REBERHREE $48(HE3M), 295~301, 19%

J. of the Korean Environmental Sciences Society

X3 Thiobacillus neapolitanus R-108@ 0|28 |
M= HAEHAH

AL EQGAR .Y -FY 34453

BAZANS D nBAFS CBA GARPBATY,
"AATER AEF, RIS et et
(19949 109 109 H%)

Continuous Deodorization of Malodorous Sulfur Compounds
Using Immobilized Thiobacillus neapolitanus R-10

Yong-Don Weon, Sang-Bo Park, Won-Koo Lee",
Beung-Ho Ryu™ and Seung-Koo Song™

Dept. of Poly. Eng., Pusan National University of Technology,
*Public Health & Environ. Inst. of Pusan,
“Dept of Food Sci. and Technol, Kyungsung University,
**Dept. of Chem. Eng., Pusan National University
(Manuscript receive 10 October 1994)

Abstract

Continuous deodorization of malodorous sulfur compounds by Thiobacillus neapolitanus
R-10 immobilized onto a polypropylene pellet was studied using a column reactor at 30C.
The maximum amounts of immobilized cells was 5.3 g/l polypropylene with 5X7.5mm in
pellet size, and the amounts of immobilized cells in the higher part of the column was as
twice as in the lower part. The optimum pH and temperature for removal of dimethyl
sulfide were 6.0 and 307C, respectively. When 5-20 pi/l of hydrogen sulfide and
methylmercaptan were employed 98% of removal efficiency were achieved. In contrast,
lower concentrations of dimethyl sulfide and dimethyldisulfide should be supplied to meet
satisfactory deodorization efficiency. The immobilized cell column was successfully operated
for the deodorization of mixture of sulfur compounds over 15 days without significant loss
of initial activity achieving high efficiency.
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Na:S:03 8g, KHoPOs 2g, KoHPOs 2g, NaxCOs
0.4g, NH4Cl 0.4g, MgSOs - 7TH:0 02g 3 v gkl
714 ¥ 2miE FHF 11 594 A2
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e (Fig. 1).

Fig. 1. Experimental appratus for the continuous

deodorization of malodorous sulfur compounds
by immobilized T. neapoliitanus R-10.

11 Air, 2. regulator, 3. pressure gauge,

4. HzS cylinder, 5: methylmercaptan cylinder,

6: dimethylsulfide cylinder,

7: dimethyldisulfide cylinder,

8 control value, 9: flow meter,

10: water bath, 11! pump, 12: column reactor,

13: outlet gas.
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53 dARELZ 10MT B¢ cB/AAT 13
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Table 1.

Effect of pellet size on the amounts of immobilized cells of 7. neapolitanus R-10

Polypropylene pellet size

Reaction position

Amounts of immobilized cells(g,dry
cells/l.polypropylene)

S5mm X 5mm Upper 2.36
Lower 4.37
Smm X 7.5mm Upper 2.67
Lower 5.30
5mm X 10mm Upper 2.10
Lower 4.88
ZM 5mm X 5mm % 5mm X 10mm¢ A% sp.EHE LS9 methanthiolS AAE w) 3=z
oh 7t Bk whe ) d3e) nAE Rio) @ o] pH 45~6.00)Atke A% Akt
& Ae g7l R RH FFHE /149 7]
4 9gos werl R 2y dE vy
E 5E7 271 AEQ Ao fokd bmm X mof R -
75mm pelleto] P]4Ee] o] B AL R /\
Alo) 718kt ARl MR FAS] TEA dFE A R //a\a ! y \w
o2 AREY ¥ AYANE Smm X Tomm . / VoS
pelletsl Y3 FA§ A& ; \ /
E 40 ?/ \ ’,) ’1‘\
=] cCol o8 @ / L )
32pH ¥ 229 ¥k z x C/ \ ¢ \
3 L
A&7 088 FEHF FAEAY @ ST m B @ w o . 5 s 5o

4 w19 sx9 DMS FYsta AAuA Y &
3 £5E 100 m/minZ FAFHEA], ol A |
9] pHE 2~129 ¥MY=2 25+= 10°CA 50°C
2 "W3ANEA DMSY AAEES FH3A0
Fig2AolA RedFE ulel o] DMS 714 A A
& 30°CAM 9%z 7+ A vEergter, 25°C
ol A& 90%, 35°Col M= 78%H et 20°C o8kt
40°C ol ol = DMSY A AEo] dAsA FU
t}. 3 pHe A%, pH 614 HAAAHES e

