


. ·''. ·.'�. , •·:, , : 4 , , . • .. 'id .._, ,u. A IJ ,.J 

LP 14 FST 3 2008 

IIIIIII IIIIIIIIIIIIIII IIIIIIIII I I IIII IIIIIIIIIIIIIIIIII I IIII 
1100061754 

Perpustakaan Sultanah Nur Zahirah (UMT) 

Universiti Malaysia Terengganu 

An investigation of PEO/chitosan based blend electrolytes in 
lithium battery application : type II / Muhamad Faris Mat Tasan. 

PERPUSTAKAAN SULTANAH HURZAHIRAH 
UNIVERSffl MN.AYSfA lERENGGANU: (Ulff) 

21031 KUALA TERENGGANU 
. 

� - .... ..... . t•, "'' jJ '•, . :: -, . 1 ··,. 'l 
- -·- ·- u L· VJ.. 

PERPU5TAKAAN SULii\NAH HUk ZAHli\AH UHT 



Perpustakaan Sult3nat1 Nur Zah1rah (UMT) 
Universiti Malaysia Terengganu 

AN INVESTIGATION OF PEO/CHITOSAN BASED BLEND ELECTROLYTES IN 
LITHIUM BATTERY APPLICATION: TYPE II 

By 

Muhamad Faris B. Mat Tasan 

A project report submitted in partial fulfillment of 
the requirement for the award of the degree of 

Bachelor of Applied Science (Physics Electronics and Instrumentations) 

DEPARTMENT OF PHYSICAL SCIENCES 
FACULTY OF SCIENCE AND TECHNOLOGY 

UNIVERSITI MALAYSIA TERENGGANU 
2008 



JABAT AN SAINS FIZIK 

FAKUL Tl SAINS DAN TEKNOLOGI 

UNIVERSITI MALAYSIA TERENGGANU 

PENGAKUAN DAN PENGESAHAN LAPORAN PITA I DAN II 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: .............................. . 

. AH ... Jt:t�II.w.mo.ti ..... Of ... Pf9/� .... ?A$�P. .... ��)'AQ .. I���-.. .IN .. µ�r�ir1 .. .

.. M�P.:Y .... 1P.P.l).0.TJDN .. i .. .TY.� .. Jt.: .................................................................................... .

oleh .. (t1UHA,t1® ... HWiS .. B: .. . m!tt. T�� ................. ,no. matrik: .. UK.P4Rq: ............ .

telah diperiksa dan semua pembetulan yang disarankan telah dilakukan. Laporan ini 

dikemukakan kepada Jabatan Sains Fizik sebagai memenuhi sebahagian daripad\
keperluan memperolehi ljazah &ieJ6!'M ... ��Jn .. $1¥..JY.� .. {-f:�(� ... .f��: .. &..!�)
Fakulti Sains dan Teknologi, UMT. 

Disahkan oleh: 

p�;�:. 
Nama: NURUL HAYATI IDRIS 
Cop Rasmi: fl'ensyarah 

Jabatan Sains Fizik 
Fakulti Sains den Teknologl 

Universiti Malaysia Terengganu 
21030 Ku, Terengganu 

. . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . .
Penyelia Bersama (]1 ada) 
Nama: DR. MOHO IKMM NIZAM BIN MOHAMAD ISA 
Cop Rasmi ,.ensyarah ..

Jabat.in Sams F1z1k 

Fakult1 Sa1ns dan Teknologi

ersiti Malaysia Terengganu 

1030 Kuala Terengganu 

Ketua Jaba��J .'�ti'.'isININ BIN HASSANNama: Head

Cop Rasmi: Department of Physical Sciences
Faculty of Science and Technology 

University Malaysia Terengganu 
21030 Kuala Terengganu 

Tarikh: 

. of;/�(o'i Tankh: ............ . ........ . . 

Tarikh: ... t ... � .... �



DECLARATION 

I hereby declare that this project report entitle An Investigation Of PEO/Chitosan 
Based Blend Electrolytes In Lithium Battery Applications: Type II is the result of my 
own research except as cited in the references. 

Signature 
Name 
Matrix No. 
Date 

111 

: Muhamad Faris B. Mat Tasan 
: UK 12499 
: 10 April 2008 



ACKNOWLEDGEMENTS 

�)1�)1..dil� 
In the name of Allah, the most Gracious and the most Merciful 

Alhamdulillah, thank to The Almighty, which with His bless, I finally completed my 
final year project. My sincere gratitude goes to a number of people, whose without 
their support this thesis would not have been possibly finish. 

