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Abstract

This study undertook initial investigations into the carbonation of chlorine bypass dust, aiming to apply it as a raw material
for cement and as an admixture for concrete. Various experimental methods, including XRD(X-ray diffraction), XRF(X-ray
fluorescence), and particle size distribution analyses, were employed to verify the physical and chemical properties of chlorine
bypass dust, with and without water washing. The mineral carbonation extent of chlorine bypass dust was examined by
considering the dust type, stirring temperature, and experiment duration. Notably, a higher degree of mineral carbonation was
observed in water-washed bypass dust than its non-water-washed counterpart, indicating an elevated calcium content in the
former. Furthermore, an augmented stirring temperature positively impacted the initial stages of mineral carbonation. However,
divergent outcomes were observed over time, contingent upon the specific characteristics of dust types under consideration.
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(a) Before water washing
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Fig. 1. Chlorine bypass dusts: (a) Before water washing and (b) After water washing.
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Fig. 2. Particle size distributions of chlorine bypass dusts.
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Fig. 3. XRD patterns of chlorine bypass dusts.

Table 1. Chemical composition of bypass dusts

Sample Elemental (wt%)

name Si0, ALO; CaO MgO Fe0; KO Na,O SO; Cl others Sum
BF00 5.89 237 26.7 0.95 1.42 34.7 1.02 11.3 14.0 1.65 100
BFO1 9.62 4.04 55.1 2.56 2.24 9.35 0.2 10.2 2.95 3.74 100
BF02 9.58 4.15 56.9 2.66 2.23 7.12 0.1 11.3 1.48 4.48 100
BF03 10.5 4.65 58.2 3.02 2.29 5.2 0.1 10.6 1.04 4.4 100
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