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Abstract: Systematic study of the sorption behavior of alkyl glucoside quaternary ammonium compound ( AGQAC) on kaolin and
bentonite showed that the isotherms of its sorption can be described very well by the Langmuir isotherm. the rate of alkyl glucoside
quaternary ammonium compound sorption on kaolin and bentonite was very fast, it could reach equilibration in one or two minutes,
and its saturate sorption amount was much enough to be used to modify clays. Then the influence of alkyl glucoside quaternary
ammonium compound on the growth of Prorocentrum donghaiense, A mphidinium carterae, Scrippsiella trochoidea were studied, it
was found that when its concentration was below 0.4 mg/L, 0.5 mg/L, 0.8 mg/L it just restrained the growth of the algae. but
when the concentration was above 0. 6 mg/ L, 0.75 mg/L, 1.2 mg/L it could cumber the algae’ s growth and even made them die
after three days. When it was used combined with clays the concentration below 5 mg/ L. could enhance the algal removal efficiency of
50 mg/ L clay from about 20% to above 90% ., so it could decrease the concentration of crude clays in removing algal blooms.
Meanw hile, the kinetics of red tide organism coagulation with clay was studied, the effects of different kinds and concentrations of
clays, the second component added in clays were examined. Results showed that adding the second component in clay was the most
efficient method to improve the algal removal efficiency.

Key words: alkyl glucoside quaternary ammonium compound( AGQAC); Langmuir isotherm:; modified clay; removal efficiency;
coagulation kinetics
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Fig. 1 UV-spectra of alkyl glucoside quaternary ammonium compound
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Fig.2 Sorption equilibration time of AGQAC on clays
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Table 1  Langmuir sorption isotherms for AGQAC on clays
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Fig. 3 Langmuir sorption isotherms for AGQAC on clays
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PRIT I A K a2, 7E &2 0~ 0.8 mg/ LI X
FEPRIH AR, 1 AR 1.2~ 2.4 mg/ LIS 8
BELASG FL AR K FE AT ILIE T2, ek 2 B = R 5T 3
Tl 7 ] O ) A A (1) 5 i R AR D > sl



2168 2 5§

B 27 %

FUTA > HEDRT G, 30T fil A DA g MR 07 PG L
A R )45 S A0 A1 S, T ELE R AR, TS Bh
PEAR 5, BT LRI 1) 48 4 6 HL 5 i A /. it i
VA 2R U D PR A Ll T R PR A AT I A K
BE ) B T J 8, BT LA 38090 80 Aok it - i V) B 9
T PR 2l T P A KT 2R U Dt PR
2.2.2  BEBEZWET F AR oSOERG L AR 1 2B
R i B R AT IR AR5, (A 2 bR
PRI AR BB RAIG, 76 5 50 v 25 IR e 0 R i
TAE RN 0.1 g/ LIS, X %380 A= 4 19 25 B 3 AN AY
K 30% ~ 40% , BT LALE 52 B 1N FH B 00 2000 K B R AOR
e, 2 R TR VA A e SR AN s R ) A
FIT LA C AT K G AT St i miE g 7 LA fig
B3 IOR, 1 23 bR AR W EE I 8 ). T3 SNTE RS LI vk

"4133 .

TS O Z50E SR T (1 50 771068 B0 55 1) 5% i )L 5 )8,
JIT AW FURE H] e Bk 2 Bl 17 24 38 th T ek 2 0%
T SR AT A Bk I R R ), 7EBR 0. 05 g/ L
(R - &5 A5 FH IR skt 6 5 70 30 388 T G R 2 (
P 9), F1E ks - 1 R 2 BR R R R AN B,
DL 5 RS 4 0. 05 of L, i 28 be bk 2 i1 %
BRI R B2 ARE 3 Tl o ) Rk A7 S 5, &% R n 7
10 TR, S5 v R B 3 20 W 1 2 i b el MRS ox
gL VA 8 11) 25 R R R e i, RERE T AN IR 2 A,
DURR AR AR, 2 ot R R A B 2 mg/ LI, kY
LT D BR AR 90% A A7, i S b AR X AN H 22
Br HAEIA 31 20% 7oAy, IR AE 2 4 mg/ LS
AR D5 VY S5 R RE R 0 B (1) 25 B o6t S i 8 0k 3
90% . 4 JHe A 5 ) 11 FH 43 5 0 5 36 b 445 30 1 e

i ségi'&

B9 RESEFFERENERLSRIETIERKMER

Fig. 9  Floccule of organo-clay and A mphidinium carterae
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Fig. 10 Removal efficiency of clays modified by AGQAC against 3 kinds of algae

i 20 BT 2 R SR ARG ) VR R B R A LA T LA
A, 752 BRI A e R b SR SR AT ML SO RS
T ZREDTRRAE I, ()i 2D B3 1 1) 2= 4R BH & 1
S B A R A P R R L e e eT I, eSS
R - 8 38 3 AR G 1 25 R R BRI RCR, KOK B
AR TR, R

2.3 ek 2 BT S i RO RG ek ] Y 2 BR
PPN

P11 DAl RS B DR St ) 1 B A
WIRR DR R I 5, TERS E A e 9256 b b A
fiZ i - H A T g O 50 mg/ L, oM AT ARl 3
mg/ L; £ 8 A S5 b, A7 HL o 57 B



