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Research on kinetic law of methane degradation with Fenton reagent
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Abstract : In order to study methane degradation and the kinetic law with hydroxyl radicals( + OH) generated via Fen-
ton reagent ,in the self-designed bubbling reactor,the effects of reaction time ,H,0, concentration, Fe’* concentration,
initial pH value ,and reaction temperature on coal-mine gas( methane ) removal efficiency were investigated respective-
ly. The experimental results indicate that Fenton reagent can effectively decompose methane. As for methane with an
initial concentration of 4. 9% , about 0. 25 of methane is degraded under the optimized experimental conditions of
¢(H,0,)= 100 mmol/L, ¢ (Fe** ) = 2. 0 mmol/L, initial pH value of 2. 5, and reaction temperature 25 °C after
30 min. Furthermore , the non-linear fitting of relationship curves between the degradation efficiency of methane and
reaction time,demonstrates that the reaction kinetics accorded with Boltzmann equation. Meanwhile , the parameter d_
acts as the concentration empirical correction-factor of influencing the degradation efficiency of methane and the quan-
titative calculation-formula of methane degradation rate is finally obtained.
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Fig. 1 The device diagram of degradation experiments
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Fig. 2 Effect of reaction time on methane
removal efficiency by Fenton reagent

2.1.2 H,0, WJ¥

m & 3 vl B H,0, A, B b % i
RN KGR B fas, XFEEHT
c(H,0,) BARES B4 ¢(H,0,) K, =4 - OH (&
WA ; 24 ¢ (H,0,) & A, b #) H,0, AMEARE
5 Fe® RN =B Z ) - OH, Sl 78 5 0 — FF 46 el
B Fe? A AL N Fe'* (k=53 L/(mol - s)) ') ffij5
SN TE Fe’* BIMEAAE ] R 34T X HERETHAE T
H,0, , 34 T - OH B4



B2 : Fenton 1) S AL A Y e ) 31 7 2 AR 1599

030r

0.5}
B 0200
S

4
& 0.15F

0.101

0.05

0 3|0 6|0 9IO 1|20 1|50 léO 2|10
H,0,# & (mmol « L)
B3 H,0, HeBEXTH BB 2 15
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Fig. 4 Effect of Fe** concentration on methane

removal efficiency by Fenton reagent
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Fig.5 Effect of initial pH on methane removal efficiency
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Table 1 Variations of critical points under different Fe** concentrations
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eI R? d, A A,
(mmol - L71) 1,/ min w, t,/min w, t3/min ws
0.5 0 0 5.34 0.011 4 23.92 0.142 6 0.998 78 5.306 0 0.146 4
1.0 0 0 5.40 0.015 4 28. 66 0.2155 0.998 89 5.121 0 0.224 5
1.5 0 0 5.39 0.019 9 26. 38 0.239 1 0.999 72 4.468 0 0.246 6
2.0 0 0 5.42 0.025 7 23.10 0.248 9 0.999 34 3.893 0 0.253 8
# :c(H,0,)=100 mmol/L,pH=2.5,T=25 C,
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Table 2 Variations of critical points under different H, O, concentrations

H, 0, MR/ A’ B’ c
R d, A A,
(mmol - L") t,/min w) t,/min w, t3/min ws
20 0 0 5.39 0.009 8 29. 54 0.1199 0.999 68 5.411 0 0.1319
50 0 0 5.41 0.013 4 28.46 0.1979 0.999 92 4.985 0 0.209 6
80 0 0 5.37 0.018 9 27.82 0.239 1 0.999 38 4.813 0 0.248 9
100 0 0 5.42 0.0257 23.10 0.248 9 0.999 34 3.893 0 0.253 8
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