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Frank Grootnibbelink
Global Business Director
Building & Construction

Dear Customers, 

Continuous innovation and product 
optimization are our daily drive. The 
sustainable aspect is included in all 
our product developments. In this 
edition you will find our latest product 
launch ELOTEX®ST2401 – a formal-
dehyde free, medium thixotropic 
redispersible polymer powder with 
extremely low VOC emissions. 

The goal of our scientific informa-
tion «Basic facts about ettringite» is 
to provide a simple overview of the      
relevant aspects of ettringite, and 
why it is important in cement based 
mortars. 

In September 2014, our Human 
Cities Initiative was officially launched 
in China. Since then AkzoNobel sup-
ported constantly together with local 
authorities projects such as building a 
charity school in Sichuan, refreshing 
accommodations for elderly and sup-
porting education and Youth Employ-
ment Solutions; just to name a few.

Please read more about our latest 
partnership project in Shanghai, 
launched in August this year, which 
will help to regenerate historic com-
munities and expand access to sports 
and culture for local residents.

We hope this is again a varied and 
interesting reading for you! 
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Product focus –
ELOTEX® ST2401

ELOTEX®ST2401 – New formal-
dehyde free, medium thixotropic 
redispersible powder
Our new ELOTEX®ST2401 is a medium thixotropic redis-
persible polymer powder based on a copolymer of vinyl 
acetate and ethylene. It has been specifically developed for 
cement- and gypsum-based applications where thixotropy 
is required. ELOTEX®ST2401 is highly recommended for 
use in dry mix mortars for indoor applications where a very 
low VOC level is required. The use of our new redispersible 
polymer powder allows formulating to EMICODE EC1PLUS 
requirements with ease.

Typical applications for ELOTEX®ST2401 
include
- Cement and gypsum based jointing, smoothing and   
 leveling compounds
- General purpose (non-structural) repair mortars
- Thixotropic cement based tile adhesives 

Advantages of using ELOTEX®ST2401
- Good rheology and workability
- Adjustable mortar thixotropy
- Extended open time
- Improved water retention capability

Performance com-
parison in cement 
based formulation

(according to EN196-1). 
Redispersible polymer              

powder dosage 3%.
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Basic facts about 
ettringite
Ettringite here, ettringite there, ettringite 
everywhere! The concept of ettringite can be 
very confusing, and the goal of this article is 
to provide a simple overview of the relevant 
aspects of ettringite, and why it is important 
in cement based mortars. For more in depth 
reading please consult text books or internet.

What is ettringite?
Ettringite is a mineral, first found in volcanic rocks in Ettrin-
gen, a town in Germany. Whether in nature or mortars,       
it forms as a precipitate out of an aqueous solution, which 
contains the right mixture of calcium, aluminate and sul-
fate (Fig. 1). 

When Portland cement is mixed with 
water, the cement is hydrated (hydra-
tion is a chemical reaction between 
Portland cement and water) and forms 
a number of different hydrate minerals, 
such as ettringite, calcium hydroxide 
(called Portlandite), calcium-silicate-
hydrate (called C-S-H), etc. The inter-
growth of these hydrate minerals cau-
ses the formation of a cohesive matrix, 
which is commonly referred to as the 
«hardening of cement». Portland ce-
ment based mortars mainly form Port-
landite and C-S-H and only a minor 
amount of ettringite. However, if we add 
additional aluminium (e.g., by adding 
CAC, Calcium Aluminate Cement) and 
sulfate (e.g., by adding calcium sulfate 
α-hemihydrate) we obtain an ettringite 
system (Fig. 2) forming ettringite as the 
main hydrate mineral.

Fig. 1: 
Ettringite precipitates 

out of an aqueous 
solution which was 
mounted between 

two glass slides and 
observed in real time 

under a polarized light 
microscope (width of 

field: 0.1 mm). 

Fig. 2: 
Ettringite systems are mineral binders or mixtures 
thereof (binary or ternary), which dissolve the right 
proportions of calcium, aluminate and sulfate ions 
(within the red compositional field) to allow for a 
massive formation of ettringite (diagram is not to 
scale).

What is an ettringite system?

Scientific information
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Ettringite consists of 46 % (by weight) of crystalline 
water and its formation occurs quickly and causes 
expansion. Therefore, ettringite systems (i) can bind 
a high proportion of mixing water [Ò fast drying],  
(ii) produce rapid hardening [Ò fast setting] and (iii) 
cause expansion [Ò shrinkage compensation]. These 
three ettringite properties cause its technological 
relevancy with regards to the following eight aspects.
 

