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Experimental study of high carbon ferrochrome
slag used in C40 concrete
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Abstract: In this paper the high carbon ferrochrome slag used as coarse and fine aggregate in the pre-
paration of C40 concrete was carried out. The compressive strength and carbonization resistance of con-
crete containing high carbon ferrochrome slag weree investigated and the solidification effect of hexa-
valent chromium ion in cement concrete was evaluated. The results indicate that the compressive
strength of concrete with high carbon ferrochrome slag at 28 days is slight higher than the ordinary C40
concrete. The resulted concrete with incorporation of high carbon ferrochrome slag is superior to the
reference concrete regarding the resistance to chloride penetration and carbonization due to its surface
porosity and high porosity. Whereas, the surface leaching concentration of concrete incorporating high
carbon ferrochrome slag is relatively low and less than the critical value of 0.05 mg/L. From the per-
spective of application and environment, it can indicate that the preparation of C40 concrete with high
carbon ferrochrome slag as aggregate is feasible.
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Table 1 Chemical components of raw materials used in this work %
Apk Sio, ALO; Ca0 MgO Fe,0; Cr,0, Na,0O K,0 SO, LOI
KU 21.50 5.86 59.81 223 2.85 0.20 0.67 2.06 3.70
B 56.38 26.37 3.10 0.33 6.45 2.20 0.38 1.05 1.32
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Fig. 1 XRD patterns of high carbon ferrochrome slag
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Fig.2 Photograph image of high carbon ferrochrome slag
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Table 2 Physical properties of gravel and ferrochrome slag

ekt eI/ % FEPE/ (kg m ™) PABUHERR R BE/ (kg m ) BB (kgm ) FLBA /% FE{E/%
e 0.2 2700 1450 1620 46.2 8.7
BB 0.1 3220 1 680 1 860 48.1 53
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Table 3 Mix proportion of high carbon ferrochrome slag concrete kg/m’
‘ MoK B
%> K R - — —~ - K WK
b TS AT L3RI
Co 340 60 775 0 1155 0 160 4.0
CH1 340 60 0 775 1155 0 160 42
CH2 340 60 775 0 0 1155 160 44
CH3 340 60 0 775 0 1155 160 4.8
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Fig. 3 Compressive strength of high carbon ferrochrome
slag concrete
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Fig. 4 Chloride ion diffusion coefficient of high carbon
ferrochrome slag concrete
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Fig. 5 Carbonation depths of high carbon ferrochrome
slag concrete
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Fig. 6 SEM image of high carbon ferrochrome slag concrete
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Table 4 Surface chrome leaching concentration of high
carbon ferrochrome slag concrete

Eﬂjﬁ?fﬁ/(mg'ﬂl)

7y =S
28d 56d 90d
CH1 0.031 0.019 0.012
CH2 0.038 0.024 0.018
CH3 0.048 0.029 0.025
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