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Tiie Regiom,l Seas P<"<>grUllllle was initiated by UNllP in 1974. Since 
then the Governing Council of' UHEP has repee.tedly endorsed 11 rcgionlll 
aw<"<>ach t<> the contt"<>l of marine pollution and the lll0Il!l,l';ement of marine 
and coastal resources and has requested the development of regional 
action plans. Tha Regional Seas Programme at preseot im,ludes ten 
regions and has over lZO coastal States participating in it. (1), (2) 

One of the basic COlbpuoents of the action plans sponsored by UNEP 
in the fr,..,ew11rk of the Regional Seas ProgrllllllllC is the assessment of the 
state of the marine environment and of its resources, and of the sources 
and trends of Hm pollutioo, !IIld the iJbpact of pollution on hllll1fill health, 
marine ecosystems HJld runenities. In ord<>r to assist those participating 
fo this nativity and tu ensure that the data obtained t.hroufh this 
assessment can be compared on a world-wide basis and thus contribute to 
the Global RnviroIU11eJ1t Monitoring System (GEMS) of UNBP, a set of 
Reference P-lethods and Guidelines for marine pollution studies ore being 
developed and are recOWRended to be adopted by Governments participating 
rn the Regional Seas Progrwmne. 

The methods and guidelines are prepared in co-operation with the 
relevant specialized bodies of the United Nations system as well as other 
organizations and are t:ested by a number of e><perb; COI!lf•etenl in the 
field relevant to the methods described, 

In the descr·iption of the methods and guidelines the style used by 
tl,e IuternHlional Organization for Standardization (ISO) is followed as 
closely as possible. 

'fhe methods and guidelines, as published JD UNEP's senes of 
Reference Methods for Marine Pollution Studies, are not considered as 
final. They '"" planned to be periodically revised taking into account 
the devdopment of our u11derstanding" of the problems, of analytic,il 
instrumentation and the actual need of the users, In order to facilitate 
these revisions the us<>rs are invited to convey thei,· comments and 
suggestions to, 

Marine Environmental Studies Lc1Lorc1tory 
Inlernc1tional Laboratory of Marine Hadioactivity 
Jnh,rn,.tional Ato.m;c Hnergy Ae;em.-y 
c/o Musee Oceanographi que 
MC98000 MONACO 

which is responsible for the technic,,J CQ ordination of the devdopment, 
testi.ng and intercBlibration of Reference Methods. 

UNEP: development of 
and COlliPH< ,,l,Je 

lJNEP Regional 

Achievements aml plwmed 
Ree;iona.l Seas Programme 
sponsored by other bodies. 
,md Studies No. 1 UNBP, 1982. 

the UNEP's 
pr<>gn,mrues 

Seas Ileparts 

(2) P. ffiJLM: A Strategy fu, the Seas. The Regional Seas Programme: 
Pas l and Future 1INEP, 1983. 
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I. DETERMINATION Of' METIIYLMllRCllRY IN HlWtN HAIR 

L SCOPE AND FIELD OF APPLICATION 

This Reference Method describes the determination of 111elhylmercury 
in hwum hair by gefl lhiuid chromatogn,phy. It is designed for 
biological monitoring of selected individuals and population groups with 
a possible intake of ■athyh1err.ury exceeding the reconiended Provisional 
'l'olcr"h1,. Weekly lnt.Rk<' (P'l'Wl) through conhminHted seftfoocl, as part of a 
project on the evaluation of methylmercury in Mediterranean vopulalions 
aml related health hazards. The method, however, is also applicable to 
other regions. 

2 . lillFElillNCES 

BERNHARDT, M.. (1976) Mwmal of Melhod~ iu Aquatic Envi.ronment Research. 
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for th<> FAO(GFCM)/UNEP Joint Coordination Project on Pollution of 
the Med.iterranean. FAO F1sh. Tech. Pap. (/lo 158) 124 pp, Rom,, FAO. 
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methyl11crcury in tissues using 
1009-1013. 

J.M.A. (1981) Determination of 
enzyme, proteolysis. Analyst, 106, 
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from hsb and its determi.nation 
Annlyst, l04, 1197--1200. 

( 1979) Extrnctiun of 
by atom1,c ,,1,sorption 

CAPPON, C.I. and SMITH, C . .J. (l>l77) Gas-cbromatographi.c determination of 
inoq(>mic mercury nnd or!(anomercu,ials in biological materials. 
Anal. Chem., 49, 365-369. 
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( 1971) Determination of total and inorgan1c men.-ury i.n hair by 
fla...,J<,ss atonnc absorption, and of met.hylmercury by gas 
chromatography. C\jn. Ch.,m., 20, 222-229. 

GOOLVAHD, L. ""d SMITH, H. (19110) Determination of 111Cthylmercury in 
human blood. Annlyat, 105, 726~729. 

lN'fRRNl\'fTONAJ. A'fOMIC RNF:OOY i\GRNCY ( 1978) 
an indicator of contanination of man 
pollutants. Doc. TAEA/RL/50, 12-13, 

Activation analysis of 
by envirnmaental t<·ace 
IAEA, V1enna. 

hair as 
element 

McMULL[N, J.F., PIHTCl!AllD, J.G. aCid SICONDARY, A.H. (1982) Accuracy and 
prr,c1s10n nf t.h" rl"teeniination of mercur-y in t11.1111an scalp hair by 
cold--vapour ato11ic absorption sp=t!"Ophotometry. Analyst, 107, 
1103-814. 



UTHE, J.1·., SOLOW}N, J. 
R8pid semimict·o 
tis,oue. J. AOAC, 

Wld GJHI,'1', H. 
melho<I for 
55, 583-589 . 

(1972) Methods 
detetmim,tioo of 

and other elements: 
methylm,,rcm·y i.n fish 

.... 
WESTOO, G. /19611) Detenrdnation of methylmercury snltG in various kin<h 

of hiologwal malerial. Acta Chim. Scand., 22, 14-!7. 

3. PHHICIPLF. 

The method 1nvolves direct det..-,n,i.notion of methylmercury by g:as 
l1qucd chromatography. The sample is disintegrated rn a solution of 
sodium hydroxide, melhylmc,r<0ury "' ex1 rndc,rl fr= cm altquo\ of lhe 
""luti"'r i11to l:oluene and, after purification, a sms,]] volume is injected 
into a chromatogr8phic column, fille<l with polyethylenegly<0ol suc-cinate 
on Dint.ora,1.e AW. Mdhylm.-,rc:ury in the g"""0llS mixture is detected wilh 
"" c,l<>c:tron captu,-e ddedor and its a>1ount. deternin<'d by cootp8rinlf lhe 
peak he1ght w, l.h those of appt·opdate standanis. 

