- FhBt HA Vs
51k i

| HEE Rudk &




3T B+ #9 /) ig
5 % ¥+ i3k

e ok e 37 A 45

L E RN Y



BATHESI N ERBE

M TR
MM, Rk
| OE EHY Ras KNSR
| RAK TRE EER
4

HERH: HHY
RERB BRE REK

#E R/ S R
L WX

G ERER YT

mmn&&wammrmm C

 ﬁ$#EﬁRRﬁmﬁﬁ s eEey
e
 rxiees 182 TER u2FF
198046 8 AN LIE 1986 23 LR 1 WM
Bl 1—=32,100 8 £ii1.a0%

‘@""' e



INTRODUCTION

This compilation of analytical methods was prépared by the Working Groﬁp

set up by SCOPE on " The Methodology of Determination of Toxic Substances

in the Environment™.

SCOPE wus tormed as a committee of ICSU, t‘ollowing a recommendation
of an ad hoc committee set up by ‘the latter. In its report, the ad hec com-
mittee listed substances of importance in environmental problems. Another

listing was given by the SCOPE Commission on Monitoring in their report

entitled “Global Environmental Monitoring”. In selecting which pollutants
to consider, the Warking. Group. has given special consideration to these list-
ings, and during its discussions decided on the addition of other substances.
Tt is recognized by theWorking Group that the list of substances to be con-

sidered is by no means complete, but it was felt advisable to publish these at

this juncture; and ro follow these with supplements as necessary.
The range of substances covered by the methods chosen should not 1tself

be ‘taken as indicative of a need for a monitoring program, nor should it be

assumed that ¢ substance for which a method has been included is' necessarily
a pollutant. ‘The sensiiivity or limit of detection of the :analytical methdds
described are nut siccessarily indicative of the toxicity of the substﬂnce bemg
measured. - : i

It is well known that some clements pldy a beneﬁcml tole . mhvmg'
organisms, and this in some instances is a matter of essentiality .. At highes-

levels, the same elements may exert toxic effects; and .there is .need in all
cases to establish precise dose-effect relationships to evaluate these regions.

In addition, the ratio of concentration of one element to another may be;of
importance. The work of the Ecotoxicology Commission of SCOPE will have -

a direct bearing on these matters.

It is apparent that many methods. have been published and used in the
past for these substances. The Group was aware of other compilations of
methods which are of interest in the same field and .of the work, in some
cases still in progress, of other national and international bodies in this con-
nection. A considerable amount of information is-available on experience of

the extent of validity and shortcomings of the various methods. There is in_

fact a growing need for a-wider discussion of these activities on a common

basis, especially against a background of an increasing understanding of the.

extent of occurrence of the various compounds in the environment and of
their significance with respect to environmental quality. This is of particular
importance in view of the increased sensitivity and specificity of analytical
methods now available and of the prospect that even greater sensitivities may
yet be achieved. The number of individual organic substances which theor-
etically could be present, for example, increases enormously as these aspects
of analysis are improved.



ERETRGERE, 2O, BT, EARALENEMN
X

REEREEFEGEN, HEEBEPARER A
HERN XA EREEHR, EBESRN A VRS
771

VT T TR Sy

B AN A T AR ERREEE, BHRaA
THR-AFENER " RNBFERKNERY 8 &
AN RRALEET RSB, FHRARE T,
Sk TRARSEXARAKSGAMET:

A%&ﬁi%ﬁiﬂﬁ#,&€¢EXXﬁ&¥##m
. o . -

_%xXﬂ%a&#
% £ &
~HWATHEA FAK



R
W &

EXEFE, ATANEEROIXAGAGAE R L
fio, CHFELCELEEMRITERGT -0, #1014
AAWBHAAFRRIBNRKBRN TR, FLERTE
T BEBARTFEAIXBQRETEE, XFEUAFERBEYWK
REBEW, XETREZRIBNRERE W, #REAE
HEMEFERNWILRARBTRZUEEIRT & A H,
EMBEEN —RNHAC) ANEER LA RERAEN
BEd, AT ENTFR, IRRKAREFEXNK
AAABTRNEE, KX EEEERHWHAW A,

