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From the 
Chairman
One of Mistra´s main ideas is to invest in strong research groups which, work-
ing alongside users, are able to contribute to solve important environmental 
problems. To be successful, it is necessary to form national teams with the 
best players from diff erent research environments and involve users at an early 
stage.

" is program is a model for the Mistra concept. Four university groups and 
three industry research groups work together to meet the program objectives. 
" e university and industry groups have diff erent cultures. " erefore, team 
building has been an important task in 2007. For a good result it is essential 
that all participating scientists feel a responsibility for the program as a whole 
and not only for the own part. We have come a long way on this path thanks 
to an active work by the management team and this must be an ongoing ef-
fort.

" e integration and validation of research results are continuously performed 
by Volvo Technology. 

Mistra gives priority to a limited number of areas of Swedish and global 
signifi cance. " is program can contribute to progress for:

• a reduced human infl uence on climate

• a non-toxic environment and

• sustainable urban development

To inform about our program and research results we have established contact 
with the research and development program Gröna bilen for joint seminars 
and presentations.

Göran Persson

Göran Persson
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Background
Transportation of people and goods is an integrated part of our society. Trans-
portation has increased during the past centuries, and globally, there are no 
signs that this trend will be reduced. Instead, a forecast predicts that all types 
of transportation will increase.

Although effi  cient and cheap transportation increase standard of living, 
automotive transportation is connected with issues of growing concern. 
Today, the major part of the vehicle fl eet is powered by combustion engines 
that use either diesel or gasoline. " e production of such fuels has over the 
past decades been steadily increasing. However, due to limited oil resources, 
there is a need for alternative fuels and more energy effi  cient use of fuels in the 
presently used engines. Another issue is the emission of greenhouse gases that 
contribute to global warming upon combustion, in particular CO2.  " e exist-
ence of global warming was recognized in the Kyoto Protocol, where also the 
European Community agreed to limit the emission of greenhouse gases. 

Monthly mean carbon dioxide measured since 

1958 at Mauna Loa Observatory, Hawaii. The 

black curve is the seasonally corrected data 

smoothed with a 6-month window. Data are 

reported as a dry mole fraction defi ned as the 

number of molecules of carbon dioxide divided 

by the number of molecules of dry air. Dr. Pieter 

Tans, NOAA/ESRL (www.esrl.noaa.gov/gmd/ccgg/

trends/).

" e energy and CO2 issues call for innovative measures. In the long term 
perspective, solutions may include new forms of sustainable (bio-) fuels and 
fuel-cells using hydrogen produced from water and solar-cells. Although new 
propulsion systems are emerging, such as hybrid power-trains and fuel cell 
systems, combustion engines will continue to be the most important engine 
concept for the next few decades. " us, it is of decisive importance to develop 
these concepts to increase the energy effi  ciency of the engines and simultane-
ously reduce the emissions.

From the perspective of energy effi  cient combustion engines, advantageous 
technologies are diesel for trucks and cars, and lean-burn for cars. Both 
technologies operate at oxygen excess. For emissions control, this constitutes 
a challenge as the normal three-way catalyst concept is not appropriate, and 
as the exhaust gases also have higher concentrations of particulate matter. 
Another issue is the low temperature of the exhaust gases. Energy effi  cient 
after-treatment techniques reducing NOx and particulate matter are needed as 
well as an effi  cient heat recuperation to heat the after-treatment system and to 
increase the fuel effi  ciency.
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The objective
E4-Mistra aims at developing competence in energy-effi  cient new after-treat-
ment systems for combustion engines. 

" e objective of the E4-Mistra program is to demonstrate low emission levels 
(0.005 g PM/kWh and 0.1 g NOx/kWh) with an engine exhibiting low CO2 
emissions. " e target levels should be compared with the most stringent legis-
lative levels today which are 0.01 g PM/kWh (proposed Euro VI) and 0.27 g 
NOx/kWh (US 10).

