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Michael Schütze, born 
in 1952, studied materials 
sciences at the University of 
Erlangen-Nürnberg from 1972 
to 1978, then joined the Karl 
Winnacker Institute of the 
DECHEMA as a research asso-
ciate. He received his doctorate 
in engineering sciences from the 
RWTH (Technical University) 

in Aachen in 1983, completed his habilitation in 1991, 
becoming a member of the external teaching staff of 
the RWTH. Since 1998, he holds a professorship there. 
He was appointed director of the Karl-Winnacker-
Institute in 1996 and Chairman of the executive board of 
DECHEMA-Forschungsinstitut in 2012. He is recipient 
of the Friedrich-Wilhelm-Prize, the Rahmel-Schwenk 
medal, the Cavallaro medal and the U.R. Evans Award, 
past Chairman of the Gordon Research Conference on 
Corrosion, editor of the journal Materials and Corrosion, 
Past-President of the European Federation of Corrosion, 
Past-President of the World Corrosion Organization and 
Chairman of the Working Party Corrosion by Hot Gases 
and Combustion Products of the European Federation of 
Corrosion.

Roman Bender, born in 1971, studied chemistry 
at the Justus Liebig University of Giessen from 1992 to 
1997. After he received his diploma he joined the Karl-
Winnacker-Institute of the DECHEMA in Frankfurt (Main) 

as a research associate. Since 
2000 he has been head of the 
group materials and corrosion 
at the DECHEMA and editor 
in chief of the world’s largest 
corrosion data collection, the 
DECHEMA Werkstofftabelle, 
and the Corrosion Handbook. 
In 2001 he received his doctorate 
in natural sciences from the 
Technical University of Aachen 

(RWTH Aachen). In 2008 Dr. Bender was appointed 
chief executive offi cer of the GfKORR – The Society for 
Corrosion Protection. Furthermore since 2013, he has 
been the Scientifi c Secretary of the European Federation 
of Corrosion.

Michael Schütze
in 1952, studied materials 
sciences at the University of 
Erlangen-Nürnberg from 1972 
to 1978, then joined the Karl 
Winnacker Institute of the 
DECHEMA as a research asso-
ciate. He received his doctorate 
in engineering sciences from the 
RWTH (Technical University) 

in Aachen in 1983, completed his habilitation in 1991, 

Ralf Feser, born in 1960, 
studied materials sciences at the 
University of Erlangen-Nürnberg 
from 1980 to 1986, and then 
joined the Max-Planck Institute 
for Iron Research in Düsseldorf. 
He received his doctorate in 
engineering sciences from the 
University of Clausthal-Zellerfeld 
in 1990, after which he worked 

for several years at the Metallgesellschaft. In 1996 he 
was appointed professor for corrosion technology at the 
University of Applied Sciences in Iserlohn, a position he 
still holds. Since 2005 he has also been one of the CEOs 
at the Institute for Maintenance and Corrosion Protection 
in Iserlohn, a board member at the Society for Corrosion 
Protection (GfKORR) and convenor of the working party 
on “corrosion and corrosion protection of copper alloys”. 
Professor Feser is also head of the research board at the 
Hot Dip Galvanizing Organisation, and a member of 
several other organisations dealing with corrosion on a 
national or international level.

Bernd Isecke, born in 
1948, gained his PhD in metall-
urgy and electrochemistry from 
the Technical University Berlin in 
1977. The following year he joined 
the Federal Institute for Materials 
Research and Testing (BAM) 
in Berlin, initially as a project 
manager for research, becoming 
head of the Materials Protection 

and Surface Technologies Department in 2008. He has 
chaired and been on expert committees for European 
and national research programs, the boards of the Karl-
Winnacker-Institute of DECHEMA and the Max-Planck 
Institute for Iron Research, and a member of several 
standards working groups. Professor Isecke is president 
of CEN TC 219 Cathodic Protection, Past-President of the 
European Federation of Corrosion, Chairman of the Soci-
ety for Corrosion Protection (GfKORR), and the German 
delegate to the International Corrosion Council. He has 
published 120 articles, co-authored several books, and is 
editor of the journal Materials and Corrosion.

Thomas L. Ladwein, 
born in 1955, studied chemistry 
and metallurgy at the Universities 
of Saarbrücken and Münster, 
and graduated with a Diploma 
in Chemistry in 1980 and a PhD 
in Sciences in 1984. After that he 
worked as a R&D and application 
engineer for a chemical fabricator 
specialized in refractory metals. 