1 
Ettringite forms in Portland cement
First step in Portland cement manufacturing is the produc-
tion of the Portland clinker by a rotary kiln. Portland clinker 
contains 3-10 % (by weight) of C3A (tri-calcium-aluminate). 
C3A would cause flash set if mixed with water due to the 
immediate formation of large crystals of calcium-aluminate-
hydrate. In order to prevent this, calcium sulfate (gypsum 
or anhydrite) is added to the Portland clinker prior to mil-
ling (the second manufacturing step). The milled product is 
Portland cement (Portland clinker + calcium sulfate). When 
mixed with water, the C3A of the Portland cement reacts 
in the presence of calcium sulfate and quickly forms a skin 
of ettringite at its surface. Due to this ettringite skin (which 
acts as a set retarder), the C3A is sealed and large hydrate 
crystals are prevented from forming during the next few 
hours (workability time) before the system starts to set.

2 
Expansive agents for concrete
Some shrinkage compensation agents for concrete con-
tain aluminate and sulfate to allow for an expansive ettrin-
gite formation. These agents are called shrinkage compen-
sators because the ettringite’s expansion compensates for 
the drying shrinkage.

Why is ettringite 
relevant for mortar 
technology?
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Ettringite forms in Portland cement

Expansive agents for concrete

Calcium Sulfo-Aluminate (CSA) systems

Shrinkage compensated ettringite systems

Fast-setting ettringite systems

Fast-drying ettringite systems

Deterioration by lately formed ettringite

Activity of polycarboxylate ether in the presence                    
of ettringite
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3 
Calcium Sulfo-Aluminate (CSA) systems 
(CSA clinker and CSA cement)
CSA clinker is made from a mixture of limestone, bauxite 
and anhydrite, which is burned at 1250 °C. CSA clinker 
can contain up to 70 % (by weight) of ye’elimite, which   
reacts with calcium sulfate (anhydrite or α-hemihydrate) 
and water to form ettringite and aluminium hydroxide.

Dry mortar producers usually formulate with CSA clinker, 
because they like the freedom to adjust setting by the 
addition of calcium sulfate independently. CSA cement 
already contains additional calcium sulfate, which was 
added to the CSA clinker before milling.

4 
Shrinkage compensated ettringite systems
In any mixed binder system (binary or ternary; Fig. 2) the 
amount of expansion can be adjusted by the type and 
amount of sulfate carrier (anhydrite or calcium sulfate 
α-hemihydrate).

8 
Activity of polycarboxylate ether (PCE) in 
the presence of ettringite
The activity of PCE can be greatly reduced in the presence 
of ettringite, as ettringite forms quickly and consumes the 
PCE. 

6 
Fast-drying ettringite systems
Due to the high amount of chemically bound water, ettrin-
gite systems dry extremely fast.  An SLC or SLU based on 
a Calcium Aluminate Cement rich ternary binder system 
(mixture of three binders; see Fig. 2), can bind up to 50 % 
(by weight) of the mixing water and are referred as fast-
drying.

7 
Deterioration by lately formed ettringite
If the formation of ettringite occurs late, after the mortar/
concrete has already built its microstructure, then the 
expansion caused by the growth of ettringite can crack the 
material. Two major scenarios are described: (1) Second-
ary ettringite formation (SEF) or delayed ettringite formation 
(DEF) is due to reaction of monosulfate (another hydrate 
mineral which formed earlier under hot temperature where 
ettringite was not stable) with water to form ettringite. (2) 
Sulfate attack describes the formation of ettringite due to 
the presence of unreacted sulfate components reacting 
with water (internal sulfate attack), or the penetration of 
sulfate ions from outside, e.g. with ground water (exter-
nal sulfate attack). In either case (external or internal) the 
sulfate containing water reacts with unreacted tri-calcium- 
aluminate (C3A) to form ettringite. Therefore, sulfate resist-
ant Portland cement is low in C3A.

Note: Direct contact between concrete and anhydrite 
screed or gypsum plaster must be avoided, because     
under humid conditions, remnants of unreacted C3A of    
the concrete can react with the sulfate to form ettringite       
at the interface causing delamination.

5 
Fast-setting ettringite systems
The formation of ettringite occurs within minutes. There-
fore, ettringite systems must be retarded to gain sufficient 
working time. Usually, Self-Levelling Compounds (SLC) 
or Self-Levelling Underlayments (SLU) and some types 
of fast-setting tile adhesives are formulated as ettringite 
systems.

Fig. 3: 
Hexagonal prisms 
of ettringite with an 
approx. length of             
1 micron in the matrix 
of a ternary SLC.
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Jing’An temple facing EcoCity office

In this edition we would like to share one out of many of our Human Cities stories: 

In August this year AkzoNobel and Shanghai Jing'an 
District Government signed a strategic memorandum of 
understanding (MOU) to initiate AkzoNobel China's first 
flagship project under its global Human Cities initiative in 
the district. The partnership aims to revitalize cultural and 
recreational community spaces to support sustainable 
community development in Jing'an. Jing’an district is right 
at the heart of our Business Unit’s headquarters, thus 
Shanghai EcoCity.
 
