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Enjoyment without
consequences

The press regularly reports
about exceeding contami-
nation levels or even scan-

dals in foods and drinks based on
residues, accumulation or illegal-
ly applied substances.

There is a big variety of spectro-
scopic methods for residue analy-
sis and quality control. The
method and type of instrumen-
tation used are determined by the
composition and formulation of
the samples to be measured.
Spectroscopy is the method of
choice if quick and simple infor-
mation about the sample material
is required, both qualitatively 
and quantitatively. The optimum
spectroscopic method is deter-
mined by the sample characteris-
tics. 

UV-VIS Spectrometry

The widest application range 
is covered by the UV-VIS spec-
trometers such as the UV-
2401PC (Figure1), which are 

the public interest, even though,
these platinum elements, through
the liberation of very fine parti-
cles from the catalytic converters
are accumulated in our environ-
ment and found in significant
concentrations in our food chain.
The analytical procedures for the
determination of low level plat-
inum metals is described using
the Shimadzu atomic absorption
spectrometer AA-6800 with elec-
trothermal atomization and back-
ground compensation methods
for solving spectral interferences
(Deuterium- and High Speed Self
Reversal Method).

We will gladly send you further infor-

mation. Please note the appropriate

number on your reader reply card.
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stuffs has to be strictly controlled
according to the paragraphs 5 to
7 of the new European drinking
water regulations (2003). The
concentration levels of the essen-
tial and toxic elements are tightly
controlled so that a constant
water quality can be maintained.
Elements like mercury, cadmium
and lead are included in the list 
of contaminants and must not
exceed their maximum contami-
nant levels according to EPA.

Other elements, like platinum,
palladium and rhodium actually
are not straight in the focus of

ideal for the quantitative and
qualitative analysis of samples in
absorption, transmission and
reflection measurement modes.
Sensitive determinations of trace
and ultra trace elements in aque-
ous and organic solutions can be
determined using atomic absorp-
tion spectrometers.

FTIR Spectrometry

FTIR Spectrometers covering 
the near to the far IR region
allow the specific identification
of substances. They can be used
in combination with a range of
accessories, including micro-
scope, each accessory being
selected according to the sample
material and properties. Fluores-
cence spectrometers capable of
highly sensitive quantitative ana-
lyses complete the range of spec-
troscopic methods suitable for
the analysis of food stuffs.

Atomic Absorption 
Spectrometry

Even though quantitation of sub-
stances in food is a typical spec-
troscopic application, the deter-
mination of trace elements is the
favourite subject of atomic
absorption spectrometers. The
drinking water as one of the most
important ingredients of all food-

Spectroscopy in Food Analysis

Figure 3: The fully automatic 

atomic absorption spectrometer 

AA-6800

Figure 1: The UV-VIS Spectro-

photometer UV-2401PC

Figure 2: The FTIR Spectrometer 

IRPrestige-21

Determination of hazardous
substances according to RoHS

Energy-dispersive X-ray
fluorescence is a fast and
simple analytical method

for the determination of com-
pounds which are addressed 
under the RoHS ("Restriction of
the use of certain Hazardous
Substances") directive. This 
directive on the limited use of
certain hazardous compounds 
has been integrated into national
legislature by the European
Union member states. The new
legislature will come into effect
on July 1, 2006 and will restrict
the use of lead, mercury, cadmi-
um, hexavalent chromium and
two brominated flame retardants
which are used in the manufac-
ture of electrical and electronic
equipment.

The RoHS directive applies to all
electrical household equipment,
consumer electronics, IT- and
telecommunication equipment,
lamps and lights, electronic tools,
toys, electronic medical equip-
ment, monitoring and control 
instruments as well as slot- or
vending machines. There are

exceptions for certain applica-
tions, but otherwise the thres-
hold values apply to the above-
mentioned compounds, for
instance 100 mg/Kg for cadmium
or 1,000 mg/Kg for lead. These
threshold values are derived from
element concentrations per unit
weight of the homogeneous sam-
ple material.

Shimadzu, one of the world lead-
ers in analytical instrumentation, 
offers within its wide product
range numerous systems which
are able to detect the lowest con-
centration levels of hazardous
compounds. For instance, in the
analysis of cadmium, concentra-
tions as low as 0.1 mg/L can be
detected using atomic absorption
spectrometry in the flame atomi-
sation mode while the digital
graphite furnace mode with elec-
trothermal atomisation can
detect concentrations even as low
as 0.1 µg/L. For the determina-
tion of hexavalent chromium it is
recommended to use UV-VIS
spectrometry. This is implement-
ed quickly and easily in the 
routine laboratory using the
UVmini-1240. Polybrominated
biphenyls as well as polybromi-
nated diphenyl ethers are anal-
ysed by FTIR spectrometry
using the IRPrestige-21 or the
GCMS-QP2010 systems. 

Development of a routine
analysis method 

In the context of a research
cooperation with the ERA Tech-
nology Ltd. Research Institute in
Leatherhead, U.K., a Shimadzu
EDX-700HS energy-dispersive
X-ray fluorescence spectrometer
was used for RoHS determina-
tion of hazardous substances

with the goal of developing a
routine RoHS compliant analy-
tical method for conventional
construction parts such as circuit
boards, cables and electronic
parts. Furthermore, it should be
possible to position the sample
directly in the sample compart-
ment for a non destructive meas-
urement. 

The results confirm that energy-
dispersive X-ray fluorescence is 
a high-performance and flexible
analytical method. However, it
was also apparent that depending
on the sample material, the
choice of system parameters
played an important role in
obtaining the correct result. The
EDX-700HS with its flexible
system configuration guarantees
the highest possible reliability of
the analytical data. 

The research results were pre-
sented on October 21, 2004 dur-
ing the international "Lead-free
Conference"* in Frankfurt, Ger-
many, by Dr. Chris Robertson,
ERA Technology Ltd., Leather-
head, under the following title:
“A case study of energy-dispersive
X-ray fluorescence as a tool for
RoHS compliance analysis”. 
A special reprint of the publica-
tion is available upon request.
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* IPC/JEDEC 7th International 

Conference on Lead Free Electronic

Components and Assemblies
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Large sample compartment with camera option for easy positioning of

the sample. More about the EDX-HS system on page 28

Energy-dispersive X-ray Fluorescence Spectrometer


