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(Jarvis et al, 2005a): F1 REBH L ERSRFERE D RRN R ER
Logd,, = LogC - yLogG, 3) BRI () TN BRI R E B F (Ry)
C e Tab.1 Stable floc size exponent (y) and recovery factor (Ry) of
’ ’ ? different modified clays at 0.1 g/L in P. donghaiense
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y PAC-MC 0.75 75.94
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IC , Dso y Ry
25 min Dsg 40 pum; ’ DPQAC-PAC-MC
DPQAC , , 0.1 g/L
Ds, 90 pm; PAC-MC DPQAC-PAC-MC 7 min
DPQAC-PAC-MC , ) Ds, 725.77 pm, y
s , 7 min R¢ 0.62 98.62
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Tab.2 Coagulation performance of composite modified clay (0.1 g/L) in deionized water (DW), seawater (SW) or P. donghaiense (PD)
d, (pm) t, (min) 5¢ (Lm/min) y Re
DW 24.00+1.22 22 1.09+0.06 -
SW 315.23+9.86 5 63.05+0.16 1.41 91.80
PD 725.77€15.38 7 103.68+0.14 0.62 98.62
Ds >
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) ) Ds, , 3
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( 2a), , 1.26x10 > mol/L ,
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, 17 min )
Ds, 416 pm; >
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s , » Ry s
D5 >
500, 241y
g 400} 20+
?j 300‘\Fi——i E 1618
§ 200} % 12y
# 100] e \
4l
otk
0.(I)0 0.(I)4 0.(I)8 0.;2 0.;6 0O.IOO 0.I04 0.I08 0.I12 0.I16
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Fig.2 Effect of sulfate ion on floc size (a) and growth time (b) of composite modified clay
2.4 50% EOMs R
DPQAC-PAC-MC EOMs 5 min 7 min
> 4 y R EOMs , 2.38
R EOMs , DPQAC-PAC-MC 0.98 91.53 40.28, EOMs
Dsg R 315.23 ym R
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Tab.3  Effects of sulfate ion concentration on stable floc size ’ PAC-MC Zeta
exponent (y) and recovery factor (Rr) of composite modified DPQAC-MC; PAC-DPQAC ,
1 .1 g/L
clay 0.1 ¢/L) Zeta s s 1C
(mol/L) y R¢
” -10.67 mV +14.48 mV
5.01x10 0.99 120.38
10° 178 19.99 . Zeta :
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2.52x107 1.73 16.72 Zeta ,
1.26x10°! 1.66 2133 PAC-MC DPQAC-PAC-MC IC
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Tab.4 Variation in flocculation behavior of composite modified clay (0.1 g/L) under different concentrations of extracellular organic
matters (EOMs)

EOMs (%)
d; (um) t, (min) S (Lm/min) y Ry
0 315.23+9.86 5 63.05+0.16 2.38 91.53
1 355.60+28.54 5 71.12+0.40 2.08 80.23
2 411.42419.33 5 82.28+0.23 1.88 52.98
5 436.87+11.18 5 87.37+0.13 1.69 51.91
10 480.42+19.34 5 96.08+0.20 1.66 47.40
20 555.78+19.17 5 111.1520.17 1.37 46.01
50 635.50+10.64 5 127.100.08 1.33 43.65
100 644.42+12.39 7 92.06:0.13 0.98 40.28
EOMs PAC, DPQAC-PAC s
Zeta , DPQAC-PAC-MC PAC DPQAC
Zeta EOMs s
( 4 10~* mol/L , PAC-MC
Zeta ; DPQAC-MC  ( 3) (1994)
, Zeta , ,
,  2.52x10mol/L ,
, EOMs ,
Zeta R 50% EOMs
0, EOMs , Zeta s0r 4 21
ol PD
Z 20
3 o \ %*@ N
3.1 ©
, N-2017|c PACMC  DPQAC- DPQAC-
PAC-MC DPQAC-MC, ~a0f me rAcHe
, DPQAC-PAC _6o|- LR
3 Zeta

Fig.3 Zeta potentials of composite modified clay particles in
deionized water (DW), seawater (SW) and P. donghaiense (PD)
s DPQAC : DW: ; SW: : PD:



1 : DPQAC-PAC-MC 111

N
o
1

60

a b
50—i 15k
— 40} =
S S 10}
g g 10
= % =g
g 20 g
S g of
10F
ot -5r
—
_10| L 1 1 Il _10 1 1 1 1 1 1
0.0 0.04 0.08 0.12 0.16 0 20 40 60 80 100
MEIRESRE (mollL) EOMRE (%)
4 (a) EOMs (b) Zeta

Fig.4 Effects of sulfate ion (a) and EOMs concentration (b) on Zeta potentials of DPQAC-PAC-MC particles (0.1 g/L)
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COAGULATION OF DPQAC-PAC COMPOSITE MODIFIED CLAY
IN DIFFERENT MEDIA

WU Ting"?, CAO Xi-Hua®>**? YU Zhi-Ming>*>*°  SONG Xiu-Xian>*>*?°  JIANG Wen-Bin>**?,
YUAN Yong-Quan***°, WU Zai-Xing”**°, HE Li-Yan>**°  FAN Zi-Chu®

(1. College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China; 2. CAS Key Laboratory of Marine Ecology and
Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 3. Laboratory of Marine
Ecology and Environmental Science, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China;
4. University of Chinese Academy of Sciences, Beijing 100049, China; 5. Center for Ocean Mega Science, Chinese Academy of Sciences,
Qingdao 266071, China; 6. Qinhuangdao Marine Environmental Monitoring Central Station, State Oceanic Administration (SOA),
Qinhuangdao 066002, China)

Abstract Modified clay is the only method for harmful red tide mitigation, which has been successfully applied in
several large-scale fields in China. In this study, coagulation of DPQAC-PAC composite modified clay (DPQAC-PAC-MC)
were studied in deionized water, seawater, and in Prorocentrum donghaiense, and the influences of sulfate ions and algal
extracellular organic matters (EOMs) in culture water were analyzed, and the mechanisms of DPQAC-PAC-MC
coagulation were analyzed. Results show that DPQAC-PAC-MC presented the best coagulation performance among others.
The coagulation behavior of DPQAC-PAC-MC varied obviously in different media. In the culture of Prorocentrum
donghaiense, the growth time of flocs was shortened, the strength was increased, and the flocculation effect was improved.
When the optimal concentration was exceeded, the coagulation promoting effect decreased with the further increase of the
concentration. The coagulation efficiency of DPQAC-PAC-MC could be improved with sulfate ions and EOMs. The
excellent coagulating behavior of DPQAC-PAC-MC was resulted from: (1) the increasing of the positive surface potential
and the bridge ability of the composite clay particles after modification; (2) a large number of sulfate ions and EOMs
particles in algal cultures.

Key words red tide control; composite modified clay; coagulating behavior; poly aluminum chloride;

quaternary ammonium compounds