2000 he has been head of the 
group materials and corrosion 
at the DECHEMA and editor 
in chief of the world’s largest 
corrosion data collection, the 
DECHEMA Werkstofftabelle, 
and the Corrosion Handbook. 
In 2001 he received his doctorate 
in natural sciences from the 
Technical University of Aachen 

(RWTH Aachen). In 2008 Dr. Bender was appointed 

and Surface Technologies Department in 2008. He has 

for several years at the Metallgesellschaft. In 1996 he 

The DECHEMA Corrosion 
Handbook Online

provides a comprehensive collection of know-
ledge which is unique both in scope as well 
as content. It covers corrosion data and the 
chemical resistance of all technically important 
metallic, non-metallic, inorganic and organic 
materials in contact with aggressive media. 
It contains information about the resistance, 
reliability, durability and sustainability of 
materials in view of corrosion and chemical 
resistance. Furthermore, it describes methods 
of corrosion protection and prevention. This 
makes it the prime information source world-
wide for the selection of materials for equip-
ment in which corrosive media are handled or 
processed.

The DECHEMA Corrosion Handbook... 
helps hold damage at bay.

Faced with the task of optimizing a given 
environment-material system, readers of this 
work will fi nd answers to the following:

 Is there information available on the   
 behavior of the material under 
 consideration in a particular medium?

 Which materials are out of question for  
 the proposed purpose?

 Which materials can be used without  
 hesitation in the medium concerned?

 What are the conditions under which a  
 less resistant, less costly material will give  
 satisfactory service?

 Which material offers best performance  
 for value under the given circumstances?

 What protective measures exist: 
 inhibitors, coatings, cathodic protection,  
 etc.?

The Editors
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in 1952, studied materials 
sciences at the University of 
Erlangen-Nürnberg from 1972 
to 1978, then joined the Karl 
Winnacker Institute of the 
DECHEMA as a research asso-
ciate. He received his doctorate 
in engineering sciences from the 
RWTH (Technical University) 

in Aachen in 1983, completed his habilitation in 1991, 
becoming a member of the external teaching staff of 
the RWTH. Since 1998, he holds a professorship there. 
He was appointed director of the Karl-Winnacker-
Institute in 1996 and Chairman of the executive board of 
DECHEMA-Forschungsinstitut in 2012. He is recipient 
of the Friedrich-Wilhelm-Prize, the Rahmel-Schwenk 
medal, the Cavallaro medal and the U.R. Evans Award, 
past Chairman of the Gordon Research Conference on 
Corrosion, editor of the journal Materials and Corrosion, 
Past-President of the European Federation of Corrosion, 
Past-President of the World Corrosion Organization and 
Chairman of the Working Party Corrosion by Hot Gases 
and Combustion Products of the European Federation of 
Corrosion.

Roman Bender, born in 1971, studied chemistry 
at the Justus Liebig University of Giessen from 1992 to 
1997. After he received his diploma he joined the Karl-
Winnacker-Institute of the DECHEMA in Frankfurt (Main) 

as a research associate. Since 
2000 he has been head of the 
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at the DECHEMA and editor 
in chief of the world’s largest 
corrosion data collection, the 
DECHEMA Werkstofftabelle, 
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In 2001 he received his doctorate 
in natural sciences from the 
Technical University of Aachen 

(RWTH Aachen). In 2008 Dr. Bender was appointed 
chief executive offi cer of the GfKORR – The Society for 
Corrosion Protection. Furthermore since 2013, he has 
been the Scientifi c Secretary of the European Federation 
of Corrosion.

Ralf Feser, born in 1960, 
studied materials sciences at the 
University of Erlangen-Nürnberg 
from 1980 to 1986, and then 
joined the Max-Planck Institute 
for Iron Research in Düsseldorf. 
He received his doctorate in 
engineering sciences from the 
University of Clausthal-Zellerfeld 
in 1990, after which he worked 

for several years at the Metallgesellschaft. In 1996 he 
was appointed professor for corrosion technology at the 
University of Applied Sciences in Iserlohn, a position he 
still holds. Since 2005 he has also been one of the CEOs 
at the Institute for Maintenance and Corrosion Protection 
in Iserlohn, a board member at the Society for Corrosion 
Protection (GfKORR) and convenor of the working party 
on “corrosion and corrosion protection of copper alloys”. 
Professor Feser is also head of the research board at the 
Hot Dip Galvanizing Organisation, and a member of 
several other organisations dealing with corrosion on a 
national or international level.
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the Federal Institute for Materials 
Research and Testing (BAM) 
in Berlin, initially as a project 
manager for research, becoming 
head of the Materials Protection 

