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HOE KRS ESR RS A E B B AT M B CoHaNGO:) L BRI (O Hys N0y 2B R (O 1,
06 2H,0) . FEEC), HinOsN Ol ) . CuS0, + Fed0, £ 8 R ERE (CCLNO, HR A 62.5%) FRCHM %7
5 AT ES, AL 10 mg/L B ERONE, N R E IR T (Cpa 0 <005 g1 Cro <001 mg/LY PR
TRt & BT BB R SR AL, R LA M e Y BT R SR A WA KE. BF
FOL AR RINA B AR S 1. 2.3 m/L{ KRR, B RLE) . CuSy + FeSO, A/1(0.5-0.2) mg/L. 1 &
FimgL.EEE 1.2, my/L M3 LR AT R e +EE 2.3 g/ BEAR 1 o/ RTRE 10,
20,30 .40 mp/ L SE0 A SR b RS A A S DA T 1,23 mg/ L B E BN AR RE 3 ng/L.ER
IR ERE L 2 me/ 1 BRI R TR AR R L

R AT WA AR
HE B 5048 MWFRIRAG A

ERBHF R A AT VRERANTAOLE
FEATULERA ik o M iede 55, KGR R E A
A AL T A R SR, I AR L SR R LR R,
TEFRFHBE K 28 1L A ik PR, Rk o i S
BRESHEANHRER. RETEAR, BFKR
GixP L iR SRR A E, T R Y
RS — LR R, WA R A TR
R .

DS B iRei % Sk 263 RS i B EARO Ra st v
R ENTSTRBR L, ZENT AR a5
FAMALTM N, T/ R R AT 4K 6 i £ 0
ok e Wl S FE BB, O X
K A IR AR B A BT B A SROE ., AR SO LRR
HEE BN BT KA 3 MR S AR A

WREM. 2000 - 04 05,

EEWA, EHHAIEMR AKX DE | R IFCHNNH 6 - 10
5 Bl KR KRR H 2000,

{EERS FEEO1973- ), &, g, Wit Mg Rl i B Al
%.

TEHS 1005 - 8732002302 - 0167 - 05

BRI EY, DI NG AR SR ER AR
R SR EEE,

1 MRS5FE

1.1 #HE
1.1.1 LBBEE RHAOH PVC - BEBEHKE

8, A 50 ¢m X 30 em % 40 cm, JEERE 50 L,
FEAIAE N 8.9 cm X 27 cm X 18.9 cm, HFEHRAE
S, BE 5 - 10 mm. ETHOKEEBREE KM
INSTEANT OCEAN B R B KR F B 3L & 35
EHBATE A, S (NH),S0, £ &R,
Fhmfng A EFRERE COD E 1020 mg/L,
A NaHCO, ¥R pH. KEFRHTE25-28 T,
BYEFE o mg/L 1. TRITBVERBHAR
WAL 1 282 7K SR A [ 6 A9 A T K BABR AR IR
2K R T R K R IR LA R B M TR ARAh, RRK.
BEIRESLHEACRE 2 A HARHRL
CERIE

1.1.2 LHRAHFG FHEFH S ZEHE +E
FEHE R 1 mol/ L ShARENFE; HIFE A (uk e R ) A
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CERWEEREE, Hig S A 1/10 000 RFE
BT, TRATBEEH L BFTERARA
.ORSR AEEMIARLAMBRE. BN
B R e R LT ) BT DL 2 BR A
HiE, B S BRI 0,125 g, LI ATHEHR B M A
R EMEE. DEMEAaRNBRIRAERR
H62.5%, 7 THEK T E A b H RA R HE.
CuSO, FeSO, BA K FEEF RN DR EFT £ /71
. BHPHBRRERELE L,

®1 #HHKFER

Table 1 Concentrations of selected chemotherapeutic agents

in water mg/L
T Chemical MEHEE Concentrarion
W A L 123
Furazolidonum T
FEM M MBZ 1.2,3
_ iE? L3
Onyretraevelinum
REX 13,3
Chloramphenicolum B
Cal0), + FeS0), 0.5+0.2

MR TCCA” 1.2
B BY Formaldehyde 10, 20, 30, 40
» BEHEREE2.5%, T, Content of effective C17in TCCA Is

