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Evaluation of Concrete Materials for Desulfurization Process By-products
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ABSTRACT: The landfill gas produced in landfill is generally made up of methane(CH4) and carbon dioxide(CO,) of
more than 90%, with the remainder made up of hydrogen sulfide(H,S). However, separate pre-treatment facilities are
essential as hydrogen sulfide contained in landfill gas is combined with oxygen during the combustion process to generate
sulfur oxides and acid rain combined with moisture in the atmosphere. Various desulfurization technologies have been
used in Korea to desulfurize landfill gas. Although general desulfurization processes apply various physical and chemical
methods, such as treatment of sediment generation according to the CaCO; generation reaction and treatment through
adsorbent, there is a problem of secondary wastes such as wastewater. As a way to solve this problem, a biological
treatment process is used to generate and treat it with sludge-type sulfide (S°) using a biological treatment process.In
this study, as a basic study of technology for utilizing the biological treatment by-products of hydrogen sulfide in landfill
gas, an experiment was conducted to use the by-product as a mixture of concrete. According to the analysis of the mixture
concrete strength of sulfur products, the mixture of sulfur by-products affects the strength of concrete and shows the
highest strength value when mixing 10%.
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Table 1. Mix Proportion of Concrete

Classification Binder” dosage(%) standard sand (%) W/B ratio? B/S ratio®
PC 0 100
PC-B10 10 90
0.5 1:3
PC-B20 20 80
PC-B30 30 70

" Binder : sulfur by-products.
? W/B : Water to Binder ratio.
9 B/S : Binder to Sand ratio.
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Fig. 1. Test results of compressive strength depending on the mix ratio and curing condition (Atmosphere curing).
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Table 2. Compressive Strength According to Mix Ratio

Compressive strength (MPa)

Curing time (day)

7 14 28

PC 6.5 17.5 24.1
PC-S10 6.2 453 54.3
PC-S20 3.1 30.1 28.7
PC-S30 1.8 19.0 22.1

Table 3. XRF Analysis of Specimens After Adding Sulfur
By-products
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