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KSR AR, SYRFEDHFITTRTREYRBRANSE. A TRETHEUE
R, EMWEK T HERARALN, XA EERARRAPHENRBRET K
HRAHBRBGEREYAREK RERYRRRAANOHEAE. A, EEERAREE D
B TEHBERL(RTMS). RIMS IR, S E. . LR NEFHR. 7 56d AR
1, RTMS B REFEYRBEREITHBRFHEDL, ERBYRETRRBE 2.16%—6.13% 2
. REHETRIAA P, KPEH KRR T HARRIE.

XA EZRBERR BYUBERL, LTotlE

R T HR Y KRR =R BEER Y5 FRIEFZHZ DN E RN FE.
E4 Rk, REEYBEH AR A RRUASIYNERFE. dHEERNAECER
REFRIAENRFHE. SONBUEBHRAREFAINE, BFMRAEAM T — &4
YRR k. Hxt b, KPR RR B AT RARET BT, X RNESER
RERERBEAKBNET AP KPEEAROAELRUBERRIE. Eh. KIPES
Rk T, EERRHAMER, AREBPATRERELA TEREATHBESRUES
BEYKERS, AREERAE. IRERARNELEE SYRENERRERS
ERRX R EAEN N —FRREH TR, B4, BATREERIT THXEARNY
B, AERMELN R AN RAFYRBIEET ok, M T —Fh o %
B RAERHFEYEREKPMULHER fRESERELRAANEDERRTBET
2.16%—6.13%.

1 BR5hZ%

L1 BYRBETRE XATHREHZAAHN-HEYERBREEEY. SURER
KE NI =ZE. LEIREAE mBERAEHAERE. TREIMRKRAHE. AL

AXBBEEXAENERLES ERHE.
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FHBRORBED AANNNE, ZARIMK. TRARZBREHE. ZBZEMKRHESN
¥z, BE—5 Masterflex LREAERNR, KHRBKAATERE 1 REPEITKRT
FIEBBANKE. AREHABRRERE. HTHRY. EHEYHBREEESHER
T RTHAMBRRESEIHBEKRE, TEHBESRLEH L ARRI G FEYRE, HEH

BRKNIhEE.
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Fig.1 Schematic drawing of Continuous—flow system
A:®U/KEH Dilution water tank; B: #E¥E/K4H Constant dilution water cell C: EY# Toxicant stock tank D;
HE:E Pump F. ¥RKIESHH The first stage mixing cell G: WRIR-SH The second stage mixing cell

12 BYHETFRGE EESHELRRAEN, I SFRREENRELSH, EYHX
DHER., BEEAEMAEOFERAEETER. ESYAXIHEE. QERESRL
TR—BYZ. HERERFEATNEC. AGHIRESEYHRARESR. QOFEH
Mariotte ¥, ZMLHER, A ERHBREEFZYRBEEY. A, ABRIE2
NEYHESBLAEARY. BTFAEFR, Mariotte A ESBHERRY. AFAESK
KA E— 5B, KL Masterflex 5556 = 45 4E 8% 30 B A& W %0, BT Masterflex A8 M B A
ELEMBoNEEHAREYAEEFRE. CTHEFEST.BHER, L HREME. &%
BRE,

1.3 REHETN FHRECRSELREXFEMNRE. 8% 1SOEYHFHABHE
W—RIEERF AR ESREAGESEY. RESTHEAE. EHERH
(K,Cr,0,), 2074k, (A RTL 10SCHF 20, EF TREMRFSH. R ERMRE TR, XK
R 900mg / L, TE X HEIE R IT & RBYHRES. HBKRE B B RKEE RIS EN
. BEHERSEBELL0.50ml / min, HEKL 320ml / min B EMFAEL 1 REGNE. B
BREHREANERRHEFREDH N 1.43mg/ L, 0.87mg / L, 0.52mg / L,0.31mg / L,
0.18mg / L,¥J LA 140ml / min B H AR i3, ER&EH 22+ 1T,

1.4 BIEFRSGHEM Lo BET RS (RTMS) #3000 5 #8264 DR / 3000, 3 A X
Hedi %, DDB 83 K & 3057 BEE XD R A (B 2) . DR/ 3000 43 Y6 AR i AL #
M ES, EA G BTRIHER. SABRFEG, BARTERM RS R b g #EE
FERIEAL. BEED RS-232-C, AFS BN HIIMEITEN IR ELRRER, Uad
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AXEBWRBIE. -CMEARBRERE IR TR M A, R 47 T
ARG ¢ B 0 R A K, R R O UK B, W0 Bl TR TR R T Y 2 A B TR
EENBEAMBEAERMSIEMIRE, HH EEMNALIBHEEEHNR—/NZEal ¥
B REHE,

EYURBERS = B E
Toxicant dilution system Pump Sample cell
4 M 4%
RN AR & Analysis instrument
Exposure system

ig &
Recorder

B2 TRHERHEREA
Fig.2 Schematic drawing of real-time mornitoning system

15 BKEE AN AEHRE (KCr0,) B H R R FIE, W5 E % 6—255mg /
L. {8 730 B %850 53 56 06 B 1o AT 2 B M A, 1 # B K S B 200—800nm, & &K
200nm / min, # % 1nm. FFREH T/ %E, SHEBLER.

