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Biological toxicity inspection method for pollutant from marine

petroleum exploration and exploitation

1 f&H

FAREE TR MR LD AR R AR N TR ERFAER MY S
PR R R i, U R R H P AR S L AR KRB S RAE R
TR,

RSB FE G MR R b s R HEAE 2 Y 853 IR 3 L 65 B A4k P2 7K 9 A
Fi8 g op O (AN

R Y AT BT B TE TR X R R A S RS B ACAR M PR A B B At 0 A T W BRI B 15 B
Y EERER.
2 BBt

T O bR B & B 450 B TE AT P B FI T AR AR AR VE RO 4R 50, AhmoE M AR , I AR A 2

AER . RAEBESSBEIT L

1A B HE B9 5 5 BLIR T R

&1 bs MEB BT A BRI BETE

GB 17378.3—1998 MWREWNIE 2 34 -HMRXE CFSEM

GB 17378.4—1998 ¥
GB 17378. 7—1998 ¥MEXEWTIHLTE
GB 18420. 1—2001

3 EX
ATRHERF

31 £

SIRLTE & 4 Bkt

WA MEIRIF A B R E Y

32 X
- EEEREEE biological toxicity inspection

I, GB 18420. 1—2001,

3.2 96 h KR4

N ﬁ?@h‘%’éf:mﬁﬁﬁﬂé

é

Al

IR Y 96 h renewal biological toxicity test
7E 96 h IR B E A ER—E i E o ERRLTBERKARBR . HH

M MEEY R

1

RS

HH B

e G TR OR WL
3.3 o] WE ik NOEC(no—observed effect concentration)
BiRREYEEE—HA = e JBF 0 SR B0 — B 1 S, 3 3 TR BRI A M B OR BB
mH S BASGSH TSR HEedNEBAEY T EEE MR RKE.
4 AR
5 A 10t L 2022 MR SR S AUOA L SN 5 SRR A U 7E 96 BRI Ak FE T A
U 8 52 OB TRL 0 48 B BT 05 e YR SR A T O o ) FLRE
FEAREMEEXZFEEREREREER 2001-08-28 fit # 2002-03-01 £k

1




GB/T 18420. 2—2001

i REEHENMERRE

51 BESBRE
5.1-1 REXE

REFBEMEBHEIRETRAZEMHE, WMEARKE 5L, KERKE S L.58 5 kg, Er/KHER B R
5L,
5. 1.2 REHA
h.1.2.1 #i#HEKX ZERINMoEEHAERNMAHERORERBRE.
h.1.2.2 B ZRINFIEEREE.
5.1.2.3 Hp=K TEAFP /KM HER O REE,
5.2 HLEFEH
5.2.1 @

KIS R dn TSR B AV BB R A e i AR
5.2.2 B

WA GB 17378. 3 F R F SN E RTS8 h HEREYTFHEILER =,

A KR A ITE A C~8CRE .
5.2.3 HE

ARG LRSS ER RS AR ERE REACRENE L REF R R
i

SR EREREFAZHEEFER FRAEZANMNREN BT ENAQERTTE, IR
145 EF il RHFEY. |
5.2.4 IFF
He PR KR fh LR TEAE 4°C~8TC, H ke B LR FEAE B Bk L 38 7
iR 5 .

6 WEEMMIREEY

6-1 HE&Y
6-1-1 MR
TIREY RH R,
6-1.1.1 JFURFHUR ., & [ XU (Penaeus chinensis) , B 45 X 4F (Penaeus monodon), & FE X IF (Penaeus
penicillatus),
6.1.1.2 it (Artemiidae) &%,
6-1.2 HEEPFHRAEH B
6.1.2.1 ¥R /NTFAFEFEE 10 d(P 3R BIFER,
6-1.2.2 mid . BIPFEIL 20 h~24 h JFEY 8Tk,
6-2 PREFY
A5 B BN HE R 1 0 A AT AR 1Y A B BR 4 (sodium dodecy] sulfate,SDS),

{ &M HE

7.1 Hhk

7.1.7 WFEREEYHKHEIKERSE.

7.1.2 FIEHHXE,

7.1.3 #FRARAYRER . TE BHREEE KNS, EEH2 MmN ERZA . AR E MBI

2

I

MIARERNE/SAT 24 h Y

T

——— . . e = e e = =TRL = o
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K& KR EEF,
7.2 REERER

7.2.1 XTUrfFariE)
7.2.2 HBETHERRE,
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1 1 000 mL e B KAtk [7] S5 A B i) B B 7K A
] 40 mL~50 mL BEBEHFRF

7.3 FEEFIE RS

{-3.1

¥ GB 17378. 4 %5 27.30.32 R A sl 38 .

