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Abstract: There are several methods to ionize gases into plasmas. As a result, the generated plasmas have difference
characteristics. The plasma produced by microwave excitation is usualy called Microwave Plasma. Because of high
frequency electromagnetic wave field of the microwave, gases are easily ionized under atmospheric pressure and minimal
energy is required if an energy transfer system is properly designed. Understanding microwave power control, property of
electromagnetic wave propagation, and dielectric property of gases are therefore very important to achieve a high efficient
performance and a safety in microwave energy transmission. In this research, we generated a plasma for ozonization under
atmospheric pressure using a modified microwave oven. The microwave power is adjustable and continuous. The
microwave energy transmitted from waveguide to a cavity with glass-tube array. In the glass tube, the feeding gas absorbed
microwave energy and converted into plasma. The draining plasma then generated some ozone. In our experiment, the
2.45GHz microwave transmitted to glass-tube array cavity successfully changed gas mixture of Oxygen and Helium into
plasma using only 200 watts power.

Experimental setup: The system for atmospheric glow microwave plasma for ozonization is shown in figurel. It consists of
single mode waveguide and plunger for power matching, The microwave power unit has magnetron, high voltage DC power
supply, control circuit and cooling fan. The dimensions of waveguide should support for 2.45GHz microwave. For the
microwave power unit, we have modified a microwave oven so that its magnetron can radiate microwave continuously, and
its output power can be adjusted from 0 — 700 watt. The microwave energy can radiate from magnetron through waveguide
to aglasstube array cavity fed by a gas mixture of Oxygen and Helium.

Results, Discussion and Conclusion: In the experiment performed 2.45 GHz the impedance of the system is dependent on
the power.The unmatch impedance causes energy losses, but it can be tuned for a maximum energy transfer. For the good
matching condition, the gas mixture absorbs a maximum power and converts into plasma with only 200 watts power drawn.
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figurel: The atmospheric microwave glow plasma setup

Keywords. glow discharge, microwave plasma, magnetron, waveguide, ozonization



