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INTRODUCTION


Impurities in SF6 Caused 
by Handling and 

Application 

Gaseous Solid (Dust) Liquid 

N2, O2, CF4 

Moisture 

SO2, SO2F2, S2F10 

CuF2, WO3, WO2F2, 
WOF4 AlF3 

Carbon 
Metal dust / particles 

Oil 
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The SF6 ReUse Program


•	 Analytical services, packaging, transport and 
reclaiming of used SF6 

•	 Re-introduction into the SF6 production 
process. 
– separation of inert gases, but no purification!


•	 Output fulfills IEC 376 standard for virgin SF6
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Checking the state of the
gas
� Air, N2
� H2O
� Oil   
�SO2, HF /

decomposition products

Normal case

Exceptional case

Special case
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Purification 
in order to avoid 

incineration 

ReUse 
Specification 

New SF6 
according to 
IEC 376 

Electrical 
apparatus 
(GIS) 

good 

Manufacturer 
SOLVAY / SF6 
separation pl. 

Manufacturer 
SOLVAY 

Incineration 
plant 

DILO Servicing unit 

New SF6
according to
IEC 376

Checking the state of the 
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Average Impurities in Used SF6 from Test Fields in 2001


Impurity 
(content) IEC60480 Average 

value Maximum value 

(SF6) 96.99% 97.17% 99.99% 
Air (O2, N2) 3.0% 1.59% 59.74% 

CF4 1.15% 2.70% 
SO2 50ppm 300ppm 1.4% 

SO2F2 200ppm 1.5% 
S2F10 Not 

mentioned 
174ppm 1.55% 
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Threshold Limit Values for Possible 

SF6 Decomposition Products


Contaminant SF6 CF4 SO2F2 SO2 HF SOF2 SOF4 SF4 WF6 S2F10 

TLV 
(ppmv) 

1000 1000 5 2 2 1.6 0.5 0.1 0.1 0.025 

Note that S2F10 could dominate the toxicity profile

of any given sample
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Impurities in Used SF6, Behavior 

and Purification Processes


Impurity Behavior / 
property 

Purification 
process 

Air (O2, N2) Inert Membrane 
CF4 Inert Adsorber 

SO2 Hydrolysable Alkaline scrubber 

SO2F2 Hydrolysable Alkaline scrubber 

S2F10 
Stable / non 
hydrolysable 

Pyrolysis / 
photolysis 
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SF6 PURIFICATION PROCESSES – Membrane 
• separation of N2, O2 from gaseous SF6 
• application for GIL 

Nitrogen 

SF6/N2 SF6 

Hollow Fibre Membrane 

SF6/N2 SF6 enriched stream 

N2 
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SF6 PURIFICATION PROCESSES – Gas Scrubber

Solubility in g/kg H2O at 1.013bar 

SO2 

SO2F2 

SF6 
CF4 

N2 

O2 

0,01 

0,10 

1,00 

10,00 

100,00 

1000,00 

Gas scrubber with 
alkaline solutions 
common industry 
practice 

0  10 20 30 40  
Temperature in °C 

SF6 Conference, Arizona, December 1-3, 2004 



Solvay Fluorides LLC 
A subsidiary of Solvay Chemicals Inc. 

SF6 PURIFICATION PROCESSES– Pyrolysis


0 

200 

400 

600 

800 

1000 

1200 

250°C 

Destruction Temperature in °C 

SF6 CF4 SO2F2 S2F10 
Component 

Reaction chain at 250°C: S2F10 SF4 + SF6SF5 + SF5 

SF4 + H2O SOF2 + 2HF 
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SF6 PURIFICATION PROCESSES – Photolysis


O2 

/

147nm 

Destruction 

SO2 

CF4 

S2F10 

SF6 

190-250nm 

104.8-106.7nm 

60-90nm  104.8-160.7nm 

<175nm 

253.7nm 

50 100 150 200 250 300

Wavelength in nm


Decomposition Products at 253.7nm: SOF2 , SO2F2 , SO2 
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TEST FACILITY 
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Pyrolysis Results 
Deviation in % Related to Baseline 

0 

100 

200 

300 

400 

500 

600 
li

Destruction 

Test resu ts Basel ne = 100%

 LOD < 5ppm 
Decomposition product 

CF4 Air SF6 SO2F2 S2F10 SO2 
Content 

Conditions: capacity 750W, Temperature = 250°C, Pressure = 0.8bar 
Gas treatment time: 7.6s at a volume flow of 0.5l/min 
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Photolysis Results 
Deviation in % Related to Baseline 

0 

100 
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300 
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600 

Destruction 

CF4 Air SF6 SO2F2 S2F10 SO2 
Content 

Test results Baseline = 100%

 LOD < 5ppm 

Conditions: wavelength 253.7nm, capacity = 700W, Temperature = 90°C, 
Pressure = 0.8 bar 

Gas treatment time: 1.26 min at a volume flow of 0.5l/min 
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PILOT PLANT for the Pre-Treatment of Used SF6


Air (N2, O2) 

Pressure 

(0.8bar) 

with UV Lamp (253.7nm) 

Gas Scrubber 
(1bar) 

Membrane 
Separation (13bar) SF6 (>>CF4)used SF6 (21bar) 

Reducer 

Photolysis Reactor 

ReUse Cylinder with 
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gas

�Air, N2 
�H2O
�Oil                 
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Solvay Fluorides LLC 
A subsidiary of Solvay Chemicals Inc. 

New SF6 
according to 
IEC 376 

Electrical 
apparatus 
(GIS) 

good 

Manufacturer 
SOLVAY / SF6 
separation pl. 

DILO Servicing unit 

New SF6
according to 
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With purification capabilities, the closed loop handling concept is complete 
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CONCLUSION


•	 Photolysis is probably most appropriate for
destruction of S2F10, further tests 

•	 Pilot plant comprises of: 
photolysis reactor (S2F10) 
alkaline scrubber (SO2, SO2F2) and 
membrane units (O2, N2) 

•	 Completion of SF6 ReUse Concept
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