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Desulfurization of Biogas Using Micro Bubble in a Biogas Plant
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Abstract >> This paper describes the reduction of a hydrogen sulfide (H»S) generated from a biogas plant. Micro
bubble system is adopted to supply air into the water in the reaction chamber, which can increase the contact
area of the supplied air to the reserving water. Two stage reaction chambers having two reaction rooms are designed
and manufactured to enhance the reduction rate of a hydrogen sulfide. Sodium hydroxide (NaOH) is also considered
to get rid of a hydrogen sulfide. Air volume rate to the water in a reaction chamber is maintained between 0.5
and 1.0m’/min. Throughout experimental measurement of the concentration of a hydrogen sulfide by changing the
volume of supplied air into the water, reduction rate of a hydrogen sulfide increases as air volume increases. Adding
sodium hydroxide to the water with the air supply can reduce effectively a hydrogen sulfide up to 99.5% from
biogas. It is noted that a hydrogen sulfide generated by a biogas plant can reduce by supplying micro bubble
air and sodium hydroxide effectively.
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1: first reaction chamber, 2: second reaction chamber, 3:
first micro bubble tube, 4: first reaction room, 5: second
reaction room, 6: first gas reserving tank, 7: second micro
bubble tube, 8: third reaction room, 9: forth reaction room,
10: second gas reserving tank

Fig. 2 Layout of experimental apparatus
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Table 1 Conditions of experiments
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Table 2 Types of experimental variables

Conditions value Variable types Variable name
Water volume in a reaction champer 125liter Feeding volume of bio-gas:1.3m3/mjn
Pressure rise of a blower 1,500mmAq v:rli);;?es Concentration of hydrogen sulfide:4.252ppm
Flowrate of a blower 1.5m’/min Bubble size : 0.015mm
Bubble size 0.015mm ) Volume ratio of NaOH to water
— Variable - - -
Acidity of water PH 7 variables Feeding air volume through micro bubble

Concentration of NaOH 98% tube

Fig. 3 Picture of micro bubble
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Table 3 Value of variable variables for experiments

Experimental numbers
1 2 3 4 5 6

Variable types

Feeding ratio of

NaOH to water, % 051 10 | 15

20 | 25 | 3.0

Feeding air volume
through micro 05 1] 06| 07|08 ]| 09|10
bubble tube, m’/min

(c) micro bubble tube

(d) reaction chamber

Fig. 4 Injection equipment of NaOH
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Table 4 pH of water by feeding air

Experimental numbers

Variable types

Concentration of H,S
at inlet, ppm

Feeding air volume
through micro 05|06 | 07| 08| 09| 10
bubble tube, m*/min

pH 70

|Concentration of H2S at Outlet

90, /

o
o

L
»

Reduction Rates of H,S, %
=
S
I
Concentration of H,S at Outlet, ppm

T R 1000
60 ‘l\ L
50 \\‘ 500
Reduction Rates of HoS T Y
40 T T T T T T T T T T 0

05 06 07 08 09 10

Feeding Air Volume, m*/min

Fig. 5 Results obtained by air bubble feeding to the water
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Table 5 pH of water by feeding air and NaOH

Experimental numbers

Variable types 1‘2‘3‘4‘5‘6

Concentration of

HoS at inlet, ppm 4,252

Feeding air volume
through micro 05 (06| 07| 0810910
bubble tube, m*/min

Feeding ratio of

NaOH to water, % 05 10 | 15] 20| 25| 30

pH 85 | 86 | 87 | 88 | 89 | 9.0

100 2500
Concentration of H>S é
°\o at Outlet I =
o 90 2000 ibj
e 3 o
b ®
° 80 1500
L 2
& ‘ 5
g 70 \Reduction Rates of HaS 1000 2
g=] .2
T 60 -500 =
~ 3
g
50 ko ©

T T T
05 06 07 08 09 1.0

Feeding Air Volume, m*/min

Fig. 6 Results obtained by the feeding of air bubble and
NaOH to the water
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Fig. 7 Comparisons of reduction ratio of H,S between the
feeding of air bubble and air bubble plus NaOH to the
water
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