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ASCEM® CEMENT

ASCEM, a new development in the cement industry,
based on proven technologies

- coal fly ash utilization version -
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Introducing
ASCEM®CEMENT

The vast majority of the present world
cement production is based on Portland
clinker, while among the alternative
binders, the alkali activated slag
cements (ASC) are specialities. ASCEM
1s a modern development in alkali-
activation, which shows interesting
technical and economical achievements.

ALKALI ACTIVATED SLAG CEMENTS

During the first half of the 20th century it was
established that certain blast furnace slags
could be activated if they consisted of the right
chemical composition and glass content. The
slag would then acquire potential hydraulic
properties: it could react in water with Portland
-cement, acting as Portland-blast-furnace slag
cement.

Another feature of the blast furnace slag was
its reaction with alkali salts. In this case the
slag was activated so it would react in a special
way.

Attempts have been made to produce and use
these activated slag cements for about 80
years. The necessary conditions were always:
milling the suitable slag to a very fine powder
and adding an alkaline substance.

Since these early developments, the Purdon
cement (wet milling of slags and alkali’s), the
Trief process, and the realisation on an indus-
trial scale in Poland, Ukraine and Scandinavia

have become well known. The latter were
mostly coupled with the production of concrete
blocks, using elevated temperatures during
curing.

In the vast majority of cases, the main compo-
nent was a blast furnace slag and activation
was provided by selected alkali components.
Industrial realised productions have since
proven to give sustainable concrete for dec-
ades.

At the end of the 20" century, interesting re-
search and development has been carried out
e.g. by Malolepszy (Poland), Gluhkovsky
(Ukraine), Talling (Finland), the Nanjing Insti-
tute of Chemical Technology (China) and Uni-
versities of Melbourne and Perth (Australia).



The Newcomer: ASCEM®

ASCEM, an alkali activated
cement, can be applied in the
same way as traditional
cements. The workability and
hardening are the same as for
conventional cement mortars.
The ASCEM mortar and con-
crete shows good durability in
aggressive media such as sea-
water and also has a low heat
of hydration.

It is made from a specially
manufactured slag; milled and
mixed together with an equal
part of coal fly ash and several
percent of an alkali activator.
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The production process  con-
sists mainly of melting raw
materials that produce an
appropriate chemical composi-
tion in the glass phase.

Both the principles of optimal
elementary composition and
perfect cooling, provide a slag
of very high potential reactivity

The production process is
based on proven production
technologies and scores highly
on environmental factors such
as: abating dust nuisance,
acceptable gas composition,
relatively low CO, emission
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and the possibility of using up
to 70% of secondary raw
materials, such as coal fly
ashes.

It is interesting to note that
cement production units of
about 200.000 t/a are feasible.
The production cost of

ASCEM depends on the well-
known economic conditions
but will be comparable with
those of making the traditional
standard Portland cement qual-

1ty.
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ASCEM may be used in traditional mor-
tar and concrete mixes. A good work up
mortar, once water is added, will change
consistency in the first hours after mix-
ing. The hardening process then begins.
This process may be controlled at fixed
time intervals according to the interna-
tional adapted standard tests for mortars.

Based on our own research we present
the strength development of standard
mortar specimens and in concrete cubes
using a mild activated standard ASCEM
cement. The results bear comparison
with those of a common traditional ce-
ment quality.

Both a standard cement quality and a
high strength modification have been
developed. Using a well-fabricated slag,
there are many possibilities in realising
predicted workability and strength devel-
opment.
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Performance compare to normal with Portland cement 42.5N

A good workability, time developed compressive and bending strength, and good strength levels are
certainly provided by ASCEM. There are also other attractive properties:

® Tests show that ASCEM produces a very low heat of hydration in concrete. This feature makes
ASCEM potentially a preferred choice for use in mass concrete

e  Another proven property of ASCEM concrete is its soundness against aggressive water such as
seawater or wastewater

e  The huge improvement in mortar strength after curing at elevated temperatures is also remarkable

More information about the typical profile of properties of ASCEM by comparison with traditional Port-
land cement are given in the table below.

