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Biochemical Mechanism of Killing Nitzschia closterium minutissima by
Hydroxyl Radicals

XUE Xiaohong, BAI Mindong, YANG Bo, ZHANG Nahui, FAN Dan, HUA Liusan

Institute of Environmental Engineering, Dalian Maritme University, Ddlian 116026, Liaoning Province, China

Abstract It has always been an important issue to remove suspended algae in ship’s ballast water. The ballast water discharge process is
the main cause of pest spreads in a body of water of geographic isolation. The treatment of micro—organisms in ballast water by hydroxyl
radicals is based on the advanced oxidation technology, a new method, that will not adversely affect the water environment. Hydroxyl
radical is similar to fluorine in oxidation capability, and is one of the most offensive chemicals, and can react with different types of
organic and inorganic matters. With Nitzschia closterium minutissima as biological representatives in ballast water, this paper mainly study
the biochemical reaction mechanism of killing Nitzschia closterium minutissima by the hydroxyl radicals. Tests for dead Nitzschia
closterium minutissima concentrations were carried out with increase of hydroxyl radical concentration, to observe the changes of
biological macromolecules of protein, glucose and chlorophyll. Results show that when the concentration of Nitzschia closterium
minutissima reaches 1.2x10%mL, the concentration range of dead Nitzschia closterium minutissima hydroxyl is 0.81~0.91mg/L. When the
hydroxyl radical solution reaches progressively the concentration of 0.7mg/L., 99% of Nitzschia closterium minutissima can be killed, with
no regeneration after 24 hours. The lower rate of protein and glucose shows a further decrease after an initial increase and chlorophyll is
in the trend of reducing. Hydroxyl radicals are effective in oxidation, decomposition of protein and sugar, and reduction of the chlorophyll
content. The reaction of the hydroxyl radical solution is to kill Nitzschia closterium minutissima, at the same time, to undermine vivo
biological molecules so that it can not be regenerated, which can meet the requirements of the ballast water discharge of biomass.
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o : =10:14 ,
, 10%mL o
) o 1.3
) OH . B 3 1L ,
1 (GB17378.7—1998) ,  UNICO7200
1.1 ( ) o
-OH 1 , ,  630nm o,
(2t) s 2.5m/s, i,
, -OH
, 10t/h, -OH 2
-OH ,-OH 10mg/L, -OH 21 -OH
s 1:5, s 1.2x10%mL, -OH
-OH o , -OH 0.32.0.39.,0.47 .0.55.0.63 ,
A B , 4.8s 0.71.0.81  091mg/L, -OH
6.0s, B o 0.32~ 1 0
0.91mg/L 8 s 3 1L 1 ,+OH s
1
Table 1 Nitzschia closterium being Killed by hydroxyl solution
-OH 24h 48h
/(mg-L™) /10%mL™" /10mL! 1% /10*mL! 1% /mL™! 1%
0.32 1.0 16.6 3.2 974 0 100
0.39 1.1 0.9 4 96.6 0 100
0.47 1.03 14 4 96.6 0 100
0.55 12 0.45 62.5 4.5 96.2 0 100
0.63 0.42 65 4 96.6 0 100
0.71 0.40 66.6 0.5 99.6 0 100
0.81 0.20 83.3 0.3 99.8 0 100
0.91 0.05 96 0.01 100 0 100
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