First of all, I want to express my sincere gratitude to my beloved parent, Mr. Mat 
Tasan b. Mat Salleh and Mrs. Che Zuneidah binti Che Jaafar, also to my siblings for 
their encouragement, prayers, endless supports, love and patience through my year of 

education. Thank you so much for always supporting me. I love you all. 

My deep appreciation is also extended to my supervisor, Mrs. Nurul Hayati binti Idris 
and co-supervisor Dr. Mohd lkmar Nizam b. Mohd Isa their patience, supervision, 

comments, guidance and kind assistance that enable this project run smoothly. Sincere 
thanks also to laboratory assistance of Physics Department, Universiti Malaysia 
Terengganu and Material Physics Department, Universiti Teknologi Mara (UiTM), 
Shah Alam for giving major helps and cooperation while doing my lab work. 

Last but not least, my sincere thanks to all my housemate Muhamad Razif, Fatihah, 

Farid, Hasmin, Azerudi, Fauzi, Shahril and to all my classmate who have help me in 
any circumstance until the completetion of this project. Thank you everyone for 
helping and co-operations. 

lV 



ABSTRACT 

Perpustakaan Sultanah Nur Zahirah (UMT) 
Universiti Malaysia Terengganu 

In this work, 2 types of solid polymer electrolyte films containing chitosan/PEO 
(20:80 w/w) and (80:20 w/w) added with LiCF3S03 as salt varied from 5 to 50wt.% 
were prepared by solution casting technique. The hiF,er conductivity at room 
temperature was 1.03 x 10-5 Scm- 1 and 7.38 x 10-6 Scm- for the sample containing 
chitosan/PEO (20:80 w/w)/ LiCF3S03 (30 wt.%) and chitosan/PEO (80:20 w/w)/ 
LiCF3S03 (40 wt.%) respectively. The Fourier Transform Infrared (FTIR) 
Spectroscopy clearly shows the presence of ionic conductors at 1033 and 1153 cm- 1 

due to the symmetric vibration mode of S03, V8(S03) and asymmetric vibration mode 
of S03, Vas(S03). The electrical study was performed in order to investigate the 
behavior of the polymer electrolyte. The dielectric constant, eR shows the same 
behaviors for all of the sample studied. The dielectric constant represents the 
fractional increase on the stored energy per unit voltage i.e. fractional increase in 
charge. The dielectric loss, e1 was calculated from impedance and frequency data. 
Dielectric loss rise sharply at low frequencies indicating that electrode polarization 
and space charge effects have occurred confirming non-Debye dependence. The real 
electrical modulus, MR was calculated. From the real electrical modulus versus 
frequency plot, it can be observe that there is a long tails exhibited at the lower 
frequency. The long tail future is be characteristic of a highly capacitive material. In 
order to prove this material is a Lt conductor in a necessary to show the vibration 
mode of CF3- and S03-. 
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ABSTRAK 

Kajian ini, 2 jenis filem elektrolit polimer yang mengandungi citosan/PEO (20:80 bib) 
dan (80:20 bib) ditambah dengan garam LiCF3S03 dari 5wt.% hingga 50 wt.% 
disediakan melalui kaedah pengeringan. Konduktiviti tertinggi pada suhu bilik adalah 
pada 1.03 x 10-5 Scm- 1 dan 7.38 x 10-6 Scm- 1 untuk campuran citosan/PEO (20:80 
bib)/ LiCF3S03 (30wt.%) dan citosan/PEO (80:20 bib)/ LiCF3S03 (40wt.%). FTIR 
jelas menunjukan kehadiran konduktor ionic pada 1033 and 1153 cm-1 untuk mod 
getaran symmetric bagi S03, v5(S03) dan mod getaran asymmetric bagi S03, vas(S03). 
Kajian electrical menunjukan peringkat penyiasatan terhadap sifat electrolit polimer 
itu. Pemalar dielektrik, E:R menunjukan sifat yang sama bagi semua sampel kajian. 
Pemalar electrik menunjukan peningkatan tenaga yang disimpan per unit volt akan 
menyebabkan peningkatkan jumlah cas. Kihilangan dielectric pula dikira daripada 
data impedance dan data frekuensi. Graf kehilangan dielektrik lebih tajam pada 
frekuensi yang rendah menyatakan polarisasi elektrod dan kesan ruang cas menyamai 
dependen bagi non-Debye. Modulus elektrikal juga dihitung. Daripada graf modulus 
elektrikal melawan frekuensi, boleh dibuktikan terdapat ekor yang panjang pada 
frekuensi yang rendah. Untuk membuktikan bahan ini adalah konduktor ion Lt adalah 
perlu untuk menunjukan mod getaran bagi ion-ion CF3- dan S03-. 
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