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rmination of Trace Metals
ne Organisms by |
bsorption Spectrometry

| TUGRUL, M, A, OZKAN, G. TUNGEL.

16 Sciences, Middle East Technical University.

absorption spectrometry (o the analysis of trace metals in manne
The sumples ate digested with nitric acid in 1eflon decompaosition vessels,
by the cold-vapor method while the other clements are determined by
micless graphite-furnace atomization. Several marine species of economic
d for seven trace elements.

\te metils, maring organisms, atomic absorption.

tal contamination of the environment has been recognized
tion problem. In particular, mercury has received much
well-known toxic effects of this metal."* Another element,
ic effects have been well documented,? ”® has received less

( ;'mereury and cadmium, it is of interest and importance t0
vels of other metals as pollution indicators and to establish
of these elements in the environment.®

pollution on marine organisms are gspecially important to
ve considerable cconomic benefit from the sea. Pravious
n the level of mercury in fish and mussels caught in the
ara Seas 10 be generally lower than the limits set in the

on spectrometry is proving very useful for the de-
race metals in marine specimens.” '? Particularly useful are
eless method for mercury'® and the graphite-furnace
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ich offer the great sensitivity essenual for the detection of the
monly found in marine safmples.

D METHODS

tation consisted of 4 Varian-Techtron Model AA-6 atamic
ophotometer equipped with a Model A-25 recorder. The
mps used were Varian mercury, cadmium, lead and zince
‘a copper-iron-chromjum-manganese-nickel-cobalt multi-
perated at the manufacturer’s recommended currents.

lercury Determination  For the analysis of mercury an
structed of glass with quartz windows ¢emented in place
he standard air-acetylene burner head. Two types of
el were used, a continuous-flow vessel which has been
ribed,'” and a small gas-washing boitle of about 30ml
supplied to the vessel from the compressor of the AA
justable flow meter was used to control the air flow to the

ization Flame atomization was used for the analysis of zinc,
cases, copper. The standard air-acetylene Hlame was used.

e Atomization For the analysis of cadmium, lead, nickel,
[ chromium a Perkin-Elmer Model HGA-74 graphite furnace
n place of the normal nebulizer-burner. The sample aliquots
into the furnace with an adjustable micropipet (Finnpipet,

(39)
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, ¢

paration

pht samples were prepared by cutting from 0.5 to 1 O gram umounts
| ares when possible and digesting in 2 to 3 ml concentrated
@ digestion bomb (Parr Instruments or Uniseal Decomposition
@At 150°C for 1 o 1.5 hours. Dried samples of 0.1 10 0.4 gram were
the same manner, At the end of the digestion petiod the liquid
e transferred (o 25, 50 or 100 ml volumetric lusks as required and
volume with watcr.

) procedures

E Mercury Determination  Two different analytical procedures
pwere used. With the continuous-flow reduction vessel a standard
hod was employed as follows: 0.5 ml of 57/ SnCt, is added to the
LIS passing through and the instrument zeroed, One mi of sumple
| the proper amount of aqueous standard are then added
usly and the absorption peak recorded.
tive procedure was to use a small gas-washing bottle as reduction
L an interrupted-flow technique as follows, The reducing agent is
he vessel while air is flowing and the instrument zeroed. The air is
doff and the sample added. After a suitable period of time, usually
\during which the sample is vigorously shaken, the air is turned on
BOrplion peak observed.
dlomization  For those clements whose concentration in the
within the range of detection of conventional flame dtomization,
i air-acetylene lame was used by directly aspirating the diluted
e standard addition mcthod, used in ail cases, was as follows.
mounts of aqueous standards are added in increasing amounts to
i volumetric flasks and then topped up with the dipested sample,
eFurnace Atomization Operating conditions for all elements
HGA-74 graphite furnace are given in Table 1. Two different
dition techniques were used with this furnace. In one method the
dditions were made in 10-mi volumetric flasks and then aliguots of
lions introduced into the furnace. In the other method “queous
were added 1o the furnace, dried and then the digested sample
band carried through the entire sequence of programmed heating
rence was observed between the results of the two methods.