" e strategy to reach low emission levels combined with the high fuel ef-
fi ciency is a system approach with innovative catalysts and fi lter substrates, 
reformer- and plasma- technologies and heat recuperation.

" e results from the program will be used by several sectors in Swedish 
industry. Moreover, society will benefi t from cleaner air with lower contents of 
pollutants and a reduction of green-house gases. 
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The program
A unique system approach is applied to reach the goals of energy effi  ciency 
and low emissions. " e high energy effi  ciency is achieved by heat recupera-
tion, on board hydrogen production for use in both an auxiliary power unit as 
well as for NOx reduction and by fi nding new solutions for making the after-
treatment system active at low exhaust temperatures. To reach low particulate 
emissions, non-thermal plasma is applied for gasifi cation of the particulate 
matter together with a mechanical fi lter using a sintered metal fi lter. Low NOx 
emissions are achieved by an effi  cient NOx reduction catalyst.

" e system is based on fi ve recent technological advances: " ermoelectric 
materials for heat recuperation, catalytic reduction of NOx over innovative 
catalyst substrates using hydrocarbons from the fuel and hydrogen from a 
high effi  ciency fuel reformer, in situ gasifi cation of particulate matter by low 
temperature plasma, and particulate fi ltration over a porous metal fi lter.

Relation between the different 

components in the program.

" e program is organized in seven component projects. Each component 
project is vital for the integrated result. To achieve seamless interfaces between 
the components, the diff erent projects meet frequently to discuss the entire 
system. In this way, the program represents an interdisciplinary approach to 
advance present technology. " is report briefl y describes the progress during 
2007.
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Hanna Härelind Ingelsten.

Catalytic reduction of NOx

Although new propulsion systems are emerging, combustion systems with 
excess oxygen, like diesel- and lean-burn engines, will likely continue to 
be important engine systems during the next few decades. One important 
draw-back with lean combustion is the formation of nitrogen oxides (NOx). 
In order to convert NOx to N2 in oxygen excess, development of new catalyst 
concepts are required. Within this component project a catalyst is developed 
for energy effi  cient reduction of NOx. " e research is focussed on new, in-
novative catalyst concepts for continuous reduction using hydrocarbons from 
diesel fuel and/or hydrogen from the reformer as reducing agents.

During 2007, the work has been directed to the characterization and catalytic 
evaluation of several silver-alumina catalyst samples, with varying silver con-
tent. " e samples have been prepared by two wet-chemical methods, namely 
the conventional wet-impregnation method and the sol-gel method. In the 
wet-impregnation method a silver precursor is impregnated on a commercial 
alumina powder, while in the sol-gel method precursors of the alumina and 
silver are forced to gel, before drying and calcination. " e type of silver species 
active for the SCR (Selective Catalytic Reduction) reaction is thought to be 
small (only a few atoms), and/or ionic or even integrated in the alumina ma-
trix. Several diff erent characterization methods have been used to study the Ag 
and the alumina phases in the samples. Our results indicate that the samples 
prepared by the sol-gel method in general contain smaller and more integrated 
silver species compared to the wet-impregnated samples. 

All samples have also been catalytically evaluated with respect 
to NOx reduction activity and selectivity, using propene and 
octane as reducing agents. In general, octane is more active 
than propene at lower temperatures and in most cases the sol-
gel samples appear to be the most promising ones. A catalytic 
sample, prepared with the sol-gel technique, has been delivered 
to Volvo Technology AB for further testing in their synthetic 
gas-bench. 