4. SAMPLTNG 

Code, n1onber, name, age of donor and d"t"' c,f sampl i.ng ace recordc,d 
hy" marker on a transparent pla.~t,r S8mpl,ng hag 12xfi c·m. Ha1r may bP 
c:ut us,ng sci.ssot·s, l'rom s~v.-.n,l sitp, prefernbly in I.he oc~rp,tal a,·ea, 
and ac. clos<•"" poss,ble to the sc:alp ', in ~n am,»1nt whtch .;orn,sponds 
to about 2 gr,:un~, (11mounts ars, bes\ ~slimiiled by rmaparrng the•m wi\h o 
prcpaccked sampl<' of known weight) Lul lhe 111unmwo amDunt required i.s 
abe>ut hHlr ~ !(ram. 

The h<1Jr ~~ ,.u!h«.ct,·J '"'ashed of whit,: P'-'l"T 
o,r th<"' ~ame 01dc ~,1 and subs<'<1uently transf<ocr<'<l with 
fold1ng ti-.,, PJPer and Jett.in!( hair slide Lnto the b"l\"· 
are identified - J by" line,, drawn on Ure ou\sick, nf 
ma, ker , 

with pre>>OmRI f'ncls 
tw<ecu-,·s, ur hy 
The proxiu,al etrds 
lhe, ba~ with a 

'l'<'H hairs, 1f lo"g:, ,ir~ pllld«-<J off the scalp, wrappred rn a sheet 
of plaslcc !oil and phHeJ ill ll1<' hag wtth t)f~ nest of the sampJ,,, lo 
enable late, 3ed1mri,l analy•ars, 11 re,1ui1ed I 

'l'he hag is I.hen sta1d~d at s"vCTdl points lo irnrnobiliz<c th~ hHir a~ 
Olach as posscble, and then closed by foldrng: thc op<on C"nd "nd stapling:. 

Tlw •·0111plel,ed flNcnrd1nr; e·,,rII '.,\nnex l) ,~ f;,stern•d to (he> 
U,e saar~ wav. Sil1Ltple8, collected at the sa,oe lorn.ti.on and/or 
padied tog,,ther "nd fnn•arded lo lhe analytic,,_\ laborttlory. 
i,up,,t·lant lo have infn,-,.,,tLoti about. longccr ht·caks in lhe 
eons,u,p110n <>f s~afood suspe,-.l<•tl lo h>1vc• a hl[(h cc,nctrrtrnti"n 
f, the p,er·rnd whm1 lhe h>1it' 1·akPn w"s formc,rl, (;issu1ning a growth 
I ,n, per monlhi. 

L,,,g .in 
l·ime ,,, . ., 

H ,~ 
reg:ula,· 

o:f McHg, 
rale of 



Differences 1n the concentrnUons of IJercury in hair of the'"""' 
subject have been r<>ported depending on its sampling s\t-<> on the body and 
also in vanous "reas of the scalp, These d1ffereuc~s m1!'),l rn part be 
accounted for by the vari.abllily of analyt-ical result.s and/01· by local 
<0ontannnahon; 1f true, lhey a,e not expected to b,· larg~ e.,,o,,th to 
influence the rnfrrpretati.on ,,f det" rn the context of t.h.--, scope ,is 
ou1 l rn<ed ,n l above. 

NOTES: 

l) With r·egular consumpt,on of seafood there will be no m,1Jor 
vanatu,to i.11 concentrations of Hg or MeHg w1lhin a few mm from the 
scalp and hence, m1nor differences in this distance will not affect 
the co.,pa.-ability of resulh. 

2j Does not apply for short and/or curly hair. 

3) ln long hair Hg and Mel/g ~oneenlratwns at the far end are 
influe-nced by '"'1-'"ilted washrng, "pplicat,on of cosmetic 
pr<!parationa etc. Thus di.stet! end Jtay no longer corrc,d.ly r,,f].-:,ct 
th,• exp<.>sure. The ends of very long hair are cul <>ff to " length 
of aboul 10 <0m. 

l t is suggested 
stage, and app\i.cd 
«xposure. 

that this part of sampl i.ng be postponed l u " 
to c"3es for whi.C!h the rec.ult-:, rndicatcd 

5. PRETHEATMEt/1' Of SAMPL~ 

Sooe authors re,rnmmcnd the \lSC of h.air as collecled (M<-"Mullin 
el HL, 1982; Chittleborough, 1980); it "Pl-'<'"r" prRf<crat,lc, hc,wever, to 
;;:na1YZ,• ma\er1Hl from which adhc·ring dust and grease. haw, br,c-n re"mvf>d. 
Of scvcrul solvents. Ot' combinations thereof (hexane, ah:ohol, acetone, 
wHter, dielhy],,the,, d"leq(e!lls), \h;, ,~ge of "'"t,.r and 1\relom,- «re 
r.er.ommended by fARA and WllO. 

Hair i.s cut will, st,,inless steel sc1s,soris 1n1<> ,;c,gmc,nl.s "'' shoct as 
poss,bl~ (or• pow,h,n,d in a t.eflml homogenizer after freezing in liqui<.l 
nil,ugen), transferre<.l lo" wide lest tube (Fi.g. l,a) or beHker ,md washed 
su~cessi.vely with ,Ketone .. ater - water - water acetone. Each time 
lh<• """'!'le is covered with th,:, so!v .. n1 (10 2f,ml depenclin.,; c,n the am<>un\J, 
meehanic:ally sl,aker, (or sli1·1·ed at ft·Pq'l~nt- intervals) for 10 min and l·h,e 
so}v,:,n\ carc,l"ul ly d"canted. The halr ,-.-rn,,ining in the tub<:> nft<•r lhe 
la~l ncet.<>ne wash b lefl to dt'Y, pn,te,ded from dust and ,Jr-aughts, rn 
the open conlHiner Hnd thr,n lr,msfoeri-,.d inl<> a dean tc,st lWl<; or 
envelope,. 

NOrn: SiITT]ificant e><trHneous cont.>llllinatirm of sHmplPs wi1h 18ethylmer·cury 
is nut like,Jy lo occur at a~y slHge uf ti,., prucedut·.e. Rxln•rn,e 
p1·ecautioos hav,· to L,- t.ak<,n, how"v~r. \" uvoid co11tamin'-'tion when 
r\dermi.C110g ino,-~anic mr.rrury. 
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flGl!llE I: Test tubes for 
o,ethylmercury: 

tl,e decomposition of sHlDples and <0xtract,on of 
25ml (a), LOml (b), 3ml (c). 

6. RF.A.GENTS 

6.1 Sodium hydrnxide, 7.5M, 2501i11, kept ,n polyethylene or poly-
propylene bottle. 

6.2 Cysteine hydrud,londe, 1%, 100JJ]. 

6.:J Sodium chloride, 1%, 100ml. 