EREFEHLBAELEN, BEELERALT RKUERD R
WRA-—EH, SERR-RK, LR —F 4 W &K1
TRBTAUX 2B FRHR, EERTRZTAWARLE
AREBWR . X ENIXFLTARSNREAP—ER
BR,EECARABRIETENRINES, —KHER, BN
B HF, AT CEARAFH ARG AZ R LE, &
MEEATREABRONBAURGTERESTHEH O 4
WHE. L

1



PEXERRNANBEHRNRENER T RGN
FEARAFRERAXBMR, BABBNEAREE, A
MREAHCRAMAE, XRANA AN T REHALY
ITH, RARMLR, RELRNTRENSRA, BARHE
HERKEATENFEAXEHERERS, ARALER
AEBRBRFR, W, REXASHEN L, FRRIEEN
“BREH", TRRT “H KRS K", 05 B3R WA H
NEANKER, TARETRNHARSNRTN £ #.
BEERREERR AR REFRARCERENE
XX ¥ AR, L ERBTR TR T-WH i8R, X
LANETERARERTHRERRRGRA, =
LA HRRFPRUERNRE P, WL AR
X-ARE-BERMURRAFARM = &R B — & 4
B, ZFEEEEHAR, BEREAE. ERMENHEfF
AWRREL R BRAAZRAAREr RERZH—H
ARERBELHLBRR R RANEBTHRGTERW
HEHRPT, RERERIRGEREE AR,
TaME, bAREARAR, XR-FAM. SHERHOR
AXBRBBR, BN KEHTK, HE—RAGTHTA
B, TRAE RARSUARFHREEAPEFT LA —F
ARAEAN A ARRALSRARDRY 57T, 55
RRAASRCRABNR"CF L AR R0 XERE" W
KA, ARRTRAAER AL RE~XEFLATRE,

HFLHXHRRGEARPAEAERI S, TE
FHUARERBY, TEREMAXEELTA, BRES

2



EREXFEHERNTARNBAB DL, AAAREX
PERAVEXERBEHEERAR, WETELHFN G
B BT W R B, A ROTY 48X
P FHRMEN RS, BATRTAEZ XTI S H
EREBHREFHR—A SR EH O MAEHEE” 6
B, WR—A“ERTARREA L 58 %oy %A w0 #
£, BHKHENHREEEREAE B & 481 R,
EEFERAEEBET AT LHXLWHABRE B M H,
R W A A b B R R R, R — A X
S A B UK A B BB R & J” o I
Bo AT RAHEIREAR, BFTHEXET T A
EWERRR. X%, HEFTEELRNYLEH BRI
#F E Ko

YRXEEEAPEXFMERT AR - AEY 4
A % R T A RS, B BA K
T 2W, BHYRXEFARTEN BT THHRRP L
RH AR, WAPEXFEASRRXES HEAYFRA
g, FERAT—ARTFIAZRATET, LY
SEXFERATER R, RS, EARF A, BE L
BE BRI LTS R

HERRZ-AEWGTH, RAEF0FLBUAE
TULHNE S,

—AANFEHECARETARAKERFHE



”._.i# M B eiiieeidiieniidiseiidisisiidianpsrasersrenessennes ]

Lt

EFE N B JUA 5 B esovesioiosrnnssisstnssccsnnes 2

- $"F’ #{] %ﬁ,&#}% &dcnuodoouootqopoditoootocol sessce 3
O OAETRRARERESY |

g Jﬁii* ﬁr." .t sen -\;o theses spe nnsds sesassssesesssan 4

R BI R e e vererererseissiossecisinsecsrsesasenes
TR R A L A I e e esssnninciicitaiianiiiine.
C Ok TR E K S et i e e e ing e ]2
R ENRETHRE it §

