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Silicon furnace - silicon ‘metal’



Fiskaa plant in Kristiansand, Norway ca. 1970



TEM-picture of microsilica



Particle size distribution of microsilica

Microsilica
Cement OPC



The problem:  How to get rid of the disposals?



The answer: a long journey of hard work

• It started with a screening of possible 
uses and small scale testing

• 300  applications were evaluated

• This was followed by comprehensive 
studies of physical and chemical 
properties

• Around 20- 25 larger ‘development 
projects’ were carried out

• 6 - 7 of these became commercial 
applications

• Elkem invested 300 mill NOK in 
development before we reached 
break-even

• Microsilica becomes an important 
additive for concrete, refractories, 
polymer, oil well cementing





Packing of microsilica and cement



Pozzolanic effect:  microsilica consumes calcium
hydroxide from hydration of cement, giving more C-S-H



Influence of microsilica on cured cement

Without MS With MS
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Summary on Microsilica function in concrete 

Fresh concrete: improve workability

MS on setting and hardening of concrete: 
1. form C-S-H, 
2. improve crushing strength, 
3. Reduced porosity and permeability

MS on durability of hardened concrete:
1. Reduced alkalinity
2. Improved sulfate resistance
3. Improved chloride resistance
4. Increased electrical resistance
5. Reduced alkali-silica reaction
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Issues to be considered

Ø Grades: related to SiO2 content and impurity level, C-content

Ø Morphology: spheres and sizes

Ø Delivery form: 
dry powder (densified, undensified, bulk density?)
water based slurry, 
Dispersion in concrete matrix

Ø Storage



Tsing Ma bridge - built to last !



Great Belt Link, Denmark

Low bridges
High bridge

Subsea tunnel



Solid Waste becomes to a resource

Sales ~300 000 ton/year
turnover 1.2 BNOK
Microsilica from 39 plants 
globally
87 market/countries
25~30 MNOK on R&D/year 

Thank for your attention!


