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Treatment of algae bloom water using * OH based on conventional drinking
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Abstract Due to the increasing eutrophication in China harmful algae blooms often occur in water body period—
ically which poses serious threats to drinking water safety. Using a strong ionization discharge technology at at—
mosphere pressure * OH was used to remove algae bloom. Other conventional process such as coagulation sed-
imentation and sand filtration were applied respectively in the Lianban Water Plant in Xiamen (China). The to—
tal reaction time required in the three water processes was only 4.5 s. When the total reactive oxidant (TRO)
concentration injected to algae bloom water was 1.8 mg * L™' the algae content was decreased by * OH from
25.3 x10* cells * mL ™" to 800 cells * mL."". When the TRO that was injected into coagulation sedimentation
and sand filtration water achieved 0.6 mg * ™" and 0.2 mg * ™" respectively the algae contents were not de—
tected (ND) in treated effluents. At the same time water quality in COD,,, TOC and UV,,, were decreased and
the disinfection by-products(DBPs) such as trihalomethanes (THMs) concentration was lower than 8 pg * L~
in treated effluents. The treated effluent resulting from this technology met the requirement of the National
Drinking Water Standards (GB 54792006). Therefore * OH was effective and safe to remove freshwater algae
without further treatment being required.
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3.4 o 1~4 o
1.3
1.3.1 * OH TRO
“OH  4- (4-HBA)
6 o
TRO -+ OH H,0, HO, O, .0, - .HO,+ O, H,0
( CL17 ) USEPA 330.5 (CAS No. 7782-505) *
N N- (Bioquest CE2501 ) TRO ( C, ).
1.3.2
SYTOX® Green(Life Technologies )
DNA 488 nm ; 5.
DM6000B 400
N 100 1 mL o
1.3.3
pH (METTLER TOLEDO SG2 ) (HACHTI 1900C
) (DO) (WTW IDS310 ) (Cecil2501 )
UV, TOC (SHIMADZU TOCL, ).
1.3.4
(Thermo Fisher Scientific ICS2100 ) (THMs)
(Agilent Technologies 7890B ) : 1:2
200 °C 290 C HP-5 MS 1.0 mL * min~" 35 C 9 min;
2 °C * min~' 40 °C ;20 °C * min ' 80 °C ;40 °C * min " 160 °C 4 min.,
2
2.1 -+ OH
25.3 x10* cells * mL™' N
20.2 x 10" cells * mL™" * OH 1
TRO 1.8 mg+ L™ 25.3 x 10" cells * mL™' 800 cells *
mL ™' 99. 7% ; 2.1 x
10* cells * mL ™" TRO 0.6 mg-* L' ; TRO 0.2
mg L' o
1 +*OH

Table 1 Effect of algae inactivation using * OH

TRO/(mg « L™1) — 1.8 — 0.6 — 0.2
/(10* cells * mL~") 25.3 0.08 2.1 ND ND ND
/(10* cells  mL~1) 20.2 0.08 1.5 ND ND ND
/(10* cells  mL~") 1.3 ND 0.1 ND ND ND
/(10* cells * mL~") 3.8 ND 0.5 ND ND ND

:ND
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28.75% ; UV, 40% .
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Table 2 Changes of water quality before and after * OH treatments

GB 57492006

TRO/(mg * L") — 1.8 — 0.6 — 0.2 —
pH 8.51 8.47 7.46 7. 60 7.42 7.47 6.5~8.5
/C 24. 60 25.90 24.50 24. 80 24.40 25.10 —
/(mg+ L") 7.88 11.02 8.15 10. 51 7.86 9.36 —
/NTU 15.70 8.72 2.20 1.71 0.70 0. 64 1.0
/ 6. 64 4.55 3.50 2.45 3.50 1.93 15
/(mg* L") 0.15 0.26 0.08 0.15 0. 08 0.09 0.5
CODyy, /(mg + L°1) 3.92 2.83 2.46 2.25 1.29 1.21 3.0
TOC/(mg * L°1) 3.93 2.80 3.07 2.48 1.52 1.45 5.0
UVysy /em ™! 0. 045 0. 027 0. 031 0.021 0. 025 0. 020 —
/(mg L") 0.019 0. 001 0.017 0. 001 0. 004 0. 001 1.0
/(cfu * mL~") 6 400 360 3700 ND 580 ND <100
:ND
2.4 THMs 0.20
e [ TOC AL 34y
~ N COTOCKHHE 1016
] 7 Lo 1Y
- OH - 7 &z cop,, A AT ]
° @ SrILA Y| 7cop, i 1, 1
(TCM) . (BDCM) . s éé pSBov 8
S 2b|| | ) BRI UV,_ G &
(DBCM) (TBM) e % ?é 7 " Joos 3
g 7 7 %
5 . +OH THMs S |7 . .
. 1.l
18 pg+L™"; « OH oL 7 7%
THMs 8 ng * LL-'. < OH Uk BRI K LK
THMs 4 -OH COD,, TOC UV,
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0.29 ~0.60 kWh * m ™’ 0.29~0.60 +m~’
o * OH
3
1) « OH o * OH 25.3 x 10" cells * mL ™"
800 cells + mL ™' 2.1 x10* cells * mL™" 4.5
2) * OH o N N TOC COD,,, 3.0
mg * L' UV, 0.020 ¢cm '
3) THMs . * OH THMs 8 pg * L™
4) * OH N N §
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