and Surface Technologies Department in 2008. He has 
chaired and been on expert committees for European 
and national research programs, the boards of the Karl-
Winnacker-Institute of DECHEMA and the Max-Planck 
Institute for Iron Research, and a member of several 
standards working groups. Professor Isecke is president 
of CEN TC 219 Cathodic Protection, Past-President of the 
European Federation of Corrosion, Chairman of the Soci-
ety for Corrosion Protection (GfKORR), and the German 
delegate to the International Corrosion Council. He has 
published 120 articles, co-authored several books, and is 
editor of the journal Materials and Corrosion.

Thomas L. Ladwein, 
born in 1955, studied chemistry 
and metallurgy at the Universities 
of Saarbrücken and Münster, 
and graduated with a Diploma 
in Chemistry in 1980 and a PhD 
in Sciences in 1984. After that he 
worked as a R&D and application 
engineer for a chemical fabricator 
specialized in refractory metals. 
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the Technical University Berlin in 
1977. The following year he joined 
the Federal Institute for Materials 
Research and Testing (BAM) 
in Berlin, initially as a project 
manager for research, becoming 
head of the Materials Protection 

and Surface Technologies Department in 2008. He has 
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He received his doctorate in 
engineering sciences from the 
University of Clausthal-Zellerfeld 
in 1990, after which he worked 

for several years at the Metallgesellschaft. In 1996 he 
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born in 1955, studied chemistry 
and metallurgy at the Universities 
of Saarbrücken and Münster, 
and graduated with a Diploma 
in Chemistry in 1980 and a PhD 
in Sciences in 1984. After that he 
worked as a R&D and application 
engineer for a chemical fabricator 
specialized in refractory metals. 

In 1987 he joined the stainless steel divison of Thyssen 
AG (later ThyssenKrupp AG) and worked there in several 
positions in R&D, application engineering and technical 
marketing. Since 2003 he is full time professor for elec-
trochemistry, corrosion and tribology at Aalen University 
of Applied Science. He works in various committees 
and working parties of DECHEMA, GfKORR (Society for 
Corrosion Protection), VDEh (German Iron and Steel 
Institute) and NACE International. He is the current chair 
of the NACE committee “STG 39: Process Industries – 
Materials Applications and Experiences” and chairman 
of the NACE European Area. In 2011 he received the Her-

bert H. Uhlig Award from NACE 
International.

Karl-Günther 
Schütze, born in 1954, stu-
died chemistry at the University 
of Frankfurt/Main, Germany. He 
joined the Karl-Winnacker Institu-
te of DECHEMA for his diploma 
thesis in 1980 and started his 
PhD thesis at the corrosion de-

partment of the same institute. He received his doctorate 
in physical chemistry in 1985, and since 1984 worked as 
head of the corrosion laboratory of Degussa AG. Since 
2002 he is head of the materials engineering group of 
Evonik Industries AG in Hanau-Wolfgang.

Günter Schmitt, born 
in 1942, studied chemistry at 
the Universities of Cologne 
and Aachen from 1962 to 1967 
and received his doctorate in 
chemistry in 1971 and his habili-
tation in Technical Chemistry in 
1978 at the Aachen University of 
Technology (RWTH). In 1983 he 
was appointed Professor for Che-

mical Engineering at the University of Bochum. In 1986 
he was appointed Professor for Corrosion Protection 
Engineering at the Iserlohn University of Applied Sciences 
and became a member of the external teaching staff at 
the Institute of Technical Chemistry, RWTH. Since 2005 
he is one of two CEOs of the Institute for Maintenance 
and Corrosion Protection Technology in Iserlohn. He 
is recipient of the Rahmel-Schwenk-Medal and the 
European Corrosion Medal, Past-President of the German 
Society for Corrosion Protection (GfKORR), Chairman of 
the Working Party Corrosion and Scale Inhibition of the 
European Federation of Corrosion, and Fellow of NACE 
International.
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This handbook provides recent data on corrosion protection and preven-
tion for steels, one of the most widely used construction and manufactur-
ing materials. It provides comprehensive information derived from the 
DECHEMA Corrosion Handbook, including numerous tabulated data 
and references, on the corrosion properties of virtually all types of steels 
and other iron-based alloys, such as chromium steels, chromium-nickel 
steels and chromium-nickel-molybdenum steels.