6.4 Copper sulphate, IM rn 2M sulphuric acid, Lo 60-80ml waler in a 
l)e,aker add carefully 10.ml of st1li,l1uri.c acid {d=l.84 [/ml), dissolve rn 
it 25g of copper sulphHLe pent,1hydn,h: and dilute to 100ml with water. 

6.5 Potass11.a, b,·omi.de, 4M, lOOLOl. 

6.6 Sodium thiosulphate, 0.05M. 100ml. 

6.7 'roluene, 500wl, cht·o,wtog-raphic i,rodc. 

0.1:1 ~enz,-ne, 2C>Oml, chrom,.to!(raphi<0 [rnde. 

6.9 A~ti.vat.cd m«!(.,esi.uru silicate (florisil, e.g. Mot·ck 9,5Gl4), lOO~. 

!,. JO Sodium sulphate, ~nhydrous, 100g. 

solutions prepar"'I with double 
ch=icals and solvents shoulrl 
amounts should be sufficient for 

NOTE: Reagenl.s 6.1-6.6 are aqueous 
dist.iJl,e<l water f,om a ciuartz st-ill. All 
be of highest purity. The volwuos and 
the analysis of about 100 h<>ir samples. 



7. STANDARD SOLUTIONS 

7. l Methylmer<0ury (Mnl!g} stock standard solution, 10 ~g ml-l rn 
benzene, JOUml: Weigh aecurn.tcly 56.2mg of M.aHg chhH"ide, transfer into 
a 50ml voll!metr,c fla<sk COJLtainin!( 30-40ml hen~ene, shake =til discsolv<=d 
and add benzem, to the mark. Using a Eppendorf typ<' pipettr, withdra>< 
1.00ml of th<" <1hove solution, transfer it intn a 100ml volumetric flask 
and dilut" with ben~ene to the mttrk. 

standard solution, 7.2 Mefhy!mC"rruty (Mefg) working 
60nl(/m I and 20nl(/mi- . Using 
0.3 and 0.1ml of thn solution u11der 
rlilute with hen~.ene to the mark. 

a hil(h pnacision pip.,tte 
7. I into 50r.l volum<"tric 

lOOi,g mJ·l, 
transfer 0.5, 

flasks ai,d 

NOT\l: ALL OPERATIONS INVOLVING BENZENE SHOUUJ B~ 
WELL-VENTILATRO HOOD. SKIN CONTACT W[TH BENZENE MUST RE 
A KNOWN CAllCINOGF.N. 

CAllllllm 
AVOIDED 

OUT TN A 
AS IT rs 

fl. APPATIA1'US 

,. ' Semi-micro am,lytwal balance<>. ,., Centrifui,;e 5/50ml conp<1L"ily. 

fl.3 w,.t..,rbath. 

" ' Medmn,cal sh"k~r. 

H.5 T,ansfor pip,,tl~e., Epprndorf type, 50111, 
1000µ1, 2 se,ls. 

8.6 Volumetric flask,;, 10ml, 25ml, lO <each, 50ml, 100ml, 4 c,,wh. 

fl. 7 High p,·ec,i.srnn .,icro ~yringes, 5µ1, 
""d'. 

10_µ l , fi each, 

t Bcnu,nc, ,,. a b,.l l.,,· ex!n1dant for Mellg them toluene. 
tmd.clly, how,,ver, it 1s U3"d only in the final stage when 
i,rr, involw,d. See also NOTE und,•r 7.2. 

JOO)ll, '.l 

B,:..,cause of 1 ts 
small volumes 
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8.fl Test 
each. 

tuLes with ground stoppers, 3:o,], 10ml, 40ml (fig. I a,L,c), 20 

R.9 Gas chromatograph with electron capture detector. 

8.10 Recorder or equivalent r<aading iaslrlllaent. 

8.11 Chromntogr·aphic c;olumns, gins", l.6to. long, 2111111 dia, 
polyethylene glycol succinate (PHGS) on Chromosorb 
Chromc,,;ud, W, HP, 100-120 mesh. 

filled 
W, AW, 

with 

""'" 
NOTE: If PEGS is not available, DEGS (didhyhme glycol su=inate) 
shoulrl he used. 

;J. PROCEDURE 

'fhc physical prnpertices of hai, '1ml its chemical cOTQposition (as 
eompar<>d to fish mitscle which ia the m"lerie,l m<>st widely analyzed for 
MeHg), rn particular the high percentag"e of sulpllLlr cotitE<ini.ng amino 
Hcids in its matnx, require a diffrrent approach t.0 des.i.ntegration and 
substantial further modifications of Lhe extraction pro<0c,dur" rleviserl by 
Wo>stOO (1968). 'the m<easurem.en-L system ;s basicdlly lhe same as use<l in 
the analysis of seafood. 

9.1 After the c~,-omatogr,,phi<0 <0olllmn 
gas flow (60 ml h ) "''d Le-..pernturcs 
injedor 160"C, rlctector 250°C). 

has been ocon<lit.iond, adjust lhe 
to the optimum (column 130°C, 

Tn.iect 
<0heck the 

"ul ~'.1<1uots 
sens1tiv,t.y of "' the 

the- worki11g Mel!g ~tanda,·d solutions 
deteclo,· ,md l i n,;,ad.ty of response. 

(7. 2) 

9.3 Disintegrate C>O-lOOm~ of h,or sa,oplc by covering it wlth 2ml uf 7.S 
M NaOH (6.1:, u, " 25ml test tube (fig.I,><), sidJ 1ml cyste,ne 
hvdrochlo1-jde (6.2) an<l place the test tube ,,nth contents in a water b"th 
al 90°C fol' 30 min; stj,- the lest tube repeatedly. Cool ,ind tr~nsf,;,r th<' 
solution i11lo a 10ml volumctci.~ fla,.k; wash the test tub~ several l.11nes 
with s,malJ volume,s (1ml) of J% NaCl (6.3) and add washing~ tu \h., 
$<>lution in the flask; dilute to the ma,·k wi.th NaCl and mix. 

9.4 Transfer" lm] all,Ju<ll. of the solution In 
Acidif>• with 2ml CuS04-Hzso4 "ulul.i.on (ti.4), 
follow~.d by 3ml of toluene (6.'7}. Equ1hhrah, fo,-

a ronical teq\ tnh~. 
add 2Ill 4M KBr (6.5) 
10 mm and ce,ntrifuge, 

!J. 5 
tub" 

Withdraw 
(Fig.l,b). 

2nd of the Orl(a111e solution and transfer it t<>" 11h11 test 

9.6 
0. fug] 

Strip Mettg fro,o the org,mic solvent by e<[uili.bn,t.i.nl( fur 5 
0 .. 5M thiosuiphctt.-, (6.6). Ce11tr1fug,,, 

Ill LJI with 



9.7 Withdraw 0.5ml of 
transfer it i!llo a conical 

aqueous phase with an Ep])Cndorf pipetl" aIJd 
lest lube (Fig. 1,c). 

