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Effects of Carbonation on Microscopic
Pore Characteristics and Water
Absorption Performance of Concrete
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Abstract: Capillary water absorption tests on non-
carbonated and carbonated concrete specimens with
different

investigate the effects of carbonation on capillary water

water-cement ratios were conducted to
absorption performance of concrete. Mercury intrusion
porosimetry (MIP) , backscattered electron microscopy
(BSE) and thermogravimetric analysis (TGA) were used
to identify the pore structure of concrete before and after
carbonation. The results show that the water absorption
performance of carbonated concrete greatly decreases,

and absorption capacity declines by 20.0% to 26.5%, and
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the water absorption coefficient falls by 30.8% to 37.8%.
Compared with non-carbonated concrete, the most
probable pore diameter of the carbonated concrete
decreases by 13.9 nm to 15.1 nm, with the highest
reduction rate reaching 41.8%. The reduction is more
significant for concrete with higher water-cement ratios.
The carbonation process is found to result in the
transformation of calcium hydroxide into calcium
carbonate and a decrease in pore diameter. The
calculation results indicate that the model proposed by
Lucas-Washburn et al. is still effective for carbonated
concrete water absorption, and the selection of the most
probable pore diameter as the equivalent pore diameter

has the best model performance.

Keywords: carbonation; concrete; capillary water

absorption; pore structure
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PR B8 1E 5 T8 T0 I RS AN A T AR B8 R E IR K T (1
T T ) fiff IR R b . PR RCETEE T, ARIEE G K
T R 2 RS, DLkt S e TR AL BN A= AR R 75
SEASHEAT I e A Ak B 0, PR AR i O T 2o
PR AT ko o R R R IR
SRA T R i SV T & A Ak

x1 RETESILREFTERERE

Tab.1 Mix proportion and compressive strength of concrete

fid A/ (kgem ™)

; K KRLE : P
i (Sl KR KIE K A AR Jew/ MPa
X50 PO 42.5 0.50 413.6 206. 8 448 1280 30.70
X60 PO 42.5 0. 60 369. 3 221.6 448 1280 25.80
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Fig.1 Concrete specimen and test device
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Tab.2 Arrangement of specimen

W kK Sl 56 i

N50-A  0.50 |27/ B K5

N50-B  0.50 [l TRALTR IR CRT AR RS XS B
N50-C  0.50 ewrefe BRI R SR /M BT /A 43 HT)
C50-A  0.50 Atk BN KR
C50-B  0.50 4#kmmmit TR AR

C50-C  0.50 2#kimmnit AR oKk / mss /408 )
N60-A  0.60 B[R4 BN KR

N60-B  0.60 B[R4 AR EE DU (R LIRS X D)
N60-C  0.60 emtl BRI R /e /A 43 Hr)
C60-A  0.60 L#mEmkik BRI

C60-B  0.60 4wk IRACTR I

C60-C  0.60 Agkififik RN (ER/ HEE /AT T )
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Fig.2 Cumulative water absorption mass of
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Fig.3 Relationship between cumulative water

absorption mass and square root of time
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Fig.4 Pore size distributions of concrete before and after carbonation
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Fig.5 Aperture gradation of mortar particle
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Fig.6 Comparison of microscopic pore characteristics before and after carbonation of sample
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Fig.7 Curve of thermogravimetric analysis
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Tab.3 Comparison of calculation results and mercury intrusion results

- - N50 C50 N60 C60
- fL#%/nm W2/ % L% /nm W22/ % L4 /nm W2/ % fL#%/nm W2/ %
T fLiE 33.2 0 20.4 0 35.3 0 19.5 0
el JUE 38.2 15.1 20.3 —0.5 36. 1 2.3 21.0 7.7
JERAH SRV 39.1 17.8 25.2 23.5 31.2 —11.6 32.2 65.1
(A 16.1 —51.5 15.6 —23.5 14.9 —57.8 19.1 —2.1
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Fig.8 Parametric study of capillary model of carbonated concrete
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