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ABSTRACT

Rubber latex is widely used in many applications. One method used to
improve new properties of rubber latex is an introduction of some special functional
groups into the molecular mainchain. Progresses in this field have been rapidly
enhanced by the possibility of creating systems that combine the unique properties of]
specific active functional groups and those of high molecular weight polymers. In this
work, chemical modification was employed to prepare functionalized rubber latex via
photocatalytic reaction using TiO, film as a catalyst. Styrene butadiene rubber (SBR)
and natural skim rubber (skim) latex were starting materials in this study.

An appropriate TiO; film was prepared by spin-coating method and calcined
at 550°C, twice. Crystalline form of TiO, film analyzed by XRD was anatase only.
Photodecomposition of methylene blue (MB) in the presence of TiO, film was faster
than that of MB in the absence of one, indicating the photocatalytic activity of TiO;
film. Photocatalytic activity of TiO, film decreased with increase in the time used due
to an impurity adsorbed on the TiO, film surface, but the initial value could be
recovered by a long period of UV-cleaning. Subsequently, the functionalization of]
rubber latex was investigated under UV irradiation in the presence of TiO, film. The
chemical structures of rubber samples were characterized by FTIR, ATR, 'H-NMR
spectroscopies. In the case of SBR latex, the hydroxyl functional group was observed
after 3 h of irradiation, using 20% H»O, and UV 80W, paralleling the crosslinking
side reactions. The enormous gel formation of SBR samples, therefore, obstructed the
further characterization of microstructures and limited an application in both latex and
solid forms. In the case of skim latex, the appropriated condition providing a hydroxyl
group and lower side reactions was 1 h of irradiation time using 5-10% (w/w) of H,0,
and low UV power. The weight average molecular weight of skim rubber products
slightly decreased from 2x10° to 1x10° g/mol. Functionalization of skim latex via
photocatalytic reaction using TiO, was energy-saving and environmental-friendly
reaction because of its short reaction time, low consumption of UV power, small
amount of H,O; and reusability of TiO, film.

KEY WORDS: FUNCTIONALIZED POLYMERS / PHOTOCATALYTIC
REACTION / TiO,

125 P. ISBN 974-04-7868-9






