oo




. T2 110008¢651

LP 22 FST 12010

i

The preparation and characterization of ZnO thin film
dye-sensitized solar cells / Wan Almaz Dhafina Che Wan
Ahmad.

-PERPUSTAKAAN SULTANAH NURZAHIRAH
SRIVERSTT REATST, TERENGGARE: URT)
21030 KUAL R TERENGRANY

- [1109C0EChol
- :

3

HAK MILIK
PERPUSTAKAAN SULTANAH NUR TAHIRAH UMT

Perpustakaan Sultanah Nur Zahirah
Universiti Malaysia Terengganu (UMT)




THE PREPARATION AND CHARACTERIZATION OF ZnO THIN FILM DYE-
SENSITIZED SOLAR CELLS

By
Wan Almaz Dhafina binti Che Wan Ahmad

A thesis submitted in partial fulfillment of the requirements for the award of the degree
of Bachelor of Applied Science (Physic Electronic and Instrumentation)

DEPARTMENT OF PHYSICAL SCIENCES
FACULTY OF SCIENCE AND TECHNOLOGY
UNIVERSITI MALAYSIA TERENGGANU
2010



DECLARATION

[ hereby declare that this thesis entitled The Preparation and Characterization of ZnO
Thin Film Dye-Sensitized Solar Cells is the result of my own research except as cited in

the references.

Signature Zg )

Name : Wan Almaz Dhafina binti Che Wan Ahmad

Matrix No. : Uk 16309
Date : 14 March 2010



JABATAN SAINS FIZIK
FAKULTI SAINS DAN TEKNOLOGI
UNIVERSITIMALAYSIA TERENGGANU

UNIVERSITI MALAYSIA TBRENGGANU

PENGAKUAN DAN PENGESAHAN LAPORAN PENYELIDIKAN SFZ 4399A/B

.....................................................................................................................................

oleh.. WM ALMAZ OWREINA T CW: PIMAY. . no. matrik: ... A¥©329

....................................................................................

telah diperiksa dan semua pembetulan yang disarankan telah dilakukan. Laporan ini
dikemukakan kepada Jabatan Sains Fizik sebagai memenuhi sebahagian daripada
keperluan memperolehi Ijazah Sarjana Muda Sains Gunaan (Fizik Elektronik &

Instrumentasi), Fakulti Sains dan Teknologi, UMT.

Disahkan oleh:

Penyelia Utama

. ENGKU ABD GHAPUR BIN ENGKU ALI
Nama: ) Pensyarah . 2 / Lf / %0
Cop Rasmi: Jabatan Sains Fizlk Tarikh: .......L. L0

Fakulti Sains dan Teknologi
Universiti Malaysia Terengganu
21030 Kuala Terengganu

oooooooooooooooooooooooooooooooooooo

Penyelia Bersama (jika ada)
Nama:
Cop Rasmi Tarikh: ......cooooveiin

~hr

-------------------------------------

Ketua Jabatan Sains Fizik

Nama: ;5 woun iXNAR MiZaM BIN MOHAMA 1=, ‘ 3/ {/Io
Cop Rasmi; Head Tarikh: .50
Jepartment of Physical Sciences
Faculty of Science and Technology
University Malaysia Terenggant
21030 Kuala Terengganu



ACKNOWLEDGEMENT

I would like to thank my supervisor, Mr. Engku Abdul Ghapur bin Che Engku Ali for his
help and advice during the last two semesters. I could not have asked for a better advisor.
His generous support makes it possible for me to spend most of my time in this work. Mr.
Engku Abdul Ghapur has provided many benefits about research.

I am very grateful to the science officers, Mrs. Nor Faizah and Ms. Nusaibah for
their support and cooperation. I would like to thank all the laboratory staffs especially to
Mr. Razman, Mr. Asan, Mrs. Patheiah, Mr. Khairul Amilin and Mr. Zulbairuddin for their
patience and cooperation in helping me in this project.

I want to thank my parents for their encouragement and support for me along the
way to complete this project and study. Last but not least, my special gratitude goes to my
lab mates for the time we spend together.



Perpustakaan Suttanah Nur Zahirah
Universiti Malaysia Terengganu (UMT
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ABSTRACT

The hydrothermal solution method is a one way that can make ZnO nanorods grow at low
temperatures at low cost. The sample preparation is done through two stages. The first
stage was seeding process where the ZnO nanoparticles are spin-casted on ITO glasses
and the second stage was hydrothermal process. The morphology of nanorods were
investigated by using scanning electron microscope (SEM) and diameters of nanorods afe:
varied with different growth duration have been observed. The differences of diameters
and aspect ratio of nanorods were affected the optical, electrical and the efficiency of the
ZnO-coated thin film due to its surface area and electrons injection and transport speed.
In this work, aspect ratio of ZnO nanorods increases with its growth duration that caused
by the deposition over the deposited ZnO clusters increases by increasing the reaction
time (growth time). From the band gap energy study, the thin film (sample C) with the
longest ZnO nanorods growth time (6h) has the lowest band gap energy (3.55 eV). While
band gap energy for sample B and A is 3.61 eV and 4.08 eV respectively. From the
conductivity study, sample C owns the highest conductivity value followed by sample B
and A. Therefore, sample C is the best thin film that can be applied in solar cells.
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SENSITIZED SOLAR CELLS

ABSTRAK

Hydrotermal adalah salah satu kaedah untuk menghasilkan ZnO rod nano tumbuh pada
suhu dan harga yang rendah. Sampel telah melalui dua pringkat, peringkat pertama adalah
peringkat semaian dimana ZnO partikel nano disadur-putaran di atas slide kaca ITO dan
peringkat kedua adalah proses hydrothermal. Morfologi rod nano dikaji dengan
menggunakan mikroskop pengimbas electron, (SEM) dan diameter rod nano berubah-
ubah disebabkan oleh masa pertumbuhan yang diperuntukkan adalah berbeza. Perbezaan
diameter dan “aspect ratio” rod nano akan memberi kesan keatas sifat optikal, elektrikal
dan kecekapan ZnO filem nipis yang telah disadur disebabkan oleh nilai luas permukaan
ZnO nanorod , injeksi dan kelajuan pergerakan elektron. Berdasarkan projek ini “aspect
ratio” bagi ZnO rod nano bertambah dengan peningkatan masa pertumbuhan yang telah
diperuntutkan. Ini disebabkan oleh semakin banyak kelompok ZnO yang termendap di
atas kepingan kaca ITO dengan pertambahan masa pertumbuhan. Berdasarkan kajian
tentang jurang tenaga filem nipis, filem nipis (sample C) yang mempunyai masa
pertumbuhan ZnO rod nano yang paling lama (6h) mempunyai jurang tenaga yang paling
rendah (3.55 eV) manakala jurang tenaga bagi sample B dan A ialah 3.61 eV dan 4.08
eV. Berdasarkan kajian kekonduksian filem nipis, sample C mempunyai nilai
kekonduksian yang paling tinggi diikuti oleh sample B dan A. Oleh itu, sample C adalah
filem nipis terbaik untuk diaplikasikan dalam solar sel.
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