WlthFig2B). ©)A& T neapolitanus R-109}

Bulsle gastasaAd AHGAH =P dAs
= Aot (dE&E, 1994). o) ZA= Tanji F
(Tanji et al, 198%)°) T thioparusg ©}&%

DMSS] A AZEEo]l 30°C, pH 6914 714 =AU}
£ B39} Cho ¥(Cho et al., 1991)¢] Thiobacillus

Temperature  (°C ) pH

Fig. 2. Effect of temperature(A) and pH(B) on the
continuous deodorization of DMS.

3.3 HSe A%X

AL&uSo15 o] &3 S 7iAY AARLSS
o jdde] F8E5EE 100 ml/min

2 ZAFT F71Y F45E 10 Ymin B 20 /min
g2 47 AWM HSS $5E 534 1089,
1563 92030 pl/l EEE FYUsiYeue] AAR
& Table 20 VEFHIEE 37154 10 J/mindl A
HgbA HA FAFTEE 1089 ul/l ofRAar ofuh A
AHE 97%010 28 HSe FUwsEe whet AA
&9 W3lEo] Aty ojd W F7HES 20
/minZ ZF7HANHE A9, HSY AAES s
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Table. 2. Deodorization rate of H;S by immobilized T, neapoiitanus R-10 in a packed column reactor

Air flow rate Inlet concentration Outlet concentration Removal rate

(I/min) (/D ) (%)
5.34 0.16 97

10 10.89 0.34 97

15.63 0.78 95

20.30 3.25 84

5.13 1.64 63

2 10.49 3.99 62
15.77 6.61 58

20.24 11.32 44

PA vEen, HS9 FUFZrt FMESE gt MMS #2& Z+7 408, 880, 1244 2 16.20

AAEe] 2A ol WISERE F9% F AAEE TFEQUT Table
3N HejFe wpsh o), MM Z$E HS9
3.4 MM2| AHH A B A FER AAES Jehlled), 408

R/ A B9 880 wi/l A | AAE] 247 98%
AHEINE AME3IY MME &R A3 9 2 713 =

Table 3. Deodorization rate of MM by immobilized T. neapolitanus R~10 in a packed column reactor

Air flow rate Inlet concentration QOutlet concentration Removal rate

({/min) (ul/1) (/D (%)
4,08 0.06 98

10 8.80 0.18 98

12.44 0.98 92

16.20 2.23 86

417 1.24 70

20 8.21 3.13 62

12.30 5.78 53

16.04 8.17 49

Table 4. Deodorization rate of DMS by immobilized T. neapolitanus R-10 in a packed column reactor

Air flow rate Inlet concent ration Qutlet Concentration Removal rate

(I/min) (pi/D (/D (96)
261 0.07 98

10 4.00 0.08 9%

6.23 0.62 50

817 1.31 34

2.04 0.73 64

20 4.23 1.69 60

6.05 2.78 54

8.16 4.24 43
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Table 5. Deodorization rate of DMDS by immobilized 7. neapolitanus R-10 in a packed column reactor

Air flow rate Inlet concent ration Outlet Concentration Removal rate

({/min) W/ (/D (%)
308 0.05 98

10 6.15 0.14 98

9.20 0.93 90

1243 1.76 86

3.29 0.92 72

20 6.36 2.04 68

9,61 4.43 54

12.02 6.25 48

35 DMS % DMDS2| d=5KH

Free cell o]&3% DMS A AAFNA DMS
B%7F H:SE MMo) HI3] AARLEe ¥A et
g AA(EEE F, 19945 n3dd, DMSY ¥
EE 261, 400, 623, 817 ul/If] ¥EHYE g
@A 2339 YAt DMS FYE=7t 261,
400 pl/19 W AAE] BBE 7 A et
tH(Table 4). ¥ DMDSY Z$% FYUFEE &
Aste] FF3F A3, Table 59149 o] EbDG
DMDSe AMAEo] DMSY 7ZA$-9 AY fAM
AFE BYFU
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Fig. 3. Operational stability for the continuous
deodorization of the mixture of malodorous
sulfur  compounds by  immobilized T,
neapolitanus  R-10: (O)H.S, (@MM, (4}
DMDS, (A)DMS.
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