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ME  A1954SAIH —8A29H, BA—KRET #F KM X b e IR FRHE M 897K
HHHTENEE., SRRV, 7A4BM7A 11 BixFEGHILE 3 S/ Kb RFED S
BEXBAMEE, KILEEB S 5N = 4 B X (Phacodactylum triconutum) . B P
(Gymnodinium sp.) (7 A 4 H) #1 = £ ¥ 1§ ¥ (Phaeodactylum triconutum), i A B & %
(Nitzchia closterium) . ¥ 5 3 (Phaeodactylum triconutum) R R ¥ (Euglena sp.) (7 A 11 B).
B RS PR EY, MR EXRBR T, BT ERAMEYHRERE. &
REY, ERARERFHTEZROEN, A BIER. B A B RAR T R LB A
3| 80%—90%.
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FERIITERERBRAKERBEKBPRENERARER. EREREFHRHOK
E, AN LTDHRERANEREN —FFE @EAE, 1993). &% (1994a, bs
1995) MAELRELRGT, LT UERAPNEYHT T KEHR, BE T &N
R AR, LREFIFBFIELGHARE M, FREEREE, FMEYKLERY
B, BEIRANERAELTANMEMRBREZ —. A EEN 19954 5—8H
FE— 5 € 00 FRAT B3 AT B8 — R B WIRAE, e AR B A Y S 2 M3 H AN
xR EI AP AT E R AL, B A IE 3SR R, K8 R BR R A Y B R
1 #MES5HZE
1.1 FRPEMERABEERRS

AN R CERATE S (1994). i A bt BB 4.
1.2 7k

199546 SA9H —8 H29H, G EMAHT [WMAX L HEFIFIAGREKHE K.
BB FMEENKEGTA4HMN7 A 11 BE 3 SHKEE)#THRARAEYEZRTR.
1.3 TERMNEESITH

* IRE ARBERLSIIE0I57E., WAREETMEL (46) RERFERXL494060725. T4, B, HET
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IRFELER, RERXOHAEHE. FREYERITREAFNEAS (1994).
1.4 EBRFPEDHORLSEHTREGIT

7 A 4 HEKE, HE=HFEAKPHERRITFREGAR, TENEFEHRHKR
THE ERPACS) ABMEMAARR SR FHAES I N K 175350
15mg / L(KAE) s PACS S, 1 #10.25mg / LOK#E); B A 38,19 1 Tmg / LOK#). 7 A
11 HEk#E, BB FR TRHR =440, 53 m pH — 30, Bl R0 H F =K 8 EZRIT,
ZHTHRAN =4 K¥ES5 0. &L 120, 100 1 75mg / LOK#); PACS 0.4, 2
8mg / LOUKFE); Bhn3 A 10,30 A1 50mg / LOK#E); pH 6.0, 7.5 #18.0 , —Kik% 43Ik A
L,(3"), L,3YIExXE.
1.5 KA pHIRTS5RIE

ARERAHSEREE, WY ERAN pH ZRATEWE, AEXETFERAA
Han e pHD- 1R BHERF B RREITRE pH .
2 #R
2.1 MBHAKBENEYMERE

17 KBk, Bt BRERERN T, KAHP7H 4 B8R 11 BEESEIE/N3
SHRENKESHZIBAMEENEL KD 7TA 480G KET EZEZR=—MBHE
¥ 222 x 10*4 / ml, B FHE 0.35 x 10° / ml, SHFEHF X 2.57 x 104 /ml, T 7H 11
HEG KRN EEREM Y. ZAWIEE 2.63 < 104 /ml, HAZEHE 1.21 x 104 / ml,
B HE095% 10°4 / ml, # 3 0.30 x 10°4 / ml F14E 4R B7 52 Fl I 37 3 (Scrippsiella
trochoidea)0.03 X 10*4 / ml, 2% &k 4.80 x 10*1 / ml,
2.2 MAZEBRAG 120 REMENEDER

