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Optimization on Slow-Release Inhibition of Biomethane and the Kinetics Model

of Diffusion
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Abstract: The diffusion mechanism of acetylene,which can inhibit the activity of methanogens,was studied. Paraffin wax and rosin were
used as matrix of slow-release and calcium carbide was used as inhibition material. Based on the T. Higuchi equation and the
characteristics of slow-release inhibitors,a mechanism model was derived. Moreover, the effective diffusion coefficients (D, ) can be
acquired by this model. During the diffusion process,the reaction heat of calcium carbide and water could make acetylene gas expansion
and caused the slow-release inhibitors expansion if the hardness of the slow-release inhibitors is inadequate. The hardness and
compactness were enhanced and the effective diffusion coefficients reached 2.284 9 x 10 “Fem®/min (R = 0.990 1) when the mass
faction of rosin was 20% and the mass ratio of matrix to calcium carbide was 1/1. Hence, the mitigation the methane generation with
municipal solid waste (MSW) can be achieved by the technology of slow-release inhibition.
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wax matrix with different melting point
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Table 1  Parameters fitted by modified T. Higuchi equation
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62 ~ 64 0.3186 0.2094 0.9974 0.2090 1.1521
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different ratios of calcium carbide
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Table 2 Parameters fitted of acetylene release with the different mass faction of rosin and different ratios of calcium carbide

AT B 38/ % FE 05 Bk AL AT 1Y L A3 m./g v’ R’ A/mg-cm ~? D, x107%/cm? +min ™'
5 1/1 0.336 1 0.1888 0.9953 0.2205 8.8782
5 2/1 0.3142 0.1551 0.990 7 0.1360 9.7109
10 1/1 0.3595 0.1176 0.9923 0.2358 3.2204
20 1/1 0.3649 0.099 8 0.990 1 0.2394 2.2849
30 1/1 0.3830 0.100 1 0.9820 0.2512 2.190 1
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the different mass factions of rosin
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