62 5%, the same below.
1.2 MEHEEERHERAISZ

# FE ( YSI-Model, S-C-T METER); & B ; pH
(pH-3D &, EE={E{0FE) NH, ' -N. N, -NBL,
WA (BRI E), LFRER COD(MM & E R
Y EE DO(BEIEER); BE(EDTA HEHE)
RNO, -NSL BRI E vk B e
AAG R B B AR LR T L E
1.3 EHigit

ERBEHE ARG 2 MU LEF RS
EEE. PETRERTFHIRALX 10 mg/L
NH, *-N RORY L8 0045 o BR A S S R R, T
BIER—REFINALRHY. REMABYIS
R 10 mg/L NH, ' -N BHAEBRMKT(Coan n
<0.05 mg/L, Cyo.x<0.01 mg/ L) Y 7 B B jA) &
Sl & FEARREGEHE LB Rk
BRI N AT TR EWMNKE, ULBEZS
B L FRFETREMARN 10 me/L
NEL TN BRI, A 1 mg/ L HBR (2K E
FREE, TRD, AEEHEM 10 mg/L NHy ' -N, 5N

Hilfh B, SR AEREEHRERS, BREKIA
23 mg/LI T 1 HEE, EWMEYRER 10 mg/L
NH,"-N I eEm M E—1TRMALBER
TREAH, AEMA 3 mg/LIN 1ML ER LN
44283 10 mg/L NH,"-N BB R, ¥R
HEPETBRESMIE RE RERLT]’.COD
FR—F. BRI HREIRS, Hih & R5ER
pH EnLi R, FFFE7.9~8.2,

? &R

LREBEFEWE 2,

(DB FEH D HIMA 1,23 me/1 PR
Eﬂ. iﬂf 10 mg/I‘ NH4 : -N l‘iEEP CNHA Na(-‘x[)_,.N.%
VEE R )0 B, BRI R EEAC . % NOy N
SAVE0E 12 R NH, N E AR S 40 1R
2,

(2) AR S $E B T2 R e BBt FE X AR PR
FREIRSAL R R R AT T B AR,

(N mg/L LREER Y LRESE, WHEA
PSR ALEE B e, PR R 2.3
mg/L A&, C\-oz,xﬁﬁfﬁﬁﬂﬁ%ﬂ:%ﬁﬁ%ﬁ, B}
BB, BEMA I mg/L T RBE(L), &
Mk 3 1k NH, * -N.NO, N BIER F 2% E ],
B 3 K B 5 5 v AL B R a1,

(1.2 mg/ L ABER M EMIESAORH DR
FHEEH, EEFEN3 mg/L EEENRA A
B EMAEER, TRESMN CNHJ-N\CNOZ-NE“%
B4 L% TR RS 28.22% ,135. 48 %, X A LB
F3FEBuE, BREFAENA I mg/L FEEERT
FA B AR EA.

(5)CuSO, + FeSOy 40,5+ 0. 2)mg/ L. X
KB iR AR R AR AL AR A e O B s A4 A

(6)1.2 mg/1. WEREM B W CREH R
Flng i, SAERS Cuoz.Nﬁﬁ{Eﬂ%?ﬁﬂﬁ
B R NH, " NONO, -N BSR4 Be
BHEE .

(DMEFRPIMARER, sz.N{Eﬂ]Eﬂ:Xfrﬁﬁ
A4, A>3 me/L)FFEERT I, Hhn
A0 mg/L FEGOABBRE) NEZRRKITE
BHE] N 23 d, BOA 20,30.40 mg/L PEEMIZRR
G evatl 2 d. W& ERAL CNOI.NE”‘&{E 12 h
EEEE 2 mg/l. AT, 30.40 mg/L HEEALEER
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Table 2  Effects of seven fishery drugs on nitrification of the boifilters
BEdBYERE FAEEE
Highest value Time of oxidarion
i BREA (gL ) SARAHER/ % K474 S BANER/%
na Concentration Difference with control Days Difference with control

