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Plastics surface modifications have attracted much attention due to the hydrophobicity and poor adhesion
property. In this thesis, modification method via oxidation using the light-activated Cl10, was developed for
the surface modification of plastics

In chapter 1, the surface modification of PP via oxidation using the light-activated C10, was achieved.
The oxygen and oxygen—containing groups such as the hydroxyl and carbonyl groups were introduced onto film
surface after surface oxidation. The improvement of surface hydrophilicity was also observed. The adhesion
enhancement of PP film with Al plate after oxidation without any adhesives was also demonstrated. Although
the amount of functional groups introduced to the outermost surface did not depend on the reaction temperature,
a positive correlation between the oxidation depth of PP and the adhesive strength was exhibited. The
electroless metal plating on PP was achieved as well. Furthermore, the UV irradiation was required only for
the activation of Cl0, gas but not for surface modification process, which resulted in the well metal plating
on the PP mesh film. This oxidation was confirmed to be an effective approach for the PP surface modification.

In chapter 2, oxidation via light-activated Cl0, was conducted on the ABS resin plate surface and
demonstrated to be useful for its surface modification. An increase in the amount of surface polar functional
groups resulting from the incorporation of oxygen—containing groups into ABS resin surface was confirmed.
Improvement in the surface hydrophilicity of ABS resin was also observed after oxidation. The oxidation
appearing in the C=C of butadiene in the ABS resin was confirmed by 'H NMR spectroscopy. The effect of oxidation
conditions was studied to determine that the optimal oxidation time and temperature was 10 min and 25 °C,
respectively. Besides, after surface oxidation, the ABS resin plate exhibited good adhesion to the metal layer
after electroless metal plating. Basing on the achievement of surface oxidation via light-activated Cl10,
without UV irradiation on the ABS resin surface, ABS resins with complex shape were also successfully
electroless plated. This method could be applied as an effective alternative pretreatment for the electroless
plating of ABS resin instead of the traditional methods.

In chapter 3, light—activated Cl0, was used as an oxidizing agent for PC oxidation by light irradiation
under mild conditions. Polar groups like carboxyl, aldehyde, and hydroxyl were added to the surface of the
PC films without causing surface damage. The PC film surface hydrophilicity and adhesion with metal layer
obtained from electroless plating were improved after surface oxidation, and the transmittance of the PC films
did not decrease. Moreover, the investigation of oxidation conditions indicated that the surface chemical
compositions did not change with the increase in oxidation time, while the high temperature caused the surface
damage. So, the oxidation under a mild ambient condition was effective for PC films modification

In conclusion, the three types of plastics were successfully modified by the oxidation and exhibited
good adhesion properties with metal materials. This oxidation was conducted in the atmospheric environment
without high cost, high energy and surface damage. Also, the oxygen groups on the surface were stable in long
time. The Cl0," gas used in this oxidation was flowable without wet environment, which is beneficial to metal
plating on the polymers with the complex shape. This study provided a new strategy for the surface modification

of plastics using the clean and energy-saving light-activated Cl0; oxidation method
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