BERE BB K BN v errssorrsrensersannnd()
TRERF RGO R B verodnninionnef
ﬁ?%&%?ﬁmwﬁﬁﬁﬁ sesesensne33

e oakin g L ceervessnnrensenessersnsaaassnnesd()
AR EKNERAE ORI 1
'M“'fﬁﬁi# 3« gﬁxe?:" RS |
a #_g&#]g_g T P TRITRNY I
&ﬁﬁ. soeecereseesrrrvoseesinsrassensnnnserssseness 33
- -*%p...~......;....-...=.-.....-e-.au.'.m.._....-.......f....57

TR K S ereeeererneesescennsnssnesenvanssnrsneessanesns 6
Bg i&..- O T i s .'."'66

I



S0

I

8ok

BLRREG E AE — fRerevorvensrnmsesrsensesnne g srssenans
o EK: ~.gﬁ!12'!-990--!-!1-!----,*_'.'J'.','.\‘..'.‘.ﬂgn..%,......

L RER - “mmm?wfmmm"
-mi#E#X¥&¥% R
o ST R enrannenne ,fr_g:gﬁ::',_ﬁ sesereseaneeys
,.wﬁm$wmgwmwmm"mmmmmm.
EETEIOIRHleeere e ees sreonnaresanenaneere sraneeees
B Y L R
I L A T T D rrm—
 EB RSN A BRAY DT S BIE er e eee e eereres
R AR IREE e e
i '

' [
.
1

LB Beseessnes st e e s e s
B - T T T T PP PPN
BRBER BRI et orerneerisrnernnenn

82

90
essees 05
.19
e 105
- 110
- 115
» 115

119
122
129

== 129~
- 134

(1 1]
gk

« 139

139

141

< 146

JLEE GRS A oivestonrorareassronssasnnsnesrenenens
B - Fesastarsecnssneconsnresnessorsansonssessesnasns
- 156

W RAERERALT HL TR e

FEBWER LR R L e rrnmrnnnnan

152
152

we 160
. 165

170
170

e 174



B 1ift

eld

ﬂ i—ﬁIl.I LR 2N ] . .

A9 JEerersmisninie s aie e e
JFL  Jfeeeeneennsnnmnsenensens s ens e tr s e s
sesertsrssrsssssscasesrsncscssnsssncsesse 103
Tt — 3738 G B TAIR TR ove oo vreronrernanssanne
L B B AT I B veeoeevnesrnsosuncsenseriunsiesienns
F R L N L ORI
B AT U 25 Boverrernerssimsnnnnnunisiiinsieen,

179

188

199

199
204

«« 210



Pk %

ROIZX—R, BECERMNOTIH—BRAEBERR
HEHAM, KESFELTE—AEAFTABITEERIK
R, EPEARSHTREREZE, PEIEFEHERF
TOEREMEA, PEARFATHFNWEELR. &A
BB AR, BEE F N BRI, F AN EFBEHRRE LR
8, A USFRERSOIRRE IR, BE T AR RERN
B, RNTUTSEERRE, BAEERMN—ITHROIER
SREZBARMNOARERAEORENORR, BEEN
—IMHROXERSEXERET ORI EREE. 81
XEREOHAN, E—PEBEREHKERNER, BEEX
ERHNE—RKEEFNLS, BLOIRLESHOBHNERE
RIE. X, MERIEFFTR ST MOFE,

B4, FRBILURHLE I AFET MR ERORR,
TEAREBPAIFALFANSERNNE, BEFREE
FREERWMOOEFBRA T RN NRER, BEANTARE
KBREBRP, YHZEKE EHEOTRNER, v AKR
AP DR KE, B AL B ERmEENER{ER.
EFRRRSCERR, WANBEK EXIEBRIFR B
¥E%, SRRNBEMEF AL, BAKBAARKTER
AR, WERLUEFRZIEHIAF,