Complementary to experimental methods, theoretical calcula-
tions are of importance for the fundamental understanding of 
catalytic processes. In particular calculations on the atomic scale 
can give valuable information concerning reaction pathways. To 
obtain such information, a theoretical part based on the Density 
Functional " eory (DFT) has been added to the component 

project during this year. " e aim is to develop a theoretical understanding and 
model for the catalytic system. Initially, α-alumina has been used as model 
support material as it has a low number of defects. Furthermore, experiments 
with DRIFTS (Diff use Refl ection Fourier Transform Infrared Spectroscopy) 
have been performed for several model reactions, in order to follow the evolu-
tion of species on the catalyst surface. " e results from the DRIFTS experi-
ments can be compared with the vibrational modes obtained by DFT and the 
results are promising, with good correlation between theory and experiments.

" e catalytic reduction of NOx component has during 2007 been performed 
by Hannes Kannisto, Anders Hellman, Henrik Grönbeck and Hanna Häre-
lind Ingelsten at the Competence Centre for Catalysis, Chalmers University of 
Technology. 

Results from the catalytic 

evaluation. The NOx reduction 

with octane, as a function of 

temperature is shown for silver-

alumina catalysts prepared by 

the wet-impregnation and sol-gel 

methods, respectively. 
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Low temperature plasma

" e main objective of this component project is to develop a Plasma Particu-
late Gasifi er (PPG) with the aim to gasify carbon particulate matter in the 
diesel exhaust at reasonably low power consumption. 

During 2007 the Plasma Group at the Uppsala University completed design 
of testing line with the reactor part and a port for the microwave power inlet 
for fi rst feasibility tests on interactions of the microwave power with carbon 
particulates. 

A dedicated plasma source/reactor with microwave generation has been 
designed and built for this purpose. " e testing line has been set up for experi-
mental study of microwave power interaction with carbon particulate matter 
in- and outside the plasma phase. " e plasma burner assembly, inlet tuner, 
resonator chamber, resonance tuner and outlet assembly have been manu-
factured according to the Plasma Group design. A simple gravimetric carbon 
particulate monitoring system was selected for measurements. 

Absorption of microwave power by carbon particulates will be tested during 
2008, and results will be used for further optimization and mofi cation of 
PPG. " e continuous wave microwave power generation will be compared 
with the pulsed microwave power generation.

" is component project is performed by Ladislav Bardos, Claes Weyde and 
Hana Baránková at the Plasma Group at the Ångström Laboratory, Uppsala 
University.   

Plasma in the Plasma Particulate Gasifi er reactor 

Hana Baránková.
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Thermoelectric materials

" e aim of this component project is to develop new and effi  cient thermoelec-
tric materials that can be used in devices to recuperate some of the energy lost 
as waste heat from a combustion engine. " ermoelectric devices convert ther-
mal gradients into electricity and require two types of thermoelectric materials 
for their function, a p-doped and an n-doped semiconductor. 

A high performing thermoelectric material has a high fi gure of merit, ZT = 
S2σT/κ, at the desired temperature T, where S is the Seebeck coeffi  cient, σ is 
the electrical conductivity and κ is the thermal conductivity, all of which are 
temperature-dependent. " ermal conductivity consists of lattice vibrations 
and heat-conduction through electronic conduction, which means that to 
improve ZT one may target to preferably lower the lattice vibration part of κ 
to avoid lowering σ as much.

This component is per formed 

by Daniel Cedercrantz, Ma 

Yi and Anders Palmqvist at 

Applied Sur face Chemistry, 

Chalmers University of Tech-

nology.

Anders Palmqvist.

" e activities during year 2007 have been focused on the synthesis and struc-
tural characterization of new thermoelectric materials and on the establishment 
of access to instrumentation for thermoelectric properties. We follow two dif-
ferent routes towards new effi  cient thermoelectric materials. " e fi rst is based 
on the phonon-glass-electron-crystal (PGEC) concept in which host guest 
structures are used to effi  ciently reduce the lattice vibration part of the thermal 
conductivity of the material without losing too much in electronic conduction. 

In the second route we seek to exploit some of the proposed positive ef-
fects of nanostructuring on thermoelectric materials performance. 

