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Internal Ton Transport and Reaction of Steam-cured Slag Concrete
in Marine Atmosphere Zone
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Abstract; Reinforced concrete structures located in coastal atmospheric areas are susceptible to harmful
ions such as chloride ions and sulfate ions, resulting in a shortened service life of the structure. The
pore size distribution of steam-cured and standard-cured concrete was studied through low-field nuclear
magnetic resonance experiments, revealing the corrosion evolution law of chloride ions and sulfate ions
on steam-cured concrete. The results indicate that compared to standard cured concrete, the harmless
pore content of steam-cured concrete decreases, while the harmful and multi-harmful pore content in-
creases, resulting in a higher degree of hydration. The compressive strength of steam-cured concrete is
lower than that of standard-cured concrete. Adding a certain amount of mineral powder can significantly
improve the resistance of steam-cured concrete to chloride ion corrosion. The greater the chloride ion
binding ability, the smaller the chloride ion diffusion coefficient, and the lower the surface chloride ion
concentration. When the content of mineral powder is 25%, the chloride ion diffusion coefficient of
steam-cured concrete is low, indicating that the optimal pore size effect of the secondary hydration of
mineral powder is achieved; As the amount of mineral powder increases, the reaction coefficient of sul-

fate ions gradually decreases. When the amount of mineral powder is 50%, the reaction coefficient of
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sulfate ions is the lowest due to the lowest content of calcium phase substances in concrete.

Key words: atmosphere zone; steam cured concrete; pore structure; chloride penetration; sulfate at-
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Tab.1 Chemical composition of cement and slag
W4y Si0, AlLO; Fe,0; CaO0 MgO SO; TiO, Na,0 K,0
KUY 21.48 5.47 2.71 62.87 2.73 2.11 0.33 0.19 0.75
WK 29.90 15.40 0.43 41.60 7.83 2.20 0.81 0.56 0.46
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Tab. 2 Physical indicators of coarse aggregates

FEREE RWEE O WMHORREE  REMEREE
/% /(m® kg /(m’ - kg™) /(m? - kg™)
11.8 2 703 1487 1583
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Fig. 1 Coarse aggregate grading curve
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Tab. 3 Mix proportion of paste

A JREEEAA Ak 2
C100 100% 7K I8

S15 85% IK IR+ 15% W H3
825 75% 7K Je+25% 4 H3
S50 50% 7K J+50%7 H3

x4 BETEEL
Tab. 4 Mix proportion of concrete

Kk, wRY 1% H¥/ K Wik

B
5 g m) (kg ) (kg ) (kg ) (kg - ) /%
C100 460 0 780 1021 145 1.1
S15 391 69 780 1021 145 1.1
S25 345 115 780 1021 145 1.1

S50 230 230 780 1021 145 1.1

BRI ST 40 mmx40 mmx40 mm, J&
B384 RS 100 mmx 100 mmx 100 mm, FrEE
FEANRGE LR AR ELS  IOA ZE R TR A
HATFRY PRI B R 2 iR, R E K
RO BARUEIREE L F5 9% (T=(20+£2)C ,RH=
95%) I+ 2 28 d.,
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Fig. 2 Steam curing system of paste and concrete specimens
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Fig. 3 Determination of chloride content in concrete powder
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Fig. 4 Determination of sulfate content in concrete powder
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Fig. 5 Compressive strength of steam-cured slag concrete
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Fig. 6 Pore size distribution of stream-cured and standard-cured slag concrete at 28 days
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Fig. 7 Internal chloride ion concentration distribution curve of stream-cured and standard-cured slag concrete
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