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PROGRAMME DES NATIONS WIIES POWR
L' ENV IRONIESIENT

Follution d'origine Tellurigque transportée
on_Méditerrande

~ Retume des décieion prises par un groupe d'expert des pays
sfditérranées réunis sous 1'égide de LF IMESCO

coryespondance UNESCO page 1 & 7

s A e s i e e s O Sep R e ALk sl o A el

: - Présontation générale de lu sontribimtion de 1s Tunipie au
: Projet d'évalustion de ls wollution trangportées par les
- riviégre & la Méditerrsnde.

Deowwent DHE - page 8 & 10

-~ Buggsetisny pour itéohaniillionnage ot le traitement avest analyes
shimigus den matibros sn BUENODEE Uty

Bocusent UNBPOO - page 11 & 19

~ Analyse ohimigue. Docwsunt (BESCO . pages 19 & 23

~ Upastraphotoméirie 4'sbsorpiion atomigue ®
- ahromatographie an phnse guzevses .

page 24 & 41
pags 41 & 51

® tixdé du "FIO RAEWRL of Béthode in agemtis Bovironn ment

Research part 3 sampling snd analyeie of bislogienl Matérial,"®




Reaumé des décisions prises par wn groupe diaxperts
des pays méditerrandens réunis sous 1'Egide de (
1'UNESCO en Mai B & Puris(1)et en Ddcembres B 2 Hcm@'zj

(1) voir rapport de Mission
ZEBIDI BIB. RO ¥%8

(2) voir rapport de Miseion
BOUZAIANE BIB EG 373
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15 février 1977
Cher Monsiewr,

Comme vous le ssver sans doute )'Unesco est 1'une des Aaences
travailiant sur le Plan d'Action pour la Méditerranée coordonnd per i 'UNEDR,
L'aclion de 1'Unesco s'effectue au travers de deux projets, le prewier sur
les polluants transportés par les sédiments des rivieres {(Projet HED-1X),
le second sur les polluants d'origine terrostre {Prejet HMED X) dans legue)
1'Unssco est responsable du probleme des apports de polluants en solution
par les rividres.

Deux réunions d'un groupe d'experts cas Pays Méditerranéens,
tenues en mai 1978 & Paris et en décembre 1076 & Rome , ont dévelopnd une
méthodologie commune afin d'hermoriser leur approche du probléme ¢t ont ;
prigaré des recormandations sux Bouvernedents en ce qui concerne la sélaciion

- des rivitins § surveiller et des po)luants 3 anatyser. Veuillez trouver '
ci-joint les repports de ces deux sesgions,

En ce qui concerns les polluenis en sotution (Projet MED X), e |
roupe d'experis & recommandé une 1351e de polluants & enelyser {Appendice y?
anE voire pey: les riviéres suivantes ont #té proposées pour cet

{nventsire
Hed jnrdah

s’ Fyret { i

En premier Tiev 11 & #t8 recormandé de coapiler Tes donndes
antériewres, c'ust-2-dire d'avent 1976, en utilisant un formlaire standsrd
{Appondice ii%}%mmgﬁ,_gﬁxig

Er second 1dew, Yo groupe d'experts & prosost que le progrerue
de surveillance, recommandt & 8 pronidre réunios et qui avert d@jd dihuid
dans certsing pays, sofl poursuivi ou cormencé en 1877 Jusqu's co qu'une
pande hydroiogigue canplite soit Etudise. Ceponcent, vu les délads invoris
par 1'UNLPE, les wemiers résultats de ce prograiae sont 433 reguis pour
Juin 1972,

En ce qui concerne Tes polluants jerticulaires (Projet M8D 1X), 1o

groupe ¢'experts & romiroué quil y evast un nangue do donnbes asnérel e
. : ¥ ; ; -
e Bassin Poditerranson, ssuf sur quelgues rares riviires, on dapit ao 10

portance primordiale de coc Bidwonts dans 1'estination do 1a charge totaly
en poliuants. 11 & 46 recomund® o' une conpagne de survedljanse prelici-
neire dos polluanis parttoulatres fiqurant & 7'/ ppondice 11 .'l‘rui» Aol
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effectude sur certaines riviéeres stlecticandes. Dans volre pays les
rivieres proposves sont :

4
.

Med jerdah

Pour unificr auvtant gue possible les wéthodes utilisées, unc
description des procédures stmplifides d' chantillonnage ot de prétraite ong
de la matiére en suspensicn a oté preparee par le Secrétariat avee 1'aide
et les conscils des cpécialistes dy Laboratoire de Radivactivité Maring
de 1'1ALA a Monaco (Appendice {v)/}vc e A &S

Au ras o0 certaiis pays auraient des ditficultés amalytiques
le Laboratoire de 1'IAEA & Honaco cost wisposé & fournir une assistance snus
forme d'analyses sur un rosbroe de rivicres restreint, Si cette aide ot
requise les contacts doivent étre pris directerent avec le Docteur Fuisi
dans ce Laboratoire. Les spécialistes de 1'IAZA proposent d'effectuer les
analyses en mai 1977 et ronverront ensuite les risultats aux pays concerrnic,

1

1

|

|

!

:

Au cas ou des pays le demanderaient, 1'Unesco lour fournira une j

aide financiére modaste pour 1'échantillonrage et 1'analyse de la matiire ;
en suspansion et/ol une aide technique par des exuarts, '
:

;

3

|

2

i

En raison des délais trés stricts imposés par 1'UIEP, une
premidre estimztion des epports polluants & la !éditerranée doit dtre

entreprise avant juillet 1977. Je vous serais reconnaissant si vous
pouviez suivre ie calendrier suivant :

1 - Compilation des donndes antérieures (avant 1976) sur les poliuants en
L solutfon : veuillez reaplir le tormulaire standard {Appendice 11}

et le renvoyer & 1a Division des Sciences de 1'Eau de 1'Unesco avant
Te 30 avril 1977.

2 - Surveillance actuelle des polluants en solution {IQ?&!?Q??}: veuiiles

util iser le méme formulaire (Appendice 11) ot le renvoyer rempli &
1'Unesco avant le 31 mai 1977,

3 - Surveillance des polluants dans 1a matidre on Suspensigp @ las résultais
des analyses des polluants figurant & 1'Appendice Ill?ggvrant étre
reportés sur le formulaire standard (Appendice V) et envoyés & 1'Unesco
avant le 15 juin 1977. Au cas on une aide analytique de la part du
Laboratoire de 1'IAZA a Monaco serait nécessaire, les s2diments on ]
suspension, préparés suivant les procéduras recormandées 3 P'Appendice 1V, |
devront étre recus par le Docteur Fukai (Laboratoire Internatiomal e ;
Radioactivits Harine, TAEA, Musée Océanographique, Honaco-¥ille,
Principauté de Monaco) avant Te 30 avril 1977.

Je vous prie d'agréer, Cher Monsieur, |'expression de mes
sentiments distingués,

»

& R o

' [éfiwﬂ*‘*sz

3

e,

po—~ J.A. Da Costa
! pour S. huwilrescu,
Rirectour,
Riviston dos Sciences de 1'Tau.




Appeadice I

UKEP _PROJET MED X

LISTE DES POLLUANTS DE L' INVENTAIRE PFS POLLUANTS [N SOLUTION

1. Polluants extrémement dangereux (liste noire)

Arsenic

Mercure

FPlombh

Cacaium

PCR {chiorodiphtnyles)

Autres composés vrgano-chlorés

Matitre organique

Substances organiques :
Hbiaux Tourds

Elémenty nutritifs

Tempbrature
Pollusnts wicrobiens -
Soiides en suspension

2. Autres pollusnts significatifs (liste grise)

DBG

Phénols

détergents (MBAS)

huiles minfrales (oxtrait 3 1 ‘hexane)
composés organophosphorés
cutvre

chrome

nlckel

rinc

phivsphore total

dzote tota] [Kjsidahi)
pitrates

ammOn i sgue

battéries coliformes

selides en suspensions
solides volatiles




PROJET SUR LES POLLUANYS D'ORIGINE TERRESTRE AEDUTISSANT A LA

HEDT L RIATE
JINVENTAIRE DTSV IVIIRCS PRINCIPALLS

lPays y
Riviére :

INFORMATIONS GFIERALES

A. . INFORMATION GEOGRAPHIGUE

superficie totale du bassin : .............. R T R SR,
7 N0 o¢ emilacement dé 4 station ; . [ [ 1T il eraakenen
Distance de 1'embouchure : i L S i R
Superficie du bassin 3 la station : ................... PO
8arrage en amont : oui [/ non
Barrage en aval : oui / non
Autres informations : ....... SRR R PN R PSS NS () i
B. INFORMATION HYDROLOGIQUE
: sRaeh annuel [Tongue pIriode): . i ittt s
Période d'observation SOV IR i i e it as st

Débitsmoyens mensuels typiques
J F L W A LWL J | A S1 6 Ni D

Autres informations sur le I © aucrdusnenivibisniboaiadstue
lollolosQCa ---------- LA B I B e LR T B R O R T LA B I I R I S S S, LR 2 L

€. INFORMATION SUR LA QUALITE DF L'ZAU
1. Echantillonaqe '

et

cnantillonage est-il intégré dans 1'espace :
= horizontalement : oul / non 7
..~ verticalement : oui / non
. L'&chantillonage ast-1) intégré dans le temps ? oul / non
1 oul sur quelle période 2 .............. .. R T S

Les &chantillons sont-i) filtrés 7 oui / non
31 oui indiquez le type et le diamdtre des pores du filtre utilisé :

LR SR B TR N U T G e, 4 s 0y Eohoa a4 %% dieasw TEFEAS LI T s 4% e 8Ky LB B A

2. Résultats analytiques

-Les valeur? moyannes sont rapportées dans la page suivante, indiquez
méthode de calcul utilisée - ;

= Mmoyenne arithmétique : oui / non

- moyenne pondérde : oui / non

S‘sgui Eur qﬁe}}e b&se : ‘l."lttlllblt!’!.'!l.‘lI‘b‘lii’.'.'lii‘!!l'

HOM, TELEPHONE ET ADRESSE DE L'INSTITUTION TR e

lltl'lodlsaqolns nnnnnnnnnnnnnnnn S rasua Cii‘.tlt-.dol-l,t.ltIthtﬂ‘OQQt s 3w

PERSONNE AYANT REMPLI LE QUESTIONNAIRE (t&iAphone)

".H’l."Di-l“ll..‘lﬂtI"*O..Ufl"".'it#.' |C'.I.l‘l@-‘.’.l'l!l.l.!"ﬁ"-‘ﬂﬂ-ﬂ

g .. APPENDICE })

m3/sec

année

micron

fci 1a




P s e B g v (st am ot s s

e APPENDICGE 1)

o ; : : ?Eg\‘ 2
RiSULTATS ARNL YT IGU S
(Veuillez romplir une fourile eiifercnte POUE Chidygue dhilve Hydrologiue)

z .
P&?Sa bt L BN T T IR T N BT e e LR B T B IS S U T e e FALE D B how b oFe g v -

RIEREN . Sl T T R R RN e e
S?A‘!’Igg: ---------- LR R T R L b T I B R R R R L) S e LR BN s
ﬁ‘{“.&ﬁ digbiﬁr¥dtiﬂﬂ H LR I T O R TR b IR S T T U S T S o e g L I T T B T
Débit moyen correspendant : .. ... . . R G W G i

Débits moyens mensyels

s imtiatnlslalal sl ol als

Paramétre Concentrati m'f Yeriation Nomb»e Hois
HOyenne : u'&chan- préleves
win. max. §tillons
Liste noire :
I Arsenic rell
Mercyre »8/1
Plost jngf‘i
Cadhatum » e/l
PLB PE e
Autres comp,
org.chlorés ya:t i
Lists J%g%w ! {
PR GT mob/1 |
B totel kjeldat) mght/ |
N-HGa mgh/
H-iiy mgh /1
Cutvre Full
Chrome 78/
Hickel ran
Line g/
: e A
o 79/
0o Zﬁ;y
Corg. total migy/ |
Détergenty (MBAS mg/
Huiles mindraiss : :
{solubles dans _ : .
1 "hexane ) mg/ i
Bactéries r;a‘iifm;m@s ¢ol/100m)

Parasbires obndraps - (information généraie ne coucernant pas 1'inventaire des

: polivants)
Tompérs ture :

Matidre on susponsion -
Oxygéne dissous

ﬁl %

Lo wauctivite b (wicromhoms/em) & *
Remarques sur 1 annéc Studise -

s Y ok et




FROJET UNEP MED X

APPERDICE 114

Liste des Polluanrg de 1'inventaire des polluants particujaires

.

Polluants sxtrémement danpercux (liste noire)

Ars ic

Mercure

Plomb

Cadmium

Chlorodiphenyles (FCB;

Autres composes or2ano-chlorés

Autres polluvancs significrtif (liste grige)

Cuivre
Chrome
Nickel
Zine

g,




Précontation génfrala dy la contributicon de la

Tvnisie au drojot (" Taluntiza do la pollution

trangp-ride pa- les riviie-a a4 1a mdditérrannde
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PROGRAMNE DES NATIONS MIS POUR L'BWVIRONNESEW! (P.N.U.E)

Contribution de g Tumisie
Procedure d'évaluation de la pollution transportde par
la Medjerdah & la Kéditsrrande

A

la Tunisie partioipe par le cssal de is D.EE.E (D.R.E) au growe
de travail comstitué par 1'UNESCO, en vus de 1'étuds de la polivtion d'origine
Tollurique transportd par les rividres d la méditerrande.

Conf ormement aux tormes de refercnse établis par ls groups de travail
posxr lo cholx des rividres {voir note DEE - B0 ¥B) seule lu Hed jordah a &%4
retapne powr oe ifravail avec comme station de reference, Diedeidab.

