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ABSTRACT 

Schiff base and their metal complexes have been widely used as photovoltaic materials due 

to their excellent -electron transfer properties along the molecule. In this study, a total of 

eleven conjugated symmetrical bis-Schiff base and its complexes with different -spacers 

have been synthesised and spectroscopically characterised in order to investigate their 

conversion efficiency in dye-sensitiser solar cell (DSSC). All compounds were substituted 

either without any substituent or with hydroxy (-OH) or methoxy (-OMe) as the electron 

donor and difluoro boron (BF2) as the electron acceptor. The symmetrical bis-Schiff base 

compounds (1a – 4c) were synthesised by using condensation reaction and further proceeded 

to undergo complexation with boron trifluoride diethyl ether to produce boron difluoride 

complexes (1d and 2d). All compounds were adapted with some modifications from existing 

works but have not been tested as dye-sensitiser for DSSC. All the synthesised compounds 

were applied as dye-sensitiser in DSSC using titanium (IV) oxide (TiO2) coated on a fluoride 

doped tin oxide (FTO) glass as the working electrode and electric paint containing carbon 

black and graphite coated indium tin oxide (ITO) glass as the counter electrode. The power 

conversion efficiencies (PCE) of the eleven bis-Schiff base compounds were tested using a 

100W LED light with multimeter and resistance set up. The efficiencies result was compared 

to N3 Dye as the benchmark standard. The results showed that the compound with aromatic 

ring bridge as the -spacer in para- position and methoxy (-OMe) substituent gave the 

highest efficiency at 0.0691% whereas compound with aromatic ring and difluoro boron 

(BF2) gave the lowest efficiency at 0.0012%. The presence of strong electron donor and 

extended -conjugation effect in the structure allows effective charge transfer along the 

molecule which affects the conversion efficiency of DSSC device. 
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Keywords: Conversion efficiency, dye-sensitised solar cells, dye-sensitiser, symmetrical 

bis-Schiff-base, π-conjugated system 
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Sintesis dan Pencirian Bes-Schiff Simetri yang Berkonjukasi serta Kompleks Boron 

Difluorida sebagai Pewarna Foton untuk Sel Solar Peka Pewarna 

ABSTRAK 

Bes Schiff serta kompleks logamnya telah digunakan dengan meluas sebagai bahan fotovolta 

kerana sifat perpindahan elektron-π di sepanjang molekul. Sejumlah sebelas bes Schiff 

simetri terkonjugat dan kompleksnya dengan penjarak-π yang berbeza telah disintesis dan 

dicirikan secara spektroskopi untuk mengkaji kecekapan penukaran mereka di dalam sel 

solar peka pewarna. Kesemua sebatian telah digantikan sama ada tanpa apa-apa bahan 

ganti atau dengan hidroksi (-OH) atau metoksi (-OMe) sebagai penderma elektron dan 

boron difluorida sebagai penerima elektron. Sebatian bes Schiff simetri (1a – 4c) telah 

disintesis melalui tindak balas pemeluwapan dan seterusnya manjalani pengkompleksan 

dengan boron trifluorida dietil eter untuk menghasilkan kompleks boron difluorida (1d dan 

2d). Kesemua sebatian telah diadaptasikan dengan sedikit ubah suai dari karya sedia ada 

tetapi belum diuji sebagai pewarna foton untuk DSSC. Kesemua sebatian yang telah 

disintesis telah digunakan sebagai pewarna foton untuk DSSC menggunakan titanium 

dioksida (TiO2) yang disalut di atas kaca oksida timah terdop fluorida (FTO) sebagai 

elektrod kerja dan cat elektrik yang mengandungi hitam karbon dan grafit disalut di atas 

kaca oksida indium timah sebagai elektrod pembalas. Kecekapan penukaran kuasa (PCE) 

bagi kesebelas bes Schiff telah diuji menggunakan persediaan lampu LED 100W dengan 

multimeter beserta rintangan. Hasil kecekapan telah dibandingkan dengan pewarna N3 

sebagai tanda aras piawai. Keputusan menunjukkan bahawa sebatian yang mengandungi 

titian gelang aromatik sebagai penjarak-π diposisi para- beserta bahan ganti metoksi (-

OMe) memberikan kecekapan tertinggi sebanyak 0.0691% manakala sebatian yang 

mengandungi titian gelang dan boron difluorida (BF2) memberikan kecekapan terendah 
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sebanyak 0.0012%. Kehadiran penderma elektron yang kuat beserta kesan konjugasi-π yang 

diperpanjangkan di dalam struktur mengizinkan perpindahan cas yang berkesan 

disepanjang molekul mempengaruhi kecekapan penukaran peranti DSSC. 

Kata kunci: Kecekapan penukaran, sel solar peka perwarna, pewarna foton, bes Schiff 

simetri, sistem π-konjugasi 
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