9.8 Add 0.3 ml 
henzene (fi.A). 
b.-.n~ene phasB to 

of HzS04-CuS04 solution followed by 0.'.lml Rllr 
Eqtniibrate for 10 mm m,d c.-.ntrifuge. 

and 0.5ml 
Tr~nsfer th,· 

a new 3ml [.,st lube. 

9.9 Start taking cbramsl.ogrru,1s with M-eHI( working slandard $OJ,.ti<>H~ ,n 
.5pl, follow,ad by a 5pi sample. Continue alternatrng srunplea and standard 
solutions. lf ""'"Fssary, ad.Just the aliquots t~ken (and/or lbe volumes 
<if be11ze11e 10 the final extraction) so as to g.,t the <lefloc-t1on of the 
r,e<0orded pen (or the readiu!( ou llie disl'le1)) belwe.-n W and 80% of th.­
full scale. 

NOTE: A 
conditions 
procedure. 

series of 
pt·ov ided 

t.,n 
that 

samples da,l~ 1s 
the aualysl has 

assumed rn nornial workir,I( 
be,·010e fomiliar with the 

'l.10 Jf th" MeHg peak 'is not deHrly s<oparaled proceed with purification 
as foJJ,,ws: Add 250 mg Flo,·jsil (IL!)) ,md 50mg ,mhy<lrolls so<lituo sulphate 
{G.10) to th,, ~d111ple extract in the test tube. Shake and kt settle. 
Inject a new 5pl aliquot and inspect the cbromatogrnm. 

NOTR I: 
µg/g) 

With typkal 
the treatmenl 

effeclive in rem<>ving 

McHg concentrations for exposed populations (>L 
with Floris,! ,s usu>1lly not n0r~ss,.rv rt is 

i11terl"erencE's bul JU-15% of MeHI\ may be lost. 

NOTE 2: After tht·ee or four 
Hestore the perform,.nce of 
aHlcuHled ~olulion of HgClz in 

illjected 
the column 
ben~.ene. 

,;atnples, peaks 
by injechng " 

begin to t<1i I. 
5/ll aliquot of ~ 
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10. SCHEME FOR DETERMINATION OF METIIYLMERCURY IN HAIR 

10ml 

IO.I 50-lOOmg s,mt>le + 2ml 
NaOII {6.1) + 1ml Cyste;ne 
(6. 2); keep at 90"c ·JO 11in, 
stir frequently; cool, dilute 
to 10ml with NaGl (6.3) in a 
volUlllet<-i<: flask. 

10.2 1ml aliquot+2ml H2S04-
CuS04 (6.4) • 2ml K8r (6.5) + 
3ml toluene (6.7). 
Equilibrate lO min, 
Cent,·iful(e. Transfrr 0.5ml 
aqueous phase. Withdraw 
0.5ml and join aqueous phases. 

10.3 4ml toluene phase + 
0.6ml 
Na2S203(6.6). Equilibrate 10 
min., centrifuge. Transfer 
0.5ml aqueous phase. 
Withdraw 0.5ml and Join 
aqueous phases. 

10.4 hnl aqueous ph,.se+0.3ml 
Kllr+0.3111 Hi>04--cu~n4 ,o.5.,I 
l,enzene (6.8). Equi l tbrate. 

10.5 
phase. 

Jnje<;l 



11. QUALITY CONTROL 

At pcesent no certified reference ""'-terial is available for MeHg in 
hoir and accuracy ha,i to be nssured by other 11,,,me of am,Jytical quality 
control. Two alternatives are given below, 

11.l lnterJ.,boralory hair_referemoe_SWD.j,!le_(IHIIB), llefore beginning the 
actual monitoring, 2 3 h1ir saa,ples of .. t lcost 60g eoch with MeHg" 
contents between 5/J!I g- ,md 20µg g-l should be provided by the 
organizers. Aliquots (~-Jg) should be digt.ributed to two or three 
experiencerl parl1dpating laborotories to detenuine their Mell,( conteuL 
Upon r,:aching agre.,.,.,ot between the r,,sults, these samples will serve as 
reference 11aterials for the project. 

11.2 Matnf __ re,ferenc,e sample .l.MR-.'>l: A ~ir sample (lOOg) with a low MeHg 
(<0.05µg g- ) 1tnd total 11ei'cury (<0.5,ig g- ) should be collectP.d by each 
of the part1c1pating laboratm·ies for internal quality control. It 
should be obtained froJl individuals whose diets do not include seafood 
and who are not associated with any typ<> of activities, or O!r,viroruoents, 
involving "ercury. '!'he h!iit" sample is washed 8Ccording to the 
instructions given in Section 5 above, ,nit.I checked for MeKg using the 
proposed (or an equivalent) procedure. Total mercury (nnd seleniUR) 
should also be determined in this srunple. 

ll.3 Together with the analyzc<l samples a similar aliquot of !HRS JS 
p<"OtCesaed in the same wuy (under Section 9.). The result obtained for 
thjs sEIIIlple is a me,.sure of the accur8cy achieved in the series. 
COJ11Paring the pe>lks for this sam1>le with those OOtained for the working 
standard soluhon aliquots, fflllS Hlso indicates m"tri>< influences and the 
yield of the method. 

11.4 Mo.triK rr,frrc.ncc smoplc. JS used as a replHcernellt for ti,., 
interlaboralory reference sample for checking th., perform,rnce of the 
separathin ,mrl rt"t.esdim, syst.an ,n the presence of the hoir J11alr,x. By 
spiking >1l<quots of matrix refercm;<= setmple (MRS) in the disintogr,.tion 
stal(c (9.;l) with known amount of Me[lg (t,.g. HCCUr<>tely Ncnsured volrnnes 
of the MeHg stock standard solution, 7.1) approachiug to those expected 
in analyzed samples, control is s<>cured over t.hP functioning of the 
columll and detec:t<>r under th<, influence of the ,oatrix. The peaks uf McHg 
in the spiked MRS are <x,mpared with those obtaine<l with equHl 811lOUnls of 
MeHg in the working standard solution, injede,d subsequently. 

NOTE: Methyboercury added to the MHS is not entirely equivalenl to that 
bound in the samples. If the deco11posHiun of the S!lllple is complete, 
how,wer, identical behaviour during processing can b<- as,nuoed. 
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12. CALCULATION or RESULTS 

'fhe <;<Jll<-ent, at iull ., MeHg '" the sample ' s obtained fr= 
exper im.,ntal <luta ss follo.,sc 

( i n 

_, ,,_ 
"s . •, 

McHg ,, ' ' - L , 
hs. •,- •• 

!' "<liluliu!l fc1clor ,kpcndent oi, the volwne ratios of the 
organic and aqueous plul.3<:~ rn the successive stages of 
process inf(, 

11,.; the peak hcil[ht for the sampl,,, 

¾ the amount of Me,!lg stnndard a<lded (in ng), 

Vx the volume of the final organic sample soluliori (i.n 1-'l). 

hs the peak he,g-ht for ~he inJ"cted MeH!( standard, 

"'x the W!lount of the smnple proc"'""''"d (in it), 

''x the aliquo\ of th-, sample ~oluhon injected (in /-'J)• 

A cornln nc,d tcs t 
this ReferGnce MGlho<l 
E'iv,;n on p.;tg<>s 21 to 22. 