The following corrosive media are considered:
� Acetic acid
� Alkanecarboxylic acids
� Carbonic acid
� Formic acid
� Sulfonic acids

The large body of information contained in this book is key knowledge 
for all mechanical, civil and chemical engineers, materials scientists and 
chemists working with steels exposed to corrosive media.

Edited by Michael Schütze, 
Thomas Ladwein, and Roman Bender

Corrosion Resistance 
of Steels Against 
Lyes and Organic Acids

Michael Schütze, born in 1952, studied materials sciences at the University of Erlangen-Nürnberg 
from 1972 to 1978, then joined the Karl Winnacker Institute of the DECHEMA as a research as-
sociate. He received his doctorate in engineering sciences from the RWTH (Technical University) in 
Aachen in 1983, completed his habilitation in 1991, becoming a member of the external teaching 
staff of the RWTH. Since 1998, he holds a professorship there. He was appointed director of the 
Karl Winnacker Institute in 1996 and Chairman of the executive board of DECHEMA-Forschungs-
institut in 2012. He is recipient of the Friedrich-Wilhelm-Prize, the Rahmel-Schwenk medal and the 
Cavallaro medal, past Chairman of the Gordon Research Conference on Corrosion, editor of the 
journal Materials and Corrosion, Past-President of the European Federation of Corrosion, Past-
President of the World Corrosion Organization and Chairman of the Working Party Corrosion by 
Hot Gases and Combustion Products of the European Federation of Corrosion.

Thomas L. Ladwein, born in 1955, studied chemistry and metallurgy at the Universities of 
Saarbrücken and Münster, and graduated with a Diploma in Chemistry in 1980 and a PhD in 
Sciences in 1984. After that he worked as a R&D and application engineer for a chemical fabrica-
tor specialized in refractory metals. In 1987 he joined the stainless steel divison of Thyssen AG 
(later ThyssenKrupp AG) and worked there in several positions in R&D, application engineering 
and technical marketing. Since 2003 he is full time professor for electrochemistry, corrosion and 
tribology at Aalen University of Applied Science. He works in various committees and working 
parties of DECHEMA, GfKORR (German Corrosion Society), VDEh (German Iron and Steel 
Institute) and NACE International. He is current chair of the NACE committee “STG 39: 
Process Industries – Materials Applications and Experiences” and chairman of the NACE Euro-
pean Area. In 2011 he received the Herbert H. Uhlig Award from NACE International. 

Roman Bender, born in 1971, studied chemistry at the Justus Liebig University of Giessen 
from 1992 to 1997. After he received his diploma he joined the Karl Winnacker Institute of the 
DECHEMA in Frankfurt (Main) as a research associate. Since 2000 he is head of the group 
materials and corrosion at the DECHEMA and editor in chief of the world’s largest corrosion data 
collection, the DECHEMA Werkstofftabelle, and the Corrosion Handbook. In 2001 he received his 
doctorate in natural sciences from the Technical University of Aachen (RWTH Aachen). In 2008 
Dr. Bender was appointed chief executive offi cer of the GfKORR 
– The Society for Corrosion Protection.
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� Alkaline earth hydroxides
� Ammonia and ammonium hydroxide
� Lithium hydroxide
� Potassium hydroxide
� Sodium hydroxide

Corrosion Protection against 
Hydrogen
M. Schütze, G. Schmitt, R. Bender (Eds.) 
ISBN: 978-3-527-33712-5
Hardcover · 480 pages · 2014
£125.00 / $220.00 / €149.00
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Understanding how to protect materials against hydrogen attack is para-
mount to extending component lifetimes and reducing plant downtime. 
The materials selection process can sometimes become complex; usually 
involving multiple factors such as high strength requirements, operating 
temperature, high corrosion resistance, availability and cost.
 Hydrogen is used for numerous chemical processes, for example for 
the synthesis of ammonia and methanol as well as in hydrogenation 
processes such as for the production of gasoline or for fat hardening. 
In various metal extraction processes hydrogen is used as a reducing 
agent and is also used as a shielding gas for welding and metallurgical 
processes.   
 The present handbook compiles new and updated information on the 
corrosion behavior of materials that are in contact with hydrogen or envi-
ronments containing this gas. This compilation is an indispensable tool 
for all engineers and scientists dealing with corrosion problems in hydro-
gen containing environments of any industrial use.