111 2 5§

Bt #* 2169

52 A 3 mg/ L 75 B8 it 770 & i) S e o, R
FH R 5 A 50 mg/ L. B 11 ] WL, 78 A6 19 1)
A AL 0 - AR PR TS A S e R A BL
R B PR B, T DAAT ML 0 g IR B G
PR 25 o 40 M v T AT WL L 78 el 7 HT R AN
AR BT, R IR R O AR R S AR SO T
Bk 103 AR AR, I FLZERT 0. Sh ) F s g b, 31X
A R 20 - 1 bR s 3 B ot i 4 e 1

PRIEYCRE; T AR TR AR 00T, Stk
BRI YRR A th 2R, FEHT RN 2 mg/ LI 4K
AT R AR, 1A AN 2] 4 mg/ LEL L
I, A ZR PP A 2 35 W, 7€ 2h A e A
IRBIYORRE . b bl I, R b AR JH R LR
AR (9 40 4 5 T A 2R i AR 3 3 10 T TR K, A
S N FH AT AR AN [+ (6 475 5 0 5028 e o 0 2 A
PR 2 LUK B3 o T B 1R O R

120
i LHH R A
—+— 30mg/L 100 —— 2mg/L
—— 60mg/L —o— 4mg/L
—— 90mg/L 80 —— 6mg/T.
—o— 120mg/L —— Smg/L
60
40
20
U L L 1 1 L
3 4 5 6 7 0 1 2 3 4 5 6 7
T4 [ii] /ly il /h

B 11 LR R RO AR AR I R A A R

120 120
—e— AL L
100 —s— THLIEE - 100 §
o= 80 80
=
=60 60
=
=40 40
20 20
1] 1 1 1 1 | 1]
01 2 3 4 5 6 7 8 o 12
I 171 /h
Fig. 11
3 it

T S W 2 SR 7E 2 FIoRS b R i
BB Langmuir W PR 25 36 28, W PR 3805 B e,
LLLH I BT R L RERDRY - REAT 47 0. S Bk 2
B 2l o o R 1 A K L AT S R A, R R
WM 0~ 0.4 mg/L 0~ 0.5 mg/L 0~ 0.8 mg/ LI,
R A% 00 T AR S5 RSB SCHE WiV R DR T G 11 2
K MKRIE N 0.6~ 1.2 mg/L 0.75~ 1.5mg/L 1.2
~ 2.4 mg/ LI, gieBHAG LA 3 R ) A=K, 3 H
3d ZJA eI LA AE T M L SR LA S
fEHIIE, HEAR T 5 me/ LI 5 50 me/ LK + 456
A6 P sl 3 808 2k 380 R A 110 2% o3k oA S TR R, B K
JEUE 1 BRI 20% Ze A B B 909% LA L, KKK
R T A 2850 22 ik Al R PR - P . G TR Bl
T HRF SR BURS L R 28 A A DA K e 7R 1)
RIS A W A R T o 2 % () T P 3, G o e A
AR 1788 X R 3 3 118 5 Tl de K, DR MG 56 o
FH e ] AR 30 AN 1] £ 475 200 1 2507 o g A BT % LA

LS00 R S Sl SRR S NS < R A o A I 7 i
ZINTERE SR ZEAM 6% 5 #7451 10 3 1.

[ 1]  Anderson D M. Turning back the harmful red tide[ J].

Effect of various clays and their concentration in organc clay on coagulation rate of Scrippsiella trochoidea

Nature, 1997, 388: 513~ 514.

[ 2] Shirota A. Red tide problem and countermeasure| J]. Int. J.
Aq. Fish. Technol., 1989, 1: 25~ 38, 195~ 223.

[ 31 AW, ABEtAG. WBRMIA RS Jrik 0], RS,
1993, 24(3): 314~ 318.

[ 4] AEW, A0S, SRR SEankh LR AR A hE
OB 7). RS, 1994, 25 (2): 226~ 232,

[ 5] @AW, Aphl, SEE 08 LR EM e sl haE
WEFELJ]. HEE WA, 1995, 26 (1): 1~ 6.

[ 6] Yu ZhrMing, Sun Xiaoc Xia, Song XirXian. Clay surface
maodification and its coagulation of red tide organisms| J].
Chinese Science Bulletin, 1999, 44(7): 617~ 620.

[ 77 Wpude, dp b A7 ALl b 2 B A A S T ).
I H] 2B &2, 2003, 14(7) : 1169~ 1172,

[ 81  Wivtte, Gralml. el SR A0 3 I o) 15 ) 5 46 A
FELI) . #2003, 34(2): 201~ 207.

[ 91 Mok, BKFW, JCHL A Lok 2 0 5 d 4k e i vkl
FITERERESE[I]. PLFOfE T Be 40, 2003, 17(2): 81~ 84.

[10]  JEFEGTEUT A B, 5B R 00 B 5 & T i 1k ) 00 ) % P
PE LR CN1074389A, 1993 07-21.

[11]  Voice T C, Weber Jr W J. Sorption of hydrophobic compounds
by sediments, soils, and suspended solids1 [ J]. Water
Research, 1983, 17 (10): 1433~ 1441.

[12]  Corwin D L, Farmer W J. Nonsinglevalued adsorptior
desorption of bromacill and diquat by freshwater sediments| J].
Environmental Science and Technology, 1984, 18: 507~ 514.

[13]  MecBride M B. Environmental Chemistry of Soils[ M]. New
York: Oxford University Press, 1994, 31~ 56.