~epur l '>\\ all 
•:m~thy lmer eury, 

detorn,i nat i ons d<•scr i he<l 
.. .,,-eury ~nd 5c•leni01m/ 

rn 

'" 
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II. DKTllRMTNA.'l'TON OF 'l'OTA.L Ml!RCURY IN HllMA.N ltA.IR 

I, SCOPE A.ND FIEW OF Af'PLICA.TION 

This !reference Method describes the deter11in,.t;oo of total . 111ercury 
;n hwnan hair by Rtomicc ah,mrption spectrophotometry, It is designed for 
biological monitoring of selected individuals ,md puvulation grouvs i11 
the Mediterrenean region with a pn,,eible intake of mercury <".J<ceeding lhe 
rcc011Daended Provisional Tolerable Weekly Intake (P'l'\il) through 
contaminated seafood. The method ~s also designed to enable (a) 
comparison with previous date ru,d (b) the necessary correlation between 
tol11l i,en:ury and melbyl111ercury in LI,., subjects monitored. 

2. REFRRENCRS 

BOCK, ll. (1979), A. liandbook of Uecomprusitioo Methods in Analytical 
Chemistry, International Text Book Compeny Ltd., Glasgow/London. 

Detenoination of total mercury in selected UNEP/FA.0/IAEA/IOC (1984) 
marine organisms 
Methods for Marine 

by flameless atomic spectrophotODetry. l!efer"Il"" 
Polluhon Studies No, 8, Rev. L, UNRP, Geneva. 

3. f'llINCTPLF. 

Determination of total mercury is has<>rl on c,olrl vapour atomic 
ahsorption spectron,etry after complete mineralization of the sffll!ple ill " 
reflux system. DeCOl!lposition with"'' oxidizu,g acid mixture is described 
in detail. Iu subsequent phases of the analysis the reference method is 
followed as uaed for detennining total mercury in s<>lected mann<> 
organisms (UNEP/FAO/Hl!A/IOC, 1984). 

NOTE: ff leflon b<1111b digeste,-~ are available, they 
of the reflux digesters described below. Their use ~s 
above mentioned Reference Method No. 8. 

may be used 
described 

instead 
rn the 
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4. ll'.RAGEN'l'S 

4.1 Nitric acid (d = 1.4g ul- 1). 

4.2 Sulphuric acid (d = l.841( m1· 1 ). 

4.3 Hydrogen peroxide, 30%. 

4.4 Potassium pennanganate solution, 1% in distilled water. 

4.5 Hydrmcyl.,,..,oniwnchloride, L% solution in distilled water, prepared 
daily. 

All reagents should be 
usUHl ly pacl<ed iu 250 111 
appro><imately 200ml of HN03, 
pero><ide. 

of suprapur or equivalent purity. They are 
quantities. 100 detenninRtions would require 

and 50..l each of sulphuric acid and hydrogen 

EQUIPMl!NT AND APPARATUS 

'l'he laboratory should be adapted for trace analytical wu,·k, 
possibly equipped with a lBlllim,r flow hood. 

NOTE: A laboratory jn wb1ch metallic mercury or its galls had h<>en 
handled at any tine in the past is not. suit.able for deten11ining mercury 
at low levels. It is also advisable that concentrated m,,,·cw-y solutions 
(stock standard solutions) be prepared and diluted in a separate room. 

'" volumetric 
(Chapter 
re<juired. 

addition to 
flasks, etc.) 

I, Section 8, 

general 
listed 

8.1-8.8) 

apparatus and glassware (pipettes, 
for detenolnation of 11ethyl11ercury 

the following special apparatus is 

&. l Twelve flasks for decompm.ition of s""'ples, 
with standardued ground glass joints, 19mm dia. (fig. 

2511l, 
2, d) . 

round bottoe, 

5.2 A dige,.tioo unil (e.g. unit "" used in 
determination of nitrogen) with temperature 
for sillllltaneous dec011position of 6 sa11ples. 

5.3 Six Condensers (Fig. 2,a). 

routine semi--micro Kjeldahl 
control between BO ,md 300°C, 

5.4 Attachment (Hg. 2,b) permitting sep .. rate collect;on of condensete. 

,., 
(Hg. 

Atom1c absorption spectromet.e,r for 
3, h) . 

5.6 Mercury hollow cathode lamp (rig. 3,f). 

visible spectral range 

5. 7 Absorption cell, l50111111 long, lOom dia. with silica windows (Fig. 
J,g). 

5.8 i'.er,.tion f!,.sks, 50..l (rig. 3,.,). 

5.9 Recorder (rig. 3,j). 
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FIGURE 2: Decomposition assembly for totol 
111Crcury rn biological material. 
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e 

7 

l.l ___ _ 
: ·~ ----
' ·­-~-"'-~=--" 

b 

FlGUllli 3: Asse11bly for determ,nntion of total mercury a) aeration flask, 
l,) nilro~en cylinder, c) flOWReter, d) lwo·way stopcock, e) trap with 
,.,,gnesiwe perchlornle, f) merC--un lamp, g) "hso[l:>tion cell, h) 
spectrnmeler, i) deL.,ctor, j) recorder. 
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1;_ SAMPLING AND PilRTRllA'l'MENT OF SAMPLE 

"""'ples should 
tu, d-,t.c,r,nrnal i c,n 

be taken and pretreated 
uf melhylm,a,·cury (Chc,plc,r 

7 _ PIIOC!lDUllE 

in the ""m" manne,· as 
I, Sechons 4 a11<l 

Weigh aocur·ately 100 ·200n1!( of 
instructions for Melip; and transfer 

hai.r srunple, pr.,pat·ed 
it into a decomposition 

according 
fl,isk. 

A<l<l 2ml of nitric (4.J) "cc<l, assemhle the 
2) an<l let the hair dhintegrate at 50°C for 

decrnopos it i Otl 

' " 
7.:l Add 
cc,ndenset· 
ctci.d begin 

carefully 
,md , ncro"~e 

t.o evt>lve. 