FEFEREIBERILE L

Rl EXRBER"
Tab.l1 The results of orthogonal test

F 7H4H 7A11H

A B C ZABEEBRTEL Z¥E |4 B C D HALEE BPXE ZAREE ZXE
5 EBRE (%) BRE %) BREM%) EZBRE (%) BRE%) EXBRE%) BE%)
1{1 1 1 98.3 98.0 98.1 1 1 1 1 99.7 95.5 84.8 88.4
211 2 2 96.6 94.0 96.1 1 2 2 2 95.2 82.9 95.1 91.4
311 3 3 98.6 89.1 97.1 1 3 3 3 71.6 15.3 50.0 50.0
412 2 1 96.2 94.0 959 2 1 2 3 97.9 67.3 60.0 69.2
512 1 3 89.9 92.0 90.3 2 2 3 1 95.2 86.4 95.5 93.2
612 3 2 78.8 98.8 81.4 2 3 1 2 93.1 96.4 40.0 62.6
713 1 2 84,6 95,1 86.3 31 3 2 91.6 20.8 74.7 69.2
813 3 1 914 86.0 90.8 3 2 1 3 95.8 83.6 94.7 92.8
913 2 3 60.0 66.0 61.3 33 2 1 99.8 96.4 75.0 84.2

1) AAF ML, BHPACS; CHEMMA; DlpH

WIER | BTSSRI S — 5 R, THRE %R 2 FIAIMKIER RIE. XBMN KERERE



34 T o5 AN T ERRE AR R RETR 315

F—HFTE AP MHEHERTHAFELTHRNERRKFHE. &E RN
BOYRK , K,MK,ZEZ5, BRESR/MEZ %,

F2 RIER 1T NG KERRE "
Tab.2 The values of K and R calculated by the data in Tab.l

Hi K WA K, X, K, R BB
% A 97.8 883 787 19.1
7 ;g B 91.0 84.3 89.6 6.7 AL B, G
A % c " 95.3 86.7 829 12.4
4 A 93.7 94.9 82.4 12,5
H #
® & B 95.0 84.7 91.3 103 1 4B.G
% * c 92.7 96.0 82.4 136
& A 97.1 89.2 728 243
7 J53
* B 916 84.4 83.1 8.5 A B, G
C 88.3 88.0 829 5.4
5 A 888 95.4 95.7 6.9
A B 96.4 95.4 88.2 8.2
- A B, G\ Dy
% C 96.2 97.6 86.1 115
* D 98.2 933 88.4 9.8
A 64.6 83.4 66.9 188
7 ® B 61.2 84.3 69.4 23.1
A H A By, C, Dy
* c 918 822 408 51.6
1
H D 92.8 66.7 55.4 374
i - A 76.6 65.2 81.5 16.3
N f B 732 95.1 55.0 40.1
” ® A3 B, Cys D,
R = C 732 76.7 73.4 3.5
% D 85.1 69.7 68.2 16.9
A 76.6 74.9 82.1 72
" B 75.6 92.5 65.6 269 432 By o D,
% C 81.3 81.6 70.8 108
D 88.6 74.4 70.7 179
1) AAE¥t; BHPACS:; CHEMMA: DX EBRFpH
3 it

3.1 MMFRRAHEERGLEDH

%R RS BR R B AR B AE ) R T AR HE GK KB %5, 1994), 19954 7 H 4 B, EB#
b3/ 3 S FRAFH KR = AR 18 R B X 2.22 x 100 / ml, HAEK > 10um, EAF]
FEEE (> 104 /ml). TMREAETH 11 BE/KES, ZAREEFEERS 2.31 x 10
/ml, MERB REERE R REFEEIEL 095X 10 /mlL, EEEFRHMBE: HASHE
FHEIX 1.21 X 100 / ml, HAMEK > 10pm, IFE BRI FRBMEE. W EMEEERE
R, BEERERE RS RERR KR EERRN T ERR.
3.2 BHMEWIEZBR=-ABIER RERNFTAELRORR
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FIGEREH, RARY. &K L 75Smg / L, PACS 5Smg / L #1% /M A 38mg / L,
AE=AREE RPEMESELNEZRE X 98.3%, 98.0% M 98.1%:; KR AL F: B#
H &+ 120mg / L,PACS 0.4mg / L, %N A 10mg / L, pH 6.0 B AL ER 5], v] {1 557 A Z &
B APE ZAREEMBDENEZRELSFED 99.7%, 95.5%, 84.8% T 88.4%; K A
B 1 120mg / L, PACS 2mg / L, i A 30mg / L pH 6.0, I i L3R BEAS A X PR %
43 5135 %) 95.2%, 82.9%, 95.1% F1 91.4%., XBRRU, RABIER T EBA, TEHFRKHR
MFERBEY EBREIL 80% B L, BEBRRL 90% EF.

