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Abstract: In this paper, the current research status of combustion and oxidation technology used for coal
mine methane with low concentrations and ventilation air methane (VAM) of our research team are summa-
rized and partial research results has been listed and displayed. Using filtration combustion experimental units,
the typical flame structure and temperature profiles of porous burner were obtained. By the self-designed
VAM oxidation apparatus, the axial temperature profiles in the experimental unit with VAM reciprocating
flow were measured. The conception of combustion and energy utilization system used for coal mine methane
with low concentration were organized which coordinated effectively the reasonable matching of different
devices. The system avoided effectively the low-density energies losses.
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Figure 1. Contributions of gas to greenhouse effects (Watts/M?)
1 BERSEHE IR EHMETER (Watts/M?)

2 BFIEME% LT BRRER I RAR R A FLHT
TR K

2.1 {RRE FLET S FE MR AR R IR &) 97

Hr, B2 AN RO N T 2808, R
BT KK EIEIETR S SEhs b, RAREZ
LA T A e S Rk i E R e (Filltration com-
bustion, FC) , R n[BATARAEIME 2 AL I [F] I
RIS AR . T EZ LA B ke, KA
I3 2 PO AARTEFLBR P R R AR
Z AL R R AR (FEARSCI 3.1 WL T % 2
PRI 1) K IEIRDLD

17%

Flue gas
T T T T T Combustion
Large pores — Zone
region
— Ignition
Small pores ~_
region .
[111  Preeing

Gas mixture

Figure 2. Schematics of porous burner
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Figure 4. Arial temperature profiles of porous burner
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Figure 6. Schematics of the reciprocating combustion system and

temperature profile
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Figure 7. Pictures of TFRR experimental systems
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Figure 8. Arial temperature profiles of TFRR apparatus

8 TFRR R EI#f MHIRHEIRE S R TRR

1800

1600 |-
1400 -
1200 |-
1000
800 |-

-0- 0.15
600 | { -O— 0.30
400 | s - 045

Gas temperature / K

200

0 100 200 300 400 500
Axial length / mm

Figure9. Arial temperature profiles of TFRR apparatus
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Figure 10. Heat recovery rates vs. methane concentrations
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Figure 11. Schematics of the power generation and mine cooling system using mine gas of low concentration
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