CABACTBEIBTIOUS DU BASHIN VERSANT LINITE 4 CETTE STATION ¢

I» station de Dieda¥éah et situde & 50 ke de 1a mer of & 300 km de  1as
etation la plus on emont €v trongom Tunielen du couwrs 4'sau.

Le Bassin limité est do 22100 km® woit 9% do ln totalité du Bawsin
de ls Wedjerdas, évalué & 23000 km'.

LES APPOITE DERAU

Lapport soyen antuel 4'esn du Deesin & le mey est de QU0 B de ﬁﬁ, le
S8b4t moyen interssnwel eot fo 31 53 B

Quant suwx spporte de sel Lis A ldvent & 1,% K. 4/an seit wme salinite
mayenns 4o 1,17 g1,

la Beodjardab fournivais slows 0,042 § dew spports totewx do el & i Wor
@t 0,003 § der spporte liguides * cowm ¢i dtent dvelwd respectivemsnt & 2,735 xiﬁg

tonnen/an (B h MV BT ~ 1945) ot 3,75 x 10'0 &¥/an.

Lo apports de sédisents on suspensivs ds ia ol jerdsh 3 ls station de

Ned jon-Ki-Bab (BY 1 21200 kn”, sitvée b 66 km o swont de Diede¥deb sont Gvaluss

& 21,5 Rt powr m spport d'esu de 76 K. u3 #oit une twbidits meyenne de

W oo/

=3

e S L T e T R Rt ey B < b e s s S e B ST
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Il convient de remarquer que oes valeurs sont suremont sous cstimées,
étant donné que le mode de préldvemont ponciuel dans le tompe et 1'gspace
n'intogre .as les transports dans toute la ssction do mosure.

Quant & la nature des sédiments tranaportés, les cnalysss granulométri-
ques n'ont été faites que pour les smédiments transportés lors de la crue de
Yars-Avril 1973« Il en remsort ls_tablean suiwant.

PCURCENTAGE 0ES DIFFERENTS MATERIAUX EN SUSPESSIGH

-

—W*—H—IOT-DMW—-#---- A D B e e B T (Ll e g A -mu-rumm rw—mm&;—n— L

e | ARGILE ; LINON  'SABLE TRES PIN | SABLE PIN | MATIERE

H 3 | 220 20-50 | 50-200 | OROANIGUE

1 ! 1 ! 1 1

! 3¢/3/13 1 44,1 oMY 13,1 ! 1 I 1.3 !
i ! | ! I 1 ]
A Tgh R M 25, 1 BT
i ! t i ! ! ! ]
t 1413 1 %,0 1 29,8 ...} 31,9 ! 21,0 1 A ;
!“"ML“-“”‘W‘-*‘LMMMMJWWMM@WWWE :

Malgré le caractére trds looalisé de ce résultat il comavient de remarw
quor la prépondérance des 6lémepts fin dans lea aatériauwx transportéa.
PROCEUURE ARRETE POUR L'BSTIMATTION D28 POLLUARTS TRAVWSPORTES PAR 14
RIVIERE MEDJERDAH :

e A e . S b .

1/ Pwéguanue des préldvementa

Elle sera de 4 fois par an correspondant & dewx préliévements en arua
et dewx prélévoments en étiage, 1'échantiilon préldve en orue sers 1a aosguaitiaz
de trois échantillons prelevés en montée de orus, au malimum et an decrue,

2°/ Mode de préldvement

Les prélévements se fercnt au milieu de la section de la rividre at
& 20 om de la surface de l'ean & 1'aide de preleveur automatiqus type OPF
les bouteilles de éldvement sont en verre ot de ocupacitéd 2 1.




~ Buggestions pouwr 1'éolsntiillonnage ¢t l¢ pretraitement svanmi snalyee
chimique doe sstidrss on suspensior dans )'wau des rividres.

~ ANALYSE chimique

Doowsante WESCO,

]
~ Bpectroméirie diabsorption ntomigue

®
- Chrosstographie en phase gasouss

® tird du "FRO Mopuel of witheds (v n gurile environnessst
Ssaserol part 3 foapling ard snalyeie of blolegions matdrianl’ ¢




PRUJET UNESCO/UNE?

R81: de la sédimentation dans la polluticn de la mer Méditerranée'

APPEIIDICE 1V

Suggestions pour )'échantillonnage et le¢ pritraitea=nt

avant analyse chimique der matiéres en suscension danae l'eap des riviiros




I. IRTROLLOTION

Les méthodes d'échantillonnage ¢t de prétraitement evant annlyse
chimique des matiéree en suspension dans les rividres sont supggirées ici
& la requdtc finale de la rdunion d'expert. des pays méditorranéens sur
les polluants dlorigine terrestre en Méditerrandée, tenue & Rome on
décembre 1976. Ces notes ont &té rédigées aprés consultation de membres
du Laborateirs International de Radiometivité Farine de Monaco (AlEA)
et avec leurs censeils. :

I1 est clair que les méthodes présentées ici peuvent ne pas Stre

ies meilleures d'un point de vue scient fioune ; toutsiols elles ont éte

choisies pour faciliter et simplifier l'obtenticn et le traitement des
gchantilions. Cependant, comme il e6t urgent d'acguérir sur le quantité
de poliuvants transporiés psr les suspensions autant de données que
possible avent jJuillet 1977 avec une erreur reisonable, il semble
séressaire d'unifier Yen méthodes ¢'échantillonnage et de¢ prétraitement
qui seront utilisder par les laboratoires concernds. Dens ce contexte,
£l st done recommandé gue lep wméthodes décrites ici msoient utilisées

& titre sxpbrimentel.

On sait par exesple, gue le déterminstion de ‘& guantité de
métoux introduits dans la Mediterrande par les diverses sctivités
humsines nécessite 16 connmissance deg niveaux nat#}mlm de cos &léments
dans les sddinente en suspension. Kous proposons pour cela #'effretuny
e attequs mbnagee libbrant les &idments provenant de ls poliution,
maid cette procddars est &ezuﬁélsmant délicate & metire en couvre,
L'utilisation, recommandée dei, d'BC) dilué pour effectuer cette attsque
ménnghe s5t probablesmest le méthode la pius simple, mais ceci mura
Egslenment pour effel diatteguer partielloment los mindraux sux-mimes
en plus deo mligéméxéﬁgﬂtm métalligues qui v sont sssociée. On surs ainni
une limite supbricure der swpports d'origise bunaine. Les considérations
pratiques ne prrestient cepesdant per, pour 1l'instant, d'employer des
procédures plus Elakurées.

Dana 3 'hypothéne d'un projol & leng terse sur le¢ sbpe suict -
sprés 1977 - les détniis teshnigues dop mithedow & uwriliser pour un
tel projet devraient Btre revus une nouvelle fois pour &geblir une
mithodoloric plas sutisfeisante. Ji d'auvires pbéilhodes sont 4034

saﬁ,‘,a--
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utilisées par certains laboratoires, il ascrait nécessaire qu'elles
soient comparées avec celles décrites ici par des inter-comparaisons
qui seraient d'une grande valeur pour établir les méthodes a utiliser

ultérieurement pour un programme a long terme.

Lea descriptions détaillées des méthodes analytiques ne sont pas
données ici puisqu'il existe déjd de nombreuses méthodes valables quion
peut trouver dans la littérature publiée. Cependant, on doit insister
sur le fait que toute mithodec prétendant i une certaine précisicon devra
étre utilisée avec un contrdle analytique approprié, sans lequel il y a
toujours la possibilité d'une erreur pouvant mérmc dépasser l'ordre deo
grandeur. Il est donc trés important, dans l'éventualité d'un projet &
long terme, que des moyens de contréle analytique appropriés et facile~
accessibles soient fournis ausx laboratoires, soit par la mise sur pied
d'exercices d'intercalibratiosn des méthodes analytiques ou par la
distribution de standards de référence. Malheureusement, il n'est pas
possible maintenant de réaliser ce type de programme qui requiert
beaucoun de temps.

Bien que les résultats analytiques puissent #era exprinés par
rapport eu volume d'eau filtré, g/1, mg/l, etc ... i1 est aussi
nécessaire de connaltre la contamination de la matiére particuleire
ellie~méme - 8/8, mg/g - c'est pourquoi la marche & suivre pour la
mesure de la charge en suspension est auasi présentée ici avec les
procédés d'échantillonnage et d’anglysé des ﬂStaux tracea et des
hydrocarbures chlorés.

II. HMESURE DE LA CHARGE EN SYU3SPENSION

Cette mesure peut Btre réalisée de fagon simple en pesant le Tiltr
avant et apréds la filtration ; dans chaque cas, le filtre doit #tre séch
au dessicateur dans das conditions identiques. Bien que relativemsnt
imprizise, cette méthode est suffisante pour le problime considérs.

L& quantité d'eau & filtrer pour cette mesurs dépend de la turbiaité

de l'sau : pour dos eaur claires, 10 litres #ont nécessaires, mais,

dans le cas d'caux particulidrement turbides, 1 1itre peut 8tre suffisant
La tensur en suspension des rividres de la Kéditerranée oot généralement
comprice entre 10 et 1.000 mg/l). Cottn mesure doit Stre effectude & s

- ivufovw
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mime place ¢t au méme endroit Que 1'échuntillonnage pour ltanelyse des
pelluants en suspension, mais ne requiert pas d'échantillomnneur suécial

{on peut wone utiliser 1'eau prélovée pour 1'analyse).

IXI. PRISE DE L'ECHANTILLON ET PRETHAITEMENT

: 8 Elésents traces métalliques

&) Echantillomnage

La principale précaution est d'éviter toute contanination par
1'éliment 4 analyser du dispositif d'échantillonnage et ¢u réoipient
contenant l'eau. Tout dispomieif d'échantillonnage non-mételliquo peut
cenverir & condition gqu'il sit été supsravant soigneusement nettoyé &
1'acide chlorhydrique (ou HNO3) dilué et rinch plusieurs fois & 1'esu
bidistillée. Pour éviter la contsmination par les fTilms superficiels,
il eot recommandd de prélever sous le surfsce do 1'eau & 20 G par
sxempie. S0 le dispositif 4'éohant iionnape contient dea partice ep
caoutchouc, of gui n'eout pas recorsands, 41 faut éviter tout contast: de
1'ean aver z1les, et une corde en nylon sors utlilisbe de préférence
pour descendre 1o dispositif dens 1'esy.

Dane ie cas b un dispomitif spéeial ¢'éennntillonnage an rividee

n'eat pes disponible, un sesu en plastioue (nettoyé & 1'wcide) pent Fire

utilisé. L'échantidlionnrge peut nusei Btre réslisé dirsctement & Y& neln

avec ane bouteille en plastigue (nottoyée 4 1'zeoide),

Le volume d'esu & prendre dépend des conditions hydrolopinues,
e turbidité variant cere ies fleuves mbditerrandens entre 10 st
1.00C ag/), wne gquaatlité de 10 litran sembls surfissnte. Bien slr, pour
des rividres pean cherpées, des gquantités pins grandse dovront Etre
prises puiwgu'en géoéral on premd SO0 g de metidre en suspersion gdehs
pour 1l anslyse, 100 mp étant je minimuse srcentable.,

b} Eﬁgﬁ&ﬁgs

L'san brute recuriliie ne devesit per @tre longtempe storskée dans
des récipisnts avant ls filtrstisn. De toutes fogons, les récipients
devront #tre srempte de touts contaminmotion. Pour ia mesure des métauy
en trace; dez boutelllos en polyétiyléne lovies & 1'acide nitrigus

? .‘%f&”b
%
.I,. ;

e S aite  INREL




- -

ou chlerhydrique sont recommaniécs. Le polyéthylénc dur (linéaire) est
préférable au polyéthylénc souple (molécules croiséesn). Les bouteilles
en verre sont, en général, moins conseillées en raison de la force

ionique peu .levée des eaux douces.

L'eau yacueillie devra &tre filtrec sussitdt que possible. Si la
filtration ne peut &tre réalisée dans les vingt quatre heures, il est
nécessaire de noter l'intervalle der temps gécoulé et de le reporter avec
les résultats apal:.iques. Bien que lu taille standard de l'échantilion
ait &té fixée acbitraireuent a 10 litres, il est conseillé de choisir
1e volume & filtrer de fayon & obtenir de l'ordrc de 500 mg de

suspensions (100 mg minirum).

On utilise, en généial, un systéme de filtration sous vide en verre.
Lo contact entre l'eau et les parties en caoutcnouc doit #tre evité
tout prix. Afin d'homogéniicer 1'échantillon, il est nécessaire d'agiter

v1gourausemenu le récxpiont dieau urute avent la filtration, en parti-

culier si une pa*tie seulement de 1'eau prélevés est filtoée.

Les filtres utilisés ont un diamétre de pore proches de O, ; micrsa
ot doivent 8tre décontaminés, si nécessaire, par immersion dans uns
solution diluée d'acide pour analyse et rincés avec dz 1'eau bidistillée.
Le diamétre des filtres du conmerce est wariable nais, si l'on ronsidére
les turbidité. rencontrées, il est consecillé de preadre des filtres de
diamdtre égal ou supérieur a 4,5 cm dans l2 bwd dt*éviter 1'emploi d'un

trop grand nombre de filtres.

Les filtres disponibles dans le commerce sort trés variés

(millipore, nucléopore, pembrane ). N'impor::. legusl d'entre eux ayant

le diamétre de pores reouis comvient 4 conditici que son type soit
rapporté dons les feuilles de résultats. On choisira de préférenco des

filtres dont la teneur en métoux-trace cat ocinirum.