0.5ml C<Jlll'enlraled sulphuric 
I.he te.,per·ahu·c, slowly tmli l 

ac1d (4 
fume's 

.2) through t.h<o 
ol' sulphuric 

7 .4 Cool and l>'t th<, c;ondcnsat., 
Clus" the stc,pcock and add O .. ~ml 
reopening the stopcock add hydrc,gen 
th~ deco,nposilion bot\le. 

drain irato the, dec<>mpos1hon hot\le. 
,1f 30% H202 (4.3). Hy ea,·efully 
pet·oxide dropwise into the 1oixtw·e u, 

7.5 Glosc the sloprnck and e,xpd uilrn~en oxides by kec,p;ng the IDixtu,-~ 
for 30 miu «t 90°c. 

7.6 Slowly incrc,""'' lhe lempernture and evaporate, lu fum"s of sulphuric 
aci rl _ Cool. 

7.7 Aftc;,· tl,e soJuiion b"comes ch,ar Hnd ,x,lnnrh·-~•, (il' not. rep<a~I th;, 
treatmenl. under 7.4 ,rn,J 7.5) open the stope,wk and let lhe <0mHltensced 
liqu;d drHin inlu the dec:<>mposilic>H fld~k. Tran~fr, lhe solution from 
the dec,>JU[>os1tion flask into u 25ml vnlu01drie fht3k. 

7.B lkutt«d, lhe flask to the apparnlus and add thrnugh th-, rnnd«nse,r 2 
small po!"lions (:!ml) of wate-,. By lrni I ing, let the condendng vapour 
wash the unit. Add the rnndens>1te 1o lb,, san,ple sulu\ ton ,,. th~ 
volnmC"t.rie flask. 

7.9 Add KM1104 solutlo11 (4.41 ,lropwis<> uni.ii a fa,111 pc,rmanc,nl ponk 
colour i,, obtained, th,•H ,l~slroy exccs,s witl, s,,m,· d,·ops of 
hydroxylaomoniUJtchloridc, (HONH1Ct) solution (4.5). Make up wilh wcil~, tu 
1.he, nark. • 

Fm· slm11la1·rlizatjcm and analysts follow 1h,· pn,c<,durcs de~cr,\,Rd 1n 
Rcforcnce Method for Mari.11e P<>l lution Si·udi.es No. ll, (!Jetermiuation of 
total mercury rn sch;d,.,d m"rine oq(m,i5ms hy <.ol,l vHpour HtOiDI<" 
absorption spectrophulomc,fryl in thi~ ser,c,s, Sod i.ons lO, ll awl 12, 
usi11g nn approprial.ce standard rcoference m"t~1·i.al for quality control or " 
matri.x ,efe,·en<ee sai11ple/interlctl><Jrnt.ory rcofrrf'n,·,, SS<Jnple as d%cril,e,1 in 
sedion l, 11. Ip.ill. 



- 16 -

lll. DETE!n-lINATION OF SELENUJ.I IN Hl1'1AN HAIR 

l. SCOPE AND FTET.D OP APPLICATION 

'l'his R,,f,-rence Method describes the detenninatiuu uf stele11ium it! 
human hair (and other indicative tissues) by gas liquid chromatography 
i,nd 1s d"signed for biologice,l monitoring of selected individw,ls and 
population groups in the Mediterrane"n negrnn "ith a possible u,lake of 
metli.yliae,·cury exc.,eJing the r("<:-OJDmended 1-'rovi,.,on"l Tolerabfo Weekly 
intake (PTWI) through c:onta,uinatod seaf<XXI. The data ate i.ntetLJd to 
establish "possibl<> cor,·elalion between methylmcrcury intake and lew,ls 
of selenium iti lh<> subjeds monitored. 

2. REn>:RENCES 

ANALYTICAL METHODS CO!-f.111'1'EE ( 107G) Determination of sm"ll amounls of 
selemum in or[anic m,itter. An,.lyet, 10'1, 778. 

of selenium in CAPPON, C.J., anJ SMITH, J.C. 
b1ologfral rnalcriab by 
lH. 

( 1978) Determinali on 
gas chrnmdtography. J. Am,L Tnxicul., 2, 

DlmINA, J., and mm1>SKA, r. (l'.J80} Hydri<lte al.omj~ation 
o~ygen flai"~ \rnrnin~ in a qLJartz tube atomize,·. 
'.l5H, 119. 

in ~'-Ool hydrc>l(en­
Speclrnchirn. Ada, 

POOLE, C.F., RVANS, N.J., and WIBBF.RUlY, D.G. (1977) Determination of 
s"knium in biological samples by !,as-liquid f'hromntogr,.phy with 
eh-clron cuptun, dtelecl,on. J. Cbr()m,it.ogr., 136, 73. 

SACE!J, K., awl THOMASSEN, Y. (l97G) Director elcctrothernml atomic 
absorption speclrometnc dc,\erm,nation of selenium i" scrum. Anal. 
Chllll- Acta, 1\0, 285. 

Sll,J,1Ell, U.D., nn<l HAGEM~N, !.. (JG7H) 
ntomic absorpti.on '1pparnlus 
1,eU.,•rs, 13, 323. 

'" fot· 
improved hyclride general.ion-­
selenium dclcrminati.on. 

UC!lfDA, H., SHTMOISHT, Y., ond TOE!, K. (Hl8l) Rapid dele,rnnual.im, t>f 

Anal. 

lrac.-, CIRlo'lnls or selenium in biological sampl<es by !(d~ 
"hl'omaloi,;rnphy with el<:'c\ron caplure deted.'tun. Anulysl, 106, 7f,7. 

WATKINSON, .J.H. (1979) ,;.,,.; ,,utrnnll.t.<ed fluorirn,,tric determinali<>n ,,f 
nanngTam (Jmmltt1cs of s,.lenium in biologi"al mi,lerc,ils. Amt!. 
Ghlo,. kt", 105, 3\'J. 
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3.. PRlNCIPrn 

The arun~le is ashed with magnesillDI oi.trate. 4-nitro-1,2-diamino­
ben~ene reacts with selen1llll (IV) to give 5-nitr-c,-2,l,3-benzo-
""l"""diaz<1le ext.r.~<0t.,.hl" into to]rnme or hcnzene, (Poole et.al., 1977; 
Cappnn and SmiU,, ]978), Selenium in the solvent phase 1s deleniiined by 
g,,s liquid ch1·om1'tu!(r<1phy using an electron cdptun, detector. 

