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Table 1 Chemical compositions of steel slag and cement %
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Table 2 Design of mix proportion of cement mortar

B S K SS CSS1 €SS2 CSS3 Css4 K [UER
PC 450 — — — — — 225 1350
CSS 315 135 — — — — 225 1350
CCSS1 315 — 135 — — — 225 1 350
CCSS2 315 — — 135 — — 225 1 350
CCSS3 315 — — — 135 — 225 1350
CCS4 315 — — — — 135 225 1350
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Table 3 Design of mix proportion of cement paste

g
[ R TR ss Css2 7K
Css 280 120 — 120
CCSS2 280 — 120 120
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Fig.1 Mineral compositions of steel slag before

and after carbonation
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Fig.2 Micro-morphology of steel slag before and after carbonation
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Influence of different carbonation conditions

Fig.3

on the carbonation weight gain rate of steel slag powder
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different carbonation weight gains on the water
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carbonation weight gains on the fluidity of
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Influence of steel slag powder with different carbonation weight gains on the mechanical

properties of cement mortar
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Fig.7 Effect of steel slag on the microstructure of cement-based materials
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Experimental study on carbonation of steel slag and its influence on

the properties of cement mortar
LUAN Ning, YIN Ming, CHEN Kun, ZHANG Hangtong, ZHU Yuchao
(State Grid Nanjing Power Supply Company, Nanjing 210000, China)

Abstract: Metallurgical and cement industries were the main industries of CO, emission in the world, and has been
faced a huge challenge of “carbon emission reduction”. Steel slag, a solid waste produced by metallurgical
industry, has high carbonation reactivity into a CO,-rich environment. In this paper, the CO, capturing capacity of
steel slag under room temperature and atmospheric pressure was explored. Carbonated steel slag admixture for
cement industry was prepared. And its influences on the fluidity, mechanical properties and microstructures of
cement-based materials were investigated. The results showed that the carbonation weight gain of steel slag could
reach 9. 11% , indicating that about 90 kg CO, could be captured by per ton of steel slag. Due to the porous
microstructures of carbonated steel slag, the water absorption rate was increased, which had a certain impact on the
fluidity of cement mortar. The mechanical strength of cement mortars mixed with carbonated steel slag was better
than that of mixed with non-carbonated steel slag, and the higher the carbonation weight gain, the higher the 28 d
compressive strength of cement mortar.

Key words: steel slag; carbon capture; admixture; fluidity; mechanical properties; carbonation; cement; solid

waste



