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Abstract
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Project Title : Organic-silica monolith for chromatography on a microfluidic chip for tetracycline
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In this research, a flow channel was fabricated in a microchip made of various types of materials,
such as polydimethylsiloxane (PDMS), polytetrafluoroethylene (PTFE), and borosilicate glass.
Fabrication techniques depended on a type of material, size of the channel, and erosion/corrosion
activity. PDMS microfluidic chip was made by casting a polymer liquid mixture on a master mold
patterned for a microflow channel. Because PTFE is a very strong solid, the channel must then be
created by bombarding the material through the mask pattern with high-energy ions. A channel on a
borosilicate glass chip was made by attaching a patterned mask on the glass sheet and then etching
it with corrosive chemicals. Synthesis in different containers gave different structures of silica and
organic silica monolithic material, it therefore needed to change the formulation and modify the
fabrication method to suit the containers, such as channel in a microchip, capillary tubing with a
similar flow channel as that of microchip, and a syringe. Several experiments were conducted, such
as synthesis of monolithic silica in a capillary, C8 silica monolith in a microchannel, optimization of
formulation of C18 organic silica monolith and polymer monolith. However, due to a rapid
solidification of formulation liquid for C18 monolith synthesis, the fabrication in either a capillary of
microchannel was not possible. C18 organic silica monolith was therefore synthesised in a small

syringe for tetracycline adsorption.

Some applications of our synthetic monolith were phthalate adsorption by using silica monolith in a
capillary, C18 organic silica monolith and polydivinylpyrrolidone polymer monolith for tetracycline
adsorption from waste water, C8 organic silica monolith in a microchannel for the separation of amine

compounds, chlorphenilamine and vitamin B2.
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