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Studies for Killing the Oceanic Harmful Organisms in Ship’s Ballast Water

Using Hydroxyl Radicals
BAI Min-dong, ZHANG Na-hui, ZHANG Zhi-tao, CHEN Cao, MENG Xiang-ying

(Key Laboratory of Liaoning Province in Strong Electric-field Discharge, Environmental Engineering Institute in Dalian Maritime
University, Dalian 116026, China)

Abstract; With a physical method of strong electric-field discharge, O, in air and H,O at gas state are ionized and dissociated into a
number of activated particles such as +OH, O, , H,0" | etc, which are injected into a part of ballast water to form the dissolved - OH.
High concentration of +OH solution was injected into the main pipe of discharge ballast water to effectively and fast kill the oceanic
harmful organisms and bacteria in the course of conveying ship’s ballast water. In the 10 t-h ™' experimental system of ship’s ballast
water, the experiments were carried out for killing the plankton and bacteria using -OH radicals. The -OH concentration is 0. 65
mg-L~" for 100% killing efficiency. At the same time, cell morphology changes of Chaetoceros muelleri and Nitzschia closterium were
observed by a microscope. The cells of algae in their cellular wall, cellular membrane or cell protoplasm were greatly destroyed using
+OH radicals.

Key words :strong electric-field discharge; - OH radicals; ship’s ballast water; oceanic algae; killing
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Fig. 1  Photo of strong electric field discharge at atmospheric pressure
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Fig.3 Plasma processes of +OH formation
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Table 1  Experimental data of plankton and bacteria by the +OH killing
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