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Biological Deodorization of Malodorous Sulfur Containing
Gases from the Nightsoil Treatment Plant

Huh, Mock

Summary

Malodorous gas from the nightsoil treatment plant cause one of the serious environmental problems.

Therefore, this lab—scale experimental study was performed to develop the economical and efficient

biological deodorization method using the waste activated sludge as new deodorization process.

The results from this study can be summarized as follows:

L. It is ascertain that the odor from nightsoil teatment plant can be deodorized biologically by activated

sludge.

2 It can be interpreted that the biological deodorization using activated sladge and organic waste

treatment confirmed simultaneously can be achived at the loading conditions below 0.28mg glucose/

mg MLVSS for hydrogen sulfide and below 0.37mg glucose/mg MLVSS for methyl mercaptan.

3. In this process. main environmental factor to decrease the deodorization efficiency was acidification of

liquid by decrease of pH.
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Fig. 1 Schematic diagram of basic experimental apparatus for activated sludge deodorization

A. Gas bag (Polyethylene)

. Air pump (Handy sampler, KIMOTO ELECTRIC CO. LTD. HS—6A)

. Sampling point of inlet gas
. Control vaive of aeration volume

Air distributor (G2 Glass fiter)
. Sampling point of column material
. Injection point of column material

B
c
D
E. Air flow meter (Soap buble air flow meter)
F.
G
H
R

Sampling point of outlet gas
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Fig. 2 Schematic diagram of air and specified odor gas mixing system

1. Law gas bag (Teflon, 2¢)
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Air pump (Personal air sampler, SKC Inc., MODEL 223—3, 0.498m¢/Count)
Air pump (Handy sampler, KIMOTO ELECTRIC CO., LTD., HS—6A)
Gas meter (Wet type integral gas flow meter, WT—1A)
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Table 1. GC—FPD operating condition for determination of CHzSH and H,S

Model SHIMADZU GC 7 AG
5ft x 1/8 inch O.D. Teflon(FEP)
Colum
Chromosil 330 (60~80 Mesh)
Detector FPD(Flame photometric Detector)
Injection 80
Temp. Oven 4
IS i
Detector 40
Flow Ny 20
Rate Hy 40
(mi/min) Air 200
Integrator SHIMADZU CR-1B, Sp4270
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Table 2, Analtical methods and instruments
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CONSTITUENTS UNIT METHODS AND INSTRUMENTS
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SS, vss mg/] Gravimetric method (Glass fiber filter)
SOf_ me/1 Absorption spectrophotometric method (SHIMADZU,

Double—beam UV 140—02)
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Fig. 3. Schematic diagram of deodorization
.mechanism by activated sludge
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Fig. 5.Removal efficiency at different H,S concentrations
gas flow rate : 100m¢/min (17.5cm/min)
o : H,S removal efficiency at MLSS 4,720 mg/1
»—a : H:S removal efficiency at MLSS 7,195 mg/1
4—* 1 H:S removal efficiency at MLSS 10,555 mg/1
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Fig. 6. Removal efficiency at different CH3SH concentrations
gas flow rate : 100mg¢/min (17.5cm/min)
e—o: CH3SH removal efficiency at MLSS 3,819 mg/1
s—u: CH3SH removal efficiency at MLSS 5,415 mg/1
a—a: CH3SH removal efficiency at MLSS 6,533 mg/1
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Fig. 7. Effect of glucose addition on the deodorization by activated sludge
gas flow rate : 100mé/min (17.5cm/min)

effluent H,S concentration at MLSS 4,720 mg/1

effluent H,S concentration at MLSS 7,195 mg/1

effluent H,S concentration at MLSS 10,555 mg/1
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Fig. 8.Effect of glucose addition on the deodorization by activated sludge
gas flow rate : 100m¢/min (17.5cm/min)
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Table 3. Variation of pH and SO2~ concentration during HoS deodorization

100 ppm 500 ppm 500 ppm=*

Ha ot pH so:_ pH S pH

st. 6.10 7.23 1.04 7.06 0.95 7.21

R-1 Fi. 6.46 7.23 3.79 5.65 4,20 6.65
—, 5.49 9.56 9.56 6.83 8.71 7.15
Fi. 9.47 7.52 11.08 7.14 16.29 6.10

st. 4.49 7.48 10.84 6.65 13.07 7.13

3 hL 9.66 7.39 13.07 7.36 24.62 6.39
e S 10.04 7.44 16.10 7.00 17.70 7.17
Fi. 11.36 7.31 16.57 7.15 27.46 6.58

%* : glucose test St.: starting condition

Fi.; Final condition

Table 4. Variation of pH and SO% concentration during CH3SH deodorization

20 ppm 50 ppm 30 ppm=
CH,SH — p=

so’ pH 50} pH sof pH

- St. 8.08 7.28 3.27 7.35 107.40 -
Fi, 8.55 7.00 4,97 7.11 111.20 -

R-2 St. 6.84 7.64 5.97 7.76 65,00 -
Fi. 7.39 7.79 6.68 7.01 110,00 -

- St. 7.78 7.8 7.24 7.74 25,00 -
Fi, 8.24 7.70 9. 66 7.01 56.20 -

R-4 St. 9.90 7.70 9.26 7.42 88.60 -
Fi, 11,36 7.72 11,36 7.14 116.80 -

* ;glucose test St.; Starting condition

Fi.; Final condition
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