7.3.2 & 7.3.1 BRA, T
7-4 3Hib

WirEE BB BRAEE B,

8 HBRNENMRZEETEN

IR A FE AR IE

TR F,

8.1 HKREWRELMTE EEE,EBRANNEMER.

8.2 W ARLIETZ2M 1, 0 E & TAEMR,

9 HEER

9.1 HIEYFRE.FEFEMERF

9.1.7 XTeFfFER

9.1.1.1 RE MAFH WASREYEESREHRR

9.1.1.2 % SHMFEFMEZE B AMRE 1WA TR B RS
R, B AR R0 AR R IT

— RN

[1]
ITh

LFE

5F

A 24 h AMAREBASZRE.

#zZ 1 HFERBZEERRA

Atk T) S A B A BB KA

SRR SRR,

CEE YR A8 h JR A A TR B

tlFR AT o [ % HF 47 45 BE 55 XF MF A K E R AR
BE,C 22~25 27~29 26~29

| ihRE 25~~33 28~33 25~30

| pH 7.6~8.2 7.6~8. 2 7. 6~8. 2

9 1.2 mmaE

0.1.2.1 pmHEIRE MHHWMARERSE HFIRWE.

0.1.2.2 RKHIBMHL HR1gxREMAIL®BBKP.IEZSCEE 30~35. 361 2 000 Ix~3 000 Ix

R B4 T FE R AE , BUR] —HE UCFF

ERE B HERTFEERE,
9.1.3 Sty

9.1.3. 1 RFE.EW
9.1.3.2
9.7 WiF/KMHER

ﬁ) )\——?@ﬂcﬂzj‘]ﬁﬁﬁ:’k!ﬁhl 3U¢PH(7 9“0 2)!%ﬁﬁ}%ﬂm*ﬂ
,Zﬁﬁiﬂﬁt%ﬁ%ﬁﬁ%,ﬁ'ﬂﬂﬁdiﬁﬁt%ﬂ’]tﬁﬂiﬁ%Fﬁ_ﬁ%ﬂﬁ‘iﬁai’éi‘ﬁﬁﬁi

p: P
9.3 & anYECH
9.3.1 VR WAy AL i

METYERARBEKS

HHIRE Y, 24 h AFET-R/DTF 10%.
RIS 24 h IR ESEYBRBRR T

142 20 h~24 h W R, i HILIE

S ROT S HARA R LI 4 Yy R BURE B — 2L

AERFKHATE KA

TR A T i K B

0.3.1.1 wEREYE HEHLE1IHGEEMA QBHEEK,2 000 r/min~3 000 r/min it$£ 15 h £ £

R 885 IKws FE Dy i e 4H B9 B

8.3.1. 2

4

B, R e FE 5 min, B 60 min [ L
KERR HEBREER1GREEMA ¢ B#HEK,2 000 r/min~3 000 r/min #EF¥ 15 min, R
ENARBEMRBAHNBRSRE, SR FE 5 min, ## F 60 min FE )

FIREBBENE &,

ZIRBIRIE NS




9.3.2

0.3.2.2
9.3.3 A=K &Y
B —E R A
& e
Ve 4 24 ~5 HE &R Bk, 40 1,10,100,1 000 mg/L KXtRRLH . 2 M ~4 MEERE,

3- 4

3-4.1
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BT
9.3.2.1 MERIKE
BRBBEIMCRZB. AR, &EBIKE/NF 100 000 mg/L.

R FC B
B BR—EMEE

7K

T3

=

I AR REKH

A A HE R AR R TR IK
R A B il
= 7R IK AR BEK

,2 000 r/min BEHE 15 min, RE R EWFE RIS H.