I1 faut noter que 8i la turbidité de lu rividre fcpantillonnie
ggﬁ‘furte la filtration prendra beavcoup de teups ot le filtre dovra

gtre changé plusjeurs fois avec une pince en plustigue. On peut alors

opérer sur plusieurs installations de filtration ca aéwe tomps.

.ﬂ«joa-




Quand la filtration eet terminée, e filtre est soigneusement nbohi

en maintenant le vide gquelques instants, puis il «st retird et séche .
1'air ou dans un dessicateur (ne pag sécher au four) em prenant soin

diéviter les contuminations.

Si les analyses chimiques sont effectudes PEr un asutre laborateire
que celui qui & riltrég les filtres doivent auscitbt Btre mis dans dep
petites hai%gé.an plastique (lavées) et expédiés, ainei que cing filtres
vierges gui serviront pour la détermination du "Llanc® par le laboratoire
d'analyses,

2 Chloredinhénvies {PCR) et autres hydrocarbures chiorés

&) Roecommandation générule
e el wme Sl e AN e e RN dgae A

Alin d'éviter toute contasination des échartillone pendant
itéchantillonnere, le prétraitement o L'enalyse, tous les apparsils
d'éahﬁntillannags. serrerie, ine'allation de filiration, etg ... deviront
Etre prénettoyvés & 1'hexane ou PAF un autre solvant organigque ne copte-
na&nt pas d'hydrocarbures halogénes, puies cheuffés & 300° € pendant guatrae
heurea pour détruire 1a matiére Grganique. lLes solvants sans POB ng
peaticides sont disponibles dans o copmeres {par sxemnle suprés de
Selvent Documentstion Synthesis) meis 1'ewau décontominte doit Bire

préparée par 1'areiyste lui-mdwe.

il o8t bpalement ensentie]l de trava’ lor duns un lakorataire

déeontanminéd, sens fikre 4o verre ni particules & peinture, ot qui n'a

TRt P, VT e o] Ty Ut f A e

pas subi de pulvirisation d'aéresols, tous oes produits contensnt des
hyerecarbures halopénés. Féme 1'ais conditionné pout causer une
contamination. C'est pourquel is nivesu de cantarination du laborateire
pay les hydrocarbures haloginés doit Btre vérifii périodiguement,

b) Echantilionnare

L'appereil wtilisé doit Bire eon sbtyl ou ern verre (le plastigque ;

et 38 excutohouc sent & rroscrire totalensnt perdant Sout le processus 3
d’anslyse des hydronmrbures chiorée) préaiatlencnt nettoybs {voiy plus f
haut). » d8faut dlapparcil sd hee Ptdcanntillennuge pewt Stre effsctui ;
Ever un sesu en wétal prénetioyé. On peut mumsi procéde; monuellement
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avec une boutcille métulligue ou en verpe préncttoyée. Afin d'évitoer

une contamination par la pellicule superficielle, un &

chantillongape
& 20 cm de la furface de l'eau est recommandeé.

D'une fagon générale, l'analyse requiert enviren 200 B, cette

quantité dépendant du niveau de contamination dc la mat
suspension. C!

iére en
est pourquoi il est recommandé de prélever entre 1 litre

pour les ecaux trés turbides (plus de 200 ag/1), ou trés polludesn, ot

10 litres pour les caux moins turbides ou moin: contaminées.

¢) Stockage

L'eau brute est gardée dans des récipients prénctioyés en verre

ou en métal et transportée dés que possible au laboratoire pour filtration.
Pour éviter tout contact avec des matériaux en

viastigue ou ern caoutchoue,
il est

recommandé que les récipients scicnt sceilés avec des couver
en feuille d'aluminium srénettoyée.

ciles

4) Filtration

—

Comme pour les métaux, la filtration doit Etre réslisée dans jles

vingt quatre heures si possible, sinoen veuilles noter i'intervalle de

fempas entre 1'ichantillonnage et la filtration. L'installation de
filtration, le porte filtre st le récipient des emux filtrées dojvest
8tre en verre ou en métal (prénettoyé). 13

sous vide.

estl recommandé de filtrey

Le diamétre du filtre peut varier de 2.5 v2 & 16 ¢n, ssis, dans

le filtre doit Stre en fibre de vorre avec une taille de
pores de l'ordre de 0,3 micron. Ces filtres sont facilement disponibles
(par exemple, auprés des compagnies Whatman, type 4
ou Ceiman, tyse fibe

tous les cas,

bre de varre GF/C,
e de verre 0,53 }in} 8t doivent #re préalablement
netioyes au solvant et chauffés a 300¢ ¢,

Aprés filtration, =i leos filtres doivent itre stockés avant aralyss,

ila devront &ire conservés dans des capsules prinsttoyées on verre op

en métal, scolliées par une feuille d'aluniniasze ouw par un bouwcros & vis.

ene&j’;wn
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Gn doit noter que les filtres en fibre de verre peuvent adsorb«r

des hydrocarbures chlorés dissous. Clest pourquoi, dans les cusn do
faibles turbidités, on doit déterminer ainsi 1a cuantité de polluant
adsorbé sur le filtre :

- aprés la premiére filtration, déterminer la teneur en solution
dans l'cau filtrée

- refiltrer cette eau 4 traversun nouveau filtre en fibre de voree
(prénettoyé) et détermincr la quantité d'hvdrocarbures chlorés
retecue sur ce second filtre puis la soustraire de la guanticé

trouvée auparavant.

Iv. ARALYSE

b 4 Clipoéléments métallicucs

a) Attaque ménagée

Il existe plusieurs types d'attaques ménagées pour lessiver les
éléments métalliques 1iés aux purticules en sugpension : chacure & scs

avantages et ses inconvénients.

»

Clest une métiode sinmple, 1'a“tacue & l'acide chlorhydrigue IM, gui
a été choisie ic:.

On doit gurder a4 1'esprit que la quaatité de métaux traces mis en
solution ains’ nec provient pas enti‘recent des acti- tés humaines, meis
inclut aussi dcs apports naturels provenan:t de 1'altération, de 1l'ércsion
etc ... lne partie des métaux contenus dans les minéraux eux-némes
peut également iire libérée ainsi. 4Lussi les données obtenues par celte
méthode seront-ellcs une limite supérieurc des métaux traces provenznt
des activités humaincs.

L'acide chlorhydrique u*:1isé doit &tre pur et peut étre trouvé
dans le commerce. L'acide dilué IM sera préparé au laboratoire avee do
1'eau bidistillée.

La matiére en suspension obtenue aprér filtration est placée avec
le filtre dans un bécher dans lequel on verse lentement 50 ml d'acide
dilué. Suivant la teneur on carbonate et 1la quantité de matiére en
suspension, jusqu'd 5 ml d'acide pcuvent &tre nécessaircen pour discoudire

125 carbonates, aussi procéie~t-on lenterment. Aprés l'additien d'zcidr

1 (]
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le bécher eot couvert avec une capsule de vorre et chauffé pendant ane

& deux heures sur unc plague chauffante.

Lans le cns d'une mesure de mercurc, la température de lo solution

d'attaque ne doit pas dépasser 60° C. Aprés refroidissement la solution
est filtrée au travers d'un filtre nettoyé, de préfércnce en fibre de

verre. Pour l'znolyse dAc mercure, il est recommandé d'effectuer une analvese

directe par spectrométrie d'absorption atomique sans flamme (ou par
activation neutronique). 3i cet élérent n'est pas recherché, le filtrat
est évaparé presgue complérement puis le résidu est repris par 20 ml
d*HCI C,IM. Cette derniére solution est normalencnt utilisée pour
l'anmelyse de Cu, Zn, Cd, Ph, etc ... par spectromitrie ¢'absorption
atomique avec flamme, bien gqu'une petite partie du b wuisse Btre rerdue
pendart l'éveanoration. Eana.heua les con, il est nécessaire dleffectuer
des blancs sur toute la procédure suivie.

b) Loumentaire sur l¢s méthodes anslytioues

- — A R NN R wmed® e
Dans la mesure du possible, il est recommanrdé d'utiliser la snectro-
metrie dtabsorprion atomique avee flrmme pour za simplicité. Par contre,
pour i‘&rsanit son emplol ust contestable on reicon de ma sensibilité,
beaucoup plus faible pour cet élément que pour les autres. Peur le

mercure, la méthode sens flamme doit fire utilisée,
sotisitunia o st i :

les procédures snalytiques détailléss pour ls epectroméirie

%

d'abacrption atemigue peuvent Btre Lrouvées dans le FAC Kenual of Vethods

An acuntic Env ronsental Hesesrch Pert B: Sarpiing 84 Analvsie af

Bicioriea]l Materinls (p. £9/86) (FAD Pisheries Toehnieal Yapoer 156, 1976,

1&4 pff Comme 4] o déjé é6té dit, i1 ecst tré% important de testey ia
snéthode smployée par des contrBles enalytiques sans lesguels le valeuy

seiontifique des risultete oblenus serait douteuus,

Bans le tadieau suivent sont donnés ces exemples de sensibilité do
la méthode avec flamme (concentration oui correnpend & 1 % d*absarption
lue st spictrophotométre). Pour effcctuser dus mesures svec une bonne
marge de séourilé, les concentrations mesurdes devraient étre au moins

¢ix fois supéricures aux zensibilitén donnéen.

sasf s
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la spectrométrie d'absorption atomique avee

[ M
flamme pour divers éléments traces (IAEA, Laboratoire de Monaco).

Elément Sensibilité (ng/ml)
Cr lﬁb
Ni 150
Cu - a0
Zn 20
As 80¢C
Cd L0
Pb 500
2. ‘Chlorodinhénylea et sutres hydrocarbures chlorés

a) Prétraitement

Les filtres sont séchés a la tcempérature ambiante, la chaleur
pouvant faire évaporer les hydrocarburcs chlorés, puis sont écrasés avec
un mortier - prénettoyé - ou broyés dans ua mélangeur prénettoyé. Dans ic
cas du broyage l'extraction par solvant - l'acétonitrile est recommarcs -
peut &tre réalisée par l'ajout direct du solvant dans le broyeur. Si les
filtres sont broyés au morticr l'extraction doit étre faite crsuite pur

un "extracteur a solvant''.

L'extrait est ensuite dilué & 1'eau décontzminée, dans un rappor:
de 1 & 5 volumes. Cn effectue ensuite une extraction a& 1'hexane pur
(sans hydrocarbures chlorés) sur 1a'so;ution cau-acétonitrila. Liextrait
4 l'hexane est ensuite purifié par chromatograpriecs sur microcolonse E
de florisil.

L'extrait purifié est consentré par évaporation jusqu'id nn veluse
adéquat pour l'analyse, par exezple par un évaporateur rotatif - prenettoyé -

suivi d'un concentrateur du type Kuderna-Danish.

b) Analyse

L'extrait final est analysé par chromategrephie en phase gazcuse.

v

La procédure analytique détaillée ¢st décrite égclement dars le FAD 'aaunal

of Yethods in Aquatic Environmept Desearch Part %: Sasmplinr and honlrsis

of Biolopieal lataorinl pp. £6/95 (FAO Fisherics Technical Paper 158, 1976,

1211 p) - & ¥ 0 v, e z.
LY

On r'outli-in zas que des blancs devront Stre effectuéds pendant toud

le yprétraitemcut afin de dépister toute coantaminstion.
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DIAGRAMME DE L 'ANALYSE DES POLLUANTS DANS
LA MATTERE EN SUSPENSTON '

;J l Eléments traces Hydrocarbures Matiére en sus-
i : chiorés - pension {turbicais
§ ré-nettoyage lavage & HND3 comc. | lavage 2iix sol- lavage eau pure
1 %Hispasifi? d'échantillonnage : vants purs {hexane]
i et de filtration, réciyients) et chauffage &
{ 300°C
3 pré-pesée pré-pesée des fii-
1 tres
| échantillonnage 8chantillonneur en | échantillonneur
- dispositif plastigue ou ou seau ou bou- indifférent
: seau en plastique teille en métal
ou bouteille en ou en verre
plastique
- volume : 1= 1-101 1»8613
~ situation : 20cm sous la 20cm sous la 20cm sous la
surface surface surface :
filtration filire en cellulose | filtre en fibre filtre en cellulos:
nettoyé & 1'acide de verre nettey® [prépesé |
dilué ‘au sonlvant et 3
3 2a.5M chauffe & :
00°C.x0.3 &
i prétraitement Hg Autres * | broyage du filtre |dessication du é
#1 éléments 4 filtre 3
F sttac e ménagée 2 extraction &u
3 Hey solvant
i 4 gégﬁua ch%af{?ﬁﬁe. ¥
: {60°C »60°C | purification de
| e 1 extrait
ﬂ filtration {fibre dg ¥
g’, verre) | évaporation
e { 4
1 analyse Abs . Atom, | fvajn- | chromatographie pesée
i sans flam-! ration | en phase gszeuse
:.‘ HCY
_- v
14 Bbs Atos].
5 i e
| Référence pour s technioue amslytioue o5
't FAD Manusl ot methods in aquatic environment research. . Part. 3 - Sampiing and Analysis
{ of Biological Material. P. 69-g5 (FAD Fisheries Technica! Paper, 148)




APPENDICE V¥
FORMULAIRE D'ECHANTILLONNAGE ET D'ANALYSE
DES POLLUANTS PARTICULAIRES
IVIERE :"IIIIIIZiIIIIIZIZIIII.f.IIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIII...I.III....... ....
SIRTION & oo A N b R T distance de 1 'embouchure ....... PR km

/ILLE OU INDUSTRIE EN AVAL DE LA STATION :  oui / nan
PERSONNE QUI A REMPLI LE FORMULAIRE :
B i e Rt MR R b e ks L

Eléments traces Hydrocarbures Turbidite
chlorés
Echantilionnage

. date

. dispositif utilisé

. volume prélevé

. situation (rive gauche,

droite, milieu)
. profondeur

f1 [ iltration

¢ . date

. type d'installation
. type de filtre

. volume

rrétraitement et anal/ses

1

‘cuillez indiquer sur une feuilie additionnelle le diagramme général de la procédure
";1'\0'18. ;

acsultats
As Mg/g ! Chlorodiphenyles Turbidité mg/l |
cd (PCB) '
Cu 2 9/9

Hg
Ph Autres hydiocarbured

Zn chlorés
/99

Remarque -~ Les résultats peuvent également étre exprimés en Mg par litre d'eau brute,
dans ce cas la turbiditd est absolument nécessaire.

