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CO-SENSITIZATION OF NATURAL SENSITIZERS EXTRACTED FROM RENGAS (Gluta spp.) AND MENGKULANG (Heritiera elata) WOOD WITH RUTHENIUM DYE (N719) TO ENHANCE THE PERFORMANCE OF 
DYE-SENSITIZED SOLAR CELLS
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Abstract
In this study, photovoltaic performance was improved when two natural sensitizers, namely, rengas (Gluta spp.) and mengkulang (Heritiera elata), were mixed with ruthenium (N719) sensitizer. Five different ratios were prepared and their performances were compared with individual sensitizers. The components of the sensitizers were analyzed via ultraviolet–visible spectrophotometry and Fourier transform infrared spectroscopy. The band gap values and the highest occupied molecular orbital–lowest unoccupied molecular orbital (HOMO-LUMO) levels were calculated using data obtained from photoluminescence analysis and cyclic voltammetry. The mengkulang: N719 (80%:20%) sensitizer exhibits the highest conversion efficiency (ŋ), which is 0.58% with an open circuit voltage (Voc) of 0.63 V, a short circuit photocurrent density (Jsc) of 2.1 mA/cm2, and a fill factor (ff) of 0.44. By contrast, the individual mengkulang sensitizer presents a poor conversion efficiency (ŋ) of 0.16%.
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Abstrak
Dalam kajian ini, prestasi fotovoltik telah bertambah baik apabila dua pemeka yang semula jadi, iaitu, rengas (Gluta spp.) dan mengkulang (Heritiera elata), telah di campur dengan pemeka rutenium (N719). Lima nisbah yang berbeza telah disediakan dan prestasi mereka dibandingkan dengan pemeka individu. Komponen pemeka dianalisis melalui spektrofotometri ultralembayung cahaya nampak dan spektroskopi inframerah transformasi Fourier. Nilai jurang jalur dan aras orbit molekul tertinggi yang diduduki - orbit molekul terendah yang diduduki (HOMO-LUMO) dikira menggunakan data yang diperolehi daripada analisis kefotopendarcahayaan dan voltammetri berkitar. Pemeka mengkulang:N719 (80%: 20%) mempamerkan kecekapan penukaran tertinggi (ŋ), iaitu 0.58% dengan voltan litar terbuka (Voc) 0.63 V, kepadatan fotoarus litar pintas (Jsc) sebanyak 2.1 mA/cm2 dan faktor isi (ff) daripada 0.44. Sebaliknya, pemeka individu mengkulang memberikan kecekapan penukaran terendah (ŋ) 0.16%.

Kata kunci:  pemeka semula jadi, pemeka campuran, jurang jalur, aras HOMO-LUMO
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