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Measuring of elements
In agua regia digestion solutions

with ICP
— problems and solutions
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Measuring of elements in agua regia digestion soluti ons with ICP
— problems and solutions

problems:

- aqua regia matrix (Cl-compounds)

- soil matrix (high Al, Fe, sometimes Ca, low heavy metal conc.)

- calibration standard matrix (standards with low or high co nc. for all elements!)

- wavelength interferences between elements

solutions ??7?
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Measuring of elements in agua regia digestion soluti ons with ICP
— problems and solutions

our ICP instruments:

Thermo Scientific
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Measuring of elements in agua regia digestion soluti ons with ICP
— problems and solutions
180 1600
wavelength 1o 1400 Zn/Fe
interferences b 1200
between ‘5° 1000
140
elements o 2
(examples): o 600
400
110
100 200 -
9238.74 208.76 20878 228.8 ’ 228.82”' 225.84 2103.808 213.827 213.847 213.867 213.887
450
Cd/Fe 430
. Mn 410 Pb/Al
Ni BaCo | | As Ba .,
350
330
310
290
270
250
Nordwestdeutsche 2?2
Forstliche Versuch 190
Gottingen, Germa 'P0303 220828 22048 220363 220888 220403

876 22878 2288  228.82



2nd Meeting of the Heads of the Laboratorles 12.-1 3. October 2009 Warsaw Poland

Measuring of elements in agua regia digestion soluti ons with ICP
— problems and solutions

Solution: Interelement correction

As-Storung bei Cd228.802 Fe-Storung bel Zn213.856

y=-0,0159x
61+ R°=09998
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Measuring of elements in agua regia digestion soluti ons with ICP
— problems and solutions

Influence of the aqua regia matrix compared to HNO  ; matrix:

deviation from index value %

10

QC control sample HNO, matrix

agua regia matrix
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=> no difference,
normal variation
of 1-3 %
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Measuring of elements in agua regia digestion soluti ons with ICP
— problems and solutions

effects of the soil matrix (high Al, Fe, sometimes Ca,
low heavy metal conc.) to the ICP plasma:

High salt conc. => cooling of the plasma => worse
atomisation for some elements, lower ionisation of
alkaline elements

effect: apparently higher Na, K conc. and lower P conc

2 possible solutions:
- adaption of the calibration standards
- internal standards
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Measuring of elements in agua regia digestion soluti ons with ICP
— problems and solutions
2-point-cal. High cal. standard 4-point-cal Std 1 Std 2 Std 3 Std 4
Inﬂuence Of Element Konz Element Konz Konz Konz Konz
adapted and cd 200 ppb cd 50ppb | 100ppb | 150 ppb
non-adapted Co 200 ppb Co 100 ppb | 200 ppb
calibration Cr 200 ppb Cr 100 ppb | 200 ppb | 300 ppb
standards: Cu 200 ppb Cu 100 ppb | 200ppb | 300 ppb
. Ni 200 ppb Ni 100 ppb | 200 ppb
Comparison of Pb 2000 ppb Pb 2000 ppb
reSUItS after 2_ Zn 2000 ppb Zn 400 ppb 800 ppb 1200 ppb
pOint Calib' (ZerO Al 100 ppm Al 2 ppm 20 ppm 40 ppm 100 ppm
and hlgh Std) and Ca 100 ppm Ca 20 ppm 40 ppm 1 ppm 100 ppm
adapted 4 point Fe 100 ppm Fe 2ppm | 20ppm | 100ppm | 40 ppm
calib. (4 std. with % - > sppm | zppm | a0pom | 20 ppm
similar salt conc.) Mg - Mg 10ppm | zpem | 40ppm | 20ppm
Mn 20 ppm Mn 2 ppm 10 ppm 20 ppm
Na 20 ppm Na 2 ppm 10 ppm 20 ppm
= Nordwestdeutsche P 20)ppm P i || AOippiw || 20
” Forstliche Versuck 20 ppm 2 ppm 20 ppm
M Gottingen, Germa Ti B Ti 8 ppm 2 ppm
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Measuring of elements in agua regia digestion soluti ons with ICP
— problems and solutions

adapted 4 point calib.
HNO, matrix

adapted 4-point calib.
aqua regia matrix

=> For some elements
variations from -5 %
(KYto+5 (P)or+10%
(heavy metals)

variation from the index value %
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Measuring of elements in aqua regia digestion soluti

— problems and solutions

ons with ICP

=> For some elements
variations from — 5 %
(K)to+5 (P)or+ 10 %
(heavy metals)

adapted 4-point calib.
aqua regia matrix

variation from the index falue %
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— problems and solutions

Measuring of elements in agua regia digestion soluti ons with ICP

Use of internal standard

Good internal standards react on changings of the viscos ity, the salt

concentration and the plasma temperature the same way as the corrected

elements in the plasma:

Cd 214,4 without (red) / with (green) internal Stan  dard
QC sample = 20 pg/l
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21 /

> 20 W’—H
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Measuring of elements in aqua regia digestion soluti
— problems and solutions

ons with ICP

Use of internal standard

The problem is that different elements lines react sometim

Internal standard lines:

es different from the

Mn 260 nm P 213,6 nm
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=> For each used element line a adapted internal standard IS

needed!
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Measuring of elements in agua regia digestion soluti ons with ICP
— problems and solutions

Thank you
for

your interest !



