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Studies on the determination of atmospheric sulfur dioxide
and elimination of sulfur in kerosene by thiobacilli.

Bae Ham LEE, Byung Joe LEE, Young Yun JUN, Chung Gun LEE,
Tae Ho CHOE, and Sung Koo JUNG
(The Institute of Applied Microbiology, Kon-Kuk University)

ABSTRACT

The experiments attempted to basic studies on the atmospheric dioxide in Korea and on the

elimination of sulfur in oil by Thiobacilli in order to control of atmospheric sulfur dioxide.

The results of experiments are following as:

1) Content of atmospheric sulfur dioxide in industrial zone which used kerosene for

fuel was 0.092 ppm(average) and 0. 16 ppm(maximum).
2) Content of sulfur dioxide at room air which used briquet for stove fire was 0.44 ppm

(average) and 0,50 ppm(maximum).

3) Thirteen strains of thiobacilli were isolated from Korean soil and sewage and they

were identified with T. thicozidans(5 strains),

T. thioparus(3 strains), T. ferrooxidans(3

(strains), 7. denitrificans(1strain), and T. concretivorus(1 strain) in accordance with Waks-

man’s observation and the description in Bergey’s manual.

4) Two promising strains, one of T'. thicozidans and one of 7. ferooxidans. were selected

for elimieation of in kerosene.
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Table 1. Samplied date for A-plot
Period ] Date
1 Dec. 16, 1958
92 Dec. 20, 1968
3 Jan. 10, 1969
4 Jan. 12, 1969
5 Jan. 17, 1969

Note; The samples were taken twice each date
at 11,00 AM and 3.00P.M.

Table 2. Samplied date for B-plot.

B eriod Date
1 Dec. 18, 1968
2 Dec. 19, 1968
3 Dec. 23, 1968
4 Jan. 20, 1969
5 Jan. 21, 1969

Note; The samples were taken t;ice each derirtie;
at 11,00 A.M. and 3.00P.M.
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o oldEty] 1mlE KERARS] BiLEE B 87 (Waksman, 1922) 9 Bergeys(1957)
B 30°C 9 incubator o] FRERFEI G 9] manual & #@3I5d =9 o}-& Table 33
o H#E e AEe Waksman o Hisc 2

Table 3. The key of the Thiokacilli by Waksman and Bergey.

l' T .thioparus }T.ferrooxidans} T.denitr ficans ‘ T .concretivorus| T.thiooxidans

Enrgy source 527,89, 8,052  S,0427, Fe2* 52-,80, 8,052~ §27, §,042 £, 5,042
Size (p) 3x0.5 0.5x1.0 0.5%x1~3 0.5x1.5~2 .0x0.5
Accumulation of sulfur .

outside cell it None H <+ None
Pellicle formation + + + None None
Carbon source CO4%~, HCO3~ CO, from air COz%_ ,HCO3~ CO,from air COQ, from air
Nitrogen source Z:It]}:;f)enium salt ammonia nitrate 2:{1?1: 2:3:“' ammonia
Aerobism aerobic aerobic anaerobic aerobic aerobic
Growth on agar medium + - + + +
Motility —+ -+ + — +
Acid accumulation active strong active very strong  very strong
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Table 4. Content of atmospheric sulfur dioxide of A-Plot (unit; ppm)

;Tvv—ffrﬁesf " - g ‘ o — .‘{_._m‘ *>#7[77 —== ', T
Area 1 \ 2 i 3 ’ 4 1 5 | Average j Maximum
7+ 0.08 0.13 0.11 0.05 0.12 0.10 0.13
= 0.13 0.11 0.10 0.16 0.10 0.11 0.16
123 0.05 0.07 0.06 0.09 0.09 0.068 0.09
Table 5. Content of sulfur dioxide in room which used briquet for fuel (unit; ppm)
Times ’ 1 ] 2 l 3 ’ 4 ’ 5 ;; Average [ Maximum
B-plot 0.45 0.42 0.50 0.46 0.37 0.44 0.50
BEE wo] A2 e detz A7ty B. i@ Ar A REESR

o LB SFREe] 22 Foldz & 43 @ Soil Bl sewage fERo zXE LHgE
oh. Bifiel SiBe #WEE EWel WREY  Thicbeclli = 1383 2, o] E-¢ Waksman 5}
£LEHE B ERE 16cm, o] 6m 2 Bergey o] HEEF 4Kl & 5FoE B
2 AME 1m B Aojgdr}. o] FERE= 55 9k, B) Thiobacills thioparus------3 #,
fElkitko) el 7 2 &= 91t} T. ferrooxidans------2 ¥, T. denitrificans...-.-
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18k, T. concretivorus------1 ¥k, T. thicoxidans

