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1. Supplementary Information pertaining to results in section 3.1 

Table S1. Estimation of ~average plasma gas temperature accounted for evaporation during treat-
ments in air GAP discharge. 
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2  2.7 400 76 2260 171760 232 168 220 1.005 ~250 
3 2.7 480 85 2260 192100 260 220 289 1.005 ~300 
4 2.7 518 94 2260 212440 287 231 303 1.005 ~350 

 

Table S2. Estimation of ~average plasma gas temperature accounted for evaporation during treat-
ments in nitrogen GAP discharge. 
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3 2.4 450 62 2260 140120 189 261 394 1.04 ~400 

 

   

   

Figure S1. Thermal images of reactor during operation in air GAP discharge when predicted ~aver-
age plasma gas temperature was: (A) ~200°C, (B)~250°C, (C)~300°C, (D)~350°C. 
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Figure S2. Fluorine mass balance of samples during treatments with GAP discharges in (a) air and 
(b) nitrogen at plasma gas temperatures. 

2. Supplementary information pertaining to results in section 3.2 

 

 
Figure S3. Schematic of reactor in multiple pass mode of operation. 
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Figure S4. Schematic of reactor during treatments where air heated to ~300°C was used as feed gas 
and without supplying any energy. 

 

 

Figure S5. Fluorine mass balance of samples during multiple pass treatments with (a) GAP dis-
charges in air and (b) heated air. 

3. Supplementary information pertaining to results in section 3.3 

Table S3. Estimation of ~average plasma gas temperature accounted for evaporation during treat-
ments in air and argon GAP discharges discussed in section 3.3 (details of the duplicate experi-
ments are provided). 

 
Colu
mn 

Identi
ficatio

n  

A B C D E F G H I J 

0%

20%

40%

60%

80%

100%

120%

Initial Pass 1 Pass 2 Pass 3 Pass 4

To
ta

l F
lo

ur
in

e

Passes through reactor 

Fluorine in
PFOS
Fluoride (F-)

(a)

0%

20%

40%

60%

80%

100%

120%

Initial Pass 1 Pass 2 Pass 3 Pass 4

%
 P

FO
S 

Re
m

ai
ni

ng

Number of Passes

Fluorine in PFOS

(b)



Atmosphere 2021, 12, x FOR PEER REVIEW 5 of 6 
 

 

Experi
ment  

Numb
er 

Feed 
gas 

Flow 
rate 
kg/h 
(SCF
H) 

Power 
Suppli

ed 
(W) 

Volume 
loss due 

to 
evapora
tion (g) 

Heat of 
vaporiz
ation for 

water 
(J/g) 

Energy 
lost due 

to 
Evapora

tion 
(J) 

 
𝐸𝐸
= 𝐶𝐶 × 𝐷𝐷 

Power 
spent 

for 
evapor
ation 
(W) 

𝐹𝐹

=
𝐸𝐸

12 ×
 

Power 
Supplie

d for 
ionizati

on, 
account
ed for 

evapora
tion 
(W) 

Enthalp
y of gas 
(kJ/kg) 

 
 

𝐻𝐻

=
𝐺𝐺 × 36

𝐴𝐴
 

Specific 
heat of 
(kJ/kg 
K) at 
room 

tempera
ture  

Temperat
ure of 

gas (°C) 
 

𝐽𝐽

= �
𝐻𝐻
𝐼𝐼

+ 300�
− 273 

Argon  
Experi
ment 

# 1 

2.3 
(50) 

75 15 2260 33900 47 28 43 0.52 ~110 

Argon 
- 

Experi
ment 

# 2 

2.3 
(50) 

60 14 2260 31640 43 17 27 0.52 ~80 

Air 
Experi
ment 

# 1 

1.7 
(50) 

130 26 2260 58760 82 48 102 1.005 ~125 

Air 
Experi
ment 

# 2 

1.7 
(50) 

130 36 2260 81360 113 17 36 1.005 ~63 

 

       

Figure S6. Thermal images of reactor during operation under (a) Argon discharge, (b) Air discharge 
with operation parameters as provided in Table 2. 
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Figure S7. Fluorine mass balance of samples during treatments with GAP discharges in (a) argon 
and (b) air. 

4. Calculation S1: Estimating mass of fluorine in PFOS 

Known,  
Concentration (𝐶𝐶𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃) and volume (𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃)  of PFOS being treated.  
Step 1: 
Mass of PFOS being treated, 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 =  𝐶𝐶𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 × 𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃   
Step 2: 

Moles of PFOS being treated: 𝑀𝑀𝑀𝑀𝑀𝑀𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (500.13 𝑔𝑔)

 

Step 3: 
Moles of 𝐹𝐹 being treated, 𝑀𝑀𝑀𝑀𝑀𝑀𝐹𝐹 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 × 17 (𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝐹𝐹 𝑖𝑖𝑖𝑖 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃)  
Step 4: 
Mass of of 𝐹𝐹 being treated, or Mass of fluorine in PFOS, 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐹𝐹  

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐹𝐹 =  𝑀𝑀𝑀𝑀𝑀𝑀𝐹𝐹 × 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑜𝑜𝑜𝑜𝐹𝐹 
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