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Fig. S1 Example of fittings of the Ha line and for the calculation of FWHA with MATLAB GUI
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Fig. S2  Root mean square current and voltage values at different discharge powers used in the study. Experimental conditions: 5 LPM argon gas flowrate, 0.92 LPM liquid flowrate across the disc, and 1000 rpm disc rotational speed
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Fig. S3  Residence time as a function of discharge power. Experimental conditions: 5 LPM argon gas flowrate, 0.92 LPM liquid flowrate across the disc, and 1000 rpm disc rotational speed
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Fig. S4 Liquid residence time as a function of gas flowrate. Experimental conditions: 5 LPM argon gas flowrate, 1000 rpm rotational speed, and 5 W discharge power


Text S1  Liquid layer thickness and fluid velocity calculations 
Hydrodynamic analysis of fluid flow on a rotating disc carried out by Aoune and Ramshaw [1] was adopted here to calculate the fluid velocity (vr, Equation 1) and liquid layer thickness (Equation 2) at various rotational speeds and liquid flowrates (figure below). The derived equations were based on the Nusselt flow model with the following assumptions: (1) no shear stress exerted by the gas on the liquid; (2) Newtonian liquid; (3) vertical disc axis; (4) liquid introduction onto to the disc surface in an axisymmetric manner; (5) instantaneous liquid attainment of the local disc velocity; and (6) radial liquid movement over the disc surface i.e., the Coriolis acceleration is neglected.
[image: ]
Schematic diagram of fluid flow on the surface of the spinning disc.
Based on these assumptions, the following equations were derived for the fluid velocity across the disc
		(1)
At the gas-liquid interface (y = d) the fluid velocity is at its maximum, therefore
		(2)
While the average fluid velocity vr,avg is given by
		(3)
By substituting the liquid mass flow rate, into equation (3) we obtain an expression for the liquid layer thickness, d 
	
	
		(4)
Inserting equation (4) into equation (3) gives the average fluid velocity, vr,avg
					(5)
where vr,avg (m/s) is the average radial fluid velocity across the disc,  (m) is the thickness of the liquid layer on the disc, ω (s-1) is the angular velocity of the spinning disc, QL (m3/s) is the volumetric flowrate at which liquid is pumped to the surface of the disc, υ (m2/s) is the kinematic viscosity of the fluid and r (= 0.018 m) is the radius of the disc.
From equations (2) and (3), it can be observed that the maximum fluid velocity is 50% greater than the average fluid velocity, therefore vr, max is given by;
		(6)
For this study, where degradation primarily occurs at the plasma-liquid interface, the fluid velocity used was the maximum.
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