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The polyethylene powder is widely used as a precursor in various industrial

processes. It is popular due to its lightweight, good mechanical properties and

chemical resistance. However, its wettability is poor. This property is governed mainly

by surface energy of the powder. To increase the surface energy, presence of polar

functional groups on the surface is necessary. In this work, the air plasma treatment

was used to achieve such change. The plasma modification is usually single step

process and allows one to create wide range of chemistry on the surface of almost

any material. The fluidized bed reactor (FBR) was selected in case of this study as it

is capable of powder modification.

Although the industrial processes usually follow immediately one after another, the

stability of the modification is important in case of storage of the modified material. For

this reason the treated powder surface and its ageing in ambient (9 months) was

investigated by XPS. Electrokinetic analysis of the powder was also performed to

support the XPS measurements. The morphology was studied by SEM.

The treatment with RF power 20W ranging from 2s to 960s resulted in increasing

oxygen content with longer treatment which saturated at 20s. Longer treatment did

not increase the oxygen content further. The increased surface concentration of

oxygen containing groups (estimated by XPS) due to the modification was followed by

subsequent decrease during storage (hydrophobic recovery). The higher power (50

W) resulted in higher C=O bonds content that increased during ageing. The

morphology changes caused by the plasma treatment were studied by SEM. Partial

melting of the powder surface was observed by SEM in case of 50 W plasma

treatment.
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