


Clinker fluoride 
mineralisation 
Clinker mineralisation with natural 
fluorspar (or alternative sources of 
calcium fluoride) has been successfully 
implemented in the cement industry 
since the 1990s. In simple terms, fluoride 
improves clinker burnability. This effect 
can industrially be exploited in two ways: 
1. reduced specific thermal energy 
consumption of clinker manufacturing (up 
to 100MJ/t of clinker) 
2. burning clinker with higher lime 
saturation to achieve higher alite contents 
up to 80 per cent. This allows reduction 
of the cement clinker factor in blended 
cements of up to 10 per cent, providing 
savings in energy, C02 emissions and cost 
per tonne of cement. 

Table 1 shows the typical composition 
of a refined byproduct from the 
aluminium industry. Due to its stable 
chemical composition and despite its 
lower fluoride content compared to 
fluorspar, this material is a suitable 

or partially-treated SPL can result in 
value destruction in the cement plant. 
Such value destruction could be process 
upsets due to variable SPL composition 
fed to the kiln system and/or reduction 
of late cement strength development 
by higher soluble alkali levels. Disposal 
fees can compensate for these problems. 
Ultimately, the global perspective is one 
of opportunity cost. The 'waste' is in fact 
caused by not exploiting the value of SPL. 

The result can be a closed 
'industrial ecosystem' where the 

toxic and heterogeneous waste of 
one industry (aluminium industry) 

becomes a specified, quality- 
controlled and safe byproduct, 

which is used as a valuable raw 
material for another industry 

(cement industry). 

Figure 1 molar alkali-sulphur balance in Portland cement clinker 
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To reduce natural raw material use, the cement industry is increasingly 
considering byproducts from other industrial processes such as spent pot 
liners supplied by the aluminium industry. However, these often need to 
be refined to adapt them to the demands of the end-product. 
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From waste to byprodud 
The result can be a closed 'industrial 
ecosystem' where the toxic and 
heterogeneous waste of one industry 
(aluminium industry) becomes a specified, 
quality-controlled and safe byproduct, 
which is used as a valuable raw material 
for another industry (cement industry). 
The SPL generation per tonne of primary 
aluminium is about equal to the potential 
consumption of refined byproducts per 
tonne of Portland cement clinker (around 
20kg each). But as worldwide clinker 
production (4bnt in 2013) is around 100 
times greater than worldwide primary 
aluminium production (47Mt in 2013) 
then statistically, only one in a hundred 
cement plants is required to participate in 
this industrial ecosystem. 

This global approach, based on the 
utilisation of refined byproducts at the 
optimum location is very different from 
local waste management solutions, where 
the use of heterogeneous, untreated 

Refined byproducts derived from 
the primary aluminium industry's 
spent pot lining (SPL) waste can 

become a valuable source of fluoride, 
alkali, alumina and carbon for clinker 
manufacturing. As a result, significant 
savings in terms of energy, C02 emissions, 
natural raw material consumption 
and ultimately production costs can 
be achieved. 

For the cement industry to capture the 
full value of SPL materials, three main 
aspects have to be addressed: 
1. The SPL refinement process should 
result in a material that is safe 
and easy to handle with a stable 
chemical composition. 
2. The most suitable clinker 
manufacturing processes where 
value generation is possible should 
be identified. 
3. Efficient logistics should be established 
to deliver the refined byproducts. 

by Dr Yves C Zimmermann, 
Regain Services Pty Ltd, 
Australia 

Out of aluminium waste 
LOW-CLINKER CEMENTS 
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