Grontaire - Veuillez reporter sur une feuille additionnelle toutes les remarques
Seé rapportant aux conditions hydrologigues du prélévement, sur la
nature des matidres en suspension, sur ies rejets éventuels de poliuvants
particulaires en amont etc...
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The spplicetion of stomic shsorption spscivophiotomstry (AAD) for the detereination of
sloments in Vielogicel msterisle comsiets in {atreducing, wsuslly after wot combmetion,
o digest of the matorisl through o barmer of m stonic abeorption epectrcphotonster where
tho semple in stomised by & flawe (Flews as8), 4 light bess switted by 3 Mollew cathrde
Temp with & csthede mofe fros the slement to be analysed 1o pesssd theough the flase.
hen o cample 4o oveporised in the flaes, its stoms abeord: the lines emitiod by the ouwthode
end thus wreducse the signal of the spectral line projected with the aid o & monoohromstor
inte o phototube. The reduction of the signol is preportionsl to the swowt of the elememt
in the oweple. fowewer, nom-atomic soperption of the lime emitied by the hoilow eptheds

iemp con alae ooour, sepeelielly whes seaples conteining high cenmventrations of other subsrtancen

are burned in o low temporaturs fiame, Wis nen-stomic sbeorpiion i naunsed by twe pro-
cooges: melecular sheowplion snd Iight sostisyring.

Hoiscular shsorplios ccowrs whes the ©1awe Tempuretare e not bigh esough to traefers
all maiscules into stoms. Higes g tempurature cavnos more asloonlos te dinintogs ate
bt thay alee predeos o Mgher nesber of fows \hue redacing the slomic sheorption and
honts the ssueitivity.

Light boatterieg ie cenesd by particies prepent in the casple evlubisn, Thess
porticles are peeduced fn the Fluwme whes the srgmic seterial is not completsly destroyed
Lo the previows ovsbustion or by the kigh o144 content in the sspirated semple. Py
rofuoe the aigwil whied ervives ot the phetomuitiplior. Both types of none-gtomic sHooTption
Goowr ower g wide resge of wawvelength and ere growily incvesesd st simrior Howo ength.

Thres methods wey be employel %o reduss oy conpenuste for fue non-atomic shoorpiien.,
One 18 o chemtoel sopcvstion before introdusing the wawple solution inte $he Flew. Aaabhar
nelhod cemuiete in epplving & correcion (ba: egronnd corraotion) to the stemic nbeorptien
Lossareeent oad the Usird veumives that the  temfapde npe prapared in sslutions whieh
pmesieste the setris conommtrations. e comrplion weosursusnt of e line gowrce
{o.g+ ¥he Mollov cxthode lemp) i the sum of bhe stosic sboorpiion end ihe non-gtenic
shosrpbiem. Ths backgrowd sorvection of fhe shesrpiion dus %o lign saettering end
s looular odeorpiion can be wohiewsd by dstereining the sboorption st the selectod o
lowgth of o mntinesws spectren ewmitting iight sowrse pn filled hollew cathods Lemp
or doutorive are lemp). In prectice this mwsis thet boih (1) the aboswpiien of the ] gk ad
iine emitted fron tho cethode lemy wd {41) 4t absorpiion of tius continwows upsotyes e

ceredned.
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In modern double beam inutrwments these two measurements are carried out simultsneowsly
20 that in vevy short succesaion (20 ¢ 150 times per sscond) either light of the cathods
lasmp or the rontinuoss sowrce pass thr gh the fizme. The data processing wnit which receives
the outpa’ from the photomu!ti lier is ynchroni:ed with tlo modulated light sourcee eo that
the signal {ro4 the catiwde 1w can b distinjuiched from the pignal of the continmous
source making an automatic -oysection ‘or non-atcmic abe.rpiion possible (automatic bacike
ground correction).

The third methodology used in correcting for non-stomic sbeorption consimts in prepaving
the standards in solutions which closely resemble the chemical composition of the sample
under investigation or using the standard addition method for calibrstion. This remmires
that the concentration of potential interfering elements iz known {e.g., Windom,

1972), or that known smounts of the olcmeut to be analyssd sre (after protreatment) added
to gsubsamples of the original sample. From the data obtained, a calibrstion curve is com-
structed which,when extrapolated to seco sbeorption, allows the estimation of the concsntra~
tion of the element in the sample.

Froparing a solutfon which simulates the often cowplicated matrix of enviromsental
samples io not csmy, since viecosity, murface tensionm end cosplex chemical composition cen
often not be motohed accurately emough. It also requiren sdditionsl chowdesl snalyoss,
expecially of alkal{ and alkaline earth metals which ave present in high comcomtraiions in
marine sampleo. Aleo the chemiocals used to simmlate the motrix comstitute contamination
hazardo, An indication of the approximate conmcemtrations of Hey K; Coy ¥yC), 3, P end Po
in marine organiceo can be obtained fyom Tpble III,

Besiden the normal flame AAS two other AAS techniques are of intorcot. Elements znd
compounds which are volatile ot room lemperature such ss motallic Hg, end the hydridon of
Az, Se, PL, Sb, etc. oan be introduced, after the mecemsary transformation to wolatile atate,
into the lirht beanm. The abgorption of metellic Hg is then dotermined without & flsme
whila the hyirides sre atomise” by & flame. This chemical trasaformation, which elimimeten
mrny matrix interferences, ir sed meinly for the determinstion of Hg, Ao and %a,

Anothor  flamelous AAS techniquy relies on the volatilizatiom of aleoents ot high
temperature. This is achieved by heating s small ssmplo (5-100 pl) in o rrophite furnace
in the abrorption light paps. Comparing the scnoitivitico of the difforeat methodo chow |
that the detcruwination with the flemeloos AMS have lowor detection limito (ML) caoept whem
matrix interforences in the graphite fwmace ocowr. Anothewr sdvantage of the grephits |
fwnace in the emall sample size. In Teble IV oo exemple 10 givem of the ILs of the |
different AAQ wethods together with tho ocencmnirntion ronge which are typlcal fur marice 1
orgenisms. In many cases the sensitivity of the flame 243 should be eufficient for the
determinations,

In conolusion it cam be said thst dospite the fsot that meny suthors have without
apparent difficulties analysed msany difforent olewenmts with flsmeless end fleme AAB, often
3 wide sproad of datc is observed for the vcme elements in intevcalibration exoroices (soe
¢s3. ICE8, 1974} Tho detormination of tracs elements is not necessarily an ssay undert sking
and many faotors osn influemce the quality of the resulte, A good reproducibility or
precision of the results obtained in one labor:iery is aam indicesion that the sany facters
which may influence the outcome of the dotermination are wndar comtrol, but still ayetematis
ervors may be a problem. These system~tio errovs can only be determined by intercalibration,
refovencs to a certified standard, or ~nalysis with different irdependent sothodaloglen,
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€ude!  Iererminatiosn of Hg

Rerour © coours in the endromment bk umwﬁ:m eic forwms. -ﬁ:“mmc
tmatm;wwmmmm:ﬁhmwm 0 te of the merowry is orgenicalily
bound (Knewor md Martin, 1972, Cusest £l 1572) information on beth the inorgeatc md
organic mereury concentrstions wre The determination of the opgenic worcurial e
amh%o&mﬁﬁﬁw%“%#ﬂﬁm; Uelng 448 the organis wercory
mWiﬂmmﬁmmmmmmmme&ma
Inorgsnic wercury s relessed in the peassnce of orgemic merourials YW sddition of tim{11}
chlerids aleve {Magvs 1971). mmmmumﬁmmmumwmruw
s cadmivm oF Copper selt; inorgeato plus methyl-dy wnd other crgmowercurisle ere il eaaed .

One bas, therefere, different poswibilitiss o determine inergmic md orgenic lg separsteln
EiwwmwummmmvﬂmMamnm
wmm«mﬂmmummmﬁmwﬁm.wwum

G.4.1.1 Determination of total Hg

Dus to the resent develomment of $he flmmelese AMS wethods, espesinily the reductien-
heretion tochniques, ouxilery equipment kits mre wou commareially aveilable (Stux and
Rothery, 1971 Kless and Fotter, 19721 Wolber awd sosshart, 1972; Keba, 1971; Avon.,

1972 stes}s Thess kite heve greetly facilitsted the He snslysin, bot, although the redup-
tion-asration techaiguwe iu in prinmviple wimpls snd sensitive, in practice sn sooursie
detormination of Hg in natural sswplee in 44ffioult {Urs, 1975}, This i» partly dus %o
volatility of the organic HEroury compounds, to conteminstion of the ssaplos from sir,

storage And campling equipsont snd to Beveral purareters ubioh influsnoe the sotus) analytie
B dn,

The detorminntion of the tolsl meseurs {W in blologlogl omsples with AAR reguires:

{1} Trestorsstion of sil rEEeio nereariels inte inergwdc Hg, either by wot sosbestion
ar thueugh the s88144en oF Od or 0w salt fiwring the poduotion mwﬁhwi?*

{2) mmafmmmmmmmmuﬂammw-magwmd

syt ksf- fimsslens A4S,
Bbep (2} st (1) dessride the so-salied rednotiseeparation Secknigue.

WM&@&WM%%&MWMM&SWMw

(al sevation with veoizeslstion. Hers She nir woed for the wolatilisstion is pessed
mmwmmummmmmmsamm, Toiv
mm#mmm,mmmwﬁ,nmmaﬁuﬁtﬁw
6 pveld eondtmestios of waber fn dbesrpiion owll {eag.mhﬁ gl 1970}, Thie mn:rw
mmmm-wmummmwmwuxmwmmms




recorded sboorbence will resch a platesu after sose time, bus oftem wamory sffects gre
cansed by the many couponenis of the sysies.

(b} Acration without recycling. ( “sstromg rad Uthe, 1971, Iskender gt al., 1972),
In this comtipwation the air-+y mizture fter paicing thiough the AAS shecrption esll,
is dischorged from the systos. 1t has tic sdventape of & uvimpler sywhtem with less cusponents
in contact with sdr-Hz wixtwr., Lut the jartition between lig in solwtion and in sir is not
optismal. Howewer, the memovy effect im neglectable snd the system cem sasily be rendered
sutomatic (Armstrong and Utse, 1973).

(o) With and without air dvying. In order to svoid water condemsstica in the AAS
absorpiion tubs the air-Hg mixture is often dried with sagnesiwe parchlorate, sslydroun
calciue sulphate or silica gel (Bateh end Ott, 1968, Urs and Shemé, 1974). The disudvanteges
of the dricrc are memory effect, loss of Hyg snd contamination hassréds due to the chead cals
used fur drying. Gilbert snd Huse {1973) hews used heated sbevrption oslla to prevest
water condemsation. 3tux end Rothery (1971) let 15 40 206 of the sir weed for seration
bypass the rosction vessel snd go divectly %o the sbsorption vessel. In this wgy the dvy
air will provent ihe comdensation of the shsorpties cell.

(4) Agitation md otirring the sewple befors seration or instesd of seration, Ure
end Shand {1974) agitated the nemple with & fixed voluee of air inetesd of seration with
bubblos end then paascd the atzwlig mirturs ints the mecsuring coll, Usder thin comdition
ne driers ars nseded. Stux and Bothery (1971) conbined ebirping with F@bling. After
nddition of the SnCl, or SnS0, the somple solublion wee vtirred for 90 sxconds bofore Lubbling.
The peak hoight becones approfimstely five times grestor thes when the bubbling is ctarted
Irmediately after the additiom of the Su-wslis. :

trmetsong ond Uthe (1973) proposed & semi-entonatical Hg-determinetion in whichk the
eomples are first digested manwally with & mixzture of nitric end eulphuric seid, exidived
with ¥n0, and clearsd with ¥ Gza A meries of tresied semples are thes nutemdtically mnalyesed
vith the 814 of Tochmicon Awtd . inslyswr Bywipment wiioh omries owt the redwetion of g
with hydrosylamine and SnS0, and sguilibente the Hg vaper with air befors prosing 19 thewugh
A%5. Aloo Bailey med Lo (1977), Lindstedt mnd Bkare (1971) md othors hove rub!imhed sate.
nyted Hg omslymes. 'The digretion ip, however, alwtyre carsied owl momwally. Avtomsied smalyses
should be preferrd to menual onws since they increces reproducibility. hrmetirong vl Whs
{1973) roport & relative stendard devistion of =8 in » sosmcestraticr rangs of O, 300-5,000
m - 1m fwr&’ nc
Several publicstiens deal with peesible interderesces {(ses Ure, 1975 fer & rewiew).
Doring the digestion of tissuss fros serizes orgenicms browides and fodines cen be fovesd
widch moduos interfermess in the flameless Hy feterminetion (Cmang 1973}, The imtevferwmss
of the saioms of the comevnly uweed soids in the dlpeeiion process {6 neplectable; if the
digooted voluwtiona are dllwied. Chlorids ceusen doprovsion of the sigmel whew sbows 4 ¥
Ia meat digested aomplew the interferenros srv not servdows mrovided thet ibe etonderd
colutions are acde up in sisdler weilriz. The copomirwiion procedmrss for Hp frow selutisns
reviewod Wy Ure (1975) muy be weed $o sollect the prodests of s pralindesry reduetione
sersticn, if double ghowt metirix interfarences sey erise. Hseent reviews of Esch mé Nemedng
(1973); Woutt® (1974) wsd Ure (1075) cem be comaulied for additiomal imformation.

