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Table 1 Chemical composition of raw materials
s CaO AL O, SO, Sio, Fe,0, K,0 Na,O MgO TiO, 2t
Kk 69.19 5.2 2.71 15.99 3.99 0.03 0.08 2.14 0.63 99.96
IR 2.48 28.09 1.31 58.93 3.42 2.61 0.36 0.95 1.38 99.53
N 36.36 6.56 0.29 11.88 35.22 0.04 0.04 8.6 0.8 99.79
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Fig.1 XRD of steel slag

T BB 80 Zrdh

A

B BE 100 23

W BE 40 43%h

N
KIS 20 43

0..1 1:0 16.0 100.0 1060.0
FLFE /um
2 WEBERESH
Fig.2 Particle size distribution of steel slags
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Table 2 Concrete mix ratio design
Gig K BER KV BEEXK B REE AR
C30-0 165 0 280 65 620 1008 7.21
C30-1-20 165 84 196 65 620 1008  7.21
C30-2-40 165 84 196 65 620 1008  7.21
C30-3-60 165 84 196 65 620 1008  7.21
C30-4-80 165 84 196 65 620 1008  7.21
C30-5-100 165 84 196 65 620 1008  7.21
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Fig.3 Effect of steel slag fineness on slump of concrete
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Fig.4 Effect of steel slag fineness on concrete extensibility
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Fig.5 Effect of steel slag fineness on compressive strength of
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Fig.6  Effect of steel slag fineness on frost resistance of C30
concrete
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Fig.8 Effect of steel slag fineness on pore structure of C30 concrete
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Effect of Steel Slag Fineness on Durability of Concrete

JIN Jing', HE Wenfei*®, LI Zhigiang™’

(1.Department of Architectural Engineering, Anyang Vocational and Technical College, Anyang 455000,
Henan, China; 2.School of Mining Engineering, North China University of Science and Technology,
Tangshan 063210, Hebei, China; 3.Key Laboratory of Metallogeny and Mineral Resource Assessment,
Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China)
Abstract: This is an article in the field of ceramics andcomposites. C30 concrete was prepared with steel
slag powder with different particle size as admixture, and the effect of steel slag powder particle size on the
durability of concrete was studied. The test results show that the internal pores of concrete are mainly
concentrated in 100~1000 nm, and the number of pores decreases with the refinement of steel slag powder,
and the pores of about 10~100 nm increase with the refinement of steel slag. The addition of steel slag can
improve the workability of concrete; With the continuous refinement of steel slag, the 7, 28 and 56 d
compressive strength of concrete decreases first and then increases. The 56 d compressive strength decreases
from 50.4 MPa to 37.8 MPa and continues to increase to 40.32, 42.84, 45.36 and 48.4 MPa. With the
fineness of steel slag from 23.1 MPa decreases to 16.8. 12.2. 10.1. 4.2 um. The activity of m steel slag
increased from 75% to 96%. After 100 freeze-thaw cycles, the mass loss of concrete without steel slag group
is 7.6%. When 30% steel slag is added, the frost resistance of concrete decreases. With the change of steel
slag fineness, the frost resistance of concrete increases continuously, when the fineness is 10.1. 4.2 um, the
mass loss is reduced to 7.4% and 6.1%. The addition of steel slag can promote the solidification and storage
capacity of concrete to CO, and enhance the pressure strength of concrete. The finer the steel slag is, the

stronger the carbonization resistance of concrete is.
Keywords: Ceramics and composites; Steel slag; Workability; Durability; Porosity
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