
Determination of Mercury in Biological Media

1, SCOPE

Ely thi. me,hod the lotal """ten, ofmer~ur} _ inorgonk .nd o'tani< _ can
be de"rmined in .ny e..lIy homosenaled biolog;ca1 ..mple, De,eclion limi,
OJI2mg/kg for. one gr.m ..mple

2. PRINCIPLES OF METHOD

"",en homogena"d wirh .n oxidising .gen, and .cid ,he different forms of
mer<ury in 'he sample Ire aU oon... ,ted into mercuri<: ion. Reducing agent
'hen Idd«! in exc",. libe",' .. elemenllfY mercury. whIch by • stre.m of lir
i< carrie<! ,hrough ,he ..n of I nlmeless Itomic .bsorption inStrumen,.

3. REAGENTS

3.1 Sulphuric .cid, ronc<'n\fl1ed

3.1 rollssium ptrmangan.,e solulion, 61- w:v,

3.4 Tin (II) chloride wlution. 20% w/Y.

3.5 Dislilled ""11" dClonistd by passing "'rough mixed alion/lnion
e..h.nge column

4. APPARATUS

4,1 SptClrOpholome'.. lilted with Hlem cylindricil gas cell.•boUI 18mm
rD. wi'h quam gl.ss windo"",,, and energy recotding .d.ptor,

4.2 Recotder.

4.3 Source, mercuf) dISCharge limp.

4.4 M... rtI,or.

4.5 Diges,ion tubes. lOOx 16mm.,,.



4.6 Bur<uo,.

No,o: Altornllive '0 4,1-'1.3 ••n >lomic ab5Orplio" <poctropholomelo,
wi'h • hollow-<;01hooe m.TOUr'}' lamp.•nd • reoord.. r<.d-Qul can bo u..d.
Tho bum.. h..d i. remoyod.•nd ,It< sa ",,11 pla""d in tho light pOlh.

S, PROCEDURE

S,l Cleani"tof&IaUk-a"

Clo.n .11 g)asowl" by ",.>hing in diluu HNO, _follo...d b} Wlt<l, di"ilkd

w.t<l '"d d.ioni"d "'''n

5.~ Imlrum.nr p<eparalJOn

set up tho app''''tu' .. >hown in tho di,gram. Switch on Ih. pholom.lor
.nd .1I0w lh. mercury lamp 10 w.rm up for 2(}mln. Wilh tho aid of the
lX'"nliom.tor, Idju't th. s<nsil;'ily 50 lh" tho full dofl.chun of lhe
"cord.. «(}mV) corro,pond, to lCllJ% li&h' absorptiun, Control this
..n.i,i"'ty .t int.,....h during .n.ly.i•. Tho .ir i' pumped throu&h lho
apra"tu. by • r"pirator Or ol.Wi,aI pump, Boforo .ntoring tho ,ppalltU<,
lit< ai, i' m'o"d through a tul>< o"""i"i"g a<,,,'" ,orbon and gold und.
Pl."" • ,mall plug of colton wool b<tw..n tho ..mplo tub< and tho gas ""II
to flit., off any p<miblo droplo" <.,nod by tho .ir "'tom. Adju51 th. flow
of air with th. 1I0w motor, (25OmI/min) o1lowlng Ih. ai, '0 bubblo th,ough
• dig•.,ion Iub< conUini"s 3mi w.,...

5.3 fnSlrumenl ..uings

W",~lol\Sth: 253.7nm.
Slit wid,h: O,66mm,
Rocord.. chart.peed: lcm/mln.
All ""lociIY. 2S(}mJ!mln,

5,4 Sample P"'PI''''lion

M'ke duplicot. te ... on olOh ..mplo lnoludo two "',w blank. and .tond..d
m<toury solution. in .ach .. ri.. of ,'''

S,4, I Dig...Hon ofb;ologk.l lIu;d.