)
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RESULTS AND DISCUSSION

on of mercury
e two different types
Most work in
cr-pas flow is
ted to effect

tion-Vessel Desigh As mentioned abc
|s were evaluated for the analysis of mercury.
has involved the use of vessels in which the carm
or a petiod of time while the sample is vigorously agita
 nrocess and then allowed to pass through the sample.
cently @ continuous-flow  type of reduction cell has heen
which has several advantages over the other types. We have
a similar type of vessel in our laboratory and used it for the
ercury in simple agueous SO hen this vessel

: jutions.!” However, W
igested fish solutions, the peak heights obtained are significantly
> interrupted-flow system. This

is due to the slowness of the
s in the digested fish samples compared with simple aqueous
on is also less because the mixing i effected
he solution. With t

his vessel the standard
hod is mandatory while with the interrupted-flow type it has been
ration graphs prepared with aqueous standards can be used.

© methods is satisfactory

- ,
con uded that either of the (w for the
jercury in marine specimens. The choice of which method to use

er evaluating the advantages and disadvantages of cach.

 add ition, the precis
bbles passing through t

The results of the analysis of

f Mercury in Marine Organisms
given in Tabie 11. In general the mercury levels are tess than the

svels of consumption established in Europe and the USA.
he two samples of white bream which were caught 1w the {zmic

avily polluted ared. contained dangerously high fevels of mercury.

metals

{ marine specics Were analyze
ibed. The concentrations of zin
o of flame atomization. The other elements,
ad and chromium, werc analyzed using graphit
results of all analyses are given in Table 1L

d for six trace metals by the
¢ were high enough in all cases
copper, cadmium,
e-furnace

ion of mussel as a function of size

anean Mussel. collected near Gemlik
analyzed for mercury.
ith the weights

. .
)l concentrat
arily chosen sizes of Mediterr
of Marmara in Western Turkey, were
and lead, The analytical results together w
able IV,

‘D)

ngth arc given in T

(12)
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TABLE U

ical results of mercury analysis of various mariie

\'i'j.\i'ﬂ"'u‘-“)w

e

pgy (iresh weight)

.20
ish (sample 1} 0.24
h (sample 2) 011
hream (sample 1) 1.12
: bream ample 1) 1.70
¢ sample 1) 0.03
e (sample 2) 0.04
head bream (sample 1} 0.30
sl bream (sempie 2) 0.29
G.02

(.25

.09

0.03%

(AR TY

d TABLE 1
alysis of frace metals in CATIOUS MArine organisms (g g fresh weightl

B Cd Pb Cu M Zn Cr
b {104 .61 .l .51 W6 .58
- 0Mm 0.57 318 1.63 6.3 0.2
0.03 0.68 1.20 9.5 0.49
0w 1.36 1.70 0.33 122 0.10
0.17 1.05 .99 (.63 4.3 (165
002 0.12 6% 0.22 6.4 014
002 0.34 ol 0.26 93 (.33
0.0 027 10.34 0.29 19.3 0.36
027 0.26 43 56 16000 RN

hellfish to concentrate many elements is well Knowi, D IS
hment by effectively filiering

Lihe mussel which gets 118 nOurs
{ some

water, might show an increase i the concentration o
(and thus agel. Such a trend is fndicated in Table TV for
pper although more data is needed to be conclusive

C5))
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heck of instrumentents and methods

K the accuracy of the instruments and methods used in this
S8 of a dried oyster sample provided by the International
of Marine Radioactivity was made for He. Cd,Cu, Pb, Zn, Mn. Cr,
lhis oyster homogenate is being used in an iterlaboratory
program for the tracemetal analysis of marine environmental
vesults agreed well with the average values calculated from the
boratories using a variety of analytical techniques. The largest
observed for chromium and nickel which were obtained with a
n lamp background corrector.
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