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A New Methodology of Measuring Water Toxicity
using Sulfur Oxidizing Bacteria
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ABSTRACT : For the rapid and reliable detection of toxic compounds in water, a novel toxicity detection methodology based
on sulfur-oxidizing bacteria (SOB) has been developed. The methodology exploits the ability of SOB to oxidize elemental
sulfur to sulfuric acid in the presence of oxygen. The reaction results in an increase in electrical conductivity (EC) and a
decrease in pH. Using a synthetic stream water (EC=0.12 mS/cm and pH=7.2), the baseline steady-state EC and pH values
were 0.5~1.2 mS/cm and ~2.5 over 7 days of testing at HRT 30 minutes. When nitrite compounds were added to the system,
the effluent EC decreased and the pH increased due to the inhibition of the SOB. Optimum HRT was 30 min and this HRT
could be decresed by using smaller sulfur particles.
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Fig. 1. A Sulfur master culture reactor (SMCR) and schematics of the sulfur toxicity monitoring system.
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Fig. 2. The relationship between sulfate concentrations and
electric conductivity values.
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Fig. 3. The change of EC and pH over time in the MCR after the
addition of inoculum of aerobic return sludge.

3.3, Al M
MCREZXE 3RS 50 mL F|5lo] ALEE=A
g] H AI o7

=

s 2 A5 e
pH, ECO| W3S UehfiRicthFig. 4). 27] A33Hd9]
H = 7.00]9 &Ze|%7} 158 mg/L as CaCOsZA] Hjl-$-
27] wjzoll 30+ <toll pH7F 4, 07H4] FASHA| skl e

o AREE g2

0L

flo

_ S
T QAFHTE ¢

%7] 0.183 mS/cmof|A] 18A|7F o]&
o Zlster,

13.5 mS/cm7IA] AgA o=

44
r42
r 40
r38
r36

©
L

r34

pH

r32

EC (mS/cm)

r30
r28
r26

04 . . . . . 24
0 20 400 600 80 1000 1200

Time (h)

Fig. 4. The pH and EC changes in a batch mode after addition
of stream water without toxicity into the continuous sulfur
reactor.
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(Influent EC=0.13 mS/cm, pH =7.0).
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