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KAJIAN IKATAN KIMIA DYE ALAMI PADA TITANIUM DIOXIDE
(TiO,) TERHADAP KINERJA DYE SENSITIZED SOLAR CELL
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Aziza Hfii Ahliha
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ABSTRAK

Dye- sensmzed solar cell adalah sel surya genera3| ketlga berbahan dye yang dapat

mempermudah proses
ek3|ton Dye yang sering
Mmmenggunakan dye alami
karena proses i gkungan. Dye alami
terbuat dari tump men yang digunakan,
yaitu pigmen Kklorofilkante in g n Klorofil diekstrak dari
dkenikir. P men armlanin dapat diekstrak dari

igmen karéténoid dapat Juga diekstrak

dalam penelitian ini
an basa. Karakterisasi
gguinakan spektrofotometri
pada TiO, menggunakan
afsi DSSC menggunakan |-V
meter. Hasil spektra abse bahsi_menunjukkah Bahwa dye klorofil mempunyai
puncak pada rentang panjang gelomi %00-490 nm dan 620-700 nm, dye
antosianin mempunyai puncak yang lebar pada rentang panjang gelombang 450-
580 nm, dye karotenoid mempunyai puncak pada rentang panjang gelombang
400-510 nm, dye campuran Klorofil-antosianin mempunyai tiga puncak pada
panjang gelombang 412 nm, 535,5 nm, dan 665,5 nm, dan dye klorofil dengan
variasi pH mempunyai puncak pada rentang panjang gelombang 350-450 nm dan
600-700 nm. Hasil spektra FTIR menunjukkan bahwa pigmen klorofil terdapat
gugus -OH, pigmen antosianin gugus -OH dan C=0, pigmen karotenoid terdapat
gugus -OH karboksilat, Campuran klorofil-antosianin terdapat gugus -OH dan dye
klorofil pada kondisi asam terdapat gugus -OH. Hasil uji I-V DSSC menunjukkan
bahwa efisiensi tertinggi diperoleh dye daun bayam sebesar 0,116% pada pigmen
klorofil. Dye kol merah pada pigmen antosianin memperoleh efisiensi tertinggi
sebesar 0,0563%. Dye tomat pada pigmen karotenoid memperoleh efisiensi
tertinggi sebesar 0,03%. Dye bayam-ketan hitam memperoleh efisiensi tertinggi
sebesar 0,05% pada campuran klorofil-antosianin, dan efisiensi tertinggi sebesar
0,013% diperoleh dye klorofil pada pH asam. Jenis-jenis pigmen ini dapat
dijadikan sebagai dye sensitizer pada aplikasi DSSC.

Kata kunci: Dye sensitized solar cell, Dye alami, ikatan kimia, efisiensi
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THE STUDY OF ORGANIC CHEMICAL BONDS DYE ON
TITANIUM DIOXIDE (TiO,) FOR THE PERFORMANCE OF DYE-
SENSITIZED SOLAR CELLS (DSSC)

Aziza Hfii Ahliha
Physics Department, Graduate Program,
Universitas Sebelas Maret Surakarta

ABSTRACT

The dye-sensitized solar cell is the third generatlon of solar cells made of dye that

can convert solar energy in One component of DSSC is the
dye that serves to facilitate the absorptlon of the Photon energy excited into an
exciton. The dye used S synthetlc and, n his study used the natural
dye because the fak OCess IS ea hvironmentally friendly.

‘ o o g pIg ype of pigments used
are chlorophyll £ AV d* carc id."€hloroph II pigments can be
extracted from SpinaCh St ik :

extracted fromgf bb 1 fryit, andl black "", Caro _0|d pigments also
can be extraCte =branges £¢: d atogs. Variety of DSSC can be
made the single dye, ‘bl nded, an . The ; f‘-‘-ss? infthe dye solution of

chlorophyll -ant 1.",_' ends _'

DSSC performance fAmeter. The absorbance spectra
results show that the chlgrophyll @Y Peakediinfthe wavelength range of 400-

wavelength range 450 580 nm, the cal oten0|d dye has peaked in the wavelength
range 400-510 nm, the dye blend of chlorophyll-anthocyanin has three peaks at a
wavelength of 412 nm, 535.5 nm, and 665.5 nm, and a chlorophyll dye with the
pH variation has peaked in the wavelength range of 350-450 nm and 600-700 nm.
The FTIR spectra results show that the chlorophyll pigment there is -OH group,
the antocyanin pigment there is -OH group and C = O, the carotenoid pigment
there is -OH group of carboxylic, , the blended of chlorophyll-anthocyanins there
is -OH group, and a chlorophyll pigment with acidic pH condition there is -OH
group. The I-V spectra results show that the highest efficiency of spinach leaves
dye at 0.116% on the chlorophyll pigment. A dye of red cabbage on the
anthocyanin pigment obtained the highest efficiency of 0.0563%. A dye of tomato
on the carotenoid pigment obtains the highest efficiency of 0.03%. A dye of
spinach-black rice obtains the highest efficiency of 0.05% on the blend of
chlorophyll-anthocyanins, and the highest efficiency of 0.013% was obtained a
dye chlorophyll in acidic pH conditions. This types of the pigment can be used as
the dye sensitizer in applications of DSSC.

Keywords: Dye sensitized solar cell, natural dye, chemical bonds, efficiency
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