
SP Technical Research Institute of Sweden develops and transfers technology for improving 

competitiveness and quality in industry, and for safety, conservation of resources and good 

environment in society as a whole. With Swedens widest and most sophisticated range of 

equipment and expertise for technical investigation, measurement, testing and certfi cation, 

we perform research and development in close liaison with universities, institutes of technol-

ogy and international partners.

SP is a EU-notifi ed body and accredited test laboratory. Our headquarters are in Borås, in 

the west part of Sweden.

Examples of technical resources
• TOF-SIMS (time-of-fl ight secondary ion mass spectroscopy):
 Identifi cation and semi-quantifi cation of the presence of
 chemical compounds in particles. Agglomerations of 
 particles and individual particles down to 1µm.

• ICP-MS (inductively coupled plasma mass spectrometry):
 Quantitative analysis of metals and heavy metals. 
• IC (ion chromatography): Quantitative analysis, e.g. of 
 chloride and sulphate ions.

• ESCA (electron spectroscopy for chemical analysis): 
 Surface-sensitive analysis of atomic composition. 
 Measurement depth 2-10 nm, depending on the material.

• Gas adsorption for multipoint analysis of specifi c surface 
 and porosity: Measurement of pore size distribution and
  multipoint BET specifi c surface.

• ELPI (electrical low-pressure impactor): Real-time 
 measurement of particles in gas, e.g. smoke or outdoor air. 
• DLPI (Dekati low-pressure impactor): Characterisation of  the
 mass size distribution of particles.

• BM dust detector: Measurement of the degree of dust 
 coverage on a surface.

• AFM (atomic force microscope): For measuring shape, 
 size and force.

• Air jet sieving: Determination of granular size. 

• ESEM-EDX  (scanning electron microscope with energy-
 dispersing X-ray analysis): Two-dimensional analysis of 
 particles shape and size down to 10 nm. Semi-quantitative
 element analysis of individual particles down to approx 1 µm.

• Optical instruments for measuring smoke density and visibility.

• GC-MS (gas chromatograph): Analysis of organic content.

• Exposure chamber for inhalation of wood-smoke particles.

• Powder production (lab-scale facilities): Spray-drying 
 (conventional as well as for meso-porous particles), 
 freeze-drying, freeze-granulation.

Powder Network
In order to broaden the competence of participating companies, 
SIK (the Swedish Institute for Food and Biotechnology), to-
gether with industry, has been running a network in the fi eld of 
powder technology since 1999. This Powder Network serves as a 
forum for those who work with powder, whether as raw materi-
als, ingredients or products (visit www.sik.se).

SP offers a broad train programme in most fi elds and can 
provide customized courses in many areas.

 
TOF-SIMS (Time-of-fl ight secondary ion mass spectrometry)

Training
SP conducts extensive training activities in most fi elds. We can 
also offer tailored courses in many of the areas described in this 
folder. For further details, please get in touch with one of the 
contact people listed below.

Contact Person YKI
Anna Fureby
Phone: +46 8 50 10 60 46
E-mail: anna.fureby@surfchem.kth.se

Contact person SIK
Ulla-Karin Barr
Phone: +46 31 335 13 51
E-mail: ukb@sik.se

Katarina Malaga
Phone: +46 10 516 51 33
E-mail: kararina.malaga@sp.se

Lars Rosell
Phone: +46 10 516 52 71
E-mail: lars.rosell@sp.se

Reine Johansson
Phone: +46 10 516 54 97
E-mail: reine.johansson@sp.se

Linda Johansson
Phone: +46 10 516 55 01
E-mail: linda.johansson@sp.se

Contact people SP
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SP Technical Research Institute of Sweden
Box 857, SE-501 15 Borås, Sweden

Telephone: +4610 516 50 00

Telefax: +46 33 13 55 02

E-mail: info@sp.se

www.sp.se
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TOF-SIMS image showing the distribution of NaCl (red), KCl (green) 
and CaCl2 (blue) on the surface of a deposit sample from a heat and 
power boiler. The area of the picture is 100 x 100 µm2. 

A fl uid-fi lled patch on the surface of a plate is used 
to measure the chloride content and thus determine 
the corrosion risk (the so-called Bresle method). 

