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Recycling of silicon kerf from PV - Outline  

• Cabriss project  
 Participants and scope 

 

• Resitec as a recycler of silicon kerf from PV 
 Capacity and experience 

 

• Silicon products recycled from kerf 
 Physical and chemical properties 

 

• Safety issues related to large scale recycling of silicon kerf 
 Challenges and possibilities 
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Cabriss – Objectives 
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Cabriss – Objectives 

• Partners in WP 2 are CEA, FerroAtlantica, Sintef,  
Fraunhofer THM, ECM Greentech and Resitec. 

• This presentation will focus on Resitec results and capabilities 

• Duration of the project: June-15 to June 18. 
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RESITEC – Recycler of silicon kerf from PV 

 Resitec is a technology company specializing in recycling of silicon 
and powder technology in general. 

 Process Development for recycling silicon kerf from  
PV was started in 2011.  

 Resitec has recycled silicon kerf in industrial scale  
since 2014. Capacity was doubled in 2016. 
 
 

 Resitec is participating in the Cabriss project to further develop 
the process and adapt the recycled kerf for use in PV applications. 
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RESITEC – Recycling of silicon kerf from PV 

 Recycling of silicon kerf: 
• From cutting of silicon ingots, silicon blocks and silicon wafers. 

• Focus on water based systems with diamond wire cutting/ diamond wire 
wafering 

• Cabriss has not focussed on traditional cutting method with glycol and 
silicon carbide 

 

 

 

App. 40% kerf loss from wafering App. 4% kerf loss from block cutting 
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RESITEC – Recycling of silicon kerf from PV 

 Challenges with a recycling process: 
• Hydrogen formation – explosion hazards 

• Dust explosion hazards during handling and drying 

• Dust exposure to personnel  

 

• Oxidation of fine silicon particles 

• Processing fine silicon powder from a diluted slurry 

• Additives to cutting fluid 

 

• Reduced PV silicon prices requires a cost efficient process 

• Targeting existing or new markets with a new product 

• Limited market for recycled silicon kerf (due to finness) 

• Low volumes – high logistics cost  
Requires tailor made process solutions 

 

 

Si + 2H2O -> SiO2 + 2H2 

Traditional kerf has O level of >10% 
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RESITEC – Recycling of silicon kerf from PV 

 Resitec samples used in the Cabriss project: 

 

 

 

 

 

 

 

 

 Kerf from Fraunhofer THM and external sources outside Cabriss.  

 Samples of <1kg up to > 1 tonn 
 

Resitec  
Recycled  

kerf 

Melting 
Hot pressing 
Plasma spray 
Further purification 
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RESITEC – Recycling of silicon kerf from PV 

 Resitec recycling process: 
• Resitec develops and adapt equipment and process for collection of kerf to 

fit each wafer producer. Purification and recycling is done at Resitec site. 

 

• Chemical and mechanical purification of silicon kerf to produce a silicon 
feedstock or silicon powder of 2-4N purity. 

• Further refining should be done by other purification steps. 

• Recycled kerf from Resitec appears as: 
 Silicon powder with 2-4N 

 Particle size distribution depends on feed with a D50 of typically 1-5µm.  

 Low B and P  

 Traces of Fe, Ni, Ca and others 

 1-4% Oxygen depending on the product 
 

• Jet milling in inert atmosphere is used for size reduction and classification of 
silicon powder. 
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RESITEC – Recycling of silicon kerf from PV 

 Particle sizes depends on cutting technology, wire type, thickness 
etc: 
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RESITEC – Recycling of silicon kerf from PV 

 Silicon kerf can be recycled into fine powders or agglomerated to 
reduce dusting and dust explosion hazards 
• Agglomerated material can be suitable for introduction to furnaces for 

melting 
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Resitec activities – kerf recycling 

 Results from pilot test in Cabriss 

 Recycled kerf from diamond wire  
wafering with water based  
cutting fluid 

 

 

 

 

 

 

 
 Analysis done by GDMS an d IGA at EAG Laboratories, France 
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RESITEC – Safety issues 

 Dust explosion issues 
• Measured P_max and minimum ignition energy was measured by Gexcon 

• Results are comparable with regular silicon powder 
 

 Exposure to personnel 
• Fine dust down to < 1µm requires good process solutions to avoid exposure 

to personnel.  

• PPE is required  
 

 Additives to cutting fluid (water based) 
• High TOC values in liquid as well as residues in the silicon kerf 

• Fumes and smell from additives to cutting fluid causes a challenge during 
drying of recycled kerf.  
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RESITEC – Safety issues 

 Hydrogen formation/ oxidation of silicon powder 
• The oxidation of fine silicon kerf in water slurry is exothermic and forms 

hydrogen gas. 

• If cutting fluid is concentrated to high solid loads, there will be a 
temperature increase and high oxidation rates unless the silicon powder is 
properly passivated. 
 

 Drying of fine silicon powder 
• The traditional method to produce dry silicon powder is by drying coarse 

material and dry milling into fine particle sizes 

• Challenge with drying fine powders are both dust explosion hazards and a  
continuous formation of hydrogen 

• Drying is either done in inert atmosphere or under continuous hydrogen 
monitoring 
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Conclusions 

 Cabriss has made good progress towards use of wastes from PV 
industry in existing or new solar cell systems. 

 Resitec has developed a cost efficient method for recycling of 
silicon kerf from diamond wire cutting processes. 
• The recycled material is 2-4 N in purity 

• The recycled material is a powder, 1-5µm as D-50 

• Oxidation levels are acceptably low, 1-4% 
 

 There are a number of safety issues related to silicon kerf recycling 
that has to be addressed: 
• Hydrogen formation 

• Dust explosion issues 

• Dust exposure to personnel and environment 

• Drying of fine silicon powders 

• Additives behavior 
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Thank you for 
your attention. 

 
Any questions? 

 


