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STUDY ON BISMUTH OXYIODIDE FOR PHOTOVOLTAIC CELL APPLICATION
(CKIBERISA D=0 DEAT A I VLyZB8d 205%)
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Study on the synthesis and deposition of bismuth oxyiodide (BiOI) by several
methods onto the FTO glass substrates have been carried out. First, I prepared BiOl
films by the modified successive ionic adsorption and reaction method (SILAR). The
characters of BiOI were matched to the previous research done by other researchers
which was confirmed by some analysis. I applied the different angle during dip-coating
process in a modified SILAR which resulted in the different properties of BiOI films,
like the optical properties, crystallinity, size, and morphology of BiOl films. The
-| perpendicular substrate resulted in the thinner films which had the best performance
with the Jsc and Voe up to 1.47 mA/cm? and 0.465 V in the BiOI solar cell structure.

Second, I explored the BiOI preparation by using the different concentration in a
modified SILAR. It also resulted in the different properties of BiOl films. Precursor

concentration could direct the BiOI growth which was shown by the increase in the

solar cell performancé of BiOI cell up to the concentration of 7 mM and the performance
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decreased due to the prepared solutions from 8 up to 10 mM. The maximum Jsc was
2.2 mA/em?. )

Instead of dip-coating SILAR, BiOI could be prepared by a combination of SILAR
and spin-coating, namely spin-SILAR. I did the spin-SILAR deposition for BiOI film
preparation for the first time. The resulted films by spin-SILAR were BiOI which were
confirmed by XRD and Raman analysis. A good quality of BiOI film could be obtained by
spin-coating process although the washing step was eliminated. However, the resulted
performance was not higher as the previous work. It achieved the best solar cell
parameter of 612 pA/em?2; 0.446 V; and 0.103 % for its Jsc, Voc, and PCE, respectively.

By another method, BiOl also could be prepared by deposition of BiOI powder via
doctor blade. I found a total different morphology of resulted BiOI from the previous
resulted BiOI by a modified SILAR. I obtained the sheet-like materials instead of the
flaky materials although its crystal pattern was in line with the JCPDS data of BiOI
and previous research by some researchers. I made an annealing treatment on those
BiOI films which had the effect on the chemical and physical properties, also their
photovoltaic activity. Due to the annealing treatment at 300, 450, and 550-0C, it allowed
the transformation from BiOI to Bi7Osls, BisO7l, and B-Bi2Os. The heated material at
300‘°C might be Bi7Ools and it showed the best photovoltaic cell performance in
comparison to other materials.

Last, I prepared BisOvl/TiOz by annealing of BiOI/TiOs2 films at 450 °C. These

materials could be utilized as the photoanode in DSSC by slip-casting preparation. A
ratio 1:4 for BisO71:TiO2 showed the best efficiency among the photovoltaic devices,
which up to 1.9% with the dye involvement and 0.083% for 100% Bi507I without using
the dye. Therefore, BisO7l also can act as the material for photovoltaic device besides its
good performance for photocatalyst.
- To swm up, I highlighted that the way in the synthesis of BiOI could result in the
different property of BiOI which had the consequence on the different photovoltaic
performance of BiOI and BiOI derivation. BiOI and its family member could show the
photovoltaic activity although it is very low. '
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