Comparison of ASCEM cement with Portland cement

CEMENT / MORTAR PROPERTY ASCEM I ASCEM 11
Workability 0 ++
Heat of Hydration ++ +
Compression Strength

1 day ++ +
28 days 0 ++
Resistants to Water Penetration 0 +
Resistance to CO, attack 0 +
Corrosion Resistance of Metal Bars 0 0
Sulphate Resistance ++ +++
Resistance against Sulphuric Acid + ++
Resistance against Chlorine Penetration + +
Influence of Elevated Curing Temperatures ++ +
Signification of Symbols
0 Equal ++ Better
+  Slightly better +++ Much better



THE ASCEM PRODUCTION PROCESS

If we consider the whole ASCEM production process, we can distinguish three (typical) steps, two of them
are different from the normal Portland cement process. These production steps are: melting, quenching of

the melt and cement milling.

Melting

The base of the ASCEM cement
is a special hydraulic slag. To
obtain this hydraulic slag,
several raw materials are melted
in a melting furnace. The mate-
rial base is fly ash, limestone
and some additives. Before this
mix of raw materials is intro-
duced to the melting furnace,
the products are heated up in an
adapted pre-heater. This pre-
heater uses the waste heat from
the furnace. The furnace resem-
bles a glass type melter but in
our case it can be heated with
coal, pulverised fuels, conven-
tional fuels or gas. The melting
temperature is about 1450°C.

As raw materials for the special
slag, we can make a choice be-
tween primary and secondary
materials like:

1 Coal fly ashes, lignite fly ash,
volcanic ash or pozzolana

i Limestone, marl, chalk or
dolomite limestone

i Sand, clay containing sand or
lime containing sand

9 Blast furnace slags

9 Mineral waste containing
calcium, alumina and silica
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Quench of the slag

At the furnace outlet, the glass
has to be quenched and granu-
lated to guarantee its high reac-
tivity. The granulating quench-
ing device is a watergranulating
system such as those presently
used for modern granulation of
blast furnace slag.

A calculated water quantity is
used under high pressure to
ensure the quench of the liquid
glass and to assure a very high
glass-content in the slag. The
slags are still warm and almost
dry when they leave the
quencher and are ready for use.



Cement Preparation

To obtain a ready for use cement, three components are mixed together.
These components are:

I The dried and fine-grounded slag
1 The pulverised filler material; such as fly ash
1 A small quantity of activator

The components are dosed and mixed in several well-known proportions to produce the ASCEM cement of
the desired quality.

The raw materials, which can be used for the additional filler material, are for instance:

9 Coal fly ash, lignite fly ash, volcanic ash or pozzolana
11 Sand, clay containing sand or lime containing sand
9 Blast furnace slags

Activator

The activator is added in small quantities (2 to 5%). The amount and the type of activator depend on the
grade of cement you want to make. The mixing, dosing and the choice of components make it possible to
produce a large number of different cement qualities, using the same basic materials.

Above we gave the characteristic steps of the ASCEM cement production process; the other steps are very
similar to the well-known production sequences of making Portland cement:

1 The raw material preparation with the quarry exploitation, the crushing, the milling and the storage of
the different components before preheating and melting

9 The mixing of the different components before preheating and melting

1 The cement bagging and the bulk storing after the mixing of the slags, the filler and the activator



HISTORY ASCEM"®

The first steps in the development of this special
cement have been set up in the Belgium Euro-
fours SA, later named Techologie des Produits
Residuaires (TPR). Mr. J. Cransveld was then
the responsible engineer. In the Netherlands, the
Project Bureau for Industrial Waste (PBI B.V.)
was the leading developer.

The R&D at the end of nineteen eighty was sup-
ported by the Belgium Walloon government and
in the beginning of nineteen ninety by the Dutch
Government Department of Economic Affairs
and NOVEM.

Prof. Dr. Ir. E. Niél, the former director of APM

Consultants BV, contribute also in financing these
developments. Several patents were granted pro-
viding further confirmation of the original value
of these new developments. Both Mr. Cransveld
and Prof. Niél are still supportably active in AS-
CEM B.V.

Since 2007, ASCEM B.V. is a member of the
BTE B.V. Group. Responsible for R&D in AS-
CEM is Dr.-Ing. Anja Buchwald for the cement
and concrete and Dr.-Ing. Jorg Krzoska for high
temperature processes.

You will find ASCEM B.V. on the website or at the following postal address:

ASCEM B.V.
Holleweg 19,
6191 RA, Beek
The Netherlands

Telephone : + 31- 046-437 41 92

Fax 1+ 31-046-437 76 20
E-mail : info@ascem.nl
Website : www.ascem.nl

ASCEM

SPECIAL TECENOLOCKS

6/2009



