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1.2 XK HE ( Gonyaulax polygramma) ( Proro
centrum triestinum ) ( Gymnodinium sp. )
( Chaetoceros lorenz ianus) (c. ( Gyrodinium sp. ) (Akashiw o san-

curvisetus) (C. decipiens) g uinea ) (Gonyaulax cysts)
(C.teres) (C.didymus) (C. ( Peridinium cysts) (Alex andrium sp. )
compressus) ( Chaetoceros sp. )
(C.aff inis) (Nitzschia sp. ) ’
(N. closterium) (A sterionella japoni- e ’ ’
ca) (Amphip rora sp. ) ( Thal assiosi-
ra sp.) (S keletonema costatum ) 1.3 RKRAEA
(Streptotheca thamesis ) (Eucampia z oodi- 1 s
acus ) ( Biddulphia sinensis) ,

(R hiz osolenta stolterf othii) (Hemi 0,,H,0
aulus sinensis) ( Thalassionema nitz s s OH® OH-
chioides) ( Licmop hora sp.) 4 (4.2
(Scrip psiella trochoidea ) (Peridinium  mg/L)
pellucidium ) (P. palidium) , 0.8 m*/ h

(P. bipes) (P. steinit) ( Per-
idinium spp. ) (P. quiquecome)

1

Fig.1 Experimental system of killing organisms in red tide on the enclosed sea

1. 5 2. ;3.0 5 4 ;5. ; 6. A ; 8 ;9. 5 10 5 11, B
12. 3 13, 3 14,

1. filter; 2. motordrivenvalve; 3. pump; 4. dissolver; 5. gas liguid dssolve separator; 6. flowmeter; 7. pressure gauge; 8. ratio corr
centration gauge of hydroxyl radicah; 9. valve; 10. spray nozle; 11. enclosure; 12. plsma reactor chamber; 13. back break valve; 14. resid

ual hydroxyl radical remover

.4 XKITrik ; Tess
’ ; a DO YSE6600
’ ( ) M (Environmental Monitoring Sys
, 10 min s 1,2 m tem)
, 3 OH -~ R
2216E HOz ,HO; ,HO3",05",035 ", 0,"

Marine Sciences/ Vol. 30, No. 8/ 2006 55



R ikE REPORTS

s 4. 2mg/L
R OH -~
1
Tab.1 Experimental data of OH" killing organisms in the enclosed red tide
OH" (mg/L)
0. 68
24 h 48 h
(%) (%)
( /mL) ( /mL) ( /mL)
( Chaetocer os lor enzianus) 2 835 000 14 000 99.5 4 000 99.9
(C. curvisetus) 2 646 000 100 100. 0
(C. decipiens) 223 000 100 100. 0
(C.teres) 63 300 100 100. 0
(C. didymus) 22 000 100 100. 0
( Chaetoceros sp. ) 14 000 100 100. 0
(C.af finis) 314 600 100 100. 0
(Nitzschia. sp.) 5786 000 100 4000 99.9
(N. closterium) 60 600 2 000 96. 7 100. 0
(Asterionellajap onica) 601 300 4 000 99.3 100. 0
(Amphiprorasp. ) 262 000 8 000 96. 9 2 000 99. 2
(T halassiosira sp. ) 153 300 100 100. 0
(Skeletonema costatum ) 680 000 100 100. 0
(Strep totheca thamesis) 8 000 100 100. 0
(Eucamp ia zoodiacus ) 4 000 100 100. 0
(Biddulp hia sinensis ) 4 000 100 100. 0
( Rhizosoleni a stol terf othii ) 2 000 100 100. 0
( H emiaulus sinensis ) 4 000 100 100. 0
(Scripp siel la trochoidea) 2 000 100 100. 0
(Peridinium pellucidium ) 3 000 100 100. 0
(P. pallidium) 2 000 100 100. 0
(P. bipes) 4 000 100 100. 0
(Peridinium spp. ) 3 000 100 100. 0
(P. quiquecome) 9 300 100 4 000 57.0
( Gonyaulax p olygramma) 11 300 100 100. 0
( Prorocentrum triestinum) 2 000 100 100. 0
(Gyrodinium sp. ) 9 300 100 100. 0
(A kashiwo sanguinea) 11 300 100 100. 0
(Gonyaulax cysts) 2 000 100 100. 0
(Peridinium cysts) 2 000 100 100. 0
(Alexandrium sp. ) 2 000 100 100. 0
11 740 000 28 000 99. 89 14 000 99.9
) RBEESHE U
2.1 FRFHEHIKE 0.68 mg/L,
11.74x 10 /mL 24 h ,
4.2 mg/L OH" s 1 s 11. 74 x
s 10° /mL 0. 028x 10® /mlL,
OH " 99. 89% 27 s
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100%
s 96. 7%
48,64 h
s 24 h
0.1 mm,
,OH"
N7
2.2 FAXRmE RHRE
2
4. 6x 10* /mL 3. 1x 10* /mL,
24 h s
100%, 64 h
2
Tab. 2 Effect of OH" acting on bacteriun and Vibrio
OH * (mg/L)
0. 68
24 h
( /mL) ( /mL) (%)
46 000 100
31 000 100
3 HRiE
) H,0 0,
R OH -~
0.68 mg/L 99. 98%,
100% ; 0.68 mg/ L
100%
, I m’ 1
, 1 km? , 1

; OH"’ (2.7~
10.0's) \
ARBRAERREBFERE SBFEARTHT T
X led FEHEATR FH/F FHT Ty, £k
Bl &
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Abstract: v sing strong ionization discharge, H,O and O,are ionized and made into OH ™ solution of high
concentration. When this solution is sprayed on sea surface with red tide and the ratio concentration of OH " in
sea water attains to 0. 68 mg/L, the efficiency of killing twenty nine kinds of organisms such as Chaetoceros
lorenzianus inred tide attains to 99.89% . T he efficiency of killing bacterium and Vibrio attains to 100% . The
efficiency of killing Gonyaulax cysts and Peridinium cysts. Cysts attains to 100% ; the chlorophylta content
of organisms in red tide is lower than the lowest limit which can be tested; the saturation DO is obviously irr
creased; the residual OH" is decomposed into H, O and O,; the bodies are decomposed into CO,, H,0 and
few inorganic salts. The experimental data show that strong ionization advanced oxidation OH ° is an effect ive
and feasible green method of treating red tide w hich realizes zero pollution, zero waste emission and aero resid
ua during treating red tide and producing hydroxyl radicals.
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