BERBHLAEE

EWNERHEX L RNBLFRN, BRE—ASE
T » X3 37 0 5 AR R0 S0 AE Y 2 S R EEY , X b dndd
BREBELMBIN, RITME, FEPRR2E2 B UHRK
TARXMEROER, RHALWERERURENIRE
ZEFCIEN, MERXANXEEENRORTEERES
T. BERNATHEERAEH, FRTHLEEE—~8R
B, BRBHRELGRY, TEEFR RN ESHRAER
HEBWER, BHRARBREZEARIERES SEH
F—ANEETZAREERBLEORRERES K E Fo
&ﬁﬁ%.I%ﬂﬁﬁﬂ@%ﬁ@%ﬁimd%%ﬁﬂﬂﬁ
RELBYBR,
| wﬁ%ﬁﬁ%ﬁﬁm%Tammmﬁma,ﬂAm@m
BAEGAEKRERT RN, X hENESRICEHEH
AERERG—EE, BREYN, HBRXBHRGRERN
EREEETEH ALY, ROBASREFERAEEER—-/H
RIVEE, Hit, NE—FXEREHWHR, HE—HX2E
SIREK, URAERAITEE SRS B R BRI RE
RE#H L OE, AINERES BERR, HEXLER
PN S RES, 55 WE RS A eyl e, A
W EESRERE LERT RNDXADRROERN, ES00
M, AT EZER, EARMNBET BLFRORS, T
REERNERE. XMERNZENRE, RERT Y
RABFZRBRCRIOE S . TXHRERRIINE AR T
BEFEGSN. AXPEXEH, BRIONFIRE—ENNRE

2



BE,EH TREETHEEEN,

ER, EMBHEREBWD LT EBRS, Bk, AFEES
RCEHRORE W RN FROF[R, RATER, KA
H, ANANZINXZENEE, ERFT AR RE—F K
BE7OEE, AN EEE"NEE, BRERNKSTE—
FHEL RBT B KFENPNRZ, HR, BRRIMER
HRA, RARERMETLARANBRMEH, WX
MRLR 2 5, Eh m iR By, J7 89, BOg W, AThIEFlAg,
BERARCG, URREEXZNRFTEE, HE, 23 H 2T
NN AR, 23 RENFARAEFEORALE, B, X
MRS BB T EERRSE, R AR F 8
EBHERENAERE, CEBHEERT . X, NERN
FR X EE BRI BP, RARZHIE. 7 BER,E—4
B FEL DRBE— BT TPAT E R, (H— BRHE HE, RBANRE
BELILPHEET,

BEANAINELIRXEZATORENEBR, LT
AMEBI RS EH AR T BRAE S, AT RE 5o 3B Lok ip 8 52
K&k, ANERTURBRNOEZFERIEHRNE
BABEE], MWREE E A SR LR IMERIIGYRX
%o

ZENEREEXBR

BBEGH I RBOTRERHRREW, TR LA
PR EMBRE . BRI, RITEELROTFEHR D
SRR R BF. TREDES R ERt
AH,BRETHEERONZAR, FETHLERNER

3



R, ENESNRAEEFEERNRR, HUBRYTAER
THRMNREHFRLEWR, WEITEX LR, EEBE X
R —ERTEE, ﬁﬁﬁﬁﬁﬁk&ﬂ@&tﬂi'ﬁﬁﬁu%
MRS HREHERBER,

HE, XHEHHREIZETH AN, BTRORR
DR RBRABUFRAR, BREN—BIXEARDERLE
SNk EE,RTTRABRHA - LEEREOHRN . XHR
SERAEROEART. XARRIAVHRGR, BE
BELREER —ENEE,

RaRed /0 I T MBI e R Y

FRARNXRESE0 T ATEL, XNER, BRI
AEFREERRLEHTT, AXIMHTROER, BU%
e EPR, SRR R R R LR R W E R R,
RATTAM LT X B 5 R IE I

— SIERARERNEDRA.