NH,".N NQ;-N NH,'-N NOy -N NH,Y.N NOy-N NH, N N3 -N

i} BR
IR 3.88+0.22 0.1040.02 3 4
Control system
% 1 mg/1, 4.22+0.26 0.52£0.04 8.76 420.00 2 2 -33.33 50.00
i+ BE
g FERS 3.5820.21 0.2+0.02 3 4
] Control system
g 2mg/l 5.27£0.30 2.88:0.12 47.21 134000 El 4 33.33 0
=1
= :} Bi
£ MR 3.70£0.23 0.15+0.02 3 4.5
=  Control system
g
£ 3mg/lLD) 6.17£0.28 5.87+0.5 66.77 3813.33 2.8 3.8 - 6.67 -15.56
[T
R 3.8+0.25  3.41%0.09 15 3.5
Control system
Img/LIR) 4.83£0.21 4.4720.16 27.11 31.09 1.5 3.5 - 57.14 -36.36
'+ B
Hg{ﬁ 7.05+0.37 7.63+0.22 3.5 1.5
Control system
g 1mg/L 306%0.23 4.04+0.11 -56.60 47.05 3.8 5.8 §.57 - 22,60
£ um
3 HEAR 3.0650.23 4.04%0.11 3.8 5.8
i Centrol system
N 2mg/l 4.1820.22 5.05£0.15 36.60 20.00 1.5 3.5 -60.53 - 39,66
= ym
ﬁ;’i% 4.18+£0.22 5.05%0.15 1.3 3.5
Control system
3mg/L 0.57+0.12 4.15+0.12 - 86.36 -17.82 1.5 3.5 q 0
AL 8.3120.31 1.29%0.11 4.5 5.5
Control system
4 lmgL 6.58+0.21 1.00£0.07 -20.82 -22.48 7 7 55.56 27.27
15
g HRAL 8.5870.34 0.14£0.02 12 6
Control system
S 2meL 4.93+£0.41 0.61+0.09 -42.54 335,71 5.5 7.5 54,17 25.00
s ARG 4.93£0.41 0.6120.09 55 1.5
® Conrrol system
-’5_ 3mg/Ll ) 6.68+0.33 3.04+0.21 -35.50 198,36 4 4 -27.27 - 40,00
- HERRE 5.98+9.26 3.07£0.16 ' 25 7.5
Control sysrer
Img/LLT) 4.42+£0.23 4,830 30 - 26.09 57.33 4 4 60 - 46.67
a g
?ﬁ% 5.430.31 6.69+0.22 3.8 6.8
ontrol system
o 1mg/L 4081025 4.27%0.19 - 24.86 -11.59 2 3.5 -47.37 -48.53
E imzs
* ﬁﬁﬁ 4.08£0.25 4.2740.19 2 35
- Cantrol system
o
2 2mg/L 2.41£0.10 1.55+0.14 - 40.93 - 63,70 2 3.5 0 0
T wEEL
= XT}‘”‘ 241£0.10 1.55+0.14 2 1.5
% Control system
£ 3mg/LLID 1.09£0.19 3.65+0.21 28.22 135.48 1.5 3.5 -25.00 I}
=
? B E s
v _T"ﬁ;’;% 4.83£0.22 4.4710.27 1.5 3.5
Control system
3mg/LLI) 3.09+0.16 3.65:0.22 -36.02 -18.34 1.5 3.5 0 ]