In the following the proosdmmes of tw wversions of the reductie-asrsdios setind sre
desoribed in dotall. An open systes using 1he commerwial kit eupplisd By Vories {Stwx med
Bothezy, 1971) following o digewtion in n cloasd Teflom crestble oy plavtis Wwitie se Sescrived
mder 62) snd & closed aysben following the sems Gigestion methed ss published by Mumms

o ¢
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cad Hollend (1971) @ svoumsended by the 'FA0/MID exprt consultstion s fdontify the fou .
contrmineaic 1o bo munitored asd to rocosmend templing pleus smd methodology' (FAO/MED,197.).
ko eloced cyoctca woi-uion hes aioo been adoptod as offininl first sction by tho Amorioen
Lagesietion of Officicl inalytical Chomists foir the detsm nation of Nig, in soa food (Krin {u
and Holek:, 1974).

Peforo deouwibing the Hg methods in detadl o fow geacTal procention: and owgmestiono

- 2x2 9 be wmiloned. “he air wsed in the acration~rednction method to tranoport the
volatile Hg iuvo the abuorption coll mmat be clognod by pesoing it Yiceugh two washing

bottlen flllcd uith uy acidic potasoina permange iate solmtion propared Ly mixing

volmos of o 2% K-paswangonato solution mé 504 (v/v) B 80 A (Topping and Piriv, 1972).

When K~povmengonaic hes wot been weed in the aigesiion the digested sample can bo

rednced direetly with Snsh to elemcntory Hg. Unstoppered bottles containing ascidis

K- permangonate eolution used for preparing digestion mixtrres collect Hy from the contemii-
uted ambient air (Ure, 1975),

044.1¢1.1 Flamoless lip-determination in a closed tystem (Munns cad
Iolland, 1571)
Avsaraing

a) Ab-opocirophiviometer with Hg lamp and gas flow-through cell complet: with quarts
windows, continuous upectrum lesp and pen recordar.

b) Diophramsa peep intemally coated with aorylic-type plastic spray, or oimilar.
c) 16 gage Toflon tubing for connections.
d) Gas inlet adapter $24/40 (Kontes Glass Co. E~18100 or similar),

e) Boiling flasks 250 ml flat bottom boiling flasks with § 24/40 joint, or similer

¥ig. 28 Apparetny for tho flemelosn detormina:ion of morcwry

P: pump; Bg boiling flauk; P: filtering flask; C: absorption cell
@fter Hunne and Holland, 1971)

P
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Beagenty

&) Rodueing solution: mix 50 wl usm wi b about 300 ml B0, After letting cool to
room tempsrsture dissolve 15 ¢ NeCl, 15 § kMo ylaine sulfate,’wnd 25 ¢ B6C1, in the
diluted 32&)4 and bring the wolums to 500 wml vi b l2¢.

contalning about 500 wl H,0 and bring wp 'tz volime with

b) 2dluting eolwtion: ndd 58 w3 ENO and 67 wmi aﬁﬂu 8 wlwwetric flesk (1 1iter)
iy

c} Imying agent %0 be placed imto filtering floeke {ose Pig, ) n.;(cw“)2

Letion (Ng-perclorate sy explode, i it comes into comitact with orgsaic subetences )

4} Hpestock wolution for preparing stundmide:  disecive 0.1354 g BeCl, n 100 wd
wlumetric flask sad bring up % viwe with K.0,

2
iip=at amdnrdn

Prepare intermal standards by coiking the tubsamples taken frow & digested sample of tue
same meirix or prepere a model matiix taking ints considerstion the chemionl composition of

narine orguniome {see Tab. Y asd the Gigention procedure used, Spike the stasdarde with
aliquotes from the Hg ste<k solution.

Erecedure:
1) Trensfer sald digested semple inte & volumetric flask of eppropriate sive {e.g. 50

or 100 ml1) rinse the digestion vewsel with caull smownte of dietilled water, %dé¢ to the

volwmeiric flask and bring witd B0 to wvelume.

?) Transfer sn aliquets {28+ 20 ml) fnte the renciion vesnal,
1) Adjust the output of the pump to cires I litres/minute.

4) Comnsct seretion-reduction spjeretue es ahow in Pig. 28 sxcept for the & inlet
sdapler,

5] Zevu the Ak spectrephe tometer,

6) dd 20 mi of roducing solution end lesedigtely somnect the 85 inlet edapler,
kevsts for abowt thres minutes snd reccrd the sigeal. Mjuwst the seretion Slms o ebtuin
& optisal signel.

1) Disconmect preseurs hose on the owtlet of the pusp med Gpam vest o the filtoring
flesk to flueh the Tysies.

e syvtem is pow ready for the pext determiusdiss or fre the selibratior with stendar.,
Prom the calibration cwrve ond the diletien of tho erigine) cesple eslowisis the Ny somcess
tretion in the sempls.
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6.4:1.1.2 Flameleas Hg-determination in an open syntem
(Parker, 1972)

The ap -aratus for deterwmining mercu'y by flimoless atomic sbsorption (Pig. 29 ) consists
of an abcom *ion tube (Vycor 4ith Vitreo i end virdows), iube holder, mix raaction vessels,
Gtand and svoppor. Incorporr ed within -ho stopjer is th: air by-pass oywtem which permits
approximately 20 of the carr.ar gas to Uy-pass the reaction vesmel. The balancing of the
air flows beiween by-pass and resction vessel is achieved through two orifices, one of which

is the tip of the bubbler, Note that chonging the sisze of this orifice may result in
reduced sensitivity or ineffectiveness of the by=-pass,

The by-pass is included to ensure that air entering the sbsorption tube is not saturated
with water vapor. This prevents condensation on the end windows of the tube, which would

result in a prolonged absorption signal with increased non-atomic component. A drying tube
is not required when this system is used.

TR e, O detactorn
s Ahu-.l

HRGOT RRPINTIGN sCrew
anr

from gas
congrol un:t
L connection
C . tubee
marcury stopger
-

P~ rE3Chon vousel
i bubble tbo

fe LI

Pig. 29 Jeneral arrm.gement of Hg kit (Parker, 1972)
Reproduced with kind permiscion of Varian AG
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Parmmeters Affecting the Sismal

Stirring

The ¢ 'Toctiveness of ) . LLirring cjeratio. (s the mast important facior in obtaining
£o0d repro ‘ucibility and BO. Litivity.

48 th: solution i stirred; mercury diffuses from the liquid into the air epuce in the
reaction voseel. The importance of proper stirring liee in the fact that the height of the
recerded peak is entirely dependent on the concentration of meyeury in the air phase.
Consequently, it is important that the barcury content of the air shouwld bve conmistently
representative of the mercury contesmt of the Bwnple. Thie can only be achieved by ensuring
that the mercwry distribution between the air snd liquid phases is in equilibrium. If the
stirring is not sufficiently vigorous, or the time allowed ie tee short, the required :
equilibrium will not be sohieved and reproducibility and sensitivity will suffer accordingly,. |

It is recomsended that etirring be aufficiently vigoreus io preduce o vortex which ,
descends tr the botiom of the reaction vesssel, Under these conditions the dietriyution is ]
near squilibrium after 60 scconds, the concentration of mercury in the goe phase ohangen '
enly slewly, ond accepimble results are obtained.

Goz Flow Rate

Under normal eircumetancen, large changes in flow rote result in vory omall changes in
peak height. Thio is beosuse the peak height depends on the concentration of mercury in the
gir, and thie in not grestly affected by the rate of purging through the eslls,

A flow rate of 4 litres/minute will result in s fost, sharp pesk, and is recommended
for soreal une. If the responss time of the recorder or electronics sywiem is greater than
epproximately one seoond for full soale deflection, curved calibration md some reduction
in moowracy st hipgher sbesrbences will result, These problems cen be overcome without
compromize by reducing the air flow rat: - for exemple wie 1.% - 7 litmﬂ[’mnuts. Tho
residence time of the mercwry-luden air in the light path ie increased and the peik fu
recorded rore slowly,

Bubbling Through or Over ths Salution

Frovided that the solution is theroughly stizrred, sad equilibrius distsibution of
mercury bheiween the phaser haw besn aohieved, the purge gk may be panood over oy throush
ths solution. The ssee result is obtalined by sach wothod. Adventeges of not passing the
purgs ges through the sclution sre that very little woter vepor 1o carried to the absarption
tube el fomming of woamplew iv preventsd, It io pooihle o pass the purps a0 over the
eurface of sven large semploe by contim ing ihe ctirring wibile parping.

dppmrmive

a) Ak speotrophotometer with Hg limp, continucus spectrum lemy and pen recorder.

b) Yarien Hg determinstion kit or similor (Pig. 29).
e) Two washing botilee to eliminste Hg from the pir (see alove),

et i «rh-ﬂtfm‘ﬁ
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- Wn;fwz-ng Sp%at*cn.ﬂ Dissolvs 10 g hydroxylemina sulphate gnd 15 ¢ h“v?-vﬂ 0 in 40 w1
189 B850, snd Seiag to 100 nl with R.0.

Frepare Hz stonderds no deseribed in the previoun mathed,
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a) Cysteine hydrochloride, 1% {w/v) high parity
B) WY v hiph purity
e) H.5C, 16 ¥ high purity

d) 3nCl, , fer cach determination 100 mg are needed

e) SnCl, - CACl, reagent: Add 25 g of SaCl, and 5 g of CdCl, to sbov’ 4u ml of
distilled uu*.zr, hest until boiling. Bring t¢ 50 al wvolume in & vglwtﬂn flask after
cosling.

£} YNaDH 457 high purity

g) Silicone M5 mtifowms Occasionally this material had to bLa employed to awvoid
fowsing of the material in the reaction veasel.

2) Inerganic stadnrd:  Dlosclve 0.6767 g HpCl, in 'K H 80, and bring it with the
!-I@L‘rd te 1000 ml in a welumetric flask. Add 1 »l of this sol@tidn, 9 g Hell, 0.7545 Ha- ;
A" and 0.063 g Leoyrteine hvdrochloride to a 1000 ml wolwwetric flask, dissolve and
tidng up to wlwe (In the refpigerator thie solution romeins unchanged for nt leamt
gix montha ).

b) Bethylmerowry stendamrd: IMeso we 60.08 wmg methyimercury chlovide (v.g: AB Capeg,
Stockholm, Jweden) in & 100 =1 wiusetr ¢ flask in scetone und bring up to volume, Make
from this solutdon & 1 31 1000 diluiion in & wvoluwnetric flask with distiiled weter.

In sn aitermative way the standards can be prepared rom 26.96 mg of methylmsroury
dicyandiamide {e.g. AW Camco, Stonkbols, Sweden) with dietilled water; bring 1t firet to
30 wl in 2 wlwwetric flesk wnd thes d.3ute 1 ¢ 100, Thows scolutions ard not wery etahle

erdd the Hg content eust be checked, since loeses veour dus o weletilientiion and precipitation.

Bagos (1971) propesed & sesple prepiration shioh 1% a similer precedurs 1o the one
suggested by Bkars (1972), Skare found that fieh sest could bo essily honogenised, if 4t
were dimmolived in eszcess alkaline witlh oncssionsl sheking and etsnding overni Bt room
temperatury, This bhonogenste was stsble for a long time, if etored in & rvefrigerstor.

he semplen may be hosepanised in a 12 NaOl onlution with o sininlens rieel, glone
oy Teflos bowrpmmiser. In sany osses the folleulng precedure may be wsed whish is elmpley,
but it presento cenmtesinstion hmearde, The relative high concontration ef Hel! will dionoiwe
the glose swrfooe in contest with the O and the impuritiier contained fn the glase will
be relsssed {Ademe, 1977).

Planmeals 0.5 mre wized with 1 wl of the 1§ opwteine osoliwiion, 1 ml of 20% Nell solution
and 1 el of the 45% NeDM solution, Heet %o boiling point wnd $rencfer the rolution with

distiiled water iptc the rempiizn wesssl of the Ky eppevatun.

Yhole speeiment Brias s 400 Nelfi solution of twioe the weight 4n g of tho epooimen in ml
to oil. Drop the spsoimen into the NeOH end let 4t diswolvs (20 minutes), After boiling
dilwte with distilled water ¢~ that the final WeDH concentration will be 208 w/yv based on
the weight of the specimen,




a) DReterm na'ion of inorganic Jig

Proced re :
A _peain

1) Prepere inctr went wecourding to the methcd chosen,

2) Transfer with a pipette an aliquot of the sample (1 = 20 ml) or of the standard
into the raaction vescel.

3) Add 1 ml of the cysteine solution and meke up t0 21 ~ 23 ml with the 1% Nal solutien,
4) Add 10 ml of 15 N 32304

5) Add 100 mg of SnCl, to the reaction vessel and 20 ml of the A5% NeDH quickly and
close the reaction vessel ifmediately.