@ 19 138kl KT Frrhe AERE
7ERE Table 63} 7},

Table 6. Content of sulfur in oil after treated
by Thiobacilli.
Strain No. Residual sulfur
T. thioparus-1 0.028
T. thioparus-2 0.020
T. thioparus-3 0.023
T. ferrooxidans-1 0.016
T. ferroozxidans-2 0.026
T. ferroozidans-3 0.022
T. denitrificans 0.028
T. concretivorus 0.024
T. thicoxidans—1 0.027
T. thicoxidans-2 0.027
T. thicoxidans-3 0.010
T. thiooxidans-4 0.018
T. thioozidans-5 0.024

Note; 1) Content of sulfur in untreated control
0il=0. 028%.
2) Residual sulfur were measured after
incubation at 30°C for 5 days.
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Table. 7. Variation of pH and growth of two
strans, 7. thicoxidans-3 and T. ferro-

zidans on Temple and Waksman media.

Strain[ T. thivoxidans-3

i

T. ferrooxidans-1

’g‘ég;fs) l pH  turbidity pH  turbidity
0 5.0 - 5.0 -
1 5.0 — 4.6 +*
2 4.7 =+ 4.1 +
3 4.0 + 3.8 -+
4 3.5 =+ 3.1 -+
5 3.1 + 2.7 + +
6 2.4 + 2.4 ++
7 2.1 -+ -+ 2.3 + ++
8 1.5 -+ - 2.2 + 4+ +
9 1.2 4+ 2.0 ++ 4

Note; 1) Temple media for 7. thicoxidans.
Waksman media for T. ferroozidans.

Table. 8. Effect of temperature on growth of
two strains, 7. thioozidans-8 and T.

ferrooxidans-1.

Strain ! T. thivozidans-3 |T. ferroozidans-1
Temperature
Time(days)® | 25°C 30°C 35°C | 25°C 30°C 35°C
1 - - - = =
2 L - -
3 + o+ o+ =+ o+
4 o+ A+ o+
5 + At 4 +

i T

|

Note: 1) Initial pH; 5.0.
2) Temple media for 7. thioozidans.
Waksman media for 7. feroozidans.

Hadel S8 Ee] A7 = flask Eigel] K
HeEo] pEgiel AJ7ick. Temple media o] 4]
HEREE ¥ Fid =2 B®EE Table 8
v = kel HE EEAKA 9=
e Table 9 9} zc}.

819 AR A Thiobacillus thivoxidans—
33 Thiobacillus ferrooxidans-1 & &t
A8 EEFE W9 BiFsden 30°C|
A 4~5 ARSRO R MRS Kol %TH
Stk zElx o] HEY £F 2 B B
WREE 30°C ehar Y2 o,



June, 1969] Lee, Lee, Jun, Lee, Choe and Jung: Atmospheric sulfur dioxide and sulfur in kerosene 51

Table 9. Growth of two strains, T.thicoridans-3 and T. ferroozidans-1 and content
of residual sulfur on oil media.
Strain T. thicozidans-3 ’ T. ferroozidans-1
Character " Content of res-| Content of
\H_A~__m_\ Turbidity Colony idual sulfur | Turbidity ' Colony residual
(days period) ‘! (%) ‘ - sulfur (%)
1 — - 0.024 - - 0.026
2 - =+ 0.020 - - 0.024
3 - + 0.017 - + 0.021
4 — + 0.015 + + 0.018
5 - + 0.010 -+ -+ 0.016
6 - + 0.010 =+ ~+ o 0.016

Note; @ colony; growth on the flask bottom,
— ; colony diameter, none.
J =+ ; colony diameter, 1 mm below.
1~2 mm.

l + "
++; " 2mm above.

@ Content of reducing sulfur: Determined after incubation at 30°C on oil media,

] ®

e el glol A Wik LEfk= o)t wek gk SO, 7GRl Ei slnz o mrEE mas
A E o] BRESES HEMEE & 5 JALstE WE ged 2o gRe 9y

L BAUKRAMBE €A% Y& THHWe] SO, B4 T4 0.09ppm 1 B 0.16 ppm =},

2. WiKAEDE WAL Sl BRAERY SO, BRIEE F4 0.44ppm L &% 0.50 ppm g o}

3. WEIPClA S8R HEME 13 #& Waksman 2 Bevgey o fME%o) ket SEAEED &5 5%
T T. thivoxidans, 3¥ T. thioparus, 3¥: 1#kEe T. denitrificans 283 1H:
T. concretivorus 2 [R5 g o},

4. 919 13¥$ T. thioozidans o A 18k, T. ferroozidans ol 4] 18 &3t 28k BEiRe) =) & 43}
H Kol 4 30°C. 5 Bl W oksted &% 64.3% 2 42.9% METS 9 Qo).

T. ferroozidans,

stry of-the Thiobacilli. J. Gen. physiol., 18; 325
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