In the initial phase of the collaboration, AkzoNobel will help 
renovate four historical locations in Jing'an by providing 
products, funding and coating services. The company will 
help restore the historical Bubbling Well Lane, the Jing'an 
Culture Center, Siming Sports Lane and Community 
Culture Service Stations across the district.
 
«This collaboration is a perfect example of our Human 
Cities initiative in action, reflecting everything we do with 
and for society to help communities grow sustainably,» 
said AkzoNobel CEO Ton Büchner. «Our Human 
Cities Program in Jing'an will help regenerate historic 
communities and expand access to sports and culture 
for local residents. It exemplifies how we seek to make 
people's lives more liveable and inspiring by providing 
everyday essentials.»  
 
In 2015 AkzoNobel collaborated with Shanghai Tongji 
University and Jing'an District to conduct research for 

the Human Cities and Sustainable Development Commu-
nity Program.  It was designed to assess the community 
development needs of Jing'an District, including heritage 
buildings and public spaces in need of maintenance and 
restoration. The insights from this study will support this 
year's initiative. 

«We are honored to be able to work together with the 
Jing'an government on this community development pro-
gram,» said Dr. LIN Liangqi, President of AkzoNobel China. 
«Cities in China are growing faster than ever. For people 
who live and work in this densely populated commercial 
district of Shanghai, we hope to preserve their sense of 
home, identity, and happiness through our efforts.»
 
Jing'an District has a long history and rich cultural heritage, 
and its architecture and landmarks reflect Shanghai's 
evolution over the past century. Commenting on the 
agreement, Governor of Jing'an District, LU Xiaodong, 
said: «Protecting our community's heritage and culture 
while promoting sustainable growth is one of the priorities 
outlined in our Thirteenth Five Year Plan. We welcome 
corporations to engage in collaborations that support       
our continuous community development efforts.»
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October 10 – 12, 2016, Munich, Germany
at the Technical University in Munich (Garching)

Organized by The Chemistry of Construction Materials 
Division of the German Chemical Society

www.gdch.de/icccm2016

Aim of the conference
The conference aims at providing an inspiring forum for 
scientists from university, research facilities and industry   
to present results, to discuss and to focus on the forth-
coming challenges. Interdisciplinary presentations in all 
fields of construction materials science will show the  
many different perspectives of the topic.

Jing’An temple facing EcoCity office

Events / Conferences

Upcoming Events

January 16 - 20, 2017, Las Vegas, USA
This is World of Concrete - a firm foundation for the entire 
concrete and masonry industries and the first and most
important annual international event of the year.

https://worldofconcrete.com/

Chinacoat 2016

November 30 - December 2, 2016 
Guangzhou, China
21st China International Exhibition for Coatings, Printing 
Inks and Adhesives is a professional global exhibition 
offering a cost-effective platform for promoting business, 
which will be staged at China Import and Export Fair 
Pazhou Complex, Guangzhou – find our AkzoNobel 
booth here: No 11.2A05-07  

During the 3 day trade show, Chinacoat 2016 will strive 
to offer a definitive one-stop platform for visitors to source 
full range of products, to gain exposure to new trends and 
to become more knowledgeable about the industry at 
large.

http://www.chinacoat.net/HTMLPagecc1260.htm))

European Coatings Show

April 4 - 6, 2017, Nuremberg, Germany 
The European Coatings Show is a 3 day event being    
held at the Nuremberg Exhibition Center. Trends and  
technologies covering all aspects of the production  
of paints, varnishes, sealants, building chemicals and        
adhesives are to see here.

The European Coatings Show gives the opportunity 
to meet the innovation leaders and discuss the latest 
developments in nanoparticles, pigments, additives, 
production equipment or application equipment.

https://www.european-coatings-show.com/en((

 

2nd International Conference 
on the Chemistry of 
Construction Materials



www.akzonobel.com/elotex

AkzoNobel creates everyday essentials to make 
people's lives more liveable and inspiring. As 
a leading global paints and coatings company 
and a major producer of specialty chemicals, 
we supply essential ingredients, essential pro-
tection and essential color to industries and 
consumers worldwide. Backed by a pioneering 
heritage, our innovative products and sustain-
able technologies are designed to meet the 
growing demands of our fast-changing planet, 
while making life easier. Headquartered in 
Amsterdam, the Netherlands, we have appro-
ximately 45'000 people in around 80 countries, 
while our portfolio includes well-known brands 
such as Bermocoll, Elotex, Sikkens, Interna-
tional, Interpon and Eka. Consistently ranked 
as a leader in sustainability, we are dedicated 
to energizing cities and communities while 
creating a protected, colorful world where life  
is improved by what we do. 
© 2016 Akzo Nobel N.V. All rights reserved

 

Akzo Nobel Chemicals AG
Industriestrasse 17a
CH-6203 Sempach Station
Switzerland 
www.akzonobel.com/elotex
contact.elotex@akzonobel.com