3.3 EZRFRABEDFHORERYE

2R, NATZABERANEEREEZBRRERRMA,B,CEH, HEREEX
RBER B W THRBIERY, WRB A, B, C,RFEL, KR IER ALK G R A
Ml . F2EW. (DN THAZHE. BFE. ZAREENSENZ5, ZBMNBAW
Mtk pHIER 6.0. Q)N THAZBERR, RIEXRRHAE 4,, B C BRI HTH
FERU, BIERBR 4,8, C Bl MEZABHEERL WL 4,,B,.C,.

Foh, AR 2ATUERE, T EBRAROBEMRU, HBEXKETFARME, Bk, §
WAE LR R B AE YL R, R A AR &G, ELARBEERMEYHERE.

3.4 ERERENTIERFHEEEEMIT

HE2AUES, ST2ARBEMD RN ZBRERYE, B AR 85
B)W REEK. XRUEWHEEE. STHRPENEZBREXN, 4B CEEFHEANEE
HEHNAK, CORMFAAMAR)BA, R TAENEEM=ABHEEN EBREEEEK
CEUH—-BRANZABHEIEESEFLHHHAMBK (854%). RxisHMR, Bk LA
BHEL, dEBR=AREENRENHR, ZHRBEEN. STHASTENZBRE
Rik, WNHEF 4, B, C. DHNMNHEE, BERR/NMIFHNC>D> B> 4. BRERKER
HC>D>B> A ZAWBERNB>D> A> CRENNFHNB>D>C> A L
iR, ERFHEREEHESNHEFANB> D> C> A.

4 INEE

4.1 EESBMAX ESHEFNRMAGEPRNEREZH, REEFPEYH I =ABIE
¥, FAZLEANRFE.

4.2 NMRAERRKL R, AARMERN L (R L) U EREEYHTEZBRRR AR, B
HEk &4 Bk AR N 35—100mg / L; PACS RN 0.4—Smg / Li i A HEN
5—30mg / L; 2 FIRE W pH # 6.0.

4.3 RAKAERE, X EREFMAEED BT, ZBREE 80%—90%.
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A STUDY ON OPTIMIUM CONDITIONS FOR THE
REMOVAL OF RED TIDE ORGANISMS BY MODIFIED CLAYS

LI Quan—sheng, YU Zhi-ming, ZHANG Bo, ZHANG Yong—shan, MA Xi—nian
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract The wa‘ter samples from the Prawn—culture pools of Shangma Town, Chengyang District
of Qingdao were collected weekly from May 9 to August 29, 1995 and the biologic species were
identified. The result shows that the total amounts of phytoplankton in the water samples collected
from the No.3 small pool in the northern part of the culture field reached red tide concentration on
July 4 and 7. The predominant species were Phaesodactylum triconutum, Gymnodinium sp. (July 4)
and Phaesodactylum triconutum, Nitzchia closterium, Gymnodinium sp. and FEuglena sp. (July 11),
respectively, The red tide organisms were coagulated by the modified clay and the optimum
conditions for removing red tide organisms were obtained by means of the orthogonal test. The
results show that an optimum formula for removing Phaesodactylum triconutum is: modified kaolin
75— 100mg / L, PACS 2—5mg/ L and sodium percarbonate 5S—30mg/ L. Optimum formulae are:
removing was modified kaolin > 35mg/ L, PACS 2—5mg /L and sodium percarbonate 7—10mg/ L
for Gymnodinium sp., and modified kaolin 75— 100mg/ L, PACS > 04mg/ L and sodium
percarbonate 30mg / L for Nitzchia closterium. In all of the above formulae, the best pH was 6.0
and removal rates reached 80%—90% within 12 hours. The best formulae were slightly different
with different species. Thus the formula should be selected according to the predominant species in
the field waters.
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