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Effect of Accelerated Carbonation Curing on Mechanical Property and Microstructure of
High Volume Steel Slag Mortar

ZENG Haima'?, LIU Zhichao'*, WANG Fazhou'*
(1. State Key Laboratory of Silicate Materials for Architectures, Wuhan 430070, China;
2. School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: A castable high-performance carbonatable concrete (HPCC) was designed based on the optimized packing design of the
material system. In HPCC, a steel slag powder was the main binder, a small amount of hydraulic ordinary Portland cement was used
to provide the mould-stripping strength and silica fume was added to improve the compactness of the system. Effect of carbonation
curing on the mechanical properties and microstructure of HPCC was investigated. The results show that the compressive strength of
HPCC after 1-d seal curing is 5.2 MPa, and the compressive strength of HPCC after pre-drying and 24-h carbonation curing reaches
almost 90 MPa. A proper pre-drying is beneficial to the carbonation reaction, and the optimal moisture loss rate is 74.4%. Calcium
carbonate crystals formed due to carbonation reaction are mainly calcite with a trace amount of aragonite. This leads to a further
densification of the matrix, which accounts for the high strength of HPCC. In addition, the soundness of HPCC is also improved after
carbonation.
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Table 1 Chemical compositions of raw materials wi%
Material CaO Si0, AlLO; Na,O MgO SOs K,O MnO Fe,04 LOI
Cement 65.21 21.276 4.579 0.083 1.62 2.482 0.766 0.153 3.251 0.0
Silica fume 0.397 94.579 0.518 0.341 0.654 0.26 1.056 0.654 0.234 1.702
Steel slag 42.05 19.229 5.535 0.059 3.29 0.553 0.230 1.578 20.307 4.324

w is mass fraction.
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NCC I 7KZEN 17.11%.
*2 REtEAL

Table 2 Mix proportions of concrete

w =

x100% )

Mix proportion/( kg~m’3)

Material

UHPC HPCC NCC
Steel slag 0 628 628
Cement 785 157 157
Silica fume 114 114 114
Silica sand I 258 2562 169
Silica sand II 1032 1025 675
Water 140 140 360
Superplasticizer 36 36 0

UHPC is ultra-high performance concrete; HPCC is high performance
carbonatable concrete .NCC is normal carbonatable concrete.
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(a) Before carbonation (b) After 12 h carbonation (A: calcium carbonate)
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Fig. 10 SEM images and EDS spectrum of samples before and after carbonation
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