Our focus along the fi rst route is on germanium-based clathrates. " e 
synthesis of germanium-based clathrates involves solid state melting pro-
cedures that need to be done under inert atmosphere. Several syntheses 
and post synthesis treatments of clathrates have been made this year. To 
enable synthesis of new elemental compositions of clathrates within the 
project additional modifi cations to the available synthesis equipment 
have been made during 2007, and plans for even further modifi cations 
have also been detailed. 

During 2007, the work following the nanostructuring approach towards 
new thermoelectric materials has resulted in a M.Sc. thesis on the develop-

ment of a new method to electrochemically prepare nanostructures of the 
thermoelectric material Bi2Te3. " is work has continued as a Ph.D. project in 
which we have further refi ned experi-
mental details concerning the synthesis 
and growth conditions as well as initiated 
structural characterization of the prepared 
nanostructures.

An experimental setup for measurements 
of thermoelectric properties has been 
designed in collaboration with Termo-
Gen and partly constructed during 2007. 
Together with other research groups at 
Chalmers funding has been granted for a 
very advanced commercial instrument for  
physical property measurements, ideal for 
measuring detailed thermoelectric 
transport properties. 

Large crystals of the 

Ba8Ga16Ge30 type-I clathrate 

prepared at Chalmers

Crystal structure of Ba8Ga16Ge30 

showing Ba atoms (green) located 

in the cages formed by the Ga/Ge 

framework atoms (grey).
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Reformers for hydrogen production

Reformers have successfully been used in the past to produce fuels for fuel 
cells. " e fuel cells can be used for generating propulsion for the vehicle, or 
in an auxiliary power unit (APU). " e primary purpose of this component 
project is to produce hydrogen via catalytic reforming of commercial fuels. 
" e hydrogen should be used both in an APU system and to increase the 
catalytic activity of the NOx reduction catalysts.

During 2007 a study of multi-fuel reforming was carried out to investigate 
the practical feasibility of using the present reactor design to reform various 
fuels. In this experimental investigation catalytic reforming of diesel, gasoline, 
E85 (85 % ethanol, 15 % gasoline), dimethyl ether (DME), ethanol and 
methanol was studied. " e same catalyst composition was used in all experi-
ments: 1 wt% rhodium on a surface-enlarging layer (washcoat) composed of 
γ-Al2O3, CeO2 (10 wt%) and La2O3 (5 wt%). " e catalysts were prepared 
in-house by incipient wetness impregnation of γ-Al2O3 powder followed by 
calcination and dip-coating of monoliths. " e ceramic monoliths were cut out 
from cordierite bricks with a cell density of 400 cells/in2. " e lanthanum was 
added to improve stability by avoiding phase transformation of the γ-Al2O3 
and subsequential loss of surface area. Cerium dioxide was used to improve 
oxygen transport to the catalyst surface. " is is benefi cial for the activity of the 
catalyst in the mixed partial oxidation-steam reforming reaction mechanisms. 
Heat is supplied directly to the catalytic surface by partial oxidation and 
thereby enhances the highly endothermic steam reforming reaction.

Reformer catalyst 

monoliths used at KTH. 

Uncoated ceramic (left) 

coated ceramic (mid) and 

metal (right).  

Lars J. Pettersson.

" e reformer design was evaluated in terms of fuel conversion and selectivity 
to hydrogen and carbon dioxide. " e conclusion of the study was that the 
reformer design was most suitable for use with hydrocarbon mixtures such as 
diesel, gasoline, and E85, where it represents a good basis for an optimized 
multi-fuel reformer design.

One of the most important events in the project during 2007 was the design 
and construction of a new generation of a fuel reformer based on results at 
KTH and at Volvo Technology and Volvo PowerCell. Based on experimental 
results and using computational fl uid dynamics (CFD) a new reformer design 
has been developed. " e layout of mixing of fuel, air and steam has been 
changed. A number of diff erent nozzle designs have been evaluated in order to 
improve spray characteristics and evaporation. During 2008 the new reformer 
design will be evaluated at KTH. 