.2 000 r/min~3 000 r/min # 3¢ 15 h, Bt

BOMRER/E S MEYREGTRR, URESWRETHAAEHXRETER. BE HEREERSYHEHE
—H,E 24 h MEICFI TR, RMRBATEY . ARG RFAEB I LA RBRKEEENEER
MEEREIFETMA AR,

0.4.2 TERHERGHEFEIM B EHEEFEANRBR D, A ARKEITERTERATHERESE
3.5 EXAE

9.5.1 HEHKRERE

0.5.1.7 VISR ERIREEEN,RE S NEN AR FHEREHM 1 43 BBE, B3R

By &S T EBE S 1,1, 35,1. 8,2.4,3.2,4.2,5.6,7-5 % R K
MFTITE LCH, IRk E N BFE X

T-MeIT- R,

10 BB BEGF R ERE
JURB 2D EENFETHRE. 4

4 0.5,

BEKEELIANERER., 0560 10 DI,
0.5.1.2 ERAAEEEFSENTREFEZITEN KT, MRAREY T H AN LCi K THME
RFE AT ERTAFENXEEFFEERE. .
0.5.2 REAEYBA
9.5.2.1 XHFfFEr HFPREYNFMPHEIERRBEYHENBAREESAN  FHKH SR
Y. 7RI RREN R, N 7E 30 min NS BUA R A .
9.5.2.2 mHzhEk MARABEEEVFFSEVIRRE HE . REDMOBARKRAEE . NTE 30 min
W B R A Y .
9.5.3 HIEHWWEH
B24 hHEFSFNRBER . ARG M RAT G AREERESERERARHAZEBAGFTEOREA
.
9.5.4 TEREXR |
YR BERWEBEMERENT OUHEME, LAXNBEBRAETERER . RARHBE N
60 ~/min~100 4~/min, ﬁnﬁuﬁ*éﬂﬁ TR, FEMBHAETRHITRER.
9.5.5 MR RE-F
R EERNAEREE 23C~28C, ¥ 28~33,pH7. 6~8. 2, AN B RETIEEAR B
2C 8B EEAET 2,p HEHZAEEANELL 0. 4,
9.5.6 MM
9.5.6.1 XTEFFEFMR i R AT 44K 50 1~/d.
9.5.6.2 RHLFEMRERE. DERESFRAHAMBMES, WRE O FIR, LR A SRR R EERE
TR B B AE,
9.5.7 MEFNIC*K
B 24 h MERELEYHRIFERAFTA REBRZEZBAEYRE T IME, REEYEEBICE

9.6

4

LR

ERBICREZEN, LHFE AGRERMFR.
T B 2 FIC 5%
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ﬁ‘é&ﬁ%%ﬁﬁﬂ%ﬁﬁﬁﬁ:ﬁﬁmﬁiﬁﬁﬁﬁﬁm%"ia%ﬁl‘ﬁ%t%.é?- mylme . .oH H. B,
pres  WIE S GB 17378. 4 4 27.30.32 EHVE KHLE,, 74N % AR IE )G RO T IR B T U R
KR B R vk PR B IR AR 5 pH {. WEMIERIE 96 h HARNEVEHRREHICRE L, B A

GrAERTER ) .
9.7 AEAEYIELTAE
RRAEMAATRAEH, RELENREBRETRN.CRE B AENI

10 RBRFERFHMFE

10.1 ZRmMANH
RV R TR E] 60 EFEE LA b, STIRA M T BA R 10%, PFe 44 24 h #7 L
1)~ S 2 Ho A vk Rl Rk A P R I S5 R AR A
10.2 RBERMAE
HE YRR B R E W F CHRRERIF R .
10.2.7 HERTFRETFEYENHAEFENRREFAREARRADR T, HEAE NI RKTEYRE
HRiFH.
10.2.2 TENFEVBHEAFENRRKREAHBRBEYRT HRRERBETERSH MG EF
Y, A S EARBG T EF IR N ERKF DR KR B S HE 73 (Dunnett’s R 55)
¥ NOEC {fi, MAZSEARRRFZEF RN R AR® DA RHHFORNES B RTTE
(Steel’s Xt —#r 8D ) E NOEC {H, LA NOEC {t %ﬁ]%%’&ﬁ YRR TE
10.2.3 Y4/ TFAYEHEAFENRREEHHBREYILT Eﬁ—-fﬂﬁﬁiﬁt$% 100 % I , B i &
EEEREREE LCi. BEEEENEREFHE _%ﬁ'l"_ﬁﬁ{'ﬁs*ﬁ%ﬁﬁﬂiﬁﬁﬁf"EH i
s LR AR THEERFENHER. 96 hLC IR H LB 7 EQRTRRIHR).

11 JLEEEFEH

11. 1 $tfE FOdt N B B
11.1.1 SHERBROLFRHETIRESYHN 24 h AP HHERE, 83 8 Lo R EEY Rk
B EE.
11. 1.2 RIEAR A BRIR I T g — 20k, BRI R R E R A i 2C, RSB 2,
pH AE{LEE AT 0. 4, 3 A KT 600 RIIBHIEL,
1.2 BRiImicx -

FIAIT R 2% A5, REMRR A HHE AR NRET R RERRBARES MR PR
I B R R DR BB RO, (B BE M BT % R E S .

