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Experimental study on early carbonation of concrete

HU Xiaopeng » SUN Guangshuai , ZHANG Chengzhong . ZHANG Yongli
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China)

Abstract: Through early carbonation test of concrete in conditions of natural exposure, the changes laws of early
carbonation depth and pore solution pH value with concrete age under different curing time were studied, the
change laws of material composition in process of early concrete carbonation were analyzed, and the influence laws
of early concrete carbonation on gas permeability and water permeability were discussed. The research results show
that the carbonation depth develops fast within concrete age of 90 d after concrete casting time, the carbonation
depth develops slow and the alkali phenomenon occurs when the concrete age changes from 90 d to 180 d, the
carbonation depth continues to develop after the concrete age reaches 180d. The pH value increases rapidly from
surface to internal direction of the specimen, the increase rate of the pH value becomes slow gradually with the
increasing of specimen depth and the pH value reaching a certain value in the deep of specimen. Extending along the
side of mortar specimen, the CaCO, content gradually decreases and tends to reach a certain value, while the Ca
(OH), content gradually increases and tends to reach a certain value. With the increase of curing time, the
development speed of early carbonation depth slows down; the pH values of pore solution in each layer increase
gradually; the growth amount of the pore solution pH value decreases with increase of the specimen depth; the gas
permeability of concrete decreases first and then increases; and the water permeability of the concrete increases

slightly and then decreases obviously.

Key words: concrete; early carbonation depth; pH value test; material composition analysis; permeability
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Tab. 1 Physical performance of reference cement

HE 0.08/ % B g/cm’ PR WA m® kg P it B 2 0 ZEME/mm
0.3 3. 14 25.0 0.5
®2 KiRH XRF 4R
Tab. 2 XRF analysis results of cement

S B RS R H 4/
Si0, Al, O CaO Fe, O, MgO SO, Na, O Cl™
ki 21.19 4.72 62. 39 2.51 2. 81 0.55 0.010
®3 RELIWESHEKEE
Tab.3 Mix proportions and strength of concrete
e & Tl S5 i ot &/ kg TR EE 158 B/ MPa
oM
PN Uy HF VN WK 5 7d 28 d
OC 320 725 1185 170 3.2 25.4 33.1
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Fig. 1 TG and DTG curves of the outermost layer
of mortar specimen
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Fig. 2 Development law of concrete carbonation depth
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Fig. 3 PH value of concrete pore solution under different
curing time
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Fig. 4 PH value of pore solution of different

age concrete
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Tab. 4 Test results of air permeability coefficient

In(mbar) /min

FEAP I )
gl
1d 3d 74d 28 d
180 d 0. 454 0. 145 0.230 0. 302
360 d 0.423 0.133 0. 204 0. 276

5 gt TN FRP I ) 910 180 d 360 d
BIIREE KB ENE R AL R . R T LUR
e BEE IR ) B S R B b L R A R
BN, PR KB T R D R B JE R K
B 5 e 46 b e A 8 G L TR B b L Ak TR
BaO . AN 3% 4 i ) B3RP K 50 1 R B N e
BN . . RBORTE TREE 1 8 P8R 2 1 iR
BE 0B KT ES AU B K B R R Ak X
TR 1 245 40 ) iR XA ).

K5 KEERRHMKER
Tab. 5 Test results of water permeability coefficient

107" m* /min*°®

FEP i i)
I 1
1d 3d 7 d 28 d
180 d 4. 835 4.742 5. 984 6.013
360 d 4.724 4. 586 5. 823 5.932
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