This component is per formed 

by Xanthias Karatzas and Lars 

J. Pettersson at Chemical 

Engineering and Technology, 

Royal Institute of Technology.
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Thermoelectric devices for power generation

" ermoelectric (TE) power generators are solid state devices with several 
advantages in comparison to other heat recuperation methods. " e advantages 
include no moving parts, small size, simplicity, and reliability for electrical 
power generation applications. In such applications, two dissimilar TE materi-
als (one p-type and one n-type conductor) are joined and positioned with the 
two ends at diff erent temperatures. 

During 2007, the design of a large scale thermoelectric generator (version 1, 
V1) has been completed. It is a development of the previous cylindrical test 
module that was reported for 2006. " e new V1 is modular, built with fl at 
modules and can be scaled to a capacity of 2 kW, the ultimate target for the 
project. " e fi rst version will be equipped with present state of the art high 
temperature and medium temperature materials; PbTe, TAGS-85 and Bi2Te3. 
" e fabrication of the components for the V1 TEG is started with thermo-
electric materials, modules and the hot side heat exchangers with heat pipes. 
" e fi rst test run of the TEG will be performed during the fi rst months of 
2008. " e power of V1 will not reach the ultimate power output since the 
temperatures are lower than optimum for the present materials. However, the 
development of the modules will continue, and the next generation will be 

based on materials optimized for lower temperatures. Presently we are 
using lead telluride, TAGS-85 and bismuth tellurides in the V1 mod-
ules. An alternative method of doping the p-type PbTe is developed 
in order to minimize contamination by foreign dopant elements. A 
recipe for TAGS-85 material has been calculated and the material is 
suitable for the actual operating temperatures and will be used until 
suitable p and n materials are available within the project. " e materi-
als with clathrate structure developed by Chalmers are candidates for 
the next generation TEG. A method to achieve high density com-
pacts, 92% of theoretical density, has been developed by us. " e work 
will continue in order to further increase the density of the compacts. 

Measurements have been performed on thermoelectric semi-modules (rows) 
with elements of the same size as will be used in V1. A row is a part of a com-
plete module and consists of 2 or more p-n couples. Performance characteriza-
tion of p- and n-type PbTe materials and elements produced by us show very 
good results with a measured fi gure-of-merit, ZT, above 1.2. " e TAGS-85 is 
soon to be characterized.

A glove-box has been upgraded with new gloves and glove ports and a new 
load lock. " e glove box is now suitable for weighing of reactive materials, 
grinding of ingots and sealing of modules in inert atmosphere. We have also 
invested in a plasma weld unit for module sealing, heat pipe production and 
contacting.

Moreover, during 2007 a mathematical model has been developed for simula-
tions of the thermoelectric generator performance. " e model enables varia-
tion of material properties, heat exchanger system as well as other parameters 
and is used to predict the power and effi  ciency of a TEG with diff erent mate-
rial properties/combinations, operating points and dimensions.

We have also assisted the group at Chalmers with the design of equipment for 
the measurement of thermoelectric properties.   

This component is per formed 

by Gerd Holmgren, Vivianne 

Svensson and Lennart Holm-

gren at Termo-Gen AB.

Lennart Holmgren.

Contact plates for cold (left) and 

hot (right) interfaces 



First prototype of the diesel 

particulate fi lter with sintered 

metal plates
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Metal powder fi lters

Although diesel engines are energy effi  cient combustion engines, the exhausts 
contain undesirable amounts of particulate matter and NOx. One way to 
remove the particulate matter is by use of a Diesel Particulate Filter (DPF). 
Such fi lters should not only absorb particulate matter effi  ciently, they should 
also regenerate themselves, in order not to fi ll up and cause increased fuel 
consumption.