Th" "bnve ,oetltod has been selected because seleniUG. 1s determrned 
in conjunction with 11ethyh1e,rcury, both of which require COJllpelen<:P i" 
gas d11um,,lul(n1p!nc l.echniques, Reliable ,.,5ult fu, tolttl selenium, 
however, wi.11 also be obtained by the following techniques: 

a) Mnni c absorpl ion spectrophotnm<'!t.ry Rft.,r t.r,.nsfonnal ion of 
seleoi.,.._ inl.o gaseous selenium hydride followed by its thermal 
decompositiou, lo \'lodttce atomic vavour in a heated absorption 
cell of lhe spe,ctrophotOJD.eter (Wotkfoscm, 1979; Dc,d~na and 
Rubeska, 1980). 

b) Fluorimetric method e><ploitiog the intense fluorescensee of th" 
naphtoselenodiazul fonued in the reaction between 2, 3 diruuino • 
naphta]c,nc, with Se (IV). l'lds method was retoently recrumo.end£<l 
on the basis of c;oiDparative st.ucUes but requ1res a hi!lh 
,1uality spedrofluorimeler (Analytical Methods Committee, 
1979). 

co) ~5t;vation Elrtalysis, based on c,jther 17 sec 77s,J' or 120.4 day 
Se (Saeed w,d Thom,.ssen, 1979). 

4. REAGENTS 

The following volumes ai,d amounts should be suffich-nl for about 
JO() delermi11alion" of selenrnm: 

4.1 HydrochlorH· ""id solutions, BM, f;J,1 ,md IM, 250ml ""ch. 

4.3 Magnes1UJ11 nitrate h<oxctl,ydrate, 250g. 
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4.4 4-nitro·l,2-di,..,inobenzene (4-NDB), 1% in IM HCl, 100 ml. 

4. 5 5-ni tro-2, \, 3-benzoselenodiazole (5-NBSeD), Sg:. 

NO'l'll: Solutions <>f 
and i••~u,· .i. ties removed 

4-NDJI 
by two 

ttnd 5-NJISeO have to 
"qui\ibrations with 

be prepared weekly 
10ml tolw,ne. 

(50ml) 

4.6 Sodium selenate (lV)' 5g. 

,., Toluene, 500ml. 

,.e Benzene, 500ml. 

4.9 Florisil, lOOg. 

4.10 Sodium SU Ip hate ttnhydrous, 501(. 

5. ST<\NDARD SO!.!JTIONS 

5.1 i1.!!.l~n!un.stod sl.nndnrd __ sollltion. D1ssolv>S 31mg of 5-N~SeO (4.5) 
rn 100ml uf toluene (4.7) and dilute in a volUl!lelri,· flask to lh,e Mark 
with toluene. 

6.2 Seleniun working: sla11dard_s<.>lut.i.0JLC 
standard solution with n high prc,c1s1on 
dilute to lOO!Ul wiU1 toluene (4.7). 

Withdraw lOO}'l 
rn1 c:ropipc,t t t· 

the stock 
syringe, and 

NOTE: If 5-NRSc,D (4.5) rn nol available, a working selenium standard 
solut.i.on can be pr.,pnred a~ follows· Jon solcttioll (100ml) of so<\Jum 
sdenate (IV) (4.6) f>quivalent to 2µe ~o ml- add 2ml of 4-NOB (4.4) and 
d,p th.e bottle fo, 10 min rn a wale,· balh al 75°c. Exlidd the 
~c,h,nndwz.ok fom,-d with \O>ul tnl,wnc,, disrnrd tlw «'-JlWOUs; suhdion ,mcl 
wasl, lhe lolu~n<' phase with 5ml of IM llJl!l<Onia (4.2). Intr<J<lw;e anhydrous 
sodium sulphntc (4.10) (50mg) ,md J"lonsLI (4.9) (Z5Umg) lo remove water 
and impurities. Take 5ml of clear solution and dilute Lo lClOml. 

NO'rE: 'foluene '""' b,, reph,c,-d hy bcnzen,, which i.s 
wlth cat·e it can he u~ed ln laboratories with well 
spi.1c- nf ,t~ tmucity. 

6. APPAHATIJS 

a helter ~xtr,,danl; 
ventilated h.oods in 

RHs ic 
chapters and 

auaJytica.L 
th<• f<>llowinf. 

rnslrume11taliot1 ,._,,,\ gl.dsswdre 
acldi.t1onal e<1uipJ1!'ent. 

as precv mus 

B. l Four l~frared lamps. 

fi.2 Electric furnac,, fot· tentperntut·os ll!' t.<> fl()O"C. 

h.3 '/"w;.nty s,lic" crucib!<-s, 15ml. 
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6.4 Gas chromatograph with electron capture detector. 

6.5 Glass cohrmns, 
ChrOBosorb AW. 

1.5m long, :;mm dia. fi!Jed with 3% OV-l7 

6.6 Chrnmotorg,aphic syringes, 5pl and lOpl, 4 each. 

7. SAMPLfNO AND PRETREAfflErfl" 01" SAMPLE 

H<1ir ~amph,,, should 
de""ribed for detel"llination 

he, take,n am! pn,t«eated 
uf methylmercury (Chapter 

i11 the """'" manue, as 
I, s,,ct ions 4 and 

') . 

8. PROCEDURE 

8. I Adjust lhe nHrogen flow-rate thrnugh the 
and tC111peraturc,s of the in.iectur (2Z0°C), column 
(270°CJ. 

chrnmatugraphk column, 
( l90°c) and detectui-

8.2 Weigh accurately 250mg of smapl" prepared aceonlrn~ lo 
inst,·uctious for MeHg, into a 15ml silica crucible; wd th<, material 
2ml of sa\united 11<1!':fles1um nitrate solution (4.3). Put the <=n,uble 
<:ont<>nts under an infrared laUlp and evaporale ca,·efully to 
sputterini. 

the 
with 
will, 

avoi tl 

Whe,n co11ple,tely dry lncrcase 
closer until 11itric oxides are no 

I.he temperature 
longer fonn.,d. 

by bringing the IR 

8.'I 1'raosfor the crucible with contents to an eleclf"ic furnace at 500°C 
r·o, '.JO miu duriu~ whicl, LI,., mal.,r,al will turn into a wh1lc, ,ish. 

8.5 Take the crucible out uf the furnac~ Lo cool. 
:lml !fol HCl (4.1) wh1le warming lo YO"C fo1· 10 min to 
to oxldalion state (IV). 

Dis~olv,, th" ash i11 
hring ,,1 I ,.e}enium 

8.6 Transfer ihe $O]uti<Jn to a IUml ,•olumetri<- fh,sk, """h. the, cru,-ible 
with s.,v,,ral l,ol aliqw,ts of GM HCl •'.4.1) .:m,l tlilute to the mark with tt,,, 
"nd. 

8.7 Trnnsfe,· :!ml of \he, so]ul.1011 lo" 10ml lc,sl tut"" and ,equdibrate 
with 3ml toluene (4.7) to ,·emnve m·ganie impurities. Aftet· s,,par<1tion of 
phm,es t . .-ansf<cr llw ><<1ueous solution to " ~c-cond Hlml tesl lube. 

