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Abstract

The present study was performed to develop the removal system of the offensive gases,
including hydrogen sulfide of acid gas, ammonia or amine of base gas, from the nightsoil
treatment plant. In order to remove the offensive gases, the Fe-EDTA system liquid phase
catalytic oxidation method with the bubble lift column reactor was employed.

From the results obtained, it was confirmed that the offensive gases can be deodorized
simultaneously and also hydrogen sulfide of acid gas, ammonia of base gas completely
removed at pH 6.45. In addition, as input gases feed rate the efficiency of acid gas did
not change but the efficiency of base gases decreased to approximately 90% at pH 6.
0.

From the result of particle size analyzer, it was found that the particle sizes including
sulfur and other impurites grew up to 21u#m over 72hour reaction time.
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Table 1. The composition of prepared catalyst

Conc. Weight  Grams Moles

Materials

1) Fe(NO;);9H.0  404.02 1726 0.43

2) Na,EDTA 372.25 144.3 0.39

3) Na;COs 105.99 81.96 0.78
Water 20000

1) Fe(NOs); + 9H:0 . Ferric nitrate

2) Na,EDTA : Ethylenediaminetetraacetic acid,
disodium salt

3) Na,CO; : Sodium carbonate, anhydrous
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Table 2. The odor gas composition in the nightsoil
treatment plant for each unit process

Concentration of Sludge tank Reservior Concentrator
each process

Gas (ppm) (ppm) (ppm)
H,S 2 120 135
NH, 5 54 64
R-NH. 5 64 48
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Fig. 1. Schematic diagram of bubble lift column reactor system.
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Fig. 2. Removal efficiency change of hydrogen
sulfide and ammonia as catalyst’s solution
pH varied.
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Table 3. The treated outlet gases concentration
with pH variation.(input gas feed rate : 23

liter/min)
H,S conc. NH; conc.
pH meter
(ppm) (ppm)

4.17 26 1

5.61 20 0

6.13 8 0

6.24 7 0

6.45 0 0

6.94 0 1

7.42 0 25

7.76 0 20
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Fig. 3. Removal efficiency change as a function
of gases feed rate on the pH 6.0.
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Table 4.The treated outlet gases concentration
with input gases rate on the pH 6.0.

input H.S conc. NH; conc.  R-NH. conc.
gas rate (ppm) (ppm) (ppm)

(L/min) high low aver high low aver high low aver

10 0 0 0 3 45375 4 5 45

15 0 0 0 4 4944548 48 48
20 0 0 0 5 5 5 5 5 5
22 0 0 0 51 65 68 52 55535
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High Under|High Under|High Under|High Under|High Under|High Under Span
Size % |Size % |(Size % |[Size % |Size % |Size % 264
800 100 | 249 992775 829241 365|075 212|023 4.1 D(4.3]
719 999|224 989,697 790|217 339|068 199|021 32 4.72um
647 999201 985)627 747)195 317061 183|019 24
582 999|181 980|564 700|175 298|055 166|017 17| D[32]
523 998|163 973|507 651|158 283|049 148|015 11| 110um
471 998 | 146 963|456 602|142 270|044 130014 07
23 998|132 951]410 554|128 259|040 112|012 04| D[v09]
381 997|118 935|369 509|115 250,036 96|011 0.2 9.91ym
342 996107 916|332 467|103 242|032 80010 0.1
30.8 995)958 892 ]298 429)093 233029 66 DLv01]
277 994|862 863|268 395|083 224|026 53 0.37um
Source= : Sample|Beam length = 2.2mm | Model indp

Residual = 0.247% Dlv,0.5]
Focal length=45mm Obscuration = 0.0656 |Volume Conc.=0.0023% | 3.61um
Presentation=stnd Volume distribution Sp.S.A 5.4616m?%/cc.
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Fig. 4. The particle size analysis data of the sample of 2 hour reaction time passed.
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Particle size (um)

High Under|High Under|{High Under|High Under|High Under|High Under Span
Size % |Size % |Size % |Size % |Size % |Size % 1.63
800 100 {249 969|775 376|241 91075 70(023 17 D[4,3]
719 999|224 954697 314|217 88068 66]021 13 10.31ym
647 999201 932|627 260|195 86,061 62019 1.0
582 998|181 901564 215|175 84|055 57|017 0.7 D(3,2]
523 998|163 860|507 180|158 83049 52015 04| 1931y
471 997 | 146 808|456 154|142 82044 47014 03
423 995|132 745 410 134|128 81|040 41 {012 02| Dv09]
381 994118 675(369 119|115 79/036 36011 01| 103lum
342 991107 601]332 108)103 78032 31/010 00
308 986|958 524|298 100|093 76(029 26 DLv01]
277 979|862 447!268 95|083 73/026 21 10.31pm
Source= . Sample|Beam length = 2.2mm | Model indp
Residual = 0.524% D[v,0.5]
Focal length=45mm Obscuration = 0.2161 Volume Conc.=0.0190 % 9.27pm
Presentation=stnd Volume distribution Sp.S.A 54616m°/cc.
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Fig. 5. The particle size distribution anaysis data of the sample of 52.5 hour reaction time

passed.
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Particle size (um)

High Under|High Under|High Under|High Under|High Under|High Under Span
Size % {Size % |Size % |Size % |Size % |Size % 213
800 100 |249 582|775 156|241 87075 65|023 21| pg3]
719 981[224 520|697 144|217 84[068 62[021 18| 50
64.7 962|201 457|627 134|195 81061 59019 14
582 940|181 399564 126|175 79,055 56(017 11| D[32]
523 914|163 348|507 118|158 78049 52[015 0.7, 305:m
471 883 146 305|456 112|142 76|044 48014 05
£23 847|132 266|410 106|128 74|040 43|01z 03| DLv09]
381 806|118 234|369 101]115 73036 39|011 02 4983um
342 758|107 209|332 97103 71]/032 34[010 01
308 702|958 188 298 93|093 69|029 30 DLv.0.1]
277 642 (862 171268 90083 67026 26 3.58um
Source= : Samplel Beam length = 2.2mm | Medel indp
Residual = 1.673% D[v,0.5]
Focal length=45mm Obscuration = 0.2131 Volume Conc.=0.0274% | 21.66um
Presentation=stnd Volume distribution Sp.S.A 1.9698m?/cc.
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Fig. 6. The particle size distribution anaysis data of the sample of 72 hour reaction time

passed.
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