During the year of 2007 Höganäs AB and Volvo Technology have collabo-
rated intensively in order to design and manufacture a small diesel particulate 
fi lter (DPF) prototype. One of the objectives for the design of the diesel 
particulate fi lter prototype has been that it shall have the potential to be used 
in an integrated solution with plasma, reformer, NOx reduction catalyst and 
thermoelectric materials. In order to fi nd an interesting design we have used 
the combined knowledge concerning material characteristics for stainless steel 
powders, possible sintered structures of stainless steel powders, heavy duty 
diesel truck operation and the requirements on diesel particulate fi lters that 
was developed and reviewed during 2006. In order to be able to manufacture 
the fi rst prototype during 2007 stainless steel powder 310B (25% Cr, 20% 
Ni, 2.5% Si, bal. Fe) has been produced. " is powder has been used for 
manufacturing of sintered porous metal powder sheets 
of appropriate shape to fi t into the suggested design of 
the small DPF prototype with an approximate volume 
of 1.8 litres. Diff erent ways to produce the porous metal 
powder sheets to the desired shape for the design have 
been reviewed, evaluated and tested. 

A study of diff erent design parameters for the prototype 
has been performed. Computational fl uid dynamics 
(CFD) calculations at Volvo Technology showed how the 
total pressure drop across the DPF and the fl ow distribu-
tion was aff ected by the channel dimensions, pressure 
drop across the fi lter media and the overall dimensions 
of the DPF. " e calculations also showed that the fi lter 
media was used eff ectively in most of the studied cases, 
but that an inappropriate design could lead to poor 
distribution of the gas fl ow. 

" e porous metal powder sheets from Höganäs have been mounted in order 
to fi t into the suggested design and the DPF prototype has been adjusted to 
fi t into the appropriate test facilities at Volvo Technology. " e DPF prototype 
was tested in real engine bench exhausts, and the results from the fi rst tests 
showed a high degree of fi ltration effi  ciency. " e fi ltration effi  ciency of the 
DPF was typically 95-98 % with respect to the number of measured particles 
(larger than 5 nm) and about 99 % of the total mass of the particulates. 

" e high temperature oxidation resistance of the metal powder material is very 
important in diesel particulate fi lter applications. Traditionally, in the steel 
industry, stainless steel alloys containing iron, chromium and aluminium (e.g. 
FeCrAlloy) are used in demanding high temperature oxidizing applications. 
However, in powder metallurgy with water atomised powders this is diffi  cult 
due to the highly oxidizing properties of the aluminium that make water 
atomising as well as sintering of the produced metal powder very diffi  cult. In 
order to overcome these diffi  culties a new metal powder containing copper 

Per-Olof Larsson
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as well as the iron, chromium and aluminium has been developed. Diff erent 
amounts of the alloying components have been tested and good results have 
been obtained with aluminium contents in the range of 5.5-15% and copper 
contents in the range of 5-15% while the chromium content has been 22%. 
FeCrAlCuSi (22% Cr, 10% Al, 10% Cu, 1% Si, bal. Fe) is one example of 
a composition that has shown good results.  " e presence of copper in these 
alloys make the sintering of the metal powder possible and the excellent high 
temperature oxidation resistance compared with the reference alloy, 310B 
(25% Cr, 20% Ni, 2.5% Si, bal. Fe), is obtained also in the presence of cop-
per.

In the diesel particulate fi lter application the porosity of the porous metal 
sheet is very important and the porosity must be optimized to give low pres-
sure drop and high diesel particulate separation. It is known that particle size 
distribution and particle morphology of the metal powder aff ect the porosity. 
Tests during this year have also shown that the manufacturing method aff ects 
the porosity slightly, due to diff erent packing densities obtained with the 
diff erent manufacturing methods before sintering. Additionally it has been 
shown that the sintering temperature in combination with the alloy com-
position control the porosity. In reality, however, the trade off  between the 
mechanical strength and the porosity limits the possibility to aff ect the poros-
ity. Addition of organic additives to increase the porosity was not eff ective due 
to the risk for crack formation during sintering or the formation of big pores 
instead of a network of very fi ne pores.

