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Effect of Different Types of Converter Steel Slag on Sintering and Properties of
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Abstract: Steel slag multi-phased clinker is a cement clinker directly calcined by granular steel slag, so the physical and chemical
characteristics of steel slag are very important to the sintering of multi-phased clinker. In order to explore the influence mechanism of
different types of converter steel slag on the sintering and properties of multi-phased clinker, three kinds of multi-phased clinker were
prepared by using hot smoldering slag, roller slag and pressurized hot smoldering slag at 1 420 ‘C. The results show that the
multi-phased clinker minerals with different steel slag were mainly C;S, C,S and C4AF, the higher iron content in steel slag resulted
in the Al transformed into ferrite minerals, showing a typical high ferrite (Ferrite content > 18%, mass fraction) characteristic. The
differences of chemical composition, mineral composition and particle size distribution among different steel slag had different
influences on the formation and development of mineral crystals and properties of multi-phased clinker. The content of water-soluble
chromium (VI) in multi-phased clinker was positively correlated with the content of Cr,0O5 and alkali in steel slag, and the higher the
content of fine particles in steel slag, the more easily Cr was oxidized into water-soluble high valence chromate in the sintering
process.
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Table 1 Chemical composition and basicity of steel slag

W(SI0,)/ W(ALOs)/ W(Fe;05)/ W(CaO)/ w(MgO)/ W(MnO)/ W(P,0s)/ W(TiO,)/ W(Cr203)/ W(K20)/ W(Na,0)/ W(SO3)/ W(LOIY/

Material o % o % o o o o o o % o o Basicity
LS 15.57 3.89 23.87 36.45 7.28 6.99 222 1.46 0.37 0.11 0.22 0.73 1.28 2.05
WG 14.46 1.60 24.09 47.77 491 1.93 1.97 1.00 0.13 0.26 1.55 291
wY 13.18 2.27 25.82 46.18 4.47 2.27 1.69 0.87 0.26 0.04 0.27 0.51 1.78 3.11
Raw meal 11.56 425 2.09 44.69 1.40 0.30 0.07 0.26 0.03 0.63 0.17 0.08 3441

Natural gypsum  16.02 5.64 1.54 24.63 3.14 0.07 0.09 0.24 0.01 1.20 0.65 3354 1272

LOI: Loss on ignition; LS: Hot smoldering slag; WG: Roller slag; WY: Pressurized hot smoldering slag. w is mass fraction.
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Fig. 1 Diagrammatic drawing of laboratory simulation preparation of steel slag multi-phased clinker
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Fig. 2 Polished petrographic section of steel slag multi-phased
clinker
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Table 2 Mineralogical composition of the steel slag according to Rietveld analysis

LS WG wY
Mineral w/% Mineral w/% Mineral w/%
Larnite 36.85 Larnite 32.55 Larnite 39.05
Akermanite 2.42 Srebrodolskite 14.46 Srebrodolskite 11.32
Merwinite 1.33 Hatrurite 7.74 Hatrurite 8.30
Srebrodolskite 4.52 Magnetite 1.34 Magnetite 1.64
Omphacite 19.10 Amorphous phase 43.90 Amorphous phase 39.70
Magnetite 1.15
Amorphous phase 34.63
Total 100 100 100
W is mass fraction.
(a) XRD pattern (b) Screening result

3 3 BN XRD 1 50 4 45
Fig. 3 XRD pattern and screening result of three kinds of steel slag
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A: Alite, B: Belite, C: Srebrodolskite
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Fig. 4 Petrographic morphology of different steel slag
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Fig. 7 Mineralogical composition of the multi-phased clinkers
calculated with Rietveld refinement
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Table 3 Chemical analysis and Bogue calculations of the

multi-phased clinker wW/%

Group LSC WGC wWYC
LOI 0.42 0.17 0.84
Na,O 0.20 0.18 0.21
MgO 3.53 3.14 3.33
ALLO3 4.90 4.52 4.48
SiO, 19.20 19.19 18.51
P,05 0.54 0.38 0.39
SO3 0.27 0.11 0.14
K,0 0.32 0.23 0.26
CaO 61.43 64.02 63.23
TiO, 0.52 0.35 0.81
Cr03 0.06 0.05 0.05
MnO 1.46 0.85 0.88
Fe,03 6.94 6.66 6.75
Alite (C3S) 60.49 74.54 76.50
Belite (C,S) 9.49

Aluminate (C;A) 1.27 0.72 0.47
Ferrite (C4AF) 21.09 20.24 20.51
f-CaO 0.42 0.42 0.48
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RS: Reconstructed steel slag; D: Clinker; HF: High-ferrite transition area; FRS: Fine reconstructed steel slag

K8 BRI A AR S5
Fig. 8 Petrographic morphology of multi-phased clinker
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