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Fig.1 Elemental sulfur formation based on
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Fig.2 Specific growth rate u of C. limicola asa

function of liquid-phase H,S concentration Cg
at 5000 1x.
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Fig.3 Estimation of growth yield Y5 of C. limicola
on H,S consumption at 5000 Ix.
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Table 1 Microbial stoichiometric and kinetic parameters for the growth of C. limicola

on hydrogen sulfide in liquid phase at different light intensities.

Maximum specific

growth rate Saturation constant Growth yield
Light intensity £, [1/h] K {[mol/m’] Yys X 10 [cells/mol-H,S]
10 315 235 0.64
50 315 212 0.77
200 3.15 1.88 0.68
700 3.15 1.60 0.76
2600 3.15 1.44 1.20
5000 3.15 1.05 145
16000 3.15 1.14 122
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Fig.4 Specific growth rate i of C. limicolaas a
function of liquid-phase H,S consumption Cg
at different light intensities.
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Fig.5 Specific growthrate u of C. limicola as a
function of light intensity.
(Liquid-phase H ,S concentration Cg=1.0 mol/m"°)
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Fig.6 Growth yield Yys5 of C.limicola as a
functon of light intensity.
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Table 2 Maximum conversion rate of hydrogen sulfide in continuous culture

of C. limicola at different dilution rates.

Feed H,S concentration Maximum conversion rate Dilution rate
Cio [mol/m’] [(Cu—Cs) D], [molm’h] D,., [1/h]
0.72 0.29 0.77
1.43 0.83 1.15
231 173 1.43
3.58 3.33 1.72
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Liquid-phase oxidation rate of ILS in conti-
nuous culiure of C.limicola as a function of
dilution rate D and liquid-phase HS concent-
ration G in feed stream. (5000 Ix)

HERATE H,S JERE Coo= 3.58 mol/m* D & &, H,S DM (BRfb) FEIEIARED = 172 1h
TENERTRU. RIG2EDSDOEIKOUWH (washout)hs D > 2.38 1h TEZ 2 LIS
PITeoTe &2 DELETE HS EE Cy 0BT BRAEHSEE [(CH—Cs) D]  &ZD
L =OFWEK D, OEEIEHHL VKD, T EDEZR Tble 2 10T SHEM HS IRE
Ceo % 3.58 mol/m® 2 5 0.72 mol/m® & TR S € B ITH> T BARZHRE S 333 moVm’h b
2 029 mol/’h FTEL KT T2 L DAL DT
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Fig, 8 Liquid-phase oxidation rate of H,S in conti-
uous culture of C.limicola as a function of
dilution rate D and light intensities.
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A fundamental study on microbial removal of hydrogen sulfide from anoxic sea water
on sediments by using photosynthetic sulfur bacterium

Yasuhiro Konishi and Satoru Asai
Department of Chemical Engineering, College of Engineering
Osaka Prefecture University

Summary

Because the presence of hydrogen sulfide in sea water on sediments poses serious
problem of blue tide (blue colored anoxic sea water, so called Aoshio phenomenone),
the removal of dissolved hydrogen sulfide is of importance in control of environmental
pollution. Although physical and chemical processes have been extensively developed,
another possible process is the removal of microbial means. One of MICroorganisms
responsible for the sulfide removal is the photosynthetic bacterium Chlorobium
limicola, which is associated with the sulfur cycle of aqueous environments.

In this report, the bioconversion of dissolved hydrogen sulfide to elemental sulfur
by C. limicola was studied at 23°C and solution pH 6.5 + 0.3 in a continuous-flow
stirred reactor. The specific growth rate u of C. limicola was measured under a wide
variety of dilution rates (solution flow rate/reactor volume), liquid-phase sulfide
concentrations and light intensities. The measured values of specific growth rate
u were slightly dependent on the light intensities between 2600 and 16000 1x, whereas
the measured p values markedly decreased as the light intensity was decreased from
2600 to 10 Ix.  For each light intensity, the dependence of the specific growth rate
on sulfide concentration in the liquid effluent could be modeled by the Monod equation
and the rate data were analyzed to determine the kinetic parameters (maximum specific
growth rate and saturation comstant) at each light intensity. On the other hand, the
stoichiometric data for the microbial growth and sulfide conversion were graphically
analyzed to determine the growth yield Y. The light intensity had a slight effect on
the measured Yy, values. The conversion rate of dissolved hydrogen sulfide per unit
reactor volume was a function of the dilution rate, the sulfide concentration in the feed,
and the light intensity. The measured conversion rates were quantitatively described by
using the Monod equation and the kinetic and stoichiometric parametérs. The rate
expression and the estimated parameter values allowed us to simulate quantitatively the
microbial conversion rates as a function of the process parameters.
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