8.8 Add Lml of 1% 4-NDB (4.4) and ,lw tl,e. tube fot· 10 min in" w"kr 
bath al 7:J"C. 

B.\J E~l1><ct 
b,,n,.,·ne (1.8) 

\!1<• 1•,rn,,-,;,:,l<'n<>diawl" 
!"m· ', min. Wi\·hdrd.w anJ 

f o,•m<'d 
d1sc~rrl 

eguil ihra1 io11 
.,qoe,ous phase. 

:.!ral 

ll. 1(1 l!"Jll"V" Lhe 
l M '"""'"";" :4.2). 

,mpuro!ies f,um llw ,.olvr,nl 1-'h"se by strippiuf, wi.lh 3ml 
Wi\h,lt-a,; cu,d ,Jis<0anl llt>, a,1uoous phase. 
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2.'iOmg of Floris;} 
shake lhe 1>hlure 
aliquot, rroceeded, 

standard solution 

8. 12 If many peaks appear in the selenitlb. region add 
(4.9) and 50u,g a.nhydrnus sodium sulphate (4.10); 
thoroughly. Afler clarificaUon inject ,molhe,· 5ul 
and fol],,w,,..J, Ly different vo]wnes of ,rorking sc\cnium 
lo <cuver the relevar,l range, between e.g., 0.1 and I.Ong. 

al>ou\ 
The 

'"' 
yield or 

in the case 
the procedure is between 115 and ~O\ l>ul b reduced Ly 
of treatment wi.th Florisil. 

9. SCHEME FOR DETEllMJNA'l'lON OF SELENIUM IN HAIR 

0 

9.1 Sa1Uple, 150-250,og 
M1<(N03h(4.J) evaporate, 
lo l'J0°C, 11,rntr ~t 500°c. 

,., 
heat 

9.2 ll(%olw• ash lil 3ml f!Cl 
(-1.1), keep ,,t 'JO°(: 10 min, 
franc.f<cr inl.o 10,,.J v<>lum~tric 
f\"~k, "•''" c.runldc· anti 
rl, I ult-, to volum,, with f!Cl 
( 4. 1). 

9.3 'frn1,c,f,,.- 2",l 
le~t t"lw (Fir,.\, 
lrnl 4--N!IH (~A). 
al 80 90'-'(:. ,·oo I. 

10\u 
Mdlti, 

"''"P JO 

Hirn] 
<>drl 

mill. 

1.~ Ex\1·.i., t 
u,lu l,ul 
.. ithdrdW anrl 
pl""'''· 

5 NRSeD 
Io 1 ucn<· 
,!,,,,,,,~d 

lmm~d 

-'"·"'· 
"'l °' <'0 U>' 

, n t " llw 



to. CAI.CULATION OF l!ESUI.TS 

The concenlration of Se in the sarn!Jle is ol>Lai11e<I frnm ~J<l-'erin,ental 
data us follow~: 

whe,e. 

the, dilution factor, depe11deJ1t on the 
sub-sam!Jled in the test tube afte1· 
th,· c"sc .,f th,, 9.Schc,ne on p. 20) 

is the peak height. for the sample (c'Jia) 

1 s the ammn,t of Se standard in ng 

fracti<JI, of S""1pl~ 
dissolution (2/10 in 

1s lhc, V(>}Woc <>f t.hc final or_a:m,ic sr,mplc solution in pl 

is the l'""k heighi. for lh<' Ste st,md,ud (cm) 

is the ali9uot of the injected sample solution in 1'1 

LS th<· ,un01mt "f th,a procee;sed sam,alt> in g 
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IV. REPORT OF Tllll ANALYSIS 

L Sample Code: ________ _ Date of receipt;·--· _______ _ 

Date of snaly,.is: -----·-· _ ---·· _ 

2. Laboratory: _____ _ 

Analyst: _______ _ 

3. Results and estimated uncert1J.;nty% 

MeHg _____ + ______ Hg tot ______ ± _____ Se ____ ·- ± _______ ,, 

4. Data on the subje<:t (Code): __ . ____________ _ 

4. l age _______ _ 

4.2 sex 

4.3 prnfession 

4A pregnancy (if applicable) _________ _ 

4.5 exposure: 

type of seafood consum..d. __ _ 4 .5 .1 

4.5.2 

4.5.3 

4.5.4 

4.5.5 

4.5.fi 

concentration of Mellg _____ ~ _____ Se 

origin of seaf<X><l 

frequency: daily ___ _ weekly _______ . 

amounts 

exposure hislo,·y; 

time bel.,een exposure and ,.,.,.vling _____ _ 

exvosure: continuous ___ _ 

5. Sample detacls: 

5. l date of sa,np ! rng 

5.2 area, location 

5.3 cause of increased ...-,rcury levels: 

elevated n"tural levels of seafood 

local pollu.tion (sourc<>) ____________ _ 

6. Measure111ent sysLem 

periodical _______ _ 

____ , ________ ' 



,. ' 

,., 

,., 

Instrument, Model: -,, total 

,. 
Column: .. ,, 
length(.,) ---- ----

liquid ph.1iSe 

solid support 

Temperature 

injector 

cnlwm 

detector 

("c): 

6.4 Retention: 
Tiiae (S,,.-,): 
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Analytical procedure: MeHg 
7. l nuri:,er of processed 

aliquots 

7.2 aruow,t am,lyzed, mg 

7.3 m.m,ber of injected 
aliquots 

7 .4 evaluatioo of peaks 
bv peal< height __ _ 

by rntergralwn 

7.5 precision achieved, 

7.6 quality control: 
IIUlS" 

.,,, 
wssc 

, . 

" 

8. Remarks and observations relevant to inlerpr,elalion of results: 

-------------
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RECORDING ro!lM FOR HAIR SAMPLING 

L Sm,ple code: Sampling d .. te: ........••........... 

2. DHlH un donor: 
N...,e, ........................ . 

Date of birth: ............... . 

Sex: ......................... . 

Occupation: .................. . 

Employment: ..........•••...... 

,. Data on hair: 
Colour: ....................... . 

Type: ......................... . 

Tt·eatmer,tX: 

4. Data 011 exposure"": 
Type of seafood: .............................. . 

Origin:. . .................................... . 

Am<.>un ts <..'<>nsum,,d: daily: ......... we.,kly: ........ . 

>< Bnquire about, and record any special treatruent a1,plied to lhe 
scalp/hafr during recent months such ""' medicRtP.d shmnpooo ( Selsun!), 
dyes, ointments, perm. 

><X Data on exposure JOay be t>ill.en fr<!II! the dietary survey if available, 
or obtained by interviewing the donor during sampling. 

---···-----

T<.> be c<>oq,leted_!;,ay_!he analy9t: 

SaDple received on: ................................. . 

Qu,mtity grll.llls: ..................................... . 

Analysed for: .......................... ••••• ........ . 

Analy,:ds completed on: ....... . 

Results: MeHg: ••••.......... 14(: .....••.......... Se: .........••••••• 
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