6) Record the peak height according to the reduction-peration method used.
®) Determination of total He
Proceilure:

Proceed ne alove except for ctep 5 ac followo:
5) Add 1 ml of the SnC1,, - €dC1, rengent (Reagent 'c')

c¢) Doetexmination of firet inoxzpnic and then organic Iz in the sama reaction vopgel

Follow procedure (b) until step 6. One to three minutes after tho addition of the NeOH
add 10 =1 of 15 N 4,80, and 1 ml of the SnCl, - CdCl, reagent and 20 ml of 45% NaOR and reed
the peak height. y

-

6.4.2 Determination of cadmim

. Since the lower typical concemtratien of Cd in marine orgsnisme is noar the DL (Tab, Ir)
{lome techniquos, as recommended by the mamufacturer of the inctrument, should only be
employed for the higher comcentrations,

Shotld lower concentrations be encomtersd, the recommendations of the Analytical Methods
Committons (1975) of the Chemioal Society could be employed, This included an extrastion with a
liquid {on-exchanger (Amberlite LA=2) in 4-methylpentan-seonc after wed digoation end tronp-
formation of the Cd into fodocadmate. Julshamn and Draekkan (1975) and Childn end Gaffie
(1974) concentrated the trace metalc Cd, Pe, Cu, Mn, i md Fo after complexing with
da~diethyl-dithiccarbamate and extraction with mothyl-isobutyl ofter wet digeotion. In tals
way they could detewmine approximately 0,05 ng Cd/g M.

If » graphite fwmace {8 available its lower IL (Tab. IV ) will allow snalyses without
any additional concentration processes. Details on the use of tho graphite Numnace cen bo
obtained coneulting the menufacturers inatructions and the papers of Sperling (1975) and
Slavin g% al. (1975).
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6o8s3 Detsrmination of toisl arsenic

Ar.enic 19 one of thy 'difficult’ elements to determine with 4453 becsuse ite abeoption
lines aie both below 200 .im and direct aspiration of arsenic containing molutions into the
Tlams 8 ff=r from high ba.kground abco-bence and noise lewvel reeuiting in & low mignal to
roine ritic. Several rem.dies have beun proyoecd such as the wee of different flame
combustion miztures and brrmer construrtions (Kirkbright &t 8l, 1969, Xahm and Schallis,
1568), 1ut many of the problems can be eliminated when gateous arsine ie genersted from the
sample ond analysed with an argon-hydrogen flame.

Gutiine of the @gtg tnation o©

After wet digestion of the orgenic substance with nitric scié or nitric ecid mizture
the solution is purged of the interfering nitrogen oxides with €0, or by boiling, ‘Then
the sample 1s diluted with & mizture of HC) snd H 80 . Tha m.ia pregant i reduced to
As*3 with KT wnd BeCl,. Pinally the arsine gus 16 phoduoed by $he asdition of ot powdar,
end the ersine gas tRenmported with argon into the flame, where the areine is atomised,
Several different arsine generetion nysteme havo been proposed end later improved, ranging
from collecting A6 in & liquid nitrogen cold trap to ocollecting the areine in & rubber
belloon before roleesing the scowmlnted gesses into the AAS fiame. {lolak, 1969, Wanning,
1971, Dalton and Halmnoski, 1971, Thompoon and Thomerson, 1974, Preomgn and Uthe 1974}, Only
a fev Ao determinations employing AAS have been carried out on wmarine organioma {o.p.
Windom, 1972 ).

&n inveotigation on the efficiency of éifferent reductanto showad thet the sirongust
abaarption cignal was ebtained when K, Sn01, emd sinc powder was uned (Marute and Sudoh,
1575}, Hithin & certain renge the smount of “the KT end 8nC), sdded 18 net oritical (Maruts
tad Sudoh 1975),  Vijem amd Hood (1974) have published sn shtomated method wiich worke
without & flame snd sweeps the gemernted hydrides of An, 8by B, Be, Te end Ge into a
heated, windowlsse guarte cell, uning s proporijonsl pump, Harute and Sudoh {(1975) otudied
weveral fartors whioh may imiterfer with the determination. They conclwde thot serious
interferences ariss only frem nitede sold, lesd, chrowius and salenium, while solutionn
of mroenic containing Q.09 « ¢+ W ruifonic, parchioric or phosphoric sold in the resonoe of
T 5 EC] did not interfer. If HNO. was uwewd for digestion f bislogicel nemples pll inter
fering oxides of nitrogen cen b&selimin&%é by bodiling the eamples prior %o the aroine
gene ation, Less then 9% chenge of "he signal wes observed efter sddition of B0 #ag of e,
K¢ Mgy Cay Wny Co, Wi, Ow, 41, Fe, and ¥ 10 g semple solution eontotning 0.0 ag of &n,
Under those cosditions Cr, Pb sl Ho reduced the oignal by 307, 13% ma 107 roopoctively,
Or ond P interfered im the gemeration of sroine, but not in the stominstion proseon, whils

- Be reduced ihe eignal ofter it wes Introdused into the flome following fowywotion of H?ﬁm
Adding O mg of Or, P or e 444 not interfer. :

Btux and Parker (1972) observed thet the vine powder uaod moy contain hidgh Ao tepwriiien
resulting in high blewk ealues. Tt i, therefore, nocesssry to teat soversl bLatehes of sinc
Trom differont suppliere §n order o select e pine powder with a low As conscentration.

All of the sbove meniioned methods with the exoeption of Varwin and Budoh's soowednto
ihe areine pemerstsd sver o covtain 4ime pericd end tranefors after tho noretion, the
arsine in & very short tise interval inl. the flese, Siux and Parker (1972) have studfed
the persmetors imvelved in the sreins generation in opder to climinste thene holding devices,
Benrly sll firms which amefocture AAS instruments offer kite for ths doterminetion of As j:
and Be. Their inetroctions sbould be followed whes applying their kite. For en illuetrotion,
the methodology of Btux end Parker {1972) are given hers.
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Ap paratus

Variar Techtron atomic .bsorption spcectrophotometer with hollow cathode lamsp for 4s snd
hydrogen ccntinuum lamp or siwmilar appara‘us.

Burne: for nitrogen-hydrogen entrained air flame.

As and Se kit (Pig. 30).
Raagents
a) hydrochloric aeid, high purity
b) sulphuric acid, high purity
c) 15% KI solution, high purity

d) 209 371(:12 in concentrated HC1, high purity
®) As - free zinc powder

Procedm

If nitric acid has been wsed in the wet digestion, it must be removed oither by boiling
under a fume hood or by purging the cemple with 002.

Using a nitrogen~hydrogen-entrained air flame with a nitrogen flow of 7.5 wnits
(approximately 11 litres/minute), optimize the burner positiva and flame while aspirsting en
aqueous areéinic solution. WNote that the optimum conditions cbtained are also suitsble for
selenium deterninations. Remove the nebulizer and nebulizer bung rrom the cpray chamber and
fit a plain inlet bung equipped with a barbd type hose connector which will asoept ¥4 tnch

latoratory t'bing. Comnect the special etopper as shown in Pigure 12 and sot the control
valve at WBY-PASgw,

Adjust the oupport presoure %o approximately 15 pei to give a nitrogen flow of 5.5 mmits
(8 litres/minute). Now use the auxiliary eupport control to glve a nitrogen flow of 7.5
wits (11 litreo/minute). Ensuro that the hydrogen flow rewmains at the optimws vate cotablinted
when originally sotiing the flome.

For the analysis, 20 ml of oemple colution, which should be 20% in hydroshloric aoid ond
5% in oulphuric acid and contain wp to 250 ng orsenic ia placed in the resction vessel.
Add 1.0 ml of 15% potassiwm fodide solution, and 1,0 ml of 207 etannows chloride in soncom
tratod hydrochlovic acid. Insert the special stopper in the resotion wessel, switch the
valve to SANPLE and record the air peak. ththnpmhuutmdtam,mujm
2.0 ml of a sinc elurry (1 g/ml) through the septum. A vigorous rosction will now sccar
and the peak will appear within =2 seconde. When the recorder pen hss retwmed simest to
the baseline, switoh the valwve back to "BY~PASS" axd immediately remove ths ctopper fyom
the reaction vessel., The system {3 now regdy for the next sample.
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Fig. 2 Apparatus for the Av end Be detemmination
(3twx e Parker, 1972)
Heproduced with the kind permission o Veedss AQ

Gadod  Determination of tetsl el endun

Belenium can be detereined with the smme kit which o wend for the Ao delorminstions
{see pection 6.4,3 following with o elight sedification tm same procoedura.  llovever,
it has been observed that whon reducing Se (31), {IV) er (VE) with KX st 501 . once
the clement was farwed, {4 rapidly changed fnto a more ofeble fors widch wmwn ﬂ Pandily
svallable Tar furthor reduction {(Stur md Paror, 19?3}» Btey end Pathor éveronme e
Gifficwliy Ly incrooping the acid strewmgth to AL BC) end 107 maifuric eofd.  Bomvoon
wnd Thonerson (1974) cboerved that salutionn of Se {VI; gove negligibie roopanse in enEneT.
isen with cquivalent seowntu of 8¢ (1V). Treating the sesplon soletionn with *cown ropin’
did Ampeove the 36 (V1) detestion brt the efffciency was #8413 lsse then %0, It voows,
sherefore, that if the valencs stete of Se (V1) vovure snolytéonl probless way ks enoownioved,

SehsD Determination of totel copper

Concontration of cenpes dn marise orgwdoms range befwoon P00 pnd ONGO B Gufie P
{Tab. 11T}, Bince the Mo ror Oun with Tlues S sro gbout 01,04 o G‘ﬂfﬁi fnr Sho want pen
eitive line 324.7 mm, diluting op oleciing o love wennitive line, fafls P20 o PAAL
nay bring the concentration inte the eptimsl vange (Yub. I¢). Poppd g (19T2), Hiwdon pf py
(97 D ond Segmr ot 51, (979 covng o1hero hove weed AMG for the Actorainetion of On fn
marine orpenioms without reporting diffiewltics. ¥n tae FOFn fnderenldhpetion ororripe
the resultn of the Cu-dotorminntion 'wre is vory moed agivement dmdlontdng thal nadi rfiend tien
ccenrret,  If concertrations sre %0 he determined widol sre neeller thin tho Mo, Gn mer
be extranted with mmonins jyreelidi weditidocobanste {dnnlytionl Hethode Oessitteon, 1071)
or with sodiumdiethyl dithicombmmats {(Julohens wed Drasidean, 1975} If o prophite fevna:
in svalleble its lower ITa wil) mekc sxiraetion wmnenceary. Intications on the epeveting
conditionn can be found ‘n the oparction instrections ead by Blevin gt pl. (1575).




6+4+6 Determination of todal sinc

Due 1o ‘he high 2inc cucentrations in marine orgenismc snd the low ILa of the flgme
A4S no diifficulties are ant cipated whon the digeeted sanples are analyssd undei the
stondard conditions nuggest.l ly the maaufacturor of the A4S instrument (Windom gt al.,
19739 Topping, 19733 Cutshal! .nd Holton, 1972; ICES, 1974). Dilutions ®gy b neceswary
in order to bring the high cuncentrations into the ortimal rangs (Tab. IV}, or about
10C0-times less sensitive 307.6 line may be used avoiding sine contemination with the
diluting colution.

If on the other hand, very small zinc concentrations have to be detersined, extrsction
of zinc with ssmoniws pyrrolidine-dfthiccarbate may bo employed (Anelytical Hetheds
Committee, 1973), or, if uvailshle, & graphite furnace cam be wsed {Clark gt al., 1975).

6e4.7 Determination of total nEn Teoeks

“ALs are low enough to allow direct determination with flame AAS, Dradfield {1974)
stndied the possible interferencen in the doterminstion of plant matericle, He ohoerved
interforence of Cn mnd Mg on the absorbmnce of Kn in the presence of culfate, Ne terferonoce
wors observed from Pe, X and Cl, The oddition of Lanthaniws chloride oy Nefhl {1 w&uﬁ
reduced the interference practically to ssyo. Other remedies pres neacure the sboorbence
higher in the flame, docrecoe the draplot oice and hence the vise of eolid purticles in
the fleme with the addition ou an nloshol. . Bradficld sugpgects, therofore, to aweld wet
conbugtion with 1,50,. At eny rato these interferencea con b comtrolied by voing the
standard addition welhod in oubsamples of the original somplo in order o match the mutrix
adequatoly. Dradfield’s remedics may be used {f the senaitivity {2 Incuffictont for the
In determination.

Shigematou ot oal, (1975) studied optimal conditions of tempersture, differont gosen, oto.
for the Mn determination with o geophite atomiser. No dcorosse of aboorbenuce wes observed
from KCl, KNO,, JIC}O, md H =0, &t low concontrations (0.05 #) on 25 ne /3 Only 33m4
reduccd the oignal b) 15%. “Tui cffect of nalt ot g0 tinca the M concontrrtion weo
noglectable oxoept for Wa 8:0. At 400 snd 4000 times, Lowever, the niganl waz oigndflommtly
reduced by C2C1, (48 and TT:! & cpoctively) chowing the come intocferenrs elroriy mendionod
above, Reductidn of the Mn ab: orbmmee in to Lo expectod, since mevine orpenioms ceuinin
relatively larne amouwntn of Ca and g md aloe of m4 in relation to treoo olusonte {Fob, ¥71).

