REMOVAL OF HEAVY METALSFROM WASTE
WATER USING LOCALLY DERIVED CHITOSAN

Galhenage Asha Sewvandi

(09/8616)

IJ\.rul o Ul IVIiLsILUL VUL L] Iull ool ii lu

Department of Mechanical Engineering

University of Moratuwa
Sri Lanka

February 2012



REMOVAL OF HEAVY METALSFROM WASTE
WATER USING LOCALLY DERIVED CHITOSAN

Galhenage Asha Sewvandi

(09/8616)

Thesis submitted in partial fulfillment of the requirements for the degree
Master of Engineering

Department of Mechanical Engineering

University of Moratuwa
Sri Lanka

February 2012



DECLARATION

| declare that this is my own work and this thesis does not incorporate
without acknowledgement any material previously submitted for a Degree or
Diploma in any other University or institute of higher learning and to the best of my
knowledge and belief it does not contain any material previously published or written
by another person except where the acknowledgement is made in the text.

Also, | hereby grant to University of Moratuwa the non-exclusive right to reproduce
and distribute my thesis in whole or in part in print, electronic or other medium. |
retain the right to use this content in whole or part in future works (such as articles or
books).

Signature: Date:

The aboyg®@abdidate has carried out.research for the Mas thesis  under my
superv m:,;

Signature of the supervisor: Date:

Name of the supervisor: Dr. S.U. Adikary




Acknowledgements

This report is partial fulfilment for the completion of MEng/PG Diploma in
Manufacturing Systems Engineerindegree course in University of Moratuwa,
Department of Mechanical Engineering. This research was accomplished under the
supervision of Dr.S.U. Adikary, Department of Materials Science and Engineering
towards who | am particularly grateful for his encouragement, guidance and support
to realize this task.

| wish to express my gratitude to the MEng/PG Diploma in Manufacturing Systems
Engineering degree coursmordinator Dr.R.Gopura for his valuable comments,

encouragement and guidance.

Last but not least, | would like to thank Mr. U. Gunawardane , all staff members of
MENng/PG Diploma in Manufacturing Systems Engineering degree camgany
colleagues who gave me ample support in this task. Thank you very much.

Sewvandi é}\




Abstract

In this research work natural bio polymer “chitosan” was synthesized using locally available
shrimp shells and adsorption of chromium by chitosan was studied. Synthesize of chitosan
involved four main stages as preconditioning, demineralization, deprotenisation and
deacetylationPreconditioning” process is a new step introduced in this research, to remove
loosely bound protein. In the preconditioning, the skeletal matrix structure is first weakened
which makes easier to remove soluble protein by washing with water. Therefore during
deproteination process less alkali concentration can be used. Effect of deacetylation
conditions such as alkali concentration, number of times of deacetylation performed and
reaction temperature was investigated. Chitosan was characterized using Fourier Transform
Infrared Spectroscopy (FTIR), Differential Thermal analysis (DTA), Thermal Gravimetric
Analysis (TGA) and X-ray diffraction (XRD). These characterization techniques confirm the
existence of chitosan. Degree of deacetylation was calculated using FTIR spectra. This value
was highly depending on reaction temperature, reaction time, alkali concentration and
number of times of deacetylation. Both characterization techniques confirm the existence of
chitosan.

The affinity of chitosan for chromium was studied usin@KO; solution as the heavy metal
solution containing Cr (VI) ions. Adsorption of chromium ions by chitosan was investigated
under different conditions. The effect of reaction temperature, particle size of chitosan and
pH of solution were studied. Amount of chromium absorbed under different conditions was
evaluat
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