" is component is performed by Owe Mårs, Ingrid Hauer, Jörgen Knuth-
Nielsen and Per-Olof Larsson at Höganäs AB.
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System integration and validation

Volvo Technology has during 2007 continued to integrate the component 
projects. Volvo has focused on three issues: development of a new generation 
of the diesel reformer system, construction and testing of a DPF prototype 
and evaluation of commercial NOx reduction catalysts. 

" e modeling of the diesel reformer system by computational fl uid dynam-
ics (CFD) has been performed, and an improved design for the reformer 
system was developed based on the results from the calculations. Two reformer 
systems have been built, where Volvo will use one system in internal develop-
ment and one system has been delivered to KTH. A new reformer laboratory 
was built during 2007 and will be used to evaluate the reformer design. " e 
fi rst results showed an improvement on the hydrogen yield and by-product 
formation as compared to the previous design, but also that the system is 
sensitive to changes in the mixing zone of the diesel and air/steam. 

Commercial HC-SCR catalysts for NOx reduction has been tested at Volvo, 
in order to compare the results with the catalysts developed by KCK. " e 
catalysts have been tested in a synthetic gas bench. " e tested commercial 
catalysts were based on either zeolites or on Ag/Al2O3, the later system being 
similar to the systems developed by KCK. In general, the activity of the com-
mercial catalysts were higher than from the catalyst developed by KCK, and 
especially the systems based on zeolite structures were more active after ageing. 
Addition of hydrogen from a reformer will, however, have a more benefi cial 
eff ect on the activity for the Ag/Al2O3 based systems. 

Volvo has supported Uppsala University by characterizing the engine out 
emissions from the diesel generator that will be used for testing the low 
temperature plasma system. " e particulate emissions were characterized 
with respect to both size and number. " e tests showed that the generator 
produced particulates of a consistent distribution after the engine had reached 
its operating temperature.

An evaluation of alternatives to heat recuperation has been initiated, and will 
continue in 2008. " e main alternatives to thermoelectric generators are turbo 
compound systems and Rankine cycle machines. An engine bench test cell has 
during the year been prepared for evaluation of the thermoelectric generators.

Several work-shops and meetings with the project leaders have been arranged 
focused on integrating the component project. A one-day workshop with all 
project participants was arranged in February, with invited speakers from dif-
ferent companies within the Volvo Group.

" is component is performed by Lennart Andersson, Anders Karlsson, Jazaer 
Dawody, Fady Ishaq and Jonas Edvardsson at Volvo Technology.

Jonas Edvardsson.
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" e program is a joint research initiative between four academic partners 
and three industrial partners:

Chemical Engineering and Technology, Royal Institute of Technology (KTH)

Competence Centre for Catalysis, Chalmers University of Technology

Applied Sur face Chemistry, Chalmers University of Technology

Plasma Group at Ångström Laboratory, Uppsala University

Volvo Technology AB

Termo-Gen AB

Höganäs AB

Volvo Technology AB hosts the program. 

Management and
organization

Graduate course
During 2007 an important part of integration between the projects was the 
PhD course “Energy effi  cient reduction of emissions from heavy-duty vehi-
cles”, which is developed by the project managers in the program. " e course 
includes a number of lectures and laboratory demonstrations at the various 
universities and participating companies.

Communication of results
" e results of the program are continuously summarized in internal reports. 
Moreover, during 2007 contributions from the program have been presented 
at 3 international conferences and 3 invited lectures have been delivered with 
results from the program.

Two program meetings for all program participants including also  the pro-
gram board have been held on Fårö and on Lidingö, respectively.

Industrial component
projects 
" e industrial component projects at Termo-Gen AB, Höganäs AB and Volvo 
Technology are fully integrated in the E4-Mistra project. " ese projects are 
fi nancially supported by the Swedish Road Administration.




