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ABSTRACT

The synthesis and bulk—heterojunction (BHJ) solar cells studies of 9 low band
gap polymers (P3PhT, PTB, PC11BDTBO, PC11BDTBT, PC9BDTBT, PC7BDTBT,
PC12PDTTPD, PC12PDTBT, and P3HT) by the development of new processing
methods were investigated. The improvements in the power conversion efficiencies
(PCEs) of these polymer devices were realized. Several factors such as effect of
solvent, thermal annealing, solvent annealing and metal oxides nanoparticles additive
affected the PCEs of the polymers. The PCEs of the studied polymers can be
concluded as follows. The highest PCE of P3PhT polymer blended in 2:3

P3PhT:PCsBM BHJ solar cells dissolved in dichlorobenzene was 0.303%. The PCE
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of PTB polymer found in PTB:PCgBM BHJ solar cells was 0.417%. The best result
of the PC11BDTBO polymer was found in PC11BDTBO:PCg BM:3 mol% Au—doped
ZnO nanoparticles BHJ solar cells with the PCE of 2.46%. The good result of
PC11BDTBT polymer was found in the mixed solvent of 2% Chloronapthalene (CN)
and chlorobenzene (CB) in PC11BDTBT:PC7;BM with the PCE of 2.03%. Another
good result of PCOBDTBT polymer was found in the mixed solvent of 2% CN and
CB in 1:2 PCO9BDTBT:PCgs BM BHJ solar cells with the PCE of 2.29%. The PCE of
PC7BDTBT:PCsBM polymer couldn’t be measured because PC7BDTBT was
insoluble in any solvents. The best result of the PC12PDTTPD polymer was found in
the mixed solvent of 1% CN and CB blended in PC12PDTTPD:PC¢BM:ZNO
nanoparticles BHJ solar cells via 5.46 wt% ZnO loading with the highest PCE of
3.33%. The best results of the PC12PDTBT was found in the mixed solvent of 2%
CN and CB blended with PC¢BM or PC7:BM BHJ solar cells with the highest PCE
of 1.82%. One of the best result of the P3HT was found in
P3HT:PCs:BM:3mol%Nb/ZnO BHJ solar cells with the highest PCE of 3.73%. It was

the highest PCE obtained from this research work.
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