
Thermochlmica Acta, 93 (1985) 529-532 
Elsevier Science-PubLishers B.V.. Amsterdam 
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ABSTRACT 

Two types of quartz sand were usad for 
luler concrete of lncreeaed haat~reeletanoe 
barium ealt, The heat stebilirlng effect of 
lowed by high-temperature dilatomecry. 

model casting of cel- 
obtained by addin 
tha additive wee 3 ol- 

INTfKIDUCTION 

During past decade high-temtpereture diletometry became one 

of the most important aethods when studying the properties of 

new heat inauIa.ting nateriale whose development hae been teklng 

place In this institute since seventies. The operation aethod 

with high-temperature dilatometer - model 402 E aede by Fe 

Netrech es well as data processing with programmeble calculator 

HP 9820 A are described by, Hlofek and Poepi& (1). The author 

dealt in a number of hi8 papeta with the application of hlgh-tea- 

perature dllatoaerry in the study of cal~lumhydrosillcate blnd- 
lnga belonging to the group of ii A-tobermorite and xonotlite ee 

well as with their modificationa In insulating materiala (2-S). 

MBASURING METHODS 
When studying the ‘heat stabilization” property of 11 A-to- 

bermorfte there wee proved the desirable effect of barium salt, 

It became evident by a definite shift of its transformation into 

woll.astonits in the direction to higher temperatures ae well as 
by the reduction of linear shrinkage up to lGOO% in micro-bars 

prepared by preseing finely ground 11 &toberaorite from hydro- 
thermal suspension syntheeie. Slmulteneourly it was found that it 

is substantially easier and more flluatrative to study the nor- 

phology of ii a-tobermorite crystals in the pores of cellular 
concrete as the crystal8 of this binding coapanenr are almost 

ideally deveIopad. Thus enough liquid phase and space for their 
developaant are praeent. 
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to the mixtures coneieting of quertz sand Kosice or Hrugwa- 

ny, CaO A.R. and PC 400 Hranlce there was added selected quantity 

of BaSO4 or BaCl2 (mmol/lOg of l lxture). Then the model casting 

of cellular concrete test-bare was carried out and the bars were 

subsequently hydrothermally cured with 193’Cfih. 

For the measurement of volume changes in heated cellular 

concretes there were cut out micro-bars 6x6~36 mm in elze from 

all mixtures. These were used for taking off temperature influ- 

ence on length-volume changes. The high-temperature dllatometr 

model 402 E made by Fe Netzsch was applied with heating speed 

5’C/min up to 100C°C. After cooling down to normal temperature, 

also the final length of the micro-bar after heat processing was 

read off. The recorded curves were evaluated and processed on the 

programmable calculator HP 982OA with equipnent for diagrams. 

RESULTS AND DISCUSSION 

Cellular concrete produced from guartz W-~-~------------- ----------I-- sand Kosice “---~------~--~-- 

The “heat nonetebllized” specimen (Kl) distinguishes for a very 

slow shrinkage up to 730°C, after which coneidereble shrinkage 

(8 %) is following up to 83O’C. No more striking volume changes 

take place, If further heating on. The shrinkege of K 2 mixture 

(0.2nmol EaS04) does not almost differ from the point of starting 

and final temperature. The difference is only in the amount of 

shrinkage which increased a little, as the value increesed from 

cca 8% up to 9.2%. A significant reduction of linear shrinkage 

value took place in K 3 mixture (1.0 mm01 BaS04), as the final 

value corresponds with 4.1%. The dilatometric curvee of given 
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mixtures are evident 

from fig. 1. 

The K 4 specinen 

containing 0.5 an01 

BeC12 distinguishes 

for already relatively 

e very low ehrinkege 

value which after 

heating up to 10CO°C 

Fig. 1: 
Oilatometric curves 
of K 1-K 3 mixtures 
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corresponds with 3.6%. Then very effective is the additive of in- 

creased quantity 1.5 mm01 BaC12 (K 5), as total shrinkage after 

heating up to given 

teaperature corresponds 

with 2.1%. Dilatometric 

curves together with 

the curve of comparing 

mixture (without addi- 

tive) are given in 

fig. 2. 

Fig. 2: 
Dilatonetric curve8 
of K 4, K 5 mixtures 

Cellular concrete produced -------------q---- from quartz ---------I-I- sand Hrugovany --_-~~~~~~~---_I-~~ 

The H 2 specimen stabilized to 0.2 mm01 BeSO distinguishes - if 

compared with H 1 nonstabilizsd cellular concrete - for a little 

lower value of linear shrinkage. Only by an increased quantity of 

the above additive (1.0 mmol) - mixture H 3 the shrinkage became 

distinctly reduced, as it corresponds with the value of 4% - in 

the case of referential specimen : 4.8%. The dilatometric curves 

are given in fig. 3. 

In this case the BaC12 additive does not exert any positive 

influence from the point of volume changes, as the specimen H 4 

(0.5 mm01 BaC12) distinguishes for 6% shrinkage indeed. With 

higher quantity of BaC12(l.5maol) in H 5 mixture the shrinkage 

significantly decreases 

(5.0x), however it is 

a little higher If com- 

pared with referential 

specimen - fig. 4. 

Fig. 3: 

Oilatoastric curves 
of H 1-H 3 aixturea 
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CONCLUSIONS 

The dlletometric measurements of pure binding phase3 are of 

informative significance for practical application respecting 

specfmen preparation by preeeing. In two type3 of cellular con- 

crete it ie paesible, if following linear shrinkage, to determine 

for which raw met8riel aixture ia the effect of barium additive 

positive and therefore which type of cellular concrete is nore 

fitting for heat insuletion purposes. 
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