12 BRERE

BRBRREAFELRIBEENKERE .
12.1 BERREFE

IS IR 2 AU FE L RE T ERE N ERERT ] B S B RRERR S EREZA R RARTE IR,
B2 SRR GB 18420, 1—2001 M iRBERHENEL BARREFMEDERERKEEETSE,
H B R R R AR L LR S BARHERIB %) .
12.2 HARRE

RIS IR 2540 3E RIS Y BT 60 1 2 1k FR A LA A R W R OK , U A W MR A A RO s IR B B 3
e 47 7 B0 X BR A BE TS SRR ¥ M R LCso M9 A My 3504 5 P ¥R 5 i B2 ity % By 8 2R ) i B R BT A 3
A R BRI R o

Ny
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Mt x B 5
(B HE RO B 37D
SHMBEREERER
% Bl AYEHEREREE No.
£ m B W
7= B 4B
% ¥

P T B E |
T H 7 B 26 B j
HIEA Lo X ] |

p Xy BERE
RAEH Rt A {
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|
R84 8 R R EY H B i
%% .
1K 45 ;
i
|
,;i
K |
5{& [
i
i |
|
K= (ZE) .:
£ A | é
;
|
B ;
E
- R |
:ﬁt&* ﬁ‘g’(—* f'l:%‘- :




GB/T 18420. 2—2001

—_—_— e A - o mym— - —_

—_———— e — —— —— e ——

- | i

i a _ o ——— - — — e — ———— e T, T — = —

M R C
(R HE R B 5%
EMBERNRERIERER

SR HE

FEATHERTH
WRALY BT

5
p
EARS ' =
2
I FEFIRD I =
. . B .
I 05% Fi5 W I | Steel's X — BB R |
*.
I 4312 2Ip |—- | NOEC EM#E

Dunnett’s £ 5

B Cl RRAEMEEOERRR

PRALL E3RT

LR
B
B .

& —I BRIER LC ol \

2 BRI BB R R AR =
T A0FA1100%4

r :l RS -
Spearman-karber X% Darbg:a&rgm

LC o, Hos% ERH

K C2 #E4HH

TR

R
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D1 Dunnett's 218

D1.1 JREEH,

?ﬁ_ﬁ

EYMBERESERTHE

ft % D
(FE 78 BB 5%

B

Dunnett’'s 15 8 i3 LA R A N RAIT BABRAEPEZHETERITE LNER A4

B EEATEN RN ERRES A ESNTEFKRRIG 1SR 7.
D1.2 #£—4 gehfr‘%%’é%%%mﬁ%@%%%ﬁ“ﬁﬁ NIESZ AR EEMREREZET R, I
L DI IREEMELEITERE.
%= D1 ﬁ?ﬁé%iﬁuﬁiﬂ'ﬁﬂﬁiﬁ
HEF %t B8 4R 1. 25 2.5 S 10 20
T 4 M I A | 0. 80 0.73 0. 80 0. 40 0 0
R 0. 87 0. 80 0. 33 0.53 0 0
C 0. 93 0. 87 0. 60 0. 07 0 0
A 1.107 1.024 1.107 0. 685 — —
2 IE 5% 7 B A B 1. 202 1.107 0. 612 0. 815 — —
C 1. 303 1. 202 0. 886 0. 265 —
8% T 3.612 3. 333 2. 805 1. 768
R X 1. 204 1.111 0. 868 0. 589
HEEK 0. 01 0. 008 0. 061 0, 082
H¥ 1 2 3 4
C=XT 11, 318
D1.3 #3 ANOVAFEMT TR, L& D2,
% D2 ANOVA M #
AR 3k IR AHE v P E I SS Y7 MS=85/v
4 8] Vg =3 SSB=0, 681 SRB*=0. 227
H N Ve =B SSW=0, 321 SW?2==0. 040
B 5 N—1=11 SST=1.002
EhEBENTELASRN:
Vg i :P——]_ ---(Dl )
Vi — N — 2 oo { D2 )
p
553:2'}*’.2/?11_#(;2/}; .............................. (D3)
P nj
SST = >, > T2 /n, — C*/N e (D4 )
i=1 j=1
SSW =SSB — SST (D5 )
SB: =SSB/(p — 1) = { D§ )
SW2 =8SW/(N — p) (D7)

