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ABSTRACT 

Two anhydrites were used in study with differing activities 
/according to specific surface, temperature of calcination and 
the rate of diesolution in water/. 

‘The results indicate that the active anbydrite is necessary 
for the high rate of initial strength development. 

IRTRGDUCTION 

In the initial period of hydration of cement clinkers contai- 

ning aluminate phases / C A 3, C A, C4AF: ...I ettringite is for- 

med / C6AS3N32 /. Additioia? SOi' ion8 ere necessary in the sys- 

tern to form ettringite quantitatively [l] . 

In this work we studied the influence of added anhydrite on 

the hydration behaviour of cement clinker containing C2S and 

C4A3S as mein phases. The anhydrites differed significantly in 

their activities / specific surface, temperature of calcination, 

and the rate of dissolution in water /. 

EXPERIMENTAL 

The clinker was prepared from limestone, fly ash and gypsum 

at 12GO°C. /Blaine surface 39T m2.kge1/. Anhydrites were prepared 

by 1 hour's' celcination of gypsum / CaS04.2H20 p.a. / at SO0 and 

13OO'C /Blaine surface8 630 and 390 m2.kg-'respectivelly/. 

The cement paste8 contsined 10 wt.% of admixed anhydrites 

f w/c = 0.5 /. The hydration was studied by isothermal differen- 

tial callorimetry 4 , x-ray analysis, TGA, DTA and by the mea- 

surement of pastes consistency by the modified Vicat method. Also 

the electrical conductivity of water suspensions of anhydrites 

wa8 measured. 

+c = CaC, A = A1203, F = Fe203, ?: = SO3, H = H20 
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The 

change 

Fig.1. 

pectively/. 

phase composition of clinker is given in Table 1, the 

in conductivity of water euepeneiona of anhydritee in 

/ A8, Al3 - anhydritea calcined at 800°C and 1300°C res- 

Table l.Phase composition of cement clinker /wt.%/ 

C I.,87 wt.% 

c*s - 65,4 

18.5 
;aA3" - 3 5 

*- 
c4AF - 9 - 11 

_/ +minor.uh./ - 

Fig.1. Time dependence of elee- Eig.2. Cumulatipe curves of 
trical conductivity of enhydri- heat evolution in the system 
tes water suspensions 

Quantities of ettringite determined by GTA / after interrup- 

ting of hydration / ere given in Teble 2. 

Teble 2. Ettringite quantities after ahown periods of hydration. 

Time / hr / 0.5 1.0 1.5 
.Ett - A8 /wt.%:/ 12.9 21.8 24.8 

Ett - Al3 3.5.5 X9.2 20.7 
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Fig.3. Effect of anhydrites 
on the development of paste 
consistencies 

Fig.2. represents cumulative cur- 

ves of the heat evolution in the 

system. In Fig.3. w'e can see the 

change in the reciprocel depth 

of needle penetration into the 

setting cement paste as depen- 

dent on the time of hydration. 

DISCUSSIQN 

According to Fig.1. anhydri- 

tea differ significantly in 

their rate of dissolution in 

water and the degree of resulted 

supersa.turation of solution. 

Ettringite is the only hydra- 

tion product according to x-ray 

analysis, and also according to 

DTA [53 . 

The change of the ettringite 

content in hydrated samples / as 

can be see from the Table 2. / 

gives similar dependence as given in Fig.2. The difference is in 

the time at which two curves intersects.In the case of CaloZimetriC 

results this time represents ca 22 minutes, in the case of GTA ca 

45 minutes from the beginning of hydration, respectively. 

The time at which consistencies of pastes equal is still shor- 

ter / ca 17 minutes /, / Fig.2. /. 

From these results it can be seen t'hat the increase in the con- 

sistency in only partially dependent on the amount of ettringite 

formed. That the anhydrite with higher activity inhibites first 

reaction of ettringite forming more profoundly then the anhydrite 

with lower activity. In the next period of hydration the more ac- 

tive anhydrite accelerates hydration and strenght development in 

a more intense manner. 

It can be infered from results that the active anhydrite is 

necessary for the high rate of initial strength development. The 

proper activity of anhydrite can be adjusted by its thermal. and 
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mechanochemical activation. 

There is the indication that the increase in-the consistency 

is contributed also by morphology of the reaction product. It is 

expected that the low activity of sulphate phase does not promote 

the solution mechanism of ettringite formation. 
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