644.8 Datcrmination of total chrowium

The determination of chrowiws {o.s. Slavia £t ale, 1975) should mot present problems
with respect to g, oince the typical concemtration of Cr in meavine osrgonioms iu ghowt 24
times higher (Teb. ITI). Howevor, mat:ix effocto are to bo anticipated ond, this Les
therofore to bo taken into coni idernticn, during the propurstion of riradovdn.  Yonaminawn
gt al. (1970) coport rmall iutvoferencen of Cuy Poy Hoy K, 2n end others in ovmoontrotionn
2 tinmes thet of Cr (250 mg/ml). The temporatwre of the flame contributeo connidershly to
the nagnitude of the offocts obcerved. Greon (1975) deamsiretod tho impariemcs of ke
valenoo state of Or in porohloric soid rolutions. Ne cugoects thet pll O bo ccmvertesd
into Cr (IIX) hy o hydrogen revexide traotoeni. lurthoow.re, o odditien of DT C1 eom
incraage tha rosponse by wp to 30%. If stendard detorminatien with the cir esclylee flemes

ars not sennitivo enough, cxtvoctien wi b e-zonima rrsolidine dithiccorbensto inde wothyl
icobutyl kotone may be employod (Gilder: md Clay, 1973). :




6+4.9 Determination of total lead

From a strictly analytical point of viev, Pb Jdeterminations should not present gpecial
problems. The DLs are lcw unough to allow a direct analysis with flame AAS. However, gevere
Cantaraina ion problems are o be anticinated, since Pb is ubiquitously precent in air, water,
oa glass uraces, ete. In fact, Patt ason (1974), a spicialist on Pb determination, main-
tained on y recently that muuc b determinations are not valid because of Pb contamination,
It is obvious, therefore, bt.at much clfort during the saaple treatment and analyces has to
Le made to prevent contamination of pb. Reagent blanks lust be carcfully checled nud the air
used in the [AS should be puassed through washing Lottles, especially 18 the laboratory ic
located in areas with intessive car traffic.

Interference of nitric acid, sulfuric acid and tin in the digestion of samples has been

reported (Roschnik, 1973) thus, nitric acid digestions should be avoided or after digestion
tke nitric acid must be eliminated by beoiling.

If the standard flame technique is not sufficiently sensitive, a precancentration with
ammonium pyrrolidine dithiocarbamate (Analytical Methods Commi ttee, 1975a) or with diethyl-
armonive diethyldithiccarbamate (Roschnik, 1973) may be applied. 1If a grophite furnace is
available, its higher sensitivity may be of advantage (sec Table III). Some indications on
the programeming of the furiace can be obtained by consultlng the mamufacturer’s manual and

-ty

e paper by Slavim et al., 1975.

6¢> Gas Chromatoaraphic Analysis of Chlorinated liydrecarbons

Gas-liquid cliromatography (GLC) uses the differcnces in partition cooffinients of various
Conponients of a mixture between a liquid stationary phase and a moving gas phace for separnting
tie different components. The liquid phasc is adsorbed on inert mate-ial. Th3 inert materi al
impregrated vith the liquid phase is then placed in a glasc, mectal or plastic tube (chromato-
crapidic column) throvan shich the "Carrier gas" is passed. Fer analysis a sorple containdng
cnalyte(s) is volatilized at ¢ elevated temperature in the injection lesd lesated at ome end

? the chrematogrophic culwan which in maintairzd at a giver temperature in en ovea (igo-

tiermdz GLC). The carrier gas (c.g. nitrogan) presing trancports th2 sasmlo thicugh tha
colum, causing a continuous dicsolution of the cmalytes in the JiguwiA phasa ploag tha tuba

cnd their continucus cluaticn from the liquid phrse. gnalytes vhich ave leoss soluble in thn
liquid phase will be ecluated before those vhich -re more colvhln, alicuing a chromatosronhic
separation of tha diffo-cnt cczponents of a semplc. Ukar the onnlytes leave tha colummn thryr
cater a suitable detector - in the Chl-pe thaalyses usumally gn elentren cantuwrg detezion

{FeM) - which records cluatior curves om o rezorder (Chircmategron)e Th3 arowms of analyta

i3 quontificd froa the peak arca or, vider certain conditionr. fren tha peck balgat. Althegh
€1C is a very scasitive technigue, both idexvific; tion end quoeitificatiea paise £ovea prohiems
{Jensen £t al., 1973; Chau ana Sampoon, 1975). .nowm nixturcs of smalytes com, in mest casen, ke
czcurely identified and quontificdby a compariso: vith siandards and hy thais notention tinns
Talative to a reference swbstince (c.g- DDE, ald- inc, cii), e, in evireanensal cermplen,

th2 nature of the substances « anmot alvays b2 prec'icted. Even when predictions cen b2 macta,
dlffeorent nubstancas Bay peascss the soma retenti am tins. [os inntowta, ths peals of Pep'-PTE
o=d pypt-P™ coincide with tie PCR peaks nunbar 4 il G pespestively, vhile pepeus? dicn very
naar to the PCH peak mumbar 10 (Pigs. 31a and 3%b).

As a romedy, th: diffcrent analytes can be Leparated by colveat partitiom, colwmm
chrcmatogravny, in-layer chromatography, selec.ive destructsom during pre-treatment, eotc.

Repetition of the gas chrematographic analysis giter Ckemical trongsformation can alco be
veed for identification.

In recent years, a characterization by mass cpectrouetry has boen incrcasingly emmloyed
«v supply additicnal information an the analytes expmined. The magn cpectoenatidle aralynis
ccnsists in tombarding the enalyte with an clect:on besm which couscs cleotron lose and
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Fragmentation of the molecule. 'fhe Fragmentation and the pattern of the spectra of the
different fragments resulting from bond fission and rearrangement of atoms arc highly
characteristic of the origina! mulecular structure and can, therefore, be used for an
identification of the unknoewn analyte. This can be done either similtancously with the

gas chromategrophic analysis i in a batch treatment, i.e. after collection of the fractions
cluated from the gas chromato, . apliie

in combined gas chmnatogsaphy/mass spectrometry, the gas chromatograph is coupled
directly with a mass spectrograph, allowing the continuous introduction of the eluated
compounds into the mass spectrograph which, during the registration of the eluation curve,
_ccans the mass spectrum of the fragments repeatedly. The mass spectrum obtained is analysed
by comparing it with the spectra of known substances either manually or with the aid of a
cerputer (Stenhagen et al., 1973)« More details may be cbtained from revicus by
diros (1971) and Fenselau (1974). The major drawback of Chl-lC identification with a mass
spectrograph is its relative high instrument cost as compared with that of a gas chromatograph
and the need for additional specialized persomnnel for its operatione. This will mpke it
randatory for most participating centres to rely on chemical separation and transformation
for analyte identification.

For the purpose of the pileot projects, the screening will be limited to certain persistent
pesticides which will allow the usc of much siwpler procedures, cspecially during the pre-
treatment of the samples.

In 2 recent review on the aspects of organic marine pollution, Duurcma and Marchand
(1974) point out that non-persistent pesticides are very unlixcly to contaminate cignilicantly
the rarine environment cince they will be degraded boefore reaching it. In fpet, ounly the
PCSs znd pesticides such as dieldrin, endring, the ITs, heptachlor, aldrin, lindana,
chlordane, toxaphene, hexachlorecyclohexane, endosulfan, methoxychlor ond waates firen the
PV arcduction (2liphatic Chl-hCs) have been detected in marine orgoniscms (Hational fcodomy

of Sciences, 1973).

Befeire Chl-1Cs can be analysed in a gas chromatograph, interfering organic gubgctancos,
cpecially Iipids, must be elimingted in a pretreatment. For a complcte analynis, rather
complicated pretreatments ara necessarys Sevargl multi~residuc procecdurcs have beca developed
which are described in detail in publieations such an thePesticide Analyticel Manual (U.0.
Department of Health and Education, 19/7%), the EPA Pesticide Manual (Thompnon, 1974), ant
the Official Methods of the AUAC (Hlorwits, 1975). The Pesticide Analytical Manwal wil) I
supplied to all participmts carrying out Chl-llC gnalysesa thankn to the courteny ol the U4,
Food and Drug Administration,

Somers (1974) reviewed rcceatly pesticide analyses of varioun foods, inclwding fish,
for the FAO/WIO Expert Consultation to Identify the Food Contaminants to ba Monitored and
to Recommend Sampling Plans amd Hethodology (Rome, 7-11 October 1974). Thin revicw may be
consulted for a comparison of the different methodologies used in pesticlda analyses in
different methodologies used in pesticide analyses in different coumtrices.

1t should also be menticned that the cxtraction of large envirormental samplec is
expensive, not only in work time, but also beccause pesticida grade solvents arc cogstly,
Wthenever possible, small sub-samples shovld be studied and miniaturc cquipment used, such
as micro-blenders and micro-soxhlets (from Fisher Scientific or Xarl Kolb Scientific
Technical Supply, Buchschlag-Frankfurt, Federal Republic of Germany).

The above-mentioned manual coasiders that a screening for all possible pesticides,and
hence their methcdology, can often be cimplificd. TFor examplo, 4f the mealtoring is limited
to the PCBs, DOTs and lindane ( 3132:1':). a simple clepn up after lipid extrection with concen~
trated H,804 in sufficient. If, however, dieldrin (a .irst priority Chl-IC) is also to be
monitored, a more complicated pre~treatrnent is necessary. Since during complicated cample
preparation prccedures loss ard contamination occur, cample preparation chould b2 kept to a
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minimem and yield weterminations are essentials The above-menticned sample aoid Clean-up
ey alsc be used to determine $eparately the PCBs, DDTs and lindane, thus allowing & check
@ complicated pre-treatment.

€.5.1 Cleaning of glassvare, instruments and Teagents

Detailed instructions om how to carry out the Gleaning and avoid Contamination of
various origins are giver in the Festicide Analytical Manual, ard satuld be followed
SCrupulously. Giam and Vong (1872) Anvestigated, especially, the sroblers of background
Contamination in the analysis of open ocean biota. They recommended to ntat 2l waterdals
wvhich can vithstand » high temperature (glassvare, glasswaol, alumdnium folls, Florisii,
sodium sulfate and sodium Chloride, etc.) in an oven at 300-350°C overnignt. All other
materials, iacluding blenders, which are not hest resistent can be cleaned Ly solvent
extration, first wvith acetone and tian vith petroleum ether or hoxane. Distilled water
should be digtilled tvice in the presence of 0.1-0.2 g of potassium permangsnate for every
3 litres in g specisl distillation fPparatus set aside for this rurpose only.

§.5.2 Pre-treatment

Threes steps can be identified in the Pré-tregtement,

(a) Bxtraction of the lipids (fat) plus Chl-HCt;

(b) determingtion of the amount of 1ipid (fat content)

() clean-up ana Eeparation of interfering substancss.

Principle of the lipid extraction procedurs

The tisgus iz Pirst homogeniced in » high speed blender in the Presence of anhydrous
Ha.B804. Then the himogemate {5 extracted in the same blendsr (cold extraction) or & Soxhlet
cxtraétor {varm extraction) several timsgs with the solvent selacted (e:0. potrelews ether

hexene); the vardcue Gxtracts are combined, dr sd wvith anhydrous B 80s and finglly concen~
trated 8.0, in & Fuderns-Danish concentrator.

Detailed proceduras are given {n the Pegticide Analytical Manusl (section 21121,
&specially 211, 13#), in Officia) Hethods of AOAC (Morwits, 1975) for Fish under procedure
29.012(a), in the EPA Pesti~ide Henual (Thompson, 1974) under section 5. A(1), and in
Farringtom et g1, (1972).

Lipids have been extracted from #ish @nd other aquatic organises with hexane (e.g.
Harvey et al,, 1974; addigon "% 8dsy 1972 Murphy, 197%), wvith hexans/acetone (Bourne and
Bogan, 7‘573? with petroleus ethar (Nismo 2t al., 1971, Pesticide Analytics) Manual), wvith
acatonitrile (Smith and Cole, 1870), with hot perchloric-acetic acid mixture (Stanley and
Le Pavours, 1963) and wvith other selvents., The hot perchloriceacetic acid mixture used by
Btanley and Le Favoure may be unsuitable because it destroys several "pesticides™, for
instance dieldrin, maplathion, parathion, and reduce the recovery of aldrin, heptachlor,
epoxide and endrin.

Extraction mixtures Containing dehydrating solvinta such 2% acetone, {xopropansl, ete,,
make the call mesbranss more permeable for lipids and thus increase the amount of fats
extracted (Jmmﬁ‘;;, 1973).

According to the EPA Pesticide Hanual, an extracticnm with petraleunm ether should be
preferred to other solvents because, sc far, no collaborative study has been carried out to
shov that different extractions are Teally equivalent. In fsct, recently, Hattula (1974)
Campared differant cold colum extractions and different hot Soxhlet sxtractions of Bag80,
analysing dried figh homogenate of 3 fish species containing different fot contents. Pour
different solvents were employsd: diethylether, diethylether and n-pentane (1¢1), 2%%

8 U A A S L il




i
T
¥
¥ed

2

i
£

U e o i T

1

SEC AR s e

o

T

- Lin

n-hexane in acetone and 10X diethylether in petrolewn ether (1:1) and chloroform and
methanol (1:1). Hattula could show that cold extractions yield, in general, lower (50-90%)
amounts of extractable lipids than the hot Soxhlet extraction, but not in all cases. The
mest erratic results wers obtained with "classical® chloroform/metnandl extraction which
extracted also proteinacecus material. Recalculating Hattula's data, it was found that
the different methods will not even extract similar lipid fractions from fish of different
fat content nor extract with the different solvents similar fractions of Chl~HCs from the three
figh species studied.

Similar large differences in the analytical results were observed by Duursma (1976) when
comparing € different mathodologies for the determination of “pesticides” in aquatic organism
and sediment sammles.

Although it seems reasonable to espect that different solvent mixtures and rethodologies
would extract different lipid fractions, there are several publications which show that
different methodologies yield simila: results (e.g. Pertinati and Swift, 1575). However,
these rasults were obtained by comparing homogeneous materials such as fish meal of similar
fat content or different forms of meat. If, on the other hand, meat, vegetables and various
composite diets with or without acid hydrolysis vere used to compare different extraction
methadologi es, considerable differences in lipid vields are observed (Conway and Adams, 1975).

Recommended reference extraction methodology

In the light of these results, it would be advisable to use in the pilot studies anly
one type of solvent, i.e. pstroleum ether (30-600(:), employing the blerder method as described
ir the Pegticide Analytical Manual, section 211.13f. In very hot climates, however, hexane,
which hag a high boiling point, may be better. IFf other methodologies are being used or are
favoured, it is highly recommended to Compere (nem on each species with the petroleum-ether
blender method in order to allow a Comparison of the results from different laboratories.

