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The communication presents the results of a complex study of the effects of additives replacing the functions 
of gypsum, on the hydration of agueous suspensions of C3A. The results were utilized to formulate a concept
of the hydration of C3A in the presence of an alkali carbonate and a sulphonated polyphenolate.

INTRODUCTION 

Gypsum-free pastes of ground Portland cement 
clinker tend to harden very rapidly while generating 
considerable heat of hydration. This effect is elimi
nated by adding gypsum during the grinding of ce
ment. It is generally acknowledged that the rapid set 
is due to the aluminate phase and that the gypsum 
addition retards hydration of C3A. This retarding ef
fects is caused by the formation of a layer of ettringite, 
C4ASH32, on the surface of the clinker particles [1-3]. 
A number of authors [4, 5] were concerned with the 
effect of CaS04 on C3A and described the basic re
action that allows Portland cement to be utilized on 
a vast scale. 

At present, attention is paid to an inorganic ce
ment based on ground cement clinker, but replac
ing the function of gypsum by other substances. In 
these so-called gypsum-free cements, whose proper
ties were described e.g. in [6], gypsum has been re
placed by a synergically acting mixture of an al
kali metal compound and a sulphonated polyelec
trolyte.The cements have the basic feature of being 
workable at a low water-to-cement ratio. This prop
erty gives rise to additional technological advantages, 
described e.g. in [7]. 

The present contribution had the aim to estab
lish basic data on the effects of additives substituting 
the function of gypsum (in the given case Na2C03, 
Na2Si03, and sodium-ferric sulphonated polypheno
late, known under the trade name Kortan FM, or 
sodium lignosulphonate free of monosaccharides). 

EXPERIMENTAL 

The C3A employed in the experiments was pre
pared synthetically from pure components, and its 
composition was checked by chemical and X-ray 
diffraction analyses. The. C3A contained 37 .22% 
Ah03, 62.05% CaO, 0.67% Si02, 0.05% Fe203 and 
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0.2% free CaO. X-ray analysis showed that it con
tained only traces of C12A7. The specific surface area 
of the powdered C3A was about 320 m2 /kg. Be
fore the experiments, the C3A was ignited at 900°C. 
Use was further made of sodium-ferric sulphonated 
polyphenolate (Kortan FM, made by ZAZ Hradek 
nad Nisou ) , sodium lignosuphonate free of monosac
charides (Natroplast, made by JIP Vetrni). In addi
tion of Na2C03, sodium silicate with a Na20/Si02 

ratio of 1.02 was employed. Ground gypsum Harz 
(98% CaS04.2H20) with a specific surface area of 
350 m2 /kg was another chemical used. 

The powdered C3A was mixed with water to form 
suspensions (pastes). The water-to-cement ratio was 
chosen over the region of satisfactory paste worka
bility in order to make the experimental conditions 
as close as possible to the water ratio currently used 
with gypsum-free cements (approx. 0.23-0.28 in the 
case of pastes). 

In preparing the pastes, the additives replacing the 
function of gypsum were dissolved in the mix water. 
In a c0ntrol experiment with C3A and gypsum, the 
former was mixed with 5 wt. % of the latter shortly 
before preparing the paste. The course of hydration 
of the C3A pastes over the given time intervals (15 
minutes to 7 days) was always stopped by rinsing the 
paste sample with aceton and drying it for 3 hours in 
vacuo. The preparations were then kept in a desicca
tor over NaOH. 

The samples from the individual time intervals 
were subjected to thermal analysis, X-ray diffrac
tion analysis and the morphology of the products was 
studied under a scanning electron microscope. 

Within the framework of the present study, the hy
dration products arising in aqueous suspensions of 
C3A, C3A + 5% gypsum, C3A + 1% or 5% Na2C03, 
C3A + 0.4% Kortan FM, C3A + 1% Na2C03 + 0.4% 
Kortan FM ( an optimum for the working of gypsum
free cement pastes), C3A + 1% Na2Si03 + 0.4% Kor-
