Fink BeO DR FRCMENEAERBRE, REWHBLE
BRMNOEESER, REBERAT ARNEBESHE HES
HEBREERK - FHRE, DARRE, RAEEMNKHE
iR B, AMNESHEEEBER S 2 EORH, RFR
NER—FRER, —FMHE, EERNORENAI BERPERRES A
BEMBHNOHENTMEMEL EMREFBBRANER. N
EANBXER, RITONEAFREE, HERARKLE, BT
ROBBNAREFNEZ LR, FRBAUEEST mer-
ZREMEEMRLAE " KEZERNRI/NE
FeEPEHTNRERBXEENADREREE, H0

4



BT X REFESMEBFRNARLDEAL LN LA
ANEREEZ R, ERMBOGEE, B, AENEZHEER
%8,

JNAENE, AESHRNEEEIEENHLRIAYSHN
RGE, REFRENTHRN. ROELE-ITREFHR
X ERR, TEERMNXIANRBEROSE, X2E
ROFRESEH, 2EONASEERGAERTENR
R, EXRORRE, RNBEAWOLE, 8%, AFXRS
BLBRLSTRARERLEK, RIVESE, RET—E2R
HRE/NRERBAN, EBDEREHBETXHTENL
SEBH, ~FLEHELWEI - KEZTERREIED,

ZOERBRAHREARMAL,

RAVDE RO INE, BEXN ZARABETEINRM
R IBMmRBREN, XESREBONHRIEMRN
FYERERBANE, RANEZRAE, RBREAAREH
MR, AETERAEHEERX FrSm gy
PR, X BRI BT A T RS . |

B, EEHRM. EHLSEE, REBAEPHTE,
BRI RARBAZLHESEE, R LERN
RARBRAEREERAGRTRBET W~ EE 5
W, RNAE, LEEROEGRET A, BT K gt
S HE , JNT A TS, MR RE WA . A — N Bl
NERE—-AMEROEREEERONE, TEOLAGRE
ECEERETOEF FRBTIREAE, Ei, BHIHE
SCRESRZOEE, %R, ROTFRLHE AT FHREH
MRS, BRER, W —HERETREEEEONE, K

5



FIR RO BT RES ME PEADEROETE, FEH
(R, A X B L AT A A M L 7 U0 H 3 0 e 4
B, SRR AU, X — M, 7ERVERHE RN LB
BEFG. BERTLEBENN. EHN NN LR
e, RINZH RO — B G, REN, CHTRUS
B AR, TS SRR AR, AREE, B
348 A M B R S ROTE B SRR T A B i — T U, A
W%ﬂTﬁ%ﬁ%ﬁ%ﬁﬁmﬂ%,@%T~AE§%2K
R, EHHBANBBANOERNR, f

RMAEBS RN HE, REFA LI EEL
RRBRAESR, P TP E R B ST B T RAT
BERRBROR S ESTE, AR T EX N
REAMAL AR ZROEAEL, -

B2, SRR RMRI T R 0L B, 2 BT BN B K
SR EE R~ EENE, FNEHE R %0,
KENXENRY—TEERE. WRITREGSA 2
B BATE T —A B BT X 2S5, KRS A RSN
S RSB T RBMEH, ERENR, BEHN M
BB, A S0 H RER ARG, B R R ER LB
fo, FEXR—HESFROTERMAET, FNHNEE
REEER TSR ERER, AN, &2 0ERIH
3B B S AR I3 B 2 R — S ot 8, B
RNOXZRFELBOAE E, WHBUS ORASEE
B, MR-IEETHEEFRSHBORINEE, T
£, ROAE T UL E RN E TR 53K, BN
WL T BB S A EAREMEAT ROER, XERNE

6



