Technical Leaflet No. 2

Granulated Blastfurnace Slag
Ground Granulated Blastfurnace Slag and the new
European Chromium (VI) Directive for cement and
cement-containing preparations
chromium (VI) in all bulk and bagged
cements by the addition, where
necessary, of small amounts of a
reducing agent (such as ferrous sulfate).

Chromium in ground granulated
blastfurnace slag (GGBS)
European Union Directive on
chromium in cement
The Chromium (VI) Directive [1] was
issued by the European Commission,
with the aim of minimising the
occurrence of chromate-related allergic
dermatitis arising from the use of
cement. It requires that:
"Cement
and
cement-containing
preparations may not be used or placed
on the market, if they contain, when
hydrated, more than 0,0002 % (2 ppm)
soluble chromium VI of the total dry
weight of the cement."
This Directive came into force on 17th
January 2005 Europe-wide. Infringements against it will induce penal
consequences. To meet its requirements, Cement Manufacturers will have
to control the amount of soluble

Iron blastfurnaces operate with a
'reducing atmosphere' which is essential
to reduce the iron-ore to iron. As a result
of this reducing atmosphere, any
chromium present in blastfurnace slag is
in the insoluble trivalent oxidation state
and not present as chromium (VI).

Granulated Blastfurnace Slag
(GBS) is manufactured from
molten blastfurnace slag, a coproduct produced simultaneously with iron. Rapid chilling
with water or air forms a glassy
granular material with latenthydraulic properties. It
is used for cement,
concrete, mortar, grout
and aggregates.
For more informations on
GBS see EUROSLAG
leaflet No. 1

Granulated Blastfurnace Slag

Measurements on GGBS detect a very low (about a tenth of the
limit in the Directive) or zero level of chromium (VI) [2]. This is
acknowledged by the EC’s Scientific Committee on Toxicity
Ecotoxicity and the Environment, who concluded [3] that the use
of GGBS to replace conventional cement, results in lower
chromium (VI) contents, with evidence of resultant decreases in
allergic contact dermatitis.
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Implications of the Directive for ground granulated
blastfurnace slag
Although GGBS is generally classified as a 'Type II addition' [4]
rather than a 'cement', it normally counts as part of the 'cement
content'.
With the Directive not defining what is meant by 'cement', there is
some ambiguity in interpreting how its requirements apply to
GGBS.
However because of the very low level of chromium (VI) in GGBS,
incorporating GGBS in 'cement-containing preparations', as part of
the cement content, will assist in meeting the Directive limit of
"0.0002 % (2 ppm) soluble chromium (VI) of the total dry weight of
the cement."
The efficiency of the chromium (VI) decrease depends on as well
the chromium (VI) content of the cement (Portland cement clinker,
sulfates and minor components) and concrete additions as the
amount of GGBS used in cement or concrete. It might be possible
that in some cases an addition of chromium reducing agents can
be omitted.

Effect of the addition of ferrous sulfate to cement on
properties of cement/GGBS combinations
Only a very small quantity of reducing agent is added to cement
and no great changes in the performance of the cement with ggbs
are expected. The only change that has been postulated [5] is an
increase in setting time in combination with some additions.
Cement manufacturers should be able to provide further advice on
the likelihood of this, related to their specific sources of Portland
cement.
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Exposure controls/personal protection, when using
GGBS
The precautions for the use of GGBS, which are set out in the
Manufacturer's Product Health and Safety Information (Material
Safety Data Sheet, MSDS), should always be followed. Europewide MSDS No. 401 (unground GBS) and No. 402 (GGBS) were
developed.
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About EUROSLAG:
In 2000 slag producers and processors in Europe have come together to form
EUROSLAG, the association of organisations and companies concerned with all aspects
of the manufacture and utilisation of slag products. It seeks
- to promote and develop the utilisation of slag in all appropriate situations
- to ensure slag products are made by the best possible processes
- to provide and encourage communication between slag producers and processors
- to co-ordinate technical working parties and research and development
- to bring together people from both the supply and utilisation side of the industry
- to provide a co-ordinated approach to European Standardisation.
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Health & Safety Information:

CAS 65996-69-2, EINECS 266-002-0, EU safety data sheets 401/402

