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Access to clean water has been a crucial global problem, especially with climate change,
increasing population, and industrial activities. As one of Malaysia’s leading economic activities, the|
Oil and Gas Industry generates a massive amount of wastewater called Produced Water (PW).
Dissolved organics in produced water, such as organic acids and phenolic compounds, are concerning]
due to the possibility that they can be toxic, non-biodegradable, and have bioaccumulation properties.
Conventional treatments such as adsorption, incineration, and biological treatment seem to have]
difficulties treating these dilute but toxic components in an economical and environmentally friendly;
manner. Regulations on wastewater management has also been stricter around the globe. Therefore,
there is a need on a new water treatment method to treat the diluted organics in a large volume of
wastewater.
Membrane technology has been of interest in the water treatment technologies’ industrial and|
research scenes. It offers simpler configuration and maintenance. However, the application is limited
by the reduction of performance over time due to fouling phenomena. This study researched on|
photocatalytic removal of diluted organic in water and potential of biofouling reduction by deposition|
of AgTiO: coating on membrane surface.

In Chapter 1: Introduction, the research background and purpose of this research were
discussed. At the end of this chapter, the thesis framework was shown.

In Chapter 2: Preparation and characterization of TiO> and AgTiO: coatings; the method to
prepare AgTiOz coatings on membrane support were explained. The prepared membranes were]
characterized with XPS, SEM, TEM, and ICP analysis to understand the prepared coatings. Results
shows that the concentration of silver deposited on the membrane can be control by the concentration|
of silver in the precursor (silver acetate solution) used during the photochemical deposition step. Viaj
IXPS, it was found that the state of silver prepared through this method is oxide state.

In Chapter 3: Removal of dissolved organic pollutants in water by photooxidation, the
photocatalytic performance of prepared membranes was studied. Decomposition of diluted formic
acid was performed under UV-light, and the concentration was evaluated using UV-
spectrophotometer. AgTiO> membranes show better photocatalytic activity then TiO, membrane. The
concentration of silver on the membrane was found to influence its photocatalytic performance. In|
relation to PW application which commonly contain high salts, influence of salt types; NaCl, MgSOs,
MgCl> and K>SO4 and concentration were studied. All salts were found to inhibit the membranes]
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photocatalytic performance.

In Chapter 4: Antibacterial activity of AgTiO> membranes, the antibacterial activity towards|
E. coli by prepared AgTiO> membranes were investigated. Silver dissolution from membrane was|
found to be significantly increased in the presence of NaCl as compared to only water. Comparing
membrane with lower Ag deposition, and around 20 times higher deposition, the silver dissolution|
from these membranes reached almost the same value after some time. However, as the amount of
silver deposited on the membrane was higher, the antibacterial performance show around four times
higher than the lower silver membrane. Based on other tests performed, it was concluded that there|
are potential of contribution from the silver oxide deposited on the membrane surface on the
antibacterial activity of the AgTiO, membranes

In Chapter 5: Antibacterial activity in filtration system, prepared AgTiO, membrane was|
used to filter E. coli suspension in water. E. coli growth was found to be inhibited by short contact
with silver on the coated membrane.

Finally, Chapter 6: Conclusion, the thesis was summarized, and future works were proposed.
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