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ABSTRACT

Deodorization characteristics and removal rate of sulfur-containing odor have been
investigated in the soil filter reactors packed with montmorillonites (Mont.), rice
hulls(Rh.), and thickening-activated sludge(Ts.). And variation of pH and SO with
the removal of malodorous sulfur compounds have been investigated together.

As compared removal rate of montmorillonites between wet and dry condition for
sulfur compounds through batch test. it showed that wet condition was better than
dry one: removal ratio, as wet/dry, was H2S of 1.2 and CHsSH of 1.9, and decrease
of pH and increase of SO concentration in the wet condition also showed to be
larger than in dry condition. In continuous test for biological deodorization experi-
ment, removal rate of sulfur compounds in reactor packed with Mont., Rh. and Ts.
was more than 98 %, and the variation of static pressure was maintained stably
under condition of SV 150 h™, LV 4.2 mm/sec and SV 200 h™’, LV 5.6 mm/sec. and
in reactor packed with Mont. and Rh.. HzS was 76.4 % to 87.2 % and CH3SH was
87.8 % to 93.3 % under the same condition. From above results, it ascertained that
it can obtain the high deodorization efficiency by inoculating thickening-activated

 sludge in soil filter using montmorillonites.
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Table 1. Packing conditions of deodorization media in reactors

Items Reactor 1 Reactor 2 Reactor 3 Reactor 4
Packing material® Mont. Mont. Mont., Rh. Mont., Rh., Ts.
Packing volume(m¢)
Mont. 4 (100%) 4 (100%) 118 (60%) 98 (60%)
Rh. - - 78 (40%) 39 (20%)
Ts. - - - 39 (20%)
Packing density(g/m¢)
Mont. 1.13 0.85 0.76 0.75
Rh. - - 0.12 0.12
Ts. - - - 0.69
Packing height{mm) 80 80 100 100
Moisture content(%) 0 40 40 40
Initial pH 7.2 7.3 7.0 6.9
Initial SO4* (mg/L) ND ND 5.8 14.5
Initial static pressure (mmAq/10cm) - - 38 41

Packing material® : Mont.(montmorillonites), Rh.(Rice hulls), Ts.(Thickening-activated siudge)

Table 2. Running conditions of reactors

Period sv Lv a Mean inflow loading
eriods inf (g-gas/kg-media  day)
Reactor No. (day) () | (mm/s) | (2/min)
HzS CHsSH
Reactor 1 - 100 2.2 0.01 0.40 0.06
Reactor 2 - 100 2.3 0.01 0.52 0.08
Run 1 1~16, 21~24 90 2.5 0.29 0.09 0.01
Run 2 25~35 150 4.2 0.49 0.63 0.10
Reactor 3
Run 3 17~20, 36~49 200 5.6 0.65 0.85 0.13
Run 4 50~55 300 8.3 0.98 0.83 0.13
Run 5 1~16, 21~24 90 2.5 0.29 0.08 0.01
Run 6 25~35 150 42 0.49 0.60 0.09
Reactor 4
Run 7 17~20, 36~49 200 5.6 0.65 0.80 0.13
Run 8 50~55 300 8.3 0.98 0.79 0.12
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Fig. 2. Removal rate of H2S and CHsaSH in
montmorilionites.
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Table 3. Removal capacity of montmorillonites with inflow loading in batch test

Inflow Reactor No Inflow loading Mean removal capacity

n gas ' (g-gas/keg-media - day) (g-gas/kg-media - day)
R-1(dry) 0.40 0.030

HoS
R-2(wet) 0.52 0.045
R~1(dry) 0.06 0.015
CHsSH

R-2(wet) 0.08 0.038
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Table 4. Comparison of pH and SO.* be-
tween initial and final in batch test

pH SO (mg/ ¢)
Initial | Final | Initial | Final
Reactor-1 7.2 59 ND 26.9
Reactor-2 7.3 54 ND 133.0
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Fig. 4. Removal rate of sulfur compounds in

soil filter reactors.

Table 5. Removal rate of sulfur compounds
with inflow loading in continuous

test
Inf. | SV |Reactor| Mean inflow loading | Mean removal
gas |(hM)| No. |(g-gas/kg-media-day)| rate (%)
R-3 0.09 98.2
90
R4 0.08 99.3
R-3 0.63 87.2
150
R-4 0.60 98.2
HoS
R-3 0.85 76.4
200
R-4 0.80 98.0
R-3 0.83 46.4
300
R-4 0.79 722
R-3 0.01 99.5
90
R-4 0.01 99.7
R-3 0.10 933
150
R-4 0.09 98.9
CH3SH
R-3 0.13 87.8
200 |—
R-4 0.13 98.7
R-3 0.13 62.0
300
R4 0.12 741
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Astn Birad viddazierd EEHste
Ago] F9 FARsFE F3rae 0.8g-HoS/
kg-media - day, "lgel27ee 0.13g-CHsSH/
kg-media - day®2 A& o] & o, &
W, SV 2 Lve #dste] REFe] A, SHA
829 4G B ¥UE ¥ e €A
g £t 59 AAdcie A A7t F¥E
"azh ek,



Montmorillonites, ¥7 % &84 &2 & 32

4. 2 E

B AFM = & E (montmorillonites) & F4
o2 e EYEHY vE7idA BElai(HS)
2 o] 2R (CHsSH) e &2t gE o3 7t2q
Ul BE BelstetHQ ALY e 4A,
FTEHEAeNE EY $AT B9 4EHH A
A5 4P 3T 27 o 2L AES A
< F AN

1) Batch test® %3t BEE 3z ¥ &84
ele] oA FBgtEe AALE vl 2
2, A A& (wet/dry) & HeS7F 1.2, CH3SH
7t 1.92 vehd Eokizte d¢ fatdce
FEE ¥Rstn gle Aol AAE] FolA
e A& G,

2) Svet fRYRIE deMd A vEHEde
B E 4EZ A9 (Reactor-4)ole F3hd
Foll AR W 98% ©142Y UFHD =
2 AAEE 2oy 2874 ¥ BH(Re-
actor-3)ell& MAEe] A Zasle BYE
Vel Fdge A9 svel Fotel o
2t AdE 4 4532 Reactor-49A]
£ Reactor-38.¢} o4 ¥& Ho|len} vin
H dAAQ Aoz vehygr)

3) pH% SO/ wEe ¥g B, sV 150h™

3} SV 200h'e] ZHoIA Reactor-4¥& SO

7F 1.138mg/L7HA F7Hl ey pHe 5.8%

ZolA & FAEEAM 98% ojde] g2

AAEE B Reactor-35c} €4 $£2 Azl

& Ve,

He] Aoz NE FHPE A2 E BE

B3l Held A5 pHE AFAE £ ¢l

I EG Egdol dF g e 758

*3*317*]% AEgoH 52 EHALL B
F dde AL g%es, LVE 8.3mm/

secE FFAIZ FAA Hte] At 34

AAgo] A Faste AoZ Yeyiong

LVE 8mm/sec ©13t2 &4 Hart gl

4

~—

2 ave A

EdddMel HS, CHiSHY A A 51

Ab A}

gt Fdried i xde

2 #4544, ool ZA=UY
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