HiEEEREHSRERERREE KN 360nm. B, EERA R LN BEENTKH
% A 360nm.
1.6 RTMSH{E DR/ 30004 S BE, BABRFH, LT HURS. K5,
B3 DDB FEi R, BB KBARESE, RIER A, BWIERMN 3057 54 6NEAE. #i
B YRR R A DAL, W B RO, BEWIAE R Y 40min, B MK
B Smin, BAEE. WKERACRUEE., REARLNTRIASYRER SR D
MEREEESHHER., —BRERE, THRHREEL P LEYRBESET. ZBET
45 (RTMS) AT Aa] B 5% 45 BT J 3l BT LAk 5 — % 51 3¢ 1 i 9 B8 P62 i 3, 10 mT LA o 4% o JBE
REZKERN, RARERE.

2 ZR5it

Sed R HHM, EAMARERNER, EHRBRENY BRENFHHE. ERIT
ZERLEIL

BE 1B, RINEERERENTRRBGEER 2.16%—6.13%, HxHRE 1.75%—
420%. EMEHEEARESTREAKEGARR, EEBE, BEMR. Singer7E 48h
1 96h RH i3 A ELE R BN IRR R FLWIR Corexit 9527 hERFM, HREEE R 1—
64mg / L, B RHEE 5%—15%. EEFERF Dulth 3R LR =Y E M (NaCl) BB 1R
EEMBELS, HEFEEE 0.02%—0.30%. £ 5ARBREKRETRIEE2%—7%. KBS
ZANVHEEREBRRAREARBEE, 217 27d, HEREH3.05%—11.76%., £iR=
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®1 EWMERERMNR

Tab.l Fuctuations of K,Cr,O; concentrations

T K E TRER(% A% Y
e BE 44 (me/L) PR TREE (%) R 2 (%)
. Standard Variation Relative
Mean concentration

deviation coefficient deviation

0.18 6.715E4 6.13 420

0.31 1.076E-3 5.54 4.38

0.52 1.244E-3 3.81 3.00

0.87 1.421E-3 2.60 2.02

1.43 1.960E-3 2.16 1.75

EWEZMNAFHRRBERERS, KFEBA AR, MEEET ECREE. =&
FEHEYWERMEN Img / L, EREZRE 15%. ERATYBRSKEN 1.43mg / L ERE
BOU K 2.16%. XIER RTMS AL TEMBRK. AR KHFRITH LN KE%E (RTMS) #
R ETHHEERABZFASTHER, REHAR, @S RAFYRERFES, KKE
BT IR,

22 EERRGWRER

Tab.2 Result of continuous—flow system operation

W -1 (mg/L) ERER (%)
Mean concentration ’ Variation coefficient
I I m I\ v I I il v v
1.43 63.39 62.80 62.92 63.02 2.16 1.80 0.92 0.60 0.83
0.87 33.29 34.93 35.15 37.67 2.60 9.22 2.83 6.97 4.17
0.52 18.19 18.61 18.80 20.46 3.81 8.16 37 7.93 6.94
0.31 9.26 9.95 10.04 12.20 5.54 10.48 492 11.90 11.72
0.18 494 5.10 5.28 6.87 6.13 11.84 7.25 17.33 14.99

IV EEFBBRHIE 1 data from this study; I1. I PHONGZ A¥#E, II.I0 data from HONG et al,;
V. VIMEIER¥ A$#% V.V data fron MEIER et al.

R2ILETENINERR IR I E SHEEN LK, £E Michigan K¥FHH R AR
Bl THVLAEEERSLE(MMS), IR EKEEZR KRB IBRTOZFYIRER . Hong %
A EAHBRETHRR, T MIMS iR 4, #AREN Diquat(1: 1”7 -Z/&-2:
27 TR AEANBRARESEREAR. B -WBIETT 14d. HBREAREELE
4.94—63.39mg / L, X F A HTEEH 0.92%—11.84%. Meier ZEAMEHCHHRFFEAHT
BERESK. HBR¥EA Diquat % ETEE 5.28—63.02mg / L, FF A HIEH 0.60%—17.33%. 5
ERZFHE ARV EFFESHAC, BEYWREMR 1 NMEER. AT, B3EH
WRE2E RRTMS A TR E R E RS,

28 £ X ™
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DESIGN AND CONTROL OF A CONTINUOUS-FLOW SYSTEM IN
ECOTOXICOLOGICAL TEST

Zhao Huaging
(Shanghai Academy of Environmental Sciences, 200233)

Abstract

Fluctuations of toxicant concentrations in long—term continuous—flow tests are
mainly due to malfunction of the toxicant delivery system. Toxicant analysis are
essential in improving data quality. To reduce toxicant fluctuations, a serial diluter was
modified and Masterflex metering pumps which delivered tbxicant solution and dilution
water were used. The continuous—flow test system with RTMS Which included
Masterflex pump, pour—through cell installation, spectrometer and recorder ensured a
high accuracy. In a 56-day test, The RTMS provided real-me information on the
diluter. The varation coefficients of toxicant concentration ranged from 2.16% to
6.13%. The successful operation of the system provided technical ensurance for
intermediate—term and long—term ecotoxicological test.

Key words Long—term continuous—flow test, Toxicant delivery system, Real-time

monitoring system



