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Control of redtide microbes with hydrogen peroxide and yellow loess
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Abstract

The purpose of this study is to propose a method of controlling redtide microbes which grow abundantly and form harmful algal
bloom in eutrophic waterbody with yellow loess and hydrogen peroxide. In the laboratory test, hydrogen peroxide was applied to
single species of C. polvkrikoides and multispecies of redtide microbes. The seawater was evaluated by the pre—test analysis
including chlorophyll—a, luminance and transmittance. The test results showed that both single and mixed species of redtide
microbes could be controlled with the dose of 30mg HzO./L. Residual hydrogen peroxide was completely decomposed with the
addition of powdered yellow loess at 2g/L~10g/L. However, the decomposition rate of residual hydrogen peroxide for sintered
granular yellow loess was relatively low compared to the use of powdered one. With the addition of dissolved oxygen concentration
was increased at a rate of 0.013 mg DO/mg H20,, which is a little lower than the one predicted theoretically. No evidence for

any detrimental effects on Artemia, a type of brine shrimps, was shown up to the concentration of 100mg HOo/L.
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Table 1. Analytical items and methods used in the experiment
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Table 2. Composition of the sea water used in this study

ltem Unit Value
pH - 82~94
DO mg/L 6.0~20
Temp. T 23.0~29.0
TCODwn mg/L 3.0~130
SCODwn mg/L 1.0~4.0
Transmittance(460nm) % 64.0~94.0
TSS mg/L 13.0~94.0
Chlorophyll-a ug/L 46~583
Cl mg/L 18,000~ 19,000
Salinity %o 32.4~347
Suspended microbes cells/mL | 2,000~70,000

Table 3. Analytical results of the yellow loess used in this study
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Fig. 1. Rate of lysed and destructed C. polykrikoides cell with
the addition of hydrogen peroxide.

ltem Value ltem Value
Hue 3.0YR Cr 0.1 mg/L
Luminance 50 Cu 0.2 mg/L
Chroma 40 Mn 55 mg/L
Fe 92.5 mg/L Co 0.1 mg/lL
Al 79.7 mg/L Ni ND"
Si 28,0 mg/L Na 6.5 mg/L
Ca 72.8 mg/L K 9.8 mg/L
Mg 39.1 mg/L POP 0.5 mg/L

" Not detected
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Fig. 2. Destruction of C. polykrikoides with the addition of hydrogen peroxide (A: cell-fixed type,

and destructed type).

6000

5 5000 4

£

T 4000

£

E

o 3000 f

£

E 2000 |

z

£ 1000 |

£

0 *

40 60 80 100
H:20:(mg/L)

Fig. 3. Variation of the free swimming redtide microorganisms
according to the dose of hydrogen peroxide after the
reaction time of 5 minutes.
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Fig. 4. Degradation of hydrogen peroxide with the addition of
powdered yellow loess.
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Fig. 5. Degradation of hydrogen peroxide with the addition of
granular yellow loess.

ot
1o
o
a0l
i
m>~
ka
i<

Y

b

o

DY
r

o

k=)

53

2

5

[N

i

S

30 do ob

o
E|
ol
FF
iy
BN
0%
il
1o
jat
o
toh
:11‘
2ot b
o
N
»
|o
il
)
fiu)
i)
I o

lo

30, Fig
o

v

=

o

EY

2,

2
!

FIF

%
a

b~

rr

|

i

I
2
mwy

('I AN o2 w2

§ A ﬂfﬂ s i
3

T
To
L
01*%
*E”
2
t
E
Ll
N ol
mrle

]

Aalrt. aAlzell ﬂ’&%#% A7¥er & Alxst
HES FYsto] A7t e 2tsleie] w8l 4
g3t A3= Fig. 5 Yehigich e Hrr) d
= 1.075g/mLZ, F-IWE-5 0.5%, 2.5%, 12%= CQO}
Q3 ol AFEEZE kel 747 5.4g/L, 26.9¢/L,
129.0g/L7} €eh. #bslra 3t slrAlRel dASE
TS S7HIR e whet o)of] n]Eleto] Bkl
&L A tha TGO HUSES
Hal] iAo w Fall&Ert dAs] =¥ As
ANk FEES ARESHA] o txTe] A9 2
AlZFl| = A Q] a7t =A %}8 Hh QA E‘fE

A

1~r1 )
w2 i

=

.’:J"

=

1o m¥

=
(L oo ¥

=
oy o

l

i?
rL rSL'

th
I~ _10

2
‘E
W
*F

» S
o

e

o
F

N

= 12% A7)k 4
733} 5 Mﬂ—’?i s 60%E ”ﬂ s
Bl vls) PR B¢ ARl 1
1w o] 7o) WSS WA A
5k 2N SRS BT
<] %ﬂ% Al z8to] ARgsh= - B, A
TERE vl sl toﬁﬁgol
TAZE & Ao® AR

Tm
E
j z
o &
- olo
>

of\

7}01

o oy

0]
o

Ll-m>
Oﬁmlmlo
2oy

°lr rlo

jss)

H

Hugrir

o&?L i

¢

[¢]

P

opx

o

332 DprtsleAo| Balof w2 5 F ALY
Az Aol fel sl FodE sk

walgel ue} ke 50 SENAT) WS

7

A}

-

N PrE

i

o

-pH:8.2
- Temp.:26%2%C
15 r . sample:sea water

Slope: 0.013 mg DO/mg H202

ADO (mg/L)

0.5 -

¥y=0.013x-0.1502

0 30 60 920 120 150

H:20: (mg/L)

Fig. 6. Variation of the dissolved oxygen according to the
degradation of hydrogen peroxide in sea water.
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Table 4. Result of toxicity test for hydrogen peroxide on Artemia

Exposed Number of dead artemia/Number of total artemia
timet(hr) Omg/L 5ma/l 15mg/L 30mg/L 50mg/L 100mg/L
4 0/10 0/10 0/10 0/10 0/10 0/10
6 0/10 0/10 0/10 0/10 0/10 0/10
24 0/10 1/10 0/10 0/10 0/10 1/10
30 0/10 1/10 0/10 0/10 0/10 1/10
48 0/10 1/10 0/10 1/10 110 1/10
D ALY H% 30mg/leld F£F AEQ Q9] Fiwly, #5787 78k 16(10), 1119—1125.
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