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Experiment
As shown in Fig.1, the key experiment evidences for O� and CO generation by 
CO� glow discharge were proved under simulated Martian conditions in a 
Mars chamber. The yield of O� and CO under various gas discharge work 
parameters (i.e., discharge power, frequency, voltage, the gap between 
discharge plane electrodes and gas pressure) were also investigated. 

Fig.1：The  experiment setup of O2 generation  by CO2 glow discharge

Fig.2：The concentration cure of  O2 and CO along with reaction time
Conclusion and discussion 
1) O� yield of CO2 glow discharge in our experiment is 1.35g/h at the plasma power of 

168W. This indicates it is much easy for us to reach even exceed the O2 yield of MOXIE by 
increasing the discharge area of plate electrode (16.3-fold increase in the discharge area) 
or adding more parallel glow discharge units (at least 17 units).

2) Our experiment gave the key experiment evidences for O� and CO generation by CO�

glow discharge under simulated Martian conditions.
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Fig.3：The yield of O2 and CO as a function of driving voltage, discharge 
frequency, discharge gap distance and gas pressure.

1) When the plasma generator was turned on, O2 and CO gas could be monitored 
successively at once. 

2) The O� always been firstly detected a few seconds earlier than CO, and their 
concentrations continuously increased before reach their maximums (i.e., 
saturation points in the sealed Mars chamber). 

3) These smooth curves indicate that CO2 glow discharge was much stable.
4) When turning off the power supply, the concentration of O� and CO slowly 

attenuated to zero. 
5) The saturation concentration of O2 (11000ppm) was much higher than CO 

(4800ppm). The yield mol ratio of O2 and CO is 2.29

1) In Fig.3a, both the yield of O�, CO and the power of plasma increased along with 
the driving voltage. However, the relation of plasma power and the driving 
voltage is more linear than the relation of the yield of O�, CO and driving voltage. 

2) In Fig.3b, both the yield of O2, CO and the power of plasma were negatively 
related to the discharge frequency in our test range. 

3) In Fig.3c, the maximal yield of O2 and CO was observed at 250Pa, but the plasma 
power showed a minimum value at 300Pa in the investigated gas pressure range 
from 200Pa to 350Pa.  

4) in Fig.3d, the yield of O2 and CO increased when gap distance increased from 2 
mm to 4 mm and then decreased with the increase of gap distance, and the 
change of plasma power was tiny and less than 5%.