SP combines broad competence with advanced technical equip-
ment to measure particle concentrations and properties. In many 
cases, the particles are suspended in gas, e.g. outdoor air or 
smoke. Particles and gas together constitute an aerosol. SP also 
offers broad knowledge about aerosols and is thus able to pro-
vide services in these fi elds for most lines of business.

Particles in combustion gases
Particles that arise during combustion can lead to high particle 
concentrations in the air. At heat and power plants, particles can 
cause deposits, leading to corrosion and worsened operating 
economy.

We conduct various types of particle measurements. SP is ac-
credited for dust sampling in stack gases from combustion plants. 
More advanced measurements may include particle mass distribu-
tion, particle size distribution or measurements of particle-bound 
PAH (polycyclic aromatic hydrocarbons). Particle size distribution 
is measured in the nanometer to micrometer range, and can even 
be measured in real time. In a number of projects, we analyse col-
lected particles in terms of content and sometimes also geometry.

Particles in smoke
How are particles spread in connection with fi res? Are highly toxic 
substances formed? What materials give rise to hazardous sub-
stances? These are examples of questions we can answer.

We study particle formation from burning materials and investi-
gate how particles and substances integrate in gas phase. Using 
lasers, we also measure smoke density and visibility in smoke from 
different fi res. Our areas of research include the health effects of 
smoke, where particle characterisation plays a key role. We also 
work with modelling to simulate the dispersion of smoke in the 
surroundings. After a fi re, it may be necessary to measure the 
chloride content on machinery surfaces etc, e.g. to prevent  future 
corrosion or to check the effi cacy of a clean-up. This is done by 
means of the Bresle method.

Particles in the surrounding air
Traffi c and wood fi res give rise to particle formation that can 
adversely impact the environment and health. Outdoor air is gov-
erned by quality norms. It is also important to gain knowledge 
about what types of particles are formed.

SP is conducting several projects relating to particles in the out-
door air and indoor environments. We analyse chemical composi-
tions (organic substances) of particles sampled onto quartz fi lters 
via direct heating in a gas chromatograph with mass-spectromet-
ric identifi cation of substances (GC-MS). In one of our research 
projects  we are developing knowledge of how particles in the 
nanometer range are formed through chemical reactions of gase-
ous pollutants in indoor air. One example of a special resource for 
indoor-environment studies is an exposure chamber where test 
subjects inhale wood-smoke particles.

Chemical contents of particles
Can combustion particles cause corrosion? Does this dust contain 
toxins? These are examples of questions we answer. By investi-
gating the chemical contents of particles, we can also pinpoint 
the sources of emissions, a prerequisite for reducing the particle 
content in an environment.

Information about the chemical composition of small particles can 
be obtained by various means. The content of different metals and 
heavy metals, for example, can be quantifi ed, as can the content 
of chlorine, sulphates and phosphorous. Detailed information 
about the chemical content is available via TOF-SIMS (time-of-
fl ight secondary ion mass spectroscopy). A mass spectroscopic im-
age is taken of a sample, enabling determination of the presence 
of chemical compounds, relative quantities and spatial distribution 
over the surface. Individual particles down to 1 µm or particle 
agglomerations can be analysed. The fi ndings can be presented 
in the form of images showing the spatial distribution of specifi c 
compounds over the surface (see picture below; the light intensity 
indicates the amount) and in the form of diagrams showing the 
relative amounts of the analysed compounds in the sample.

YKI (the Swedish Institute for Surface Chemistry) uses ESCA 
(electron spectroscopy for chemical analysis) for surface-sensitive 
elementary chemical analysis of particles and other solid materials.

Geometry and specifi c surface of particles
The pharmaceutical industry needs knowledge about the shape 
and surface of particles, as these factors can infl uence how phar-
maceuticals are taken up by the human body. Particle shape and 
surface are also often of interest in studies of indoor environ-
ments.

SP uses a number of different methods to obtain valuable informa-
tion about the geometry and shape of particles. Two-dimensional 
characterisation of particle size and shape can be done with a 
scanning electron microscope. By data processing two-dimensional 
images can be converted to three-dimensional ones. This method 
is for example used for materials in the manufacture of concrete.

An AFM (atomic force microscope) is a microscope with a scan-
ning probe. The probe is sweeping over a surface and registers 
atomic forces of a few atoms. An AFM can be used to measure the 
size and structure of individual particles as well as particle clusters. 
It also enables three-dimensional analysis of objects in sizes from 
nanometres to micrometres. Moreover, one can measure forces 
(both adhesion and friction) between particles and surfaces, and 
between particles, both in air and in fl uids. Additionally an AFM 
can be used to determine the weight and density of individual par-
ticles. For larger particles, sizes can as well be determined by use of 
an optical measurement microscope.

