Plasma–Surface Interactions in KOH-Activated Carbon Foams for CO₂ Capture and Carbon-Mediated CO Formation: Supplementary Material
Net Discharge Power
The wattmeter connected to the power supply reads 18–19 W during plasma operation and 4–5 W at baseline (power supply on, no discharge). Net discharge power is therefore estimated as:
P = 18.5 W − 4.5 W ≈ 14 W
Specific Energy Input (SEI)
SEI is calculated as plasma power divided by total volumetric flow rate:
Total flow rate = 30 sccm = 0.030 L/min = 5.0 × 10⁻⁴ L/s
SEI (kJ/L) = 0.014 kW / 0.030 L/min = 0.467 kJ/L
Converting to eV/molecule using the standard conversion (SEI [eV/molecule] = SEI [kJ/L] × 6.24 × 10¹⁸ × 24.5 / 6.022 × 10²³):
SEI = ~10.8 eV/molecule
CO₂ Conversion and CO Selectivity
From experimental data for the best representative sample (4:1 KOH, 750°C):
· CO₂ conversion: 6.49%
· CO selectivity: 29.17%
· CO yield: 6.49% × 29.17% = ~1.89%
Energy Efficiency
Using the standard formula from the plasma CO₂ conversion literature (Snoeckx and Bogaerts 2017):
η (%) = (χ_CO₂ × ΔH) / SEI
Where:
· η = energy efficiency (%)
· χ_CO₂ = fractional CO₂ conversion (dimensionless; 0.0649 for CF-60-4-750)
· ΔH = standard reaction enthalpy for CO₂ → CO + ½O₂ = 2.93 eV/molecule
· SEI = specific energy input (eV/molecule) = energy deposited per CO₂ molecule flowing through the reactor
η = (0.0649 × 2.93) / 10.8 = ~1.76%