Clean~up and separation of interfering substances

Mﬂ-ﬁg% Mul Clean-up and serations for multi-residual analyses are com-
Plicated. They Yy ¢n partitions between hexane and acetonitrile. Fu ther purification
and separation are schieved with Chromatographic columns, such as Florisil, silica gel,
alumina, magnesia, Gelite, etc., arnd combinations of thess absorbents. Detailed procedures
are given in sectiaon 211£f of the Pesticide Analytital Manual, the EPA Pesticide Kanual ,
saction 5.A, and in the ORficial Methods AQAC, under procedure 29.014-7.

Simplified pre-treatment Jor the analysis of DDTs, PCHBs ard lindane

Jery simpie clean~up and separation procedures can be employed if the analyses are
restricted to the DOTa, PCBs and lindane. Murphy (1972) has shown that a simple treatment
wvith concentrated S04 after the extraction of the lipids is sufficient for the gas
chromatographic mﬁy&is of these substarcés. Duursma 21976 and personal communication)
suggests, after petrcleum or hexane blender extraction (see Pesticide Analytical Manual,
section 211.13f), three simple clean-ups foi (A) acid stable Chl-HCs (PCBs, DDT + metabo-
lites), BAC ard 2,4 D-esters without and with pre~concentration, (B)' for the acid-stable
Chl~HCs plus aldrin, 4isldrin and endrin, and (C) weak and strong alkaline saponification
vhich will transform cestain Chl-HCs by dehydrochlorination and thus may serve as a clean~
Up and as an identification at the same time (see below).

A« Clean-up for acid resistant Chl-HCs without extract pre-concentration

Procedura;
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A'+ Clean-up for acid-res

8.

~

T« Add B drops of concentrated HoSCs to 2 ml subsample of the extract cortained
in : small Centrifuge tube.

2. Shake vigorously for 10 minutes on & vibrator ancg Centrd fuge.

3. Inject 10 Kl from the surface layer into the GO,

istant Chi-iDs witn extrac:

pre-concentration (to be
empicyed if the Chroratographi

€ response after the previcus clean-up is too small),
Procedure;

1. ZEvaporate 10 a1 of the original extract in & graduated centrifuge tube by
Placirg the tube intc a water bath of ¥

~ 40% and blow ¢clean air or Ng through
@ pipette onto the surface of the extract until the volume is reduced to
exactly 71 ml.

2, Add 4 drops of canCentrated Ha 80

4v Shake vigorously for 10 minutes an a
vibrater and centri fuge.

Je Inject 10 }i of the supernatant hexane intc the QLC.
Clean-up for a~id stable Chl-lCs plus aldrin, dieldrin ad endrir (Florisil
chramatography)

Florisil eluation Can be carri
Petroleum ethyl-ether FiETUrE,
Florisil eluations

ed out with a hexane ethyl-ether mixture or a

The analyst should be avare that quantitative
are not essty 10 achieve and Fequire considerable experisnce.
Therefore, befor - Ereating unreplaceasble actual samples, trial runs wi th yiald
determination . ing Spare samples spiked vith relevant Chl-Hls should be carrisd
out.,

6X ethyl-ether in peilroleun ether will eluate:

Advrin

Heptachlor apoxide AHC
Lirdane L PCBs
Heptachlor DOE Digyston
Hethoxyehlor Lo

15% ethyl-ether in petroieur ether:

Endrin

FParathion
Dieldrin Methyl parathion
Thiodan 1 Malathion (trace)

and 50% ethyl-ether in petroleun ether:
Thiodan’ 11 Malatidon

For the detailed procedure see the Pesticide Analytical Hanuasi section 211.144.,

For a hexane ethyl-ether eluation follow the following instructions (Duursma,
PErsonal communication);

Procedure;

s Prepare a Florisil Chromatographic columm in a 17 en long € wm diameter glass
tube closed at cne end i

th a sintered glaas disc or glassvool cleaned by
high temperature heating by adding pre-conditioned Florisi) (see Pesticide
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Analytical Manual section 121.3 and 211,14d4) so that a 2 cm long colwmn
results; place a small centrifuge tube under the colwmn.

2. Pour 2 ml of the extract through the colusn and collect in the centrifuge
tube.

3+ Add subsequently 8 ml of a hexane/diethyl-ether mixture
collect alvays in the sare column.
described under 4.

(5/15 v/v) and
Evaporate; eluate to 2 ml exactly as

4+ Inject 10 ul into GIC. Chromatogram will include dieldrin, aldrin and |
endrin, if present. |
5. Follow procedure A1-A3 and the HpSC4 will destroy all Chl-HCs except the "
‘acid-resistant onmes. Note that aldrin will not be completely destroyed, :

6. Inject 10 Al into GIC for acid-resistant Chl-H0s and cCompare the two
chromatograms obtained.

Weak and stromg alkaline saponification

Cften peaks of different Chl-HCs, especially the cnes of PCBs, overlap with :
those of the DDT's (see Figure 31). A saponification with alcoholic XOH can 'i
Serve as a clean-up since the fats will be hydrolysed and, at the same time,
dechlorinates certain DDTs, for instance pp'DOT is transformed intc pp'DDE
and pp'TDE into pp'MDE, etc., while the stable PCBs will resist this treatment
wchanged. This allows the employment of alkaline saponification, both as a
corfirmation test for the PCBs and an eiimination of interference in the
quantitative determination of the PCBs. The Pesticide Analytical Hanual *‘
procedure is described under section 211.15d4 and also mentioned under 251.16(1)

Duursra (personal communication) suggests the following procedure:

Weak spponification:

1« To 2 ml Lexane extract in a small centrifuge tube add 1 pellet of LOH
dissolved in 0.2 ml of distilled water,

2. Shake slightly, centrifuge arnd inject 10 J1 of the hexu:xc supernatant into
the GIC. The chiomatogram represents a weak sapcnification,

3« Wait 6-24 hours, and inject again 10 Hl into the GIC. Compare the peaks
of the two chromatograms obtained.

Strong saponification:

Te To 2 ml of extract in a small centrifuge tube add 1 pellet of XOH diszsolved
in 1 ml of ethyl-alcohol (ca. 2% alcoholic XOH).

2. Shake for 10 minutes ard irject the hexane supernatant.

2

<+ Carpare chromatograms obtained with those obtained through the other
procedures,

The effect of alcoholic saponification is illustrated in Figure 32. A precise

Clean-up for different matrixes is difficult to prescribe and tharefore the above
procedures are to be modified according to the smalyst's experiemce. Spiking
sub-samples with the various Chi-KCs axpected and running them through the vhels /
procedure is recommanded to increase accuracy in the interpretation of the
chromatograms. : -
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Quantification of chromatograns

Tha different methods and various aspects of quantification of the chromatograms are
discussed in the Pesticide Analytical Manual, secvion 302.4ff. Special difficulties arise
in thes PCB analysis (Jensen et al., 1573). Commercially available PCBs are mixtures of
PCBs of varicus degrees of chiorination and the code implies only the average number of
Cl-atoms. In Figure 31, 14 different PCBs can be identified in a Chlophen A 50 sample,
but many more peaks are obtained if highly sophisticated gas-liquid crromatography is
employed. One of the most cammon ways to quantify chromatograms of PCBs consists in matchin
the peaks with peaks of kiown PCB standards. However, this procedure is not very successful
since degradation and selective uptake of the PCBs by environmental samples has considerably
changed the relative digtribution of the PCB peaks so0 that the environmental sample do not
resemble the available standards.

Chau and Sampson (1975) have conducted a comparison of 7 of the most widely used
methoda in PCB analysis:

1« Paak by peak quantification based on the isomeric distribution and weight-
percent of PCB represented in each peak (Webb/McCall methed).

2. Mean of all peaks as Aroclor 1254.

3. Msan of all psaks eluated after p,p'-DDE as Aroclor 1254.
4. Total peak height of all peaks rs Aroclor 1254.

5. Mean of all peaks as Aroclor 12€0.

6. Mean of all peaks eluated after p,p'-DDE as Arocclor 126C,
7. Total psak height of all peaks as Aroclor 1260.

They found that the precision using a certain method was usually sufficient but that
the accuracy in measuring the PCB content of environmental samples appeared to be virtually
unknown. PCB analyses of materials - hich had undergone little change from the time of
PCB treatment to snalysis, could easily be matched with commercial standards, but not
environmental samples vhich have underg:ue photo-altérations or discrimination of the
various PCBs during accumilation. ' .

The Webb/McCall method proved to be the be : method, i.e. the one vith a minimum spread
of values. Reascnable results were also obtal: 1 with methods 2 and 5. As expected, no
singls pear or group of peaks could be selected as representative of the total FCB content.

In additiom te the seven methods mentioned above, the quantification based on a single
peak after total chiorimation of the PCBs present in the sample is vorth menti « In
this methodology all P(ly componants are perchlorinated to decachloro-biphemyl (DCB) with
antimony pentschloride (Armour, 1973). Although this method will not allow the identification
of the aingls components of tiz PCH, it has the advantage of supplying a single peak, thus
increasing the sensitivicty and facilitating quantification of the totai PCB content. It
might further be used to check the total PCB concentratian obtained from the other quantifi-
cation teckniques discussed above. Recemtly, Trotter and Young (1975) have observed that
4ifferent batches of 8bCis are contaminated tc various degrees with DCB and also bromonona-
chlor-diphsnyl, which requires careful checking of the contaminated level of ths (dCls used.
1f# nenchlorinated biphanyls are present in the sample, they will, of course,also be per-
ahlorinated by thias tresatamt.




Idemtification by chemical trarsformation

Since several substances can have the same retention time, a2 confirmation of the
identity is necessary. Rerunning the sample with different GLO columns (ICES, 1974) and
comparing retention timas before and after a Chemical transformation sliows the identification
of certain substances on the chromatogram. For exanple, a treatment with an alcohplic NaOH

- or XOH solution will dehydrochlorinate DOT and DOD and transform them intc DDE and DDMU

respectively. At the same time, the lipids are hydrelysed without Changing the PCBs, so
the method can also be used as a Clean-up for a PCH analysis,

Chau and Lanouette (1972) proposed a solid matrix for the alkaline transformatior
confirmation of DOT, DDO and several other pesticides. Miles (1972) reports on an easy
dehydrochlorination with 1.5 diazobicyclo (5+4 D) undec-5-eme (DBU) and & successive
oxidation by chromic acid to dichlorobenzophenines as a means for both confirmation of the
UCTs and their separation from the PCBs. Treatment with X-dichromate in sulphuric acia isg
reported to remove DDE without altering the PCHs (Wegtdd and Norén, 1970). DDE can alsos

. be oxidized with chromic trioxide ir acetic acid to dickloro-banzo-prienane (Mulhern et al,,
1971). The previcusly mentioned conversion of all PCBs by total chlorinatian to BCB can also
be used as a confirmation test {Armour, 1973).

6.6 Gas Chromatographic Analysis of Methyl Mercury

Gas chromatography is usually esployed to determine methyl mercury (Hgy). AR alternative
metnod, not vet sufficiently tested utilizing AAS is described under gsection €.4.1.

The precedure of GLC analysis takes the folloving steps;
i+ Homogenize the sample (0.5-5.0 Fv),

2. Liberate the Hgy from its protein bord vith a strong acie (2.38, HCLl, Hbr, alra.!
bromide salt in Hp8Q4, NaBr ir HD1).

3+ Extract the Hgy with an organic sclivent (benzene or toluene),

-

4« Su 'rTate Hoy from interfering ispurities by extraction with an aqueous or ethanolic
so.v.lon containing a thiol compound {cysteine, goutathions, thiosulphata).

2+« Liberate Hgy from the thicl campound with an acid awm in step 2.
6. Extract again wita an organic solvent.

7+ Analyse in gas-liquid chromatograph.

Detection 1imit is 1 }sg/kg F¥ with a standard deviation of 2% at concentrations abov e
50 ug Hgp/kg PV.

Recovery is about 95% of Hg.

In a recent revievw prepared as a working paper for the FAC/VED Expert Conaultation to
Identify the Food Conaminants to be Moamitored and to Recomsmend Sempling Plane snd Methodolouyy,
Wastt® (1974) recommended the following Hgy mathod as reference method (Fig. 33). Jensen

8t al, (1975) describe a similar procedure.

The following description of the analytical procedure propossd by Vestt® (1974) has beenm

-reproduced by kind permission of the author;




5,0-10,0 g fish flesh + H

20

Somogenization.

+ Hzo ——— S5 @l

+ 14 ml conc, HC1
(= ~ 2 N HC1 solution)

nao ~— 55 ml

+ 14 ml conc. HC1l
+ 10 g NaBr

e Tl TR T I ST .

Vo, s s —rs o
5 .

(+ 10 g NaCl) + 70,0 ml GBHB

Shaking for 5 min. Centrifugation.
W

50.0 @1 C H, phase + 6,00 m1 1 % cysteine solution
66 P

saturated with Naaso4

Shaking for 2 min. Centrifugation. If
necessary, the csntrifugation is repeated
after breaking the emulsion by vigorous

atirring.
b4 &
2.00 ml H20 phasa 2,00 ml H20 phage
+ 1.2ml 6 N K1 + 1.2ml 6 8 K1
(@ ~ 2N HCL1 solution) + 0.5 g RaBr
+ 4.00 ml 06H6 + 4.00 ml 0686

i Shaking for 2 min. l

0636 extract + anhydrous Ha2304
GLC with BEC detectoy.
Calculation using slope of calibr: ion curve.

Pig. 33 Analysis of methylmercury in fish flesh (West5D, 1974)
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