SP also has instruments for measuring specifi c surfaces, pore 
size, area, volume and pore-size distribution in particles, e.g. in 
powders. Pore diameter measurements are possible down to the 
nanometre level. Such analyses are made in connection with the 
production of cement and concrete, admixtures and pharmaceuti-
cals. 

Ballast material
Knowledge about ballast material is essential for the economy 
of construction projects. SP performs numerous types of ballast 
analysis. 
SP uses a hundred or so different methods to study ballast, i.e. the 
sand, gravel, stones and fi ller used in construction. For example, 
grain-size distribution is analysed with an an air jet sieving with a 
series of square sieves with mesh sizes from 2 mm down to 10 µm. 
This method can also be used for other materials than ballast, e.g. 
ash and chalking compounds for treating acidic lakes and water-
ways.  

Dusty working environments
Dust can pose a major problem in the working environment, e.g. 
at smelting plants, sawmills and storage of biofuels. We conduct 
many different kinds of measurem ents in dusty working environ-
ments.

For comparison with current working environment limit values, 
measurements are made of “total dust”, “respirable dust” or 
in some cases “inhalable dust”. This is usually done within the 
breathing zone of personnel. Specifi c substances such as quartz 
dust and asbestos fi bres can also be studied in the fi eld, both in 
the air and as deposits on surfaces. Special types of dust can be 
determined with chemical methods, e.g. PCB in dust from clean-up 
work.

We also have an impactor for fractioned sampling, which means 
that dust is collected in fi ve different size fractions on a fi lter and 
the mass of each fraction is determined by weighing. As an alter-
native and complement, we also use a small portable laser-based 
particle counter for direct reading of the quantity distribution of 
different size fractions, from particle sizes of 0.3 µm and upwards. 
We can even measure fl uid aerosols, e.g. oil mist, and the amount 
of dust coverage, e.g. to measure the quality of clean-up work.

Filter performance testing
Product tests and measurements let fi lter manufacturers and 
others know whether their products meet the relevant standards.

We conduct various types of particle measurements in fi lters. SP 
is accredited for testing of air fi lters for ventilation systems in ac-
cordance with EN779:2002. In order to determine the properties 
of fi lters in real environments, we perform long-term testing of air 
fi lters. We also have equipment for measuring clean rooms down 
to ISO class 1 (ISO 14644). Optical particle counters are used to 
measure particle collecting effi ciency over fi lters. Other examples 
of products we test and evaluate include HEPA fi lters, motor fi l-
ters, air cleaners and vacuum cleaners.

Formulation and drying of particulates
How does powder dissolve in a fl uid? How does one tailor-make a 
powder? These are examples of question we help food producers 
answer.

YKI (the Swedish Institute for Surface Chemistry) has experience 
in dry formulations of foods and pharmaceuticals, e.g. micro-en-
capsulation and protein formulation. Research has yielded good 
knowledge about how particles, especially particle surfaces, are 
formed during drying processes. This enables selection of composi-
tion and processing that to a great extent can determine the prop-
erties of the particles, e.g. density, wetting ability and shape. At 
YKI we have also worked extensively with inorganic powders. Our 
expertise covers most aspects of powder processing, ranging from 
synthesis and characterisation of powders, to rheology and colloi-
dal chemistry of powder suspensions and the shaping and drying 
of powder compacts.

Many particles are formed during combustion. This picture shows 
two kinds of particles from the combustion of chips of tree tops 
and branches.

Real-time measurements of particles in small-scale wood-burning 
are used to gain understanding of transient combustion processes.

Air fi lter for separation of particles in ventilation systems.

Measurement of dust in the breathing zone of a baker.

Image of a particle in a calibration standard for AFM. 
The particle size is about 0.2 µm.

Analysis of grain size distribution in gravel using an an air jet sieving.Enormous quantities of sub-micron particles are generated during 
a petroleum fi re and spread over vast areas.

Gas adsorption for multi-point analysis of specifi c surface and 
porosity.

Proper housekeeping can maintain the 
concentration of particles in indoor 
environments at a healthy level.
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