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Abstract: Compressive strength, internal phase migration and pore structure characteristics of various cementitious
materials before and after accelerated erosion by carbonated water were compared. The results show that the strength
development is limited after carbonated water erosion, the Ca(OH), and CaCO, contents are reduced at the same
time, the pore size becomes larger and the proportion of harmful pores increases. The cementitious system with
hydrate calcium silicate gel and Ca(OH), as the main hydration products is most vulnerable to carbonated water
erosion, and the cement-based material with higher content of Ca( OH ), has weaker resistance to carbonated water.
The resistance of carbonated water erosion of the cementitious system with ettringite as the main hydration product
is significantly enhanced.
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Table 1 Physical properties of ordinary Portland cement and sulfoaluminate cement

Specific surface Setting time/min

Flexural strength/MPa Compressive strength/MPa

Cement

. 20!
area/(m’*kg ) Tnitial Final 3d 28 3d 28
PO 42.5 360 180 240 6.7 9.8 27.9 48.6
R-SAC 42.5 503 25 110 6.8 =10.0 30.6 42.1
F2 REMRLFEAR
Table 2 Chemical compositions(by mass) of cementitious materials
Unit: %
Material CaO SiO, ALO, MgO Fe,O, SO, K,O TiO, Other
P-O42.5 64.19 18.83 5.14 3.34 3.23 3.18 0.80 0. 36 0.93
R-SAC42.5 49.83 10. 58 20. 20 2.29 2.96 12.10 0.42 1.10 0.52
Slag powder 39.73 29. 34 16.27 9.74 0.69 1.91 0.33 0. 86 1.13
Fly ash 1.95 53.91 31.32 1.43 4.28 1.46 0 0 5.65
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Table 3 Mix proportions of cement paste specimens

Specimen Binding material my/my, Admixture
Al P-O42.5 0.4 0
A2 P-O42.5 0.5 0
A3 PO 42, 5 0.5 Add liquid alkali-free accelerator, and
the addition mass is 8% of binding material
B1 70%P-0 42. 5+ 15%slag powder+15% fly ash 0.4 0
Cl1 R-SAC 42-5 0.5 0

T BRI K T AR i o ) S A A

Fig.1 Schematic diagram and instrument for carbonated water accelerated erosion test
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Fig.2 Compressive strength of cement paste specimens
before and after carbonated water erosion
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Fig.3 Compressive strength of cement paste specimens after
28 d in carbonated water and in clear water
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Fig.4 XRD patterns of cement paste specimens in carbonated water and in clear water

19.62% FEARZ 14.37% , J7 ff A & 2 9.53 %6 FEAIK
2 8.79% 5 A [EAZ ik 0 1] () K AR A T, 5 R i
W W KR AR RE A LA, A2 L K R Tl s
Ca (OH), FJ7 fiff A7 B 5 = [ B A, X 5 R <t ik
5 AR A Ca(OH), & S8 /D> H CaCO, % 3%
TE Fa A 3K 25 5 5 MK IR L IR LR BB IR
B AR G, Ca(OH), & S PR A%, HLIZ 1l il

JE AR 0 A R R IR 4 e A ol A R
KPS, Ca(OH), JLF AAEAE A= 1l J5 ) A0 ) 35 i
FEARTCAAL PG, NI & RO A B Bk
MR K ARk oy e A K IS H A i . Ca(OH), & 2 1Y
KB R . A IR AIE GSAS FA 5T 7T S 1k, X
AL K AT IR T i — A R R K AR 1k T
F% 9y A A LA

F4 BRPEEMERENSE
Table 4 Mass fractions of crystalline and amorphous phase in cement pastes
Unit: %
Phase A2-1 A2-2 A2-3 B1-1 B1-2 B1-3 A3-1 A3-2 A3-3 Cl-1 Cl1-2 C1-3
Ca(OH), 19.62 14.37 17.55 12.55 11. 37 11.68 10. 36 8.56 9.01 0 0 0
Calcite 9.53 8.79 9.00 4.71 3.93 3.88 5.87 8.21 6.67 6.02 6.78 8.13
Gypsum 4.25 4.75 3.96 3.56 3.93 3.41 5.51 5.84 5.33 0 0 0
Ettringite 6.16 6.22 6.35 6.01 6.88 7.56 16.96 16. 11 18.03  23.58 24.80 22.11
C,S 4.23 3.66 2.98 4.68 2.33 2.56 2.55 1.98 1.87 4.70 3.82 5. 86
C.S 6.22 4.25 5.63 5.02 4.59 6.02 2.32 1.75 2.02 0 0 0
Amorphous phase 49.99  57.96  54.53  63.47 66.97  64.89  56.43 57.55 57.07 65.70 64.60  63.90
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Fig.5 TG-DTG curves of cement pastes in carbonated water and in clear water
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