(FHEE Conrinued)
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(SR 2 Table 2 continmued}
HEDEPESH ALETHRA
Highest value B Time of u.x.id:uinn
j{f lﬁamﬁf‘:[}tg‘l_— ;) — H"]I £5/% T fjﬂﬁé’ﬂﬂ{lf B/ %
Concentration Difference with control Days Ihtference with contral
NH, - r;lo: N NH, " -N NOy N NH;T-N NO:-N N[-I4‘;N NO;-N
- SRER
%9 ?sz?fmem 4798021 1.7720.01 3.7 ANl
SHC{0.510.2) mgfl. 3.9540.28 1672035 24,60 -6.74 LB 3.5 14029 16.67
fﬁﬁ%\m 1634024 160011 4 4.5
w  lme/l 2024012 3 11+0.25 56.37 94, 3% 3 5 - 33,33 11,11
% ?I:Tj?fmm 2.40+0.20 2.63:0.13 3 5
; 2mg/Li]) 1.22£0.22 3.95£0.21 45.17 50,19 4 7 33.33 4060
: f,if'?f‘fimm 5.50+0.35 2.29L0.18 3 4
2 mg/L{1 ) 0.47£0.08 3.6540.28  —91.45 59,39 4 8 33.33 190,00
ii‘:‘iﬁmm 3.5140.27 2.11=0.15 2 4.5
10 me/ L. 31.09£0.22 3.65~0.19 11,90 72.99 I 1.5 -50.00 -1
f:i?flﬁmm 5.50+0.37 2.69-0.22 3.5 48
20 mg/L{ ] Y 1092011 4.59+0.34 8018 70.63 3 15 - 14,29 2222
fziz%qm IBBH0.26 1.06=0.14 2.5 4
; 20 meg/LE L) (500,04 4.66~0.31 85.21 339,62 b 2 - 20,00 560,00
T iifflﬁm 4632053 3.0210.22 4.5 45
?é M omg/1.( 1) 4197021 3.34+0.17 -9.50 10.60 5 4 33.33 -11.11
i Ez‘?jﬁfqem 240020 2 63+0.15 3 5
30 mg/ LD 2,42-0.31 3.57:0.19 0.83 33.74 3 4 1] =20
zi:iﬁﬁwm 4422036 0.75£0.07 5 45
40 mg/ 10T ) 4.87-0.27 0854017 0.18 13.33 35 4 14.29 -11.11
zfifﬁ%wn o038 1.02+0.24 s 5
Hmg/LAT} 5.01-0.3% 2.00x0.19 9.38 6. 06 4 5 2000 ]

i T — #f RIREE LG The recond vse of the seme drogs | —FE B PWA—Z AE BT The drog is added imm a pew system.

cwﬁ%ﬁﬁﬁ%ﬁ%fﬁﬁéﬁﬁﬂkmym\
NH, ™ -N #HF1a) & 7 400,

3 e

RAEESM A A SN REE 2 £k
& DR ik SR eE =Y, MRL
U, AHEYIIEA SIS, B 2 HUH
e, RALEREE R g S Z 20, '
LREMYIERR IR KA E AR, A
00 200 L 1 R A RO, MU BE R R AR LR
Ha Lees R, A —FHHERERERAL

R R, th— AT DA R AL AR R P AR 5, K
2 MR—E, T4 S AL RE R, B DL
R kA e R m il L REE AR
H— LI,

L Berh £, 2R A PR S AL FIBYR
AR S ARE 2 B A W KA. FKE
PEBEMERATRE LSRN RERRE, X
EREZFHYHEWEENE, BLSERRLA
SERGEMRBAED, d T A MESAAE
WA ERHTHES.

AL PR AR B £ E AR AR P A
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Effects of seven chemotherapeutic agents on nitrification
of closed seawater culture system

LUO Guo-zhi, ZHU Xue-hao, |SHI Zheng-feng

{Research Institute of Engineering-Aquaculture, Shanghai Fisheries University, Shanghai 200090, China)

Abstract: The effects of seven comtnenly used chemotherapeutic agents, forazolidonum (CgHyN3(s ), mebenda-
zolum{MBZ, CH;3N20:), oxytetracyelinum{ Css Hpy N1 05« 2H,00), chloramphenicolum (Cp; Hy; OsN,CL ), mix-
ture of CuSO; and FeSOy, acidum trichloroisocyanuras( TCCA, CiCliN;0;) and formaldehyde {CH,0), on nitri-
fication in closed seawarer culture systems were evaluated by menitoring concentraticns and oxidation time of to-
tal ammenia-nitrogen{ NH; " -N) and NO; -N before and during the treatment. The experiments results show
that MBZ art concentrations of 1,2 or 3 mg/L{ the whale water concentration, the same below) , oxytetracy-
clinum at concentration of 1 mg/L., chlc;ramphenicolum at concentrations of 1,2 or 3 mg/L, the mixture of Cu-
S0y and FeB0y at (0.5+0.2) mg/L. does not produce significant effects on nitrification of the svstem; while,
oxytetracyclinum at 2 and 3 mg/1., TCCA {effective C17 62.5% ) at 2 mg/L., formaldehyde at 10, 20, 30 or 40
mg/L., respectively, can inhibit the oxidation of NO; -N; furazolidenum a1 1,2 or 3 mg/L, chloramphenicolum
at 3 mg/1. added repeatedly or TCCA ar 2 mg/L. can produce significant effects on nitrification.

Key words; fishery chemotherapeutic agents; nitrification ; seawater biofilter
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