


S < e v8
| & \ 45
AV UVWOAL O

LP 28 FST 3 2008

1100061768
Corrosion inhibation of sodium benzoate on zinc alloys in

seawater and acidic solutions / Shobra Monty Anak Mawat.

PERPUSTAKAAR SULTANAH NUR ZAHIRAH
UNIVERSIT! MALAYBIA TERENGGANU (UMT)
21630 KUALA TERENGGANY

Perpustakaan Sultanah Nyr Zahirah (UMT
Universiti Malaysia Terenggany

Fa T

"‘(\E:,‘ ﬂ'dﬁ':\’)
diuvuvlbd !

\)
~

PERPUSTAKAAN SULTARAH




CORROSION INHIBITION OF SODIUM BENZOATE ON ZINC ALLOYS IN
SEAWATER AND ACIDIC SOLUTIONS

By

SHOBRA MONTY ANAK MAWAT

A thesis submitted in partial fulfillment of the requirements for the award of the degree of
Bachelor of Applied Sciences (Physics, Electronics and Instrumentation)

DEPARTMENT OF PHYSICAL SCIENCES
FACULTY OF SCIENCE AND TECHNOLOGY
UNIVERSITI MALAYSIA TERENGGANU
2008



o JABATAN SAINS FIZIK
& FAKULTI SAINS DAN TEKNOLOGI
=== UNIVERSITI MALAYSIA TERENGGANU

UNIVERSITI MALAYSIA TERENGGANU

PENGAKUAN DAN PENGESAHAN LAPORAN PITA I DANII

COrrcsion tnhilortion  of <edium snzcote v Zinc Alioys

e ater. ond. . Aodic. SOUONS s
(0] 1<) | IR o dere e UL %o £ RS e S T ,no. matrik: ....... ¢ ;‘.F.‘.%‘.‘f?.? .........
telah diperiksa dan semua pembetulan yang disarankan telah dilakukan. Laporan ini
dikemukakan kepada Jabatan Sains Fizik sebagai memenuhi sebahagian daripada

keperluan memperolehi ljazah 5;9(1@.”.@...f’:'.“.d.(J...SQ.'.”.’.?.....C?.L.'.’.‘.QF.’.”......(.E'.?..z..af.‘.{...../.gf..'.'?ff )

Fakulti Sains dan Teknologi, UMT.

Disahkan oleh:

1N

. rpe s ket s AN
Nama. F‘T,“F O SENN atan Sains Fizik . 06 /os /2008
Cop Rasmi: Fakulti Sains dan Teknologi Tarikh: somssesomennsvenmss
Universiti Malaysia Terenggany
21030 Kuala Terengganu

Penyelia Bersama (jika ada)
Nama:
Cop Rasmi Tarikh: ..... .50 g .22

Nama: /«&ir PRQF.BR:/SENIN BIN HASSAN ; :
e Feis Tarikh: ... 06/ 9% /205%,
Jabatan Sains Fizik
Fakulti Sains dan Teknologi
Universiti Malaysia Terengganu
21030 Kuala Terengganu



DECLARATION

[ hereby declare that this thesis entitled Corrosion Inhibition of Sodium Benzoate on
Zinc Alloys in Seawater and Acidic Solutions the result of my own research except as
cited in the references.

Signature  .......... A
Name . SHeBRA MONTY mAawA ]
Matrix No  :...LE2 112

Date i i e .

iii



ACKNOWLEDGEMENTS

First and foremost, | want to thank God for His blessings, guidance and assurance during
the days of this project is being conducted. The progress of this project is awesome as
despite all the trials, and praises be to Him. [ would like to thank my family members for
their prayers and support for me, my parent and my siblings that have been encourage me
a lot during my times of difficulties and trials in completion of this project. My special
thank goes to my supervisor of this Final Year Project, Professor Dr. Senin bin Hassan,
for his advices and guidance in completing this project. To Mdm. Rosliza Binti Ramli, I
want to thank her for ideas and contributions which have been helping me a lot for this
project. To my special friends, | want to thank Tantini Kamin, Roziah Kassim and
Farhanah Liyana for the times that we’ve spent together to discuss and supporting each
other during completing of our projects. I would also like to acknowledge the assistance
and contribution made by the Department of Physics’ laboratory staff that helped me

throughout the project.

v



Perp

ABSTRACT

Electrochemical properties and corrosion inhibition of sodium benzoate on Zinc alloys
were studied in seawater and acidic solutions at room temperature. Weight loss and
electrochemical properties of zinc alloys as well as adsorption and their surface
morphology in the presence of sodium benzoate were investigated. Weight loss
experiment involving immersion of alloys in seawater and in acidic solutions was
conducted for 30days on all the samples. The effects of dissolved oxygen in
environmental air circulation on the alloys in seawater were also investigated. The
corrosion products and the microstructure on the Zinc alloys were characterized using
Scanning Electron Microscope (SEM). Results obtained in this study indicated that
weight loss and electrochemical measurement for zinc alloys in seawater and acidic
solutions after varied immersion period showed that in the presence of sodium benzoate,
the corrosion current densities and corrosion rates of the alloys were significantly
decreased and at the same time the inhibition efficiency, IE (%) were increased. The
results also revealed that the weight losses of the alloys in sulphuric acid were higher
compared to that of in the acetic acid. The presence of more dissolved oxygen in air
circulation in the environment contributed to the dissolution of Zinc alloys. Corrosion
rate is being calculated from the data and the results collected from the immersed Zinc
alloys samples’ weight loss in the acidic solutions and seawater. The results from SEM
study elucidated that in the presence of sodium benzoate, after immersion in seawater, a

thin film was formed on the specimen surface.



ABSTRAK

Sifat elektrokimia dan perencatan kakisan oleh natrium benzoate ke atas aloi zink telah
dikaji di dalam air laut dan larutan berasid pada suhu bilik. Kehilangan berat dan sifat
elektrokimia aloi zink serta penjerapan dan morfologi permukaannya dengan kehadiran
natrium benzoate juga diselidik. Eksperimen kehilangan berat yang melibatkan
rendaman aloi zink tersebut telah dijalankan selama 30 hari. Kesan oksigen terlarut di
dalam peredaran udara persekitaran terhadap aloi di dalam air laut juga dikaji. Hasil-
hasil kakisan dan mikrostruktur di atas aloi-aloi zink telah dicirikan menggunakan
Mikroskopi Pengimbasan Elektron (SEM). Keputusan yang diperolehi dalam kajian ini
menunjukkan bahawa pengukuran kehilangan berat dan elektrokimia bagi aloi-aloi zink
di dalam air laut dan larutan berasid selepas suatu masa rendaman yang tertentu
menunjukkan kehadiran natrium benzoat berkesan dalam mengurangkan ketumpatan arus
kakisan dan kadar kakisan dan pada yang sama meningkatkan nilai kecekapan perencatan,
IE (%). Keputusan ujikaji juga menunjukkan kehilangan berat aloi zink adalah lebih
tinggi di dalam asid sulfurik berbanding di dalam asid asetik. Kehadiran lebih oksigen
terlarut di dalam peredaran udara persekitaran menyumbang kepada pelarutan aloi zink.
Kadar kakisan juga dikira melalui data dan keputusan yang diperolehi daripada rendaman
aloi zink di dalam air laut dan larutan asid yang mengalami kehilangan berat. Hasil
dapatan dari SEM menunjukkan pembentukan selaput tipis di atas spesimen dengan

kehadiran natrium benzoate selepas rendaman di dalam air laut.
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