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ABSTRACT 
The resistance of hydration products of cement against 

water with aggressive CO 
3’ 

which causes the corrosion of concrete 
was investigated by mean of thermal analysis and other methods. 
A relatively small resistance of these products against the 
studied aggressive medium was found. 

1NTRODUCTION 

Water containing aggressive carbon dioxide cause the 

corrosion of concrete.Its chemlsm and mechanism are essentially 

known and are connected with gradual hydrolytical decomposition 

of the hydration products of cement in the concrete and with 

gradual degradation of physico-mechanical properties of concrew% 

Hrtherto a relative resistance of particular hydration 

products of cement against the action of aggressive CO2 is not 

reliably known yet though information about this resistance 

represent one of the assumptions for the correct evaluation of 

service life and for the chaise of protective measures of 

concrete structures exposed to action of aggressive COB waters. 

In the framework of large research program of corrosion the 

research of relative resistance of particular typos of hydration 

products against the aggressive CO2 water was performed, too. 

EXPERIMFNTAL 
, 

The relative resistance of partrcular types of hydration 

products against aggresstve COB water was investigated by 

observlrng chatgea of their phase and chemical composition due to 

action of aggressive CO2 in diluted water suspensions, to which 

gaseous COB was fed under sufficient overpressure. 

Fine- grarned specimens of hardened pastes, mortars and 

concretes were selected clccordlng to their hydratton pC+.Icts. 
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The initial composition of used specimens 1s shown in Table 1. 

At certain periods the dried substrates of the suspensions 

- i.e. the specimens of their solid phases- were studied by 

thermal and x- ray diffraction analysrs and chemlc’al analysis, 

using derivatograph type OD 103 /made by NOM Budapest/,x-ray 

diffraotograph Philips with generator Pb 1730 es well 

as current chemical analytical methods. 

Table 1 Phase composition of specimens In therr initial state 

I I 
Specimen 

I 

Type of specimen 

I 

Phase composition 

No. /X-ray dlffr.phaas snQ& 

hardened paste of 

Portland cement ettringite, calcite, 

Ca /OH/2,C3A.CaC03.nt120 

actxvated kaolin and 

RIMLTS AND DISCUSSION 

The results of tnvestigation of changes of the composltlon 

of specimens, exposed to the action of aggressive CO2 are given 

in Table 2, DTA curves of these specimens are shown in Fig.1 . 

According to the results of the thermal analyslb the content 

of bound water in hydration products was decreasmg- except the 

specimen No.3 - gas slllcate. whereas the content of CaCO 3 was 

increasing In the investigated specimens with the time of actlon 

of the aggressive CO2 water.The observed decrease of the content 
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Tab.2 ResL,lts of lnvestqatlon of changes of specimens composltxm 

r !Tlrne ofI Thermal ana&sls 1Chem. 1 X-ray dlffroctlon phase 
Spe- actlon 

/%/ 
anal. 

cimen of aggr. /%/ 
anal3 SiS 

No. co2 
hater CaO 
bouu3 111 bound 

;,ogl Relative values of intens&y 
of basic dlffr.llnes 

/day/ hydrat. in cnnt. 
products CaC03, 

Hgdra'.-- ,--,J,.,+,I~,l, Cr. I 

1 0 12,26 9,97 62,12 8/E/ 1 b/AH/I 15/rr/ 1 75 
20 7,70 33,; , L 

2 2: 7945 3914 23,85 35/T/ 4,93 12397 15,29 0 5dA6/ 
- 

1;: 

25,18 
~21,lV~ 

15/x/ 
1 

15/W - 
48 0 0 - 12: 

4 2: ru,>o LP7‘= cu,r, I"V,U, 
- 
- : _ 12,64 13,63 20,80 0 15000 

Abbrev. : E- ettringite, Ah-CqAH13, AC-C3A.CaC03.nHZ0,T-tobermorl- 

te, A6-C3AIi6 X- xonotlite, H- hydrogarnet, G- gehlenlte 

hydrate ’ 

of bound water in the specimens was evxdently due to the decom- 

oosltron of hydration products 1~ these specimens caused by the 

aggressive CO2 water. 

As follows from Fig.1 the decomposition of hydration 

products in the given specimens became evident on their DTA 

curves, too.In comparison with LJTA curves of orrglnal specimens 

their 13TA curves as early as after 2 days of action of aggressi- 

ve solution has proved a decrease or even vanrshlng of the 

peaks of the hydration products and at the same time an increase 

of the endothermic peak at b30°C- 805’C corresponding to calcite. 

The results of chemical and x-ray diffraction phase 

analysis the f&t and information concerning the decomposltlon 

of hydration products stored in eggreserve CO2 water following 

from the results of thermal analysis fully confirm- by the 

found drop of the total CaO contents ln the studied specimens 

as we&l as by the found gradual decrease of intensity and 

oven full vanishing of dtffraction lines belonging to hydration 

products. 



No.1. a 

Fig.1 DTA curves of specimens In their initial statewand 

after 2 days of actlon of water containing aggressive 

CONCLU5IONS 

The obtained results show that the studied hydration 

products namely tobermorlte, xonotllte, C3AH6, C4tiLH12, 

ettrlnglte, gehlenlte hydrate and hydrogarnet phase occurlng 

in concretes and analogous composites are relatively quickly 

decomposed by the actlon of the aggressive CO2 water.Thls 

consequence IS slgniflcant from the point of view of posslblltty 

of the securing of the functlonal service-life of concrete 

structures SubJected to action of aggressive CO2 aaters. 
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