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TABLE 6

Comparison of direct calibration and standard additions
graphs of analyte elements

Element Slopes * % Change

Calibration graph Standard additions in slope

Acetic acid
Cd 0.1806 ± 0.0010 0.1808 ± 0.0015 +0.1
Cr 0.0667 ± 0.0083 0.0553 ± 0.0004 -17.1
Cu 0.0601 ± 0.0009 0.0556 ± 0.0010 -7.4
Ni 0.0335 ± 0.0005 0.0314±0.0006 -6.2
Pb 0.0068 ± 0.0005 0.0068 ± 0.0004 0
Zn 0.2504 ± 0.0042 0.2585 ± 0.0054 +3.2

Hydroxylammonium chloride
Cd 0.1640 ± 0.0073 0.1746±0.0171 +6.5
Cr 0.0655 ± 0.0006 0.0359±0.0019 -45.2
Cu 0.0612 ± 0.0002 0.0616± 0.0007 +0.7
Ni 0.0370 ± 0.0003 0.0354 ± 0.0006 -4.3
Pb 0.0072±0.OOO4 0.0071 ±0.0005 -1.3
Zn 0.2498 ± 0.0019 0.2440 ± 0.0039 -2.3

Ammonium acetate
Cd 0.1709± 0.0030 0.1694±0.0033 -0.8
Cr 0.0773 ± 0.0027 0.0762 ± 0.0032 -1.4
Cu 0.0664 ± 0.0008 0.0683 ± 0.0008 +2.9
Ni 0.0357 ± 0.0004 0.0355 ± 0.0006 -0.5
Pb 0.0101 ± 0.0001 0.0102 ± 0.0002 + 1.0
Zn 0.2774 ± 0.0030 0.2799 ± 0.0035 +0.9

a Method of least squares [13].

in the hydroxylammonium chloride extracts of the
sediments analysed and so could cause interfer
ence. It is likely, however, that other, more abun
dant elements (e.g., Ca, Fe, Mg, Mn [10,11]) are
also responsible for the effects observed. The
suppressive effect on Cr was most severe in the
hydroxylammonium chloride extracts. A signifi
cant amount of Fe could be extracted at this

TABLE 7

Amounts of metals extracted from sediment 1
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stage which could cause suppression of the Cr
signal. The other analytes did not exhibit signifi
cant interferences, which was not unexpected as
they are known to be less affected by interele
ment effects than Cr. Also, the fuel-lean and
hence, hotter conditions used for Cd, Cu, Ni, Pb
and Zn probably assisted thermal decomposition
and atomisation of analyte-containing particles in
the flame [12].

No interferences were observed for any of the
analytes in the ammonium acetate extracts. The
lack of any suppressive effects on Cr could have
been due to the higher concentration of Cr com
pared with the other elements in this extract.
However, several ammonium compounds, includ
ing ammonium chloride [9,14], ammonium bifluo
ride [15] and dodecylamine hydrochloride [16] are
known to reduce the effects of interelement in
terferences on Cr and other elements. These
compounds produce, by explosive decomposition,
smaller particles that are more easily atomised in
the flame. Ammonium acetate is likely to have a
similar effect as it is vaporised completely at
120-180°C, whereas ammonium chloride vapor
ises at 300-380°C [17]. It is interesting that hy
droxylammonium chloride, which decomposes
above 151°C[18] is not as useful a releasing agent
for Cr as ammonium acetate. The reasons for this
are unclear and merit further study. Another
useful releasing agent is 8-hydroxyquinoline [19]
which has a boiling point of 267°C.

The three-stage extraction scheme was applied
to two river sediments (l and 2). Separate speci
mens of each sediment were extracted in tripli
cate. The results are shown in Tables 7 and 8.

Element

Cd
Cr
Cu
Ni
Pb
Zn

Mean concentration (n = 3) ± 1 s (J.Lg/g)

Step I Step 2

(1.20 ± 0.08) a (0.55 ± 0.13)
< 2 < 2
(7.40 ± 0.80) (1.74 ± 0.10)
54 ± 2 21 ± 4
<10 <10
429 ± 33 199 ± 5

Step 3

(1.49 ± 0.08)
1596 ± 65
1000 ± 1
221 ± 24
624 ± 32
348 ± 4

(3.24 ± 0.08)
1596 ± 65
1009 ± 1
296 ± 24
624 ± 32
976 ± 34

a 0 Indicates concentration near the detection limit of FAAS.
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