10
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#h, C—F D1 iHHE 6 5%

N—FEFE;
p— IR A FIXT IR a9 5L
ﬂi__tbcg ] gﬁu
D1.4 ¢ fHATE, %A (D8 FIFE D3 #17.
8 EBAR.
6= [sw(lill +$}n;)]“2 ~ foom0 % (/3 £ 1/ T = 0570 (D8
o, X\ — X AR BHE T
X—% 1 AR AN FHFEEE;
Sw—FI{HB TR ;
n,— X BEH O B B 0
1—‘iﬁ%§_ﬁﬂ{3£1§#u
= D3 ¢ HiHHHEE
5 R IR B g /L ; "
1. 25 2. 0. 570
2.5 3 2. 058
5. 0 4 3. 766

D1.5 FEAMF T Il (1 3 D) fi 25,
2.42,t, >2. 42 M # € NOEC A 2. 5%,
2= D4 ﬁi‘éﬁiﬁ([)unnett s test)T 4r{E 3

W oa=0.05 0, AFX DL A A . RN 2.42, FR4 1,

«=0.05 BARR
v/n 1 2 3 4 5 5
5 2.02 2. 44 2. 68 2. 85 2. 98 3.08
6 1.64 2. 34 2. 56 2.71 2. 83 2.02
7 1.89 2.27 2. 48 2.082 2.73 2. 82
8 1. 86 2. 22 2, 42 2+ 9D 2. 66 2. 74
9 1.86 2.18 2. 37 2. 50 2. 60 2. 68
10 1. 83 2.15 2.23 2. 47 2. 56 2. 64
11 1.81 2.13 2. 24 2. 44 2. 93 2. 60
12 1. 80 2. 11 2. 23 2. 41 2. 50 2. 08
D? Steel's &3 — 438 Steel’s many-one rank test
D2.1 BEMMEMHERE
Steel’'s BRI H A RDAMEEASBRE, TSR EAMY BAEANBGANRAEWEZIRES
HoH2EmES, A9 TEESHTFHEERRAFBEEAN G ESHRM G 257 KE RS R
£ .
D2.2 St R
D2.2.1 E—Alosh BFRYHEHRRERNEREE REZTREHRE . FIENREREIE,
.3z D5,
D?2.2.2 #4E4 BRI A B EIEET A R K ARG MAR A B E D ELRHEY
BB (1,2, ) MEUE AN, BRI BEF RN E; BEIEFAAHFERIIR, HITEST R
B EANTR. LR D6 KRiITEX.

11
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-

il

D2.2.3 ZAFIRIIKF « X 0. 05, RINALGEX WA R 4,#8% D7,T,.=10, R 1 MRAB A KR
HETF T.,MEREBREABBRMBEH KT T UAEFH NOEC H 10%. FE4EYBEHEAITFHAE,
x D5 FEHEMTEEETEE
T %} 540 1. 8% 3. 2% 5. 6% 10% |
58k & A 1.0 1.0 1.0 1.0 0. 8
B 0 1.0 1.0 1.0 0.8
C 0 0.9 1.0 1.0 0.7
D 1.0 1.0 1.0 0. 8 0.6
FRIE 3% 7 R 7% R 1. 412 1. 412 1. 412 1.412 1. 107
1.412 1. 412 1. 412 1. 412 1.107
1.412 1. 412 1. 412 1. 412 0. 991
1. 412 1. 249 1. 412 1.107 0. 886
-2 {H B 2= 4 3 1,412 1. 371 1. 412 1.336 1.023
0.0 1. 412 0.0 0. 023 0. 011
1 2 3 4 5
e D6 BRiTHEE
mﬁﬁﬁé X7 AR 2 T 1. 8% 3. 2% 5. 6% 10%
A 1.412(5,5,5,3.5) 1.412(5) 1.412(5) 1.412(5) 1.107¢3.5)
B 1.412¢(5,5,5,3.5) 1.412(5) 1.412(5) 1.412(5) 1.107(3. 5)
C 1.412(4,5,5,2) 1. 249(4) 1.412(5) 1.412(5) 0. 991(2)
D 1. 412¢5,5,3,1) 1. 412(5) 1.412¢(5) 1. 107(3 0. 886(1)
B 19 20 18 10 |
#Z D7 TAHHEE
REARCREREX R4
B
2 3 4 5 6 7 8 9
4 11 10 10 10 10 — — —
5 18 17 17 16 16 16 16 15
6 27 26 25 25 24 24 24 23
7 37 36 35 35 34 34 33 33
8 49 48 47 46 46 45 45 44
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