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Fig. 3 The effect of concentration of kaolin o EEm(20°c)
on coagulation rate of P. minimum Fig. 4 The effect of various concentration of
Cpacs = 6mg/L; 20°C, PACS in the system of kaolin on coagulation

rate of P, minimum (at 20°C)

WA, BEGREME, ZEREERAFMERERN: 1. N, RN S5
WIREE LR ARR S, BISRC) TP 1 HERN; 2. N Rt T B S REER —
K(2)P 2 THEHEM. Fil, AR EREARNERT% EHEEZEAKR dkaTE
e, DUOLSERG RS 1R N, 325 %) 7R i A 4 0 Bk B ) AT R AR R R T
o 1EHINAB ARG &, EHEETFNEZ,
23 445 PACS X{EELREMEM  AEPE (1994 BiEHER LARRPEIA
PACS KAIEE TH LI LB FRBEDIEET. AXKHEIIERREY, PACS ¥
EEEF P A RO E . W 4 BT R: KR T PACS lEE M I 3 B K
d(T %) [dr BEFHI, REEEREE MR ¥ PACS JRELN 20mg/L i, BEXRE T IE
30min YR 58% 75 90% DAL, Lk EERIN PACS AR T4 16 5Ll Lo

ArEBI% (1994) BB T PACS &K LI P XML & £ B K
B: 1. RERS BRI AR AL, SFEL Ve BB, HFEHERRER LW SIRE; 2. PACS [
BRI A TR E IR E R R R, ARE, PACS MXPIAMERBEREHLRE
BEEH L HERRE,

BT PACS 4275 T 1 BiR 5 7R W0 Ak il B0 5 14E Fi KR Dkl - ke 5 o 12
Wy MR R RS LR, HERIASIA PACS BHAX()TVETH,
FERIRS, & MK, Vo XA IR BE, Gregory BXHM T, ZIAH



1 4 ALEBS: g M EBRREE B I FER R 5

VAEE SksT THZE 25ksT B, o NI 2.5 X 1072 FREE 107, BERTILETE; ®US
BEGE—Y (1,) T 2h AR EDBARATZR KR ENDBEEAR; ie=1
B, Z ML E RE L 3min (Ives,1978), HILFI I, M AE VIE . IE& « (& PACS 15
FREFNFERE, BEXNEEESEREENERER,

Bt DASh , e P 7R kG T ik £ |1 - PACS WURKAFHEMN TH BN 5 AR
ERNER LR, HAROD)RE 2 TARLESE L WS, BUACEARS B 1
PACS MEBHEWNZMERIMEL. B 5 EAFEBAERN Al/SOI” by PACS ME&
B T%— fRNEW, L REARE PACS BILER Al/SOI WS, REEE R
WK, HTHAER Al/SO” ZRIE PACS 4 FEMEIRZ—, WALET Al/SO
EL K, 5 F EME, S FHEBK, TUOAERER S ERUW AT 2 —Ho

AT K EERFEIAE A PACS RIVES TH Lo 4= R L RIRE
ST EREERS THUMEEE, LKL /PACS AARRZ—MEE RIS L
R Ro
24 pHXMEBEEWNZW EHe6H pH NEIKL-PACS ARAEEMY L F BN
T%—: M&ERNE W, ZERA, MEKR pH NARREEEZEHHE KR, RITAAF
& pH BEIMPR R ERNER X ERE THATHE: 1. PACS ERMERGTHRARE,

! a
! a b
c
80 | d sor b
Cc
80
o e
® 0 ~ d
< )
/ 70
//
/,5}
60 | 60 I
1 1 . 5 . 1 1 - 1 1 1 A 1 [} - .
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140
t(min) ¢ (min)
Bl 5 PACS By%s gt FiXf R RRI M M6 pHXEEEFNEN
Fig. 5 The effect of structure character of PACS Fig. 6 The effect of pH on Jcoagulation rate
on coagulation rate of P, minimum of P, minimum
Cigwi = 0.19g/L; Cpacs = 6mg/L; 20°C, PACS 1y Camsr = 0.19g/L3 Cpacs = 6mg/L; 20°C, pH:
Al/SO%¥"; a. 6/1; b—d. 8/1, PACS gyEg{LE: b. a. 9.9; b. 9.0; c. 8.3; d. 6.5,
60%: c. 47%; d. 329,
BB B A £ LT R IT R L

n ¥5 1 -PACS + nOH™ —>-( %5 +-PACS-OH-;



6 ® # 5 # # 26 %

BrABE®E pH Jt s, IR )45 BE4T D, TR BT bk s 2. pH > 9 B, #EsKHT Mgh*, Ca®*
SEBET WS ERERY B LB I e Tk, SBCREEE IR, BZELFRR
FAR K LUATT R A Y oH (Ho TR —WHE, MIELRRNKAAIRAUTEE: #
PACS 3K, (ER M IMA BT &% PACS WL, AEI PACS 1y pH EHREMR
ffRo

£ F X ®

AYEE DR B DB 5 1994, —FIR ARG L 5 0 I AR MR 000 0 2 T 7 S i, 25(2): 226—232,

BYEIA. SRR L I 454E 25,1993, AT ARRIAY (L2 05 B » 5 2E S5 1, 24(3): 314—318,

Ives, K. J., 1978, Rate theories. In The Scientific Basis of Flocculation, ed. by Ives, Sijthoff and
Noordhoff, Alphen aan den Rijn, The Netherlands, pp. 37—62.
O’Melia, C. R., 1978, Coagulation in wasterwater treatment, /# The Scientific Basis of Flocculation,
ed. by Ives, Sijthoff and Noordhoff, Alphen aan den Rijn, The Netherlands, pp. 219—268.
Partfitt, G. D., Peacock, J., 1978, Stability of colloidal dispersions in nonaqueous media, In Surface
and Colloid Science, ed. by Matijevic, Plenum Press (New York), p. 167.

Shirota, A., 1989, Red tide problem and countermeasures, /nz. J. Aq. Fish. Technol., 1: 25—38, 195—
223.

Yu Zhiming, Zou Jingzhong, Ma Xinian, 1994, Application of clays to removal of red tide organisms,
Chin. J. Oceanol. Limnol., 12(3): 193—200.

STUDY ON THE KINETICS OF CLAYS REMOVING
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ABSTRACT

The kinetics of red tide organism (Prorocentrum minimum) coagulation with
clays is studied in Apr.—Sept., 1992. The effects of different kinds and concentra-
tions of clays, of the second component PACS (polyhydroxy aluminum chloride) ad-
ded in clays, and of pH on the coagulation rate are examined. A model of the ki-
netics of red tide organisms coagulation with clays is established, which theoretically
addresses the factors affecting the coagulation rate and suggests ways to increase the
coagulation rate. The results show that the coagulation rate is more rapid in the
system of kaolin than in that of montmorillonite, and that the kinetics equation for
these systems describeds bimolecular reaction, in which the rate constant is varied
in the process of coagulation. The potential energy and radius of interaction betwe-
en clay particles and organism cells are the major factors controlling the coagulation
rate. It is found that the increase of clay concentration can accelerate coagulation,
but is not the most effective way. Adding PACS in clays appears to be the most
effective way of increasing the coagulation rate.
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