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Introduction

Industrial processes, such as electroplating, smelting and
mining, have increased the introduction of chromium into
the environment. Chromium has been linked with raised
incidences of dermatitis and allergies, so monitoring of the
metal in a wide variety of matrices has become increasingly
important as legislation is introduced. European
Community Directive 85/C 351/11 permits a maximum
chromium concentration of 5 pg/L for water containing
up to 50 mg/L of CaCO3. EPA method 7191 for the
Atomic Absorption Graphite Furnace analysis of
chromium requires a Method Detection Limit of 1 pg/L
and a Working Range of 5 to 100 pg/L.

Analytical Range

A method for the determination of chromium in water
samples containing high concentrations of dissolved solids
is presented. Seawater samples containing less than 10 pg/L
of chromium could be analysed. The working range was
up to at least 40 pg/L with no sample dilution.

Principle
Saline water samples containing 3.5 % m/v dissolved
solids were determined directly with only a 5 % v/v
dilution. No chemical treatment was required. Samples
were analysed by direct calibration against aqueous
standards using Graphite Furnace Atomic Absorption
Spectrometry with Quadline background correction.
Thermo Scientific Extended Lifetime Cuvettes (ELC's)
were used throughout.

Method

Reagents:

Nitric acid (Spectrosol grade).

Chromium master standard (1000 mg/L Spectrosol or
equivalent).

Sample collection:

Samples should be collected in acid-washed, metal-free
plastic or glass containers. Samples were acidified with 2
mL 50 % v/v hydrochloric acid for a 2 L sample (EC
Directive) or to pH <2 with nitric acid for a 600 mL
sample (EPA Method 7191) immediately after collection.
Samples were stored at 4°C and analysed as soon as
possible. The maximum holding time is 6 months.

All reagent examples available from:

Fisher Scientific
Bishop Meadow Rd
Loughborough,
LE11 SRG

UK

NRC Reference seawater samples were obtained from:

Queen’s Road
Teddington
TW11 OLY
UK
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Figure 3: Cr working calibration range




Results
The results from the standard additions experiment are
summarised in table 1 below.

Sample Spike (pg/L) Result (pg/L) Expected (pg/L)
NASS-2 0.0 0.128 0.175
NASS-2 1.0 1.158 1.175
NASS-2 2.0 2.182 2175

Table 1: Standard additions results

A standard addition calibration is shown in figure 4. and
the relevant transient peak profiles are shown in figure 5.

Results from the analysis of 48 samples over a 24 hour
period are given below in table 2, and are plotted in figure 6.
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Figure 4: Chromium standard additions calibration

Sample Spike (pg/L) Mean result 24 hr %RSD  Number
NASS-2 20 0.129 55 12
NASS-2 4.0 0.256 45 12
NASS-2 6.0 0.398 34 12
Blank 0.0 0.016 7.7 12

Table 2: Reproducibility results
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Figure 6: Reproducibility plot for 48 samples

A normal calibration procedure was used.

Linear regression plots of the standard addition
analyses are shown in figure 7. As the regression plots
have similar gradients this indicates that normal
calibration can be used for sea water samples.
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Figure 5: Chromium in seawater signals

Figure 7: Linear regression plots




Conclusions
A simple method for the routine determination of
chromium in seawater samples is presented. Standard
additions analysis was proved not to be necessary.
Quadline background correction successfully corrected
for any residual background interferences, in the samples,
at the chromium wavelengths. The background and
chromium signals could be accurately sampled due to the
high measuring frequency of the Spectrometer. No furnace
emission breakthrough was observed due to the superior
echelle optics used in the spectrometer.

The method of sample treatment aescribed in this publication should be performed only
bya hemist or clan trained in the use of safe technigues in analytical
chemistry. Users should acquaint themselves with particular hazards which may be
Incurred when toxic materials are being analysed and In the instruments, and the
instrument must be used in accordance with the operating and safety instructions given
In the Operators manual.

The exact mode/ of instrument on which this analysis was performed may differ from that
stated. Although the contents have been checked and tested, this document is supolied
for guidance on the strict understanding that nerther Thermo Fisher Scientific, nor any
other person, firm, or company shall be responsible for the accuracy or réliability of the
contents thereof, nor shall they be liable for any loss or damage to property or any injury
lo persons whatsoever arising out of the use or application of this method.
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