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METALLKRAFT SERVES THE WAFER MANUFACTURERS

Silicon 
metal

Poly-
silicon

Ingot Wafer Cell Module System

Solar  PV  Value  Chain

EUR 2/kg EUR 50-200/kg EUR 2.5-3.0/WEUR 2.5-3.0/piece

Pictures: Jiangsu Shunda Group
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Metallkraft in Brief

Patented process technology that fully recycles the spent 
slurry from silicon wafer slicing

Two current and fully financed plants 
Yangzhou, China – contract with solar wafer manufacturer 
Shunda
Kristiansand, Norway – contract with NorSun 

Contract with Renewable Energy Corporation (“REC”) for a 
new plant in Singapore confirms industrial capability

Financing in place, including for commitments in Singapore

Unprecedented potential from solar grade silicon recovery as 
this has not yet been achieved by the industry
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Uniquely Positioned to Grow with Customers

Efficient recycling process

High recovery rates, low energy 
consumption

Environmentally friendly, closed 
loop process

Competitive investment and 
operating costs

Adaptable to new slurry 
specifications (e.g. F800)

Slurry recycling process

Spent
Slurry

Efficient recovery of valuable
consumables

SiC: 80%
PEG: 85% 

Recovered 
Slurry

”SiSiCar”
• SiC fines
• Si dust (Si)
• Wire abrasion (Fe)

Virgin SIC 
and PEG 
for top-up

Abrasive slurry
Ingot

Contaminated, spent slurry1 ton silicon 
ingots

~0.5 ton wafer

7 ton slurry

http://images.google.no/imgres?imgurl=http://wfc3.gsfc.nasa.gov/MARCONI/images-basic/silicon2.gif&imgrefurl=http://wfc3.gsfc.nasa.gov/MARCONI/made-from.html&h=199&w=225&sz=29&hl=no&start=10&tbnid=b_SIyz5fX8aFpM:&tbnh=96&tbnw=108&prev=/images?q=silicon+ingot&gbv=2&svnum=10&hl=no
http://images.google.no/imgres?imgurl=http://www.amex.narod.ru/silicon-wafer1.gif&imgrefurl=http://www.amex.narod.ru/&h=152&w=216&sz=23&hl=no&start=3&um=1&tbnid=DLyKOoLxzsrJvM:&tbnh=75&tbnw=107&prev=/images?q=silicon+wafers&svnum=10&um=1&hl=no&sa=G


Environment

Solar energy is a renewable energy source
Solar energy has strong environmental credentials
But, there are raw material inefficiencies
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Silicon ingots
EUR 50-200,000 per 
ton

6-7 tons 
cutting slurry
= EUR 20,000

40%
Silicon

dust 

60 %
Silicon wafers

Wafer producers

Waste
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The Wafer Cutting Process

Abrasive slurry
Ingot

Contaminated, spent slurry

Abrasive slurry
Ingot

Contaminated, spent slurry

Human hair ≈ 45 µm

SiC F800 ≈ 6.5 µm ± 1 µm



Metallkraft  Expansion
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Main Market Drivers
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2007            2008        

World Class Production Costs

€ 4/W Hawaii € 3.90 

€ 5/W

California € 3 

Italy € 2.90

GRID PARITY

National Grid Parity Level depend on:
Insolation level
Energy costs

Is modified through:
Subsidies
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Recycling Valuable SiC and PEG to Reduce Solar Power Costs
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World Class 2005 REC 2010 Ambition
1 2

Recycling is key enabler in solar cost 
race

Industry aims to halve costs 2005 –
2010 

Slurry costs represent ~35% of total 
wafer cost

Source: REC CMD 2008 Source: Metallkraft

Industry cost cutting ambitions

Polysilicon

Wafer

Cell

Module

World Class 2010 Ambition



Metallkraft Cost Cutting Contribution
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Costs of 1 ton new
slurry

470 kg new SiC

530 kg new Glycol

Mixing

80 kg new Glycol
94 kg new SiC

Mixing

Recycled by 
Metallkraft:

450 kg Glycol
376 kg SiC

Costs of 1 ton 
recycled slurry

40-50% 
saving

+ 
no disposal 

costs

+ 
environmental 

benefits



Increased emphasis on renewable energy for 
environmental, diversification and security reasons

Turbulence in financial markets also affecting solar PV 

• EU strongly committed to generous feed-in tariffs
• Changed US administration results in massive emphasis on renewable energy
• Growing Chinese consumption 
• Future emphasis on carbon footprint in trade and tariffs 

Current Market Drivers

• Revaluation of companies
• Inventory clean-up started in 4Q2008
• Shake-out of financially weaker companies
• Increased professionalization of increasingly competitive industry

Rapidly growing market (30-40%)
Proper recycling operations demanded for environmental and financial reasons



Metallkraft Yangzhou
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Thank you!

Ronny Schumann
Commercial Director

ronny.schumann@metallkraft.no
+4790526378

www.metallkraft.no

mailto:gunnar.kulia@metallkraft.no
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