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Study on the Process Parameters of VPSA for Gas Enrichment from Return Air of Coalmines
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Abstract; The influence of process parameters on the effect of gas enrichment from return air of coalmine with doub-
le-tower VPSA method taking the activated carbon as the absorbent was studied. The results showed that in four pa-
rameters,such as half-cycle, pressurization time, times of upper even air pressure and lower even air pressure,etc. the
both of half -cycle time and time of upper even air pressure at the outlet end had most important influence on the
methane concentration of the gas product,next was the pressurization time and the last was the time of lower even
air pressure. The best mode of even air pressure was upper even air pressure with 0.5 s of time and, the smaller
diameter of orifice, the higher methane concentration of the gas product was. In order to increase the methane concen-
tration of the gas product,a usable method is to decrease the diameter of orifice.
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Fig. 1 Double-tower VPSA experimental device for gas enrichment from return air
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Tab.1 Time sequence table of circulation
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IE A S AN 36 2 TR . 7E I LT
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T T Y Tab.2 The data of orthogonal experiments L, (3") s
Rt [ RESE T T AL S 1 75 JE B il EHIERE R ERE
Tk /N 2 IR EC BT B 4 R B S wr ! ’ ’ !

1 8 0.5 0 0
2 %Bﬁ%%'—ﬁﬁd‘ﬁ 2 11 1.0 0.4 0.4
2.1 Eﬁ;gﬁzﬁ% 3 14 1.6 0.8 0.8
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Tab. 3 Results of orthogonal experiments

L1IRE AW/ s TR/ s LR/ s THIE/s 7S

R 1 2 3 1 RSB 7
1 8 0.5 0 0 0. 356
2 8 1.0 0.4 0.4 0.434
3 8 1.6 0.8 0.8 0.458
4 11 0.5 0.4 0.8 0.488
5 11 1.0 0.8 0 0.532
6 11 1.6 0 0.4 0.442
7 14 0.5 0.8 0.4 0.586
8 14 1.0 0 0.8 0.506
9 14 1.6 0.4 0 0.530

mi1=0.416 0 mip=0.476 7 mi3=0.434 7 myy =0.472 7
m mo1 =0.487 3 my; =0.490 7 mo3 =0.484 0 myy =0.487 3 T=1.332 0

- Y=T/9=0.481 3
msz =0.540 7 ms, =0.476 7 m33=0.525 3 ms; =0.484 0

S S;1=0.023 48 S; =0.000 392 S;=0.012 363 S, =0.000 355 —
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