ripoUe lml of,h...mplo (•.g. unne, dilu1<d blood) ;nlo, digo'<lion tu,,".
pia", 'ho lubo in • pl."i, co""..d wi.. I..t tu,," rack, and cool in • w.t.,
bath, Add O.2ml.ulphuric .dd f'om. buron. and mix oont<n{, by swirling.
Leave in ",aiel bath for ~ few mirlultt. and odd !.Sml pol:mium

'"



p",,,,.ngln". ",Iution from. bUfOut. Shlk< cl,dully. ."d It.", ,ht tob<$
loosely SlOp"" ...d o"'mighl at ,oom "m""ra'urt. Th. foUowini day. redtlCC
tho ""co.. of ""rm>npnJl. with O.3ml h) drox}'lammonium chl",id. solution
from I burtl1t. Oeltrmint tht mtft\lJ)l oonttn, al below.

5.4.2 Digntkm ofblologial,iloo...

Weigh Ig ..mplt in'o • "" tub< laTit .nough to .ccommoda.. tht '010' of
tho m>". .. 'Of. Add S(lO)m1 d.ionloed " r ."d homogenl... Rinse tho
,o10' in ...."I G""nU,io< of _,er befo t ing nox' ..mple. Wti;gh Ig
homogonat. imo a 10mi boule."d dig..t .. fo' th. fluid ..mpIO$. w.in8 2ml
sulphuric add and ISml pe""JIlg>nale "'IUlino. R.du"" exooss """"....
pn.1lO wilh 3ml h)'dwxylammoniwn chlorid. solution. Pipon. 3m! into a
di!oOlion tube, and Mt.,mint the mercu,} conttn"

S.4.3 o.tonninationofmotcury

lntrodu"" 10 drops of un (II) c!oride solution into the small funnel ovo, tho
air inlel tube ("opcock closed). Rem.... 'ho dlg."lon lube conuining
w"er. replace with a tub< COntainin, ..mplt 01' """dlrd, connec' loos<ly to
th. g1... joint. Innodu". lin (II) chloride solution in,o Iho lube by opcnin,
the stopcock ror a r.... second•. lhon p..... Ih. lub< firmly .gain.. tho joint.
Air now bubblO$ through ,he solution, t,.n$f."ing th. fr•• mtrcur)' fonned
by reduction 10 the g.. cell. Th. lighl .bsorption i. reJist.rod by Ih.
,"cord.,. ri>es ,.pidly to a maximum....d fall. slowly. Iton.n ,h. TOCOrd ..
plm Iu$ ... Iurned 10 tilt b... line, "'move the digestion lube. and rin.. bclth
sid.. of Ihe ,,, inlot tub< using a wash boul•. PJaco Ih. digestion tube
cMtaining Iho n.xl ..mplt solullon in position. If rapid SpUd of analysis is
dO$i..d, tho gas inltt tub< t2Il be rinsod hefo", the ,"conler ""n Iu$ ",,,,,hod
Ihe b... line.

Note: An automatic method w.ing an automllie ..mplt chang" Iu$ betn
d.vi..d by Lind and Sh... (Analy.., 1971.96 223.229), "'lowing anal)"i. of
6O..",pIt< in t....o hour>.

S.S OIlib",rio" lroph

Con"'rl Ihe pc.k ho'ghn obtlln.d verth standard mercury ..mplo. in,o
absorban"" un"'. and p101 absorb.n"" ag.ins' mtrcnry oonltnl, gi,ing a
""libralion V.ph. which should I>t line" wi,hin Ihe interval 0 10 0.31'8
moroul)'. Th~ reag.nt blank (2 to Sng mercury) i. included in tho
.bsorbanoo ..ad on tho calibration g..p~.•nd i. automatioally .c<:ounl<d
for.
Con~n pUk heights obtain.d ....ith tho ..mpl.. into ab$Orb",,"" unllS.

•nd dor..min. th< m..cury """'tonlS from Ihe calibra'ion graph. If
"""" ry. dilute ..mpl.. conuining more th.n 0.31'g/ml merour)' and
..."" nalysi•.

n.