Edited by Michael Schütze, 
Günter Schmitt, and Roman Bender

Corrosion Resistance 
Against Hydrogen

Michael Schütze, born in 1952, studied materials sciences at the University of Erlangen-Nürnberg 
from 1972 to 1978, then joined the Karl Winnacker Institute of the DECHEMA as a research 
associate. He received his doctorate in engineering sciences from the RWTH (Technical University) 
in Aachen in 1983, completed his habilitation in 1991, becoming a member of the external 
teaching staff of the RWTH. Since 1998, he holds a professorship there. He was appointed director 
of the Karl Winnacker Institute in 1996 and Chairman of the executive board of DECHEMA-
Forschungsinstitut in 2012. He is recipient of the Friedrich-Wilhelm-Prize, the Rahmel-Schwenk 
medal, the Otto-von-Guericke Prize, the Cavallaro medal, and the U.R. Evans Award, past 
Chairman of the Gordon Conference on Corrosion, editor of the journal Materials and Corrosion, 
Past-President of the European Federation of Corrosion, Past-President of the World Corrosion 
Organization and Chairman of the Working Party Corrosion by Hot Gases and Combustion 
Products of the European Federation of Corrosion.

Günter Schmitt, born in 1942, studied chemistry at the Universities of Cologne and Aachen from 
1962 to 1967 and received his doctorate in chemistry in 1971 and his habilitation in Technical 
Chemistry in 1978 at the Aachen University of Technology (RWTH). In 1983 he was appointed 
Professor for Chemical Engineering at the University of Bochum. In 1986 he was appointed 
Professor for Corrosion Protection Engineering at the Iserlohn University of Applied Sciences and 
became a member of the external teaching staff at the Institute of Technical Chemistry, RWTH. 
Since 2005 he is one of two CEOs of the Institute for Maintenance and Corrosion Protection 
Technology in Iserlohn. He is recipient of the Rahmel-Schwenk-Medal and the European 
Corrosion Medal, Past-President of the German Society for Corrosion Protection (GfKORR), 
Chairman of the Working Party Corrosion and Scale Inhibition of the European Federation 
of Corrosion, and Fellow of NACE International. 

Roman Bender, born in 1971, studied chemistry at the Justus Liebig University of Giessen from 1992 
to 1997. After he received his diploma he joined the Karl Winnacker Institute of the DECHEMA 
in Frankfurt (Main) as a research associate. Since 2000 he is head of the group materials and 
corrosion at the DECHEMA and editor in chief of the world’s largest corrosion data collection, the 
DECHEMA Werkstofftabelle, and the Corrosion Handbook. In 2001 he received his doctorate in 
natural sciences from the Technical University of Aachen (RWTH Aachen). In 2008 Dr. Bender was 
appointed chief executive offi cer of the GfKORR – The Society for Corrosion Protection. As well, 
in 2013 he has been appointed as the Scientifi c Secretary of the 
European Federation of Corrosion (EFC).
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Copper and Copper Alloys
M.Schütze, Ralf Feser, 
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ISBN: 978-3-527-33224-3
Hardcover • 752 pages • 2011
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While the corrosion resistance of copper and copper alloys is excellent 
in unpolluted air and drinking water, corrosion rates in impure environ-
ments, such as waste water, soil, gases or acidic conditions, can be much 
higher and lead to severe material damage. Since these compounds are 
also characterized by good electrical and thermal conductivity, ease of 
fabrication and joining and mechanical properties, they are widely used 
in many applications. Thus it is important to fi nd the right copper mate-
rial with regard to the environmental conditions it will be exposed to.
 Collating the widespread information on corrosion protection and 
prevention in copper and copper-containing materials, this handbook 
and ready reference is derived from the successful “Corrosion Hand-
book”. The substances covered range from acetates and alkanols, via 
fl uorides and polyols, to soil and waste water.
 A must-have for corrosion specialists, materials scientists, civil, 
mechanical, electrical and process engineers as well as those working in 
power technology, the metal processing, electrotechnical and chemical 
industries.

