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Dye Sensitized Solar Cells from Natural Dye Red Sandal Wood
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Abstract

Dye-sensitized solar cells (DSSC) are being of interest as a source of alternative energy that
can be used to produce electricity. Dye—sensitized solar cells consist of the element of dye — sensitized
that act as a light absorber and then convert photon energy into electrical energy. Currently,
dye - sensitized solar cells can be produced from natural products with low-cost and stem from
different parts of the plant such as leaves flowers and fruits. The objective of this research is to study
the dye—sensitized solar cells from natural dye Red Sandal wood that was extracted by acetone and
was purified with dichloromethen and petroleum ether of pH between 1.3 2.6 4.8 7.2 and 9.8,
respectively. The results showed that Red Sandal wood at pH 4.8 perform the best absorption of light
at 450 nm of wavelength value. The values of the photocurrent and voltage were 3.46 mA.cm and
0.45 V, respectively. The value of fill factor (FF) was 0.60 and the efficiency was 0.94% which suited
to develop in order to increase the efficiency of this kind of solar cells.
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Wisuisuanasumsgandunawesddonainliiduuasiie pH 1.3 2.6 4.8 7.2 way 9.8 snuady
(A" pH Wiy 4.8) wuindleu¥uan pH anasannii 4.8 ﬂ3381/1%3’lwiumﬁgmﬂﬁuuad%ammL%"aa 9 hay
Slousudn pH ity Yszavsamlumagandusasdunliufiiintudes q uilimunisgandunadluzis
AUEIAALRREINS Ao 933 400 - 700 wiluwns s 2 deiulunsidenddeuanlifunaaiioadn
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—pH13

—pH26

Absorbance

O 1 T T T 1 1
400 450 500 550 600 650 700

Wavelength (nm)

A 2 alnpsunnsganauuas (Absorbance) anddeouliiduuns
A1 pH 1.3, 2.6, 4.8, 7.2 uaz 9.8

MM 2 WelSeuiisuAn1sganduaesddonnliduwamuingan pH 4.8 azganduuin
PgafianueIAdu 450 unluiuns udiledsuan pH liiinduuaganasniuaunsalunsganduuasesddon
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dlovmsiesziussansnmusawaduasonfindanddenldsuunamuinalssansnmusawad
wavenfingddonannliduunsdidragluyis 0.094 - 0.935 e pH Tutie 1.3-9.8 lneUseansnmazanasuin
dlofn pH anasarniiiy uslousuen pH Wiaduuszansnmiavanastuiuuranasiazies (Fanmit 4)
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A1599 1 Lanwan1svnasseaalaefindnddouldiunaiian pH Ag 9

N pH J./mA cm’” V./V Fill Factor Efficiency (%)
1.3 2.514 0.398 0.598 0.602
2.6 1.671 0.417 0.628 0.442
4.8% 3.457 0.449 0.603 0.935
7.2 0.629 0.451 0.532 0.148
9.8 0.347 0.458 0.604 0.094

*A1 pH LAy
PNH5199 1 wanINaInNTInUsEaNS N mveswadtaaindnddenldduwng nsewaliin way
UszdnSnn azlrgeaniian pH 4.8 Fuluen pH wnvesddauldduwns

1 -
0.8 -~

0.6 - v/“\\_*_/

0.4 -~

Fill Factor

0.2 4

m pH
AN 3 NTMLEARIANFLRUSTENINeAT pH LasTlauviniees

fifn pH 1.3, 2.6, 4.8, 7.2 wa 9.8

AT 3 WolUIsulfisuanudunus sl pH wazauvnineaswuiniian pH 2.6 fan
Taunnwesgegauwiniu 0.628 Filndifesiuaftaurnnesiien pH 4.8 Faduen pH ¥in waeiiuszavsnnasan
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0.8 4
0.6 -

0.4 4

Efficiency (%)

10
m pH

2N 4 nTMLERIANENRUSTEIINNAT pH wazUsesansnn
A1 pH 1.3, 2.6, 4.8, 7.2 uaz 9.8

PMNAMA 4 WisTeufisumnudniussznineen pH uagUszdnsnm wuiifial pH 4.8 agyinli

Usgdninnilengegn

4 -
—e—pH 1.3
. —=pH26
g —+—pH 4.8
92
- _ ——pH 7.2
~
- ——pH 9.8
1 S
0 T T T T 1
0 a1 0.2 a3 0.4 0.5

Voltage (V)
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A1 pH 1.3, 2.6, 4.8, 7.2 uay 9.8
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LL‘U‘U?IEJE]@JIQLLﬁQ‘\]WﬂIﬂJﬁ]uLLﬂﬂWU’J'WIﬂ”I pH 4. 8Mmmaai%lﬁmﬁammﬂmmsammamum pH “ZJENﬁEJE]ﬂ,J“U‘u@‘Ll
%vmwa‘l,wmad"lﬂ/\lﬂmwamlmadwaaummmaumamaa FIN9RINAN pH 4.8 ‘*ZNL‘U‘LIW] pH LA amu‘tumsasw
waskaseinguuuddenlinasanldduung ﬂ’Jﬂ‘UﬁEJE]@W]lIﬂ’] pH LA lmmsammmwmm pH
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