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Study on the corrosion effect of ballast tank caused by ballast

water treatment of hydroxyl radical
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(1. Institute of Marine Engineering Department of Physics Dalian Maritime University Dalian 116026 China; 2. College of Envi—

ronment and Ecology Xiamen University Xiamen 361005 China)

Abstract: The thesis presents the study of the situation that hydroxyl radical ( + OH) may cause the corrosion of bal—
last tank material in the process of ballast water treatment. Under the highest using concentration of hydroxyl radical
the materials such as low-carbon steel stainless steel and Non-metallic are commonly used in the ballast tank to e—
valuate the corrosion influence that ballast water makes on the materials of ballast tank in the pre-and post-ireatment
testing. The result showed that the corrosion effect of the hydroxyl radical on the metal and non-metal materials does
not increase obviously when used in the system of ballast water treatment to effectively kill the exotic pests which
meets the requirements of IMO. It is safe for ballast tank wall metal to utilize the hydroxyl radical in the ballast water
treatment. The study result holds a great significance for the anti-corrosion design of the ballast tank and the populari—
zation as well as the application of this ballast water treatment system on board.
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Fig. 1 TRO decay over a period of 120 h
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Tab. 1 The corrosion factors change of Treated by * OH

TRO/mg * L.™! TIC pH /ms * cm ™! DO/mg « L' leV
- 23.42 28.41 8.02 44.02 5.73 114.8
2.5 23.43 28.42 8.01 44.01 6.53 389.4
2.3 N o
IMO G-8
o 2 N N
® « OH 316 .
2 316

Tab. 2 Crevice corrosion result of 316 stainless steel

/C /d /g
40 30 0. 0002
40 30 0.0003
2.4 &
N 3
18
16
19
3 316

Tab. 3 Cyclic potentiodynamic polarization tests for 316 stainless steel

IC Byl mV 1,/pA + o2 £/ mv

25 -243 0.78 393

25 -233 0.85 386

2.5 'K 3.45 x10°% W
30 d (g):4 (em’); T (h);D

glem’ o
o 4 30 d
0235.Q345. 316L PTEF

Corrosion rate( mma) =( Kx W) /AxT x D o
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Tab. 4 Immersed corrosion results of metal and nonmetal materials
/mma
/C /d /(%)
Q235 40 30 171.2 175.6 3.9
Q345 40 30 178 183.2 4.3
316SS 40 30 0.04 0.04 - - -
PTEF 40 30 - - -
2 Q235 Q345
Fig. 2 The corrosion rate with the change of corrosion time
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