Edited by Michael Schütze, 
Ralf Feser, and Roman Bender

Corrosion Resistance 
of Copper 
and Copper Alloys

Michael Schütze, born in 1952, studied materials sciences at the University of Erlangen-
Nuremberg from 1972 to 1978, and then joined the Karl Winnacker Institute of DECHEMA 
as a research associate. He received his doctorate in engineering sciences from the Technical 
University of Aachen (RWTH) in 1983, and his lecturing qualifi  cation in 1991, becoming a 
member of the external teaching staff of the RWTH, where he has held a professorship since 
1998 and has been director of the Karl Winnacker Institute since 1996. He is a recipient of the 
Friedrich Wilhelm Prize, the Rahmel Schwenk Medal and the Cavallaro Medal, a past chair-
man of the Gordon Research Conference on Corrosion, editor of the journal Materials and 
Corrosion, past president of the European Federation of Corrosion, and of the World Corrosion 
Organization, as well as chairman of the Working Party Corrosion by Hot Gases and Combus-
tion Products of the European Federation of Corrosion.

Ralf Feser, born in 1960, studied materials sciences at the University of Erlangen-Nuremberg 
from 1980 to 1986, and then joined the Max-Planck Institute for Iron Research in Düsseldorf. 
He received his doctorate in engineering sciences from the University of Clausthal-Zellerfeld 
in 1990, after which he worked for several years at the Metallgesellschaft. In 1996 he was 
appointed professor for corrosion technology at the University of Applied Sciences in Iserlohn, 
a position he still holds. Since 2005 he has also been one of the CEOs at the Institute for 
Maintenance and Corrosion Protection in Iserlohn, a board member at the Society for Cor-
rosion Protection (GfKORR) and convenor of the working party on “corrosion and corrosion 
protection of copper alloys”. Professor Feser is also head of the research board at the Hot Dip 
Galvanizing Organisation, and a member of several other organisations dealing with corrosion 
on a national or international level.

Roman Bender, born in 1971, studied chemistry at the Justus Liebig University of Giessen from 
1992 to 1997. He received his doctorate in natural sciences from the Technical University of 
Aachen (RWTH Aachen) in 2001. After receiving his diploma he joined the Karl Winnacker 
Institute of the DECHEMA in Frankfurt (Main) as a research associate, where he has been 
head of the materials and corrosion group since 2000, and 
editor-in-chief of the world?s largest corrosion data collection, 
the DECHEMA Werkstofftabelle and the Corrosion Handbook. 
In 2008 Dr. Bender was appointed CEO of the GfKORR ? the 
Society for Corrosion Protection.  
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Corrosion resistance is the property of a material to resist corrosion 
attack in a particular aggressive environment. Although titanium, 
tantalum and zirconium are not noble metals, they are the best choice 
whenever high corrosion resistance is required. The exceptionally good 
corrosion resistance of these high-performance metals and their alloys 
results from the formation of a very stable, dense, highly adherent, and 
self-healing protective oxide fi lm on the metal surface. This naturally 
occurring oxide layer prevents chemical attack of the underlying 
metal surface. This behavior also means, however, that high corrosion 
resistance can be expected only under neutral or oxidizing conditions. 
Under reducing conditions, a lower resistance must be reckoned with. 
Only very few inorganic and organic substances are able to attack 
titanium, tantalum or zirconium at ambient temperature. As the 
extraordinary corrosion resistance is coupled with an excellent formability 
and weldability these materials are very valuable for a large number 
of applications, such as heat exchangers, reaction vessels, furnace 
construction, radiation shielding, implants for medical technology, and 
capacitor components in electronics.
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Steel is one of the most widely used construction materials with more 
than 1.3 billion tons produced each year. Buildings, industrial plants, 
machines, tools, pipelines, vessels and tanks are only a few of its 
applications in our daily life. 
 As steels corrode in various atmospheres, in water and in soil its 
corrosion resistance against the four most common chemicals and 
inorganic acids - hydrochloric, nitric, sulfuric and phosphoric acid – 
as well as against mixed acids is essential and a crucial fi nancial factor 
for many industries. These acids are present in nearly every industrial 
production process such as metal manufacturing but also explosives, 
food, dyes, leather, paper and fertilizers, to name only a few.
 Understanding how to strengthen the corrosion resistance of steels 
as reaction, transport and storage devices against these omnipresent and 
aggressive acids is key for all industries involved. This book is therefore 
a must-have for all mechanical, civil and chemical engineers, material 
scientists and chemists working with steel or acidic media.
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