. The morphology and crystallinity of PbS/ZnO nanowires were studied by SEM and
XRD. In this study, the maximum conversion efficiency of QDSSC using PbS was 0.075% at one sun, which
was lower than that of QDSSC using other sensitizers. The reasons it showed relatively low efficiency are i) the
probability of type-I band gap arrangement between ZnO and PbS, ii) disturbance of electron migration by the
various-sized PbS band gap, iii) stability dip by the chemical reaction of PbS QDs with electrolyte. To solve
these problems, researches about controlling the size distribution of PbS and new type electrolyte would be
needed.
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Figure 1. Tilted SEM images of ZnO nanowires and PbS
Quantum dots by SILAR. (a),(b) 0.05M, (c),(d)
0.03M.
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Figure 2. X-ray diffraction(XRD) data of ZnO nanowires and
PbS Quantum dots.
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Figure 3. Diffused reflectance spectra(DRS) of ZnO nanowires
and PbS Quantum dots depending on SILAR cycle.
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Figure 4. Schematic diagram of QDSSC fabrication.



Table 1. Photovoltaic parameters including short circuit current
density(JSC), open circuit voltage(VOC), fill factor
(FF) and power conversion efficiency in QDSSC

Materials ( mAJ/Sémz) X;; FE 5;5)

Bare ZnO 0.15 0.025 0.27 0.001

ZnO/PbS 6¢ 0.92 0.293 0.28 0.075
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Figure 5. Photocurrent density(J)-Voltage(V) curves of bare
ZnO and ZnO/PbS 6c¢.
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