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microbial corrosion in the cooling water of Shahid Beheshti power plant of
g Lushan and to provide several solutions to reduce the occurrence of microbial
'ﬂ ﬁp ?['] corrosion Therefore, physicochemical properties, microbial tests and ion
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measurement are conducted in order to investigate the parameters affecting this
phenomenon for the cooling tower of Shahid Beheshti power plant of Lushan.
The microbial tests include the TBC test to measure the total number of bacteria
(general test) and specific tests to measure specific bacteria such as APB, FP,
IRB, NRB, Aero, SRB and TRB. Moreover, physicochemical parameters (pH,
electrical conductivity, salinity percentage, hardness and water temperature),
anions and cations are determined. It is observed that the calcium ion in the
sample is in the range of high concentration (517 ppm) which leads to increase
sedimentation and retention of water in the cooling cycle. On the other hand, the
high concentration of sulfate (2126 ppm) causes the growth of SRB in the sample.
For this purpose, it is very important to control and tackle these problems by
applying sediment-forming and destructive microbial agents in the cycle.
Common methods such as chlorination and ozonation are the first priority to deal
with microbial corrosion in this power plant. Due to the high concentration of
sulfate ions, it is suggested that selective removal of sulfate ions counts as a
second priority. High concentration of calcium ion might be resolved by applying
the chemical regimes in the clarifier such as adding CaOH, FeCI3 and coagulant
and control and inhibit the microbial corrosion.
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Extended Abstract

Introduction

Corrosion, as a destructive phenomenon,
creates many problems for various industries.
Corrosion is one of the major problems in the
power industry in sectors such as corrosion in
parts, equipment and facilities of power plants
and power generation, transmission and
distribution networks. The effects of this
destructive phenomenon result in many
financial losses for the power industry
including the damages of replacement and
repair of equipment’s and the insufficient
efficiency of  electricity generation,
transmission and distribution.

In order to increase the working life of the parts,
reduce the damage caused by the corrosion of
the equipment, and prevent the wastage of
national capital the corrosion rate must be
controlled and reduced. Designing the novel
program of new corrosion control and
monitoring technologies minimizes corrosion
costs. This program is performed by having a
coherent and practical program in a specific
time frame and correctly managing measures
and carrying out technological projects in the
field of operationalizing control and monitoring
technologies.

The main goal of this work is to investigate the
parameters affecting the microbial corrosion
phenomenon by relying on general tests,
microbial tests and ion measurement tests for
Lushan power plant. Microbial tests include the
test for measuring the total number of bacteria
(general test) and specific tests for measuring
specific bacteria such as APB, FP, IRB, NRB,
Aero, SRB and TRB. The test of
physicochemical parameters and measurement
of anions and cations is performed in a
complementary way. According to the
literatures, there is a great interest in measuring
the concentration of calcium ion, sulfate as a
sedimentation factor and the growth of SRB
bacteria.

Experimental

In this section, a set of microbial tests is
performed on the circulating cooling tower
sample of power plants, which includes a test to
measure TBC (general test) and specific tests to
measure specific bacteria. The conditions for
performing each test are in accordance with the
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technical note provided by lbresco, which
determines the presence and absence of any
type of bacterial agent by changing the color of
the test kits and comparing it with the color
change of the reference sample kit.

In order to evaluate the water quality (in-situ),
parameters including pH, electrical
conductivity, salinity percentage, hardness and
water temperature are determined by using
HANNA brand conductivity analyzer and
thermometer (HI 2300 EC/NaCl/TDS Meter).
Important and analyzable parameters in cooling
tower samples, such as ions in the sample, have
been performed using standard methods used in
the world.

Findings and Discussion

The results of the TBC test show the
approximate number of bacterial colonies to
10,000 cfu/ml, which is in the Moderate range.
The APB test indicates the high invasion power
of bacteria with a value of 500,000 cfu/ml, as
well as the white sediment collected at the
bottom of the vial, which indicates anaerobic
bacteria. In the FP test, by placing the kit under
the UV lamp, the solution inside the falcon
becomes cloudy and the fluorescence grow is
observed, which indicates the positive growth
of bacteria.

According to the results of the IRB test, very
high invasive power is reported and the
formation of a black layer around the sphere
and the bottom of the vial indicates a diverse
population of aerobic and anaerobic IRB
bacteria. The bacterial population is reported to
be more than 140,000 cfu/ml, which is a
significant amount. In the NRB test, the color
change from green to yellow indicates the
presence of NRB bacteria with moderate
functional strength. The Aero test indicates a
medium-to-high aggressiveness, and the black
layer at the bottom of the sphere indicates the
activity of anaerobic bacteria. In the SRB test,
the black color of the solution, which is only at
the bottom of the vial, indicates the density of
the dominant anaerobic bacteria Disulfovibrio.
In the TRB test, the results are proved a high
aggressiveness and the deposit on the bottom of
the vial indicates the presence of anaerobic
bacteria.
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According to the analyzes carried out in the
chemical laboratory of Shahid Beheshti Lushan
power plant, the pH of the sample was reported
as alkaline. The main reason for this is to
control corrosion in the cooling tower in order
to control the pH of the water. Moreover, in
order to control the quality of water entering the
cooling tower, electrical conductivity, salinity
percentage and water hardness needs to be
controlled in this sample. According to the
analyzes performed on the water of the cooling
tower of Lushan power plant, it is proved that
the calcium ion possesses a high in the sample
and this leads to increase sedimentation in the
cooling tower. On the other hand, the high
concentration of sulfate causes the growth of
sulfate-reducing bacteria in the sample.

Conclusion

In Lushan power plant, the cooling tower water
is supplied from the well, which has more
favorable conditions than the supply water from
the river or the sea, which show moderate
amounts of sodium, magnesium and alkalinity
ions. The only species that has a relatively high
concentration is the precipitating calcium ion,
which intensifies the growth of microbial
agents. The results indicate that most of the
microbial agents have average and upward
values and the results of counting the total
number of bacteria show 104 cfu/ml. In order to
control and prevent the corrosion phenomena,
the corrective strategies to deal with microbial
parameters are briefly described.

In the first priority, continuous chlorination and
ozonation using an ozone generator device is
proposed here. As the second solution, the
selective removal of sulfate ion by biological
reduction method and removal of nitrate using
selective ion exchange resin are recommended.
Finally, the addition of coagulants such as
CaOH and using electrolytic coagulants are
recommended as the third solution in the
chemical regiment of clarifier to reduce the
concentration of calcium.
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