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Dear Readers,
This issue was originally to be dedicated to TECNA (the new format for
Tecnargilla). In mid-June, like many other event organisers, the organisers
of this international trade fair, scheduled for September 2021 in Italy,
opted to postpone the event for one year. Despite improvements in the
pandemic situation and the progressing vaccination campaigns, for trade
fairs with a wide international reach, the participation of exhibitors and
visitors coming from outside Italy could still have been doubtful in autumn 2021.
Falling incidence rates and corresponding relaxation of protective measures give rise to hope that smaller formats, such as conferences or workshops – held either live or as hybrid events – will be back on the agenda
by autumn and once again enrich our everyday work.
We have in many respects adapted to the virtual world and will continue
to cultivate these formats. Next year, too, they will be important elements
of our working life and effectively support our actions.
But we are already looking forward to TECNA in September 2022 at the
Rimini Exhibition Centre to find out what advances have been made in
digital printing, surface technologies and digitalization of the production
process. The newly developed format “TECNA – How to make it?“ will
certainly be exciting.
At the moment, we can follow these topics in polished webinars, but
everyone knows that a visit to a trade fair is a much more multifaceted
affair. A report on the mood of the plant suppliers from Italy is provided by
the interviews with Matteo Federici (SACMI, E 16–E 18), Paulo Marcheluzzo (Marcheluzzo, E 21–E 22) and Rino Bedeschi (Bedeschi, E 14–E15).
In June, the Confindustria Ceramica (Chairman Giovanni Savorani) announced that after a poor year in 2020 (–14 % in domestic sales and
–3,9 % in exports), the Italian tile industry was able to regain ground
in Q1/2021, as the second half of 2020 had brought a turnaround. In
comparison with Q1/2020, sales overall rose by 9 % (by +18,9 % on the
domestic market and +7,2 % in exports). That is around 7 % higher than
Q1/2019. Giovanni Savorani rightly spoke of the great resilience shown
by the Italian tile industry.
This will certainly be needed in 2022, too, as a return to the pre-COVID
era cannot be expected. New solutions and ideas will be in demand:
Developments remain dynamic, Accordingly, next year will again present
individual challenges for all market partners and give us the opportunity
to learn new things.

Yours
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MOTA Ceramic Solutions (MCS) is a Portuguese-based multi-mineral, ceramic raw material mining and processing company with a clear export focus. However, it offers
more than ceramic raw materials and ceramic bodies, it is committed to providing its
customers, worldwide, „fit for purpose“ solutions and technical support services. Our
success is built on the principles of experience, innovation and collaborative partnerships to overcome industry challenges.
For further details, please contact us through:
MOTA Ceramic Solutions, Zona Industrial de Oiã – Lote 34, Apartado 90
3770-908 Oiã (OBR), Portugal
Tel.: +351 234 729 190 Fax: +351 234 729 199, E-mail: info@mota-sc.com

E3

+++ GLOBAL NEWS +++
Company News
Great Britain/Germany
Eriez® Launches Eriez-Deutschland
Eriez® is recognized as the world authority in separation technologies. The company’s magnetic separation, metal detection,
material handling, fluid recycling and advanced flotation technologies have application in the mining, processing, packaging,
food, recycling, aggregate, plastics and metalworking industries.
Eriez® designs, manufactures and markets these products through
13 international subsidiaries located on 6 continents.
Eriez® Vice President-International Jaisen Kohmuench announced
the company is boosting its already impressive international profile with the establishment of Eriez-Deutschland GmbH (EriezGermany), headquartered in Recklinghausen, Germany.
The new Eriez-Deutschland management team will work in close
partnership with Eriez Magnetics Europe Ltd, which has been
selling magnetic separation, metal detection and vibratory feeding equipment into Europe from their headquarters in Caerphilly,
Great Britain, since 1968. This new entity will increase Eriez’ impact in central Europe, with a strong focus on the German, Austrian and Swiss markets. Germany is already the largest trading
partner in central Europe for Eriez Magnetics Europe Ltd. This bold
move will serve to further cement relationships with existing customers while also facilitating an expansion of the customer base.
www.eriezdeutschland.de, www.eriez.com
Italy
SACMI Publishes First Technological Manual for the
Tableware Industry
SACMI has launched the publication of its first technological
manual for the tableware industry. Made up of two volumes, it
is an addition to the existing books written for the ceramic tiles
and sanitaryware sectors, thus completing this series of manuals
dedicated to production technologies in the traditional ceramic
environments.
An active leader in the day-to-day development of technical, technological and product innovation in the tableware sector, SACMI
aims to show the market and customers its dedication, not just
to continuous innovation, but also to spreading its know-how
throughout the industry.
“The production of tableware has a history that goes back thousands of years and which deserves to be told starting from the
properties and uses of this extraordinary material”, explained
Daniele Coralli, General Manager SACMI Sanitaryware & Tableware
Raw materials, bodies, formulations, design – the book provides
everything there is to know for a new graduate, for example, joining a company for the first time. This and more in the publication
which, in different chapters, takes an in-depth look at a variety of
aspects within an overall vision of a complete production system
– the strong-point of SACMI’s technological proposal.
“As happened previously with the other publications, this book
benefited from the experience brought back to us by our technicians who, from all corners of the globe and with different areas
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of expertise, work in close contact with our customers every day.
It is, above all, their knowledge and experience which have been
condensed into this manual”, added Daniele Coralli.
The book is particularly useful in a world which is constantly and
rapidly changing, where many companies have a frequent turnover of personnel and therefore require an immediate and effective method of training up new recruits. Unique amongst the other
publications currently available in the tableware field, this manual
does not replace, but completes, the main technical publications
in the sector. In particular, these volumes summarize the approach
which has allowed SACMI, thanks to its own research structures
and consolidated brands (SACMI Imola, SAMA Maschinenbau,
Riedhammer, Gaiotto), to become worldwide market leader in the
tableware industry specialising in all aspects, from body preparation to modelling, from firing to factory logistics.
“Each SACMI customer is first and foremost a partner, with whom
we can explore new and ambitious objectives together. This is why,
upon request, we will offer our customers our new technological
manual as a complimentary gift, a part of SACMI’s close business
relationship with its customers", explained Daniele Coralli.
In addition to the historical, technological and market aspects,
the manual focuses on R&D; the heart of modern manufacturing.
From this point of view, SACMI offers continuous support thanks
to the advanced equipment available at the R&D Lab at the parent company headquarters in Imola and the pilot plant located at
the group company SAMA Maschinenbau, based in Weissenstadt,
Germany, where customers can carry out tests and trials on materials and machines.
The aim of these structures is to speed up product development
and industrialization times, giving customers the possibility to design new products and test the latest technologies in the field. In
this way SACMI shows its commitment as a partner for all aspects
of the production process, the product and the required technologies.
Germany
Jan Medau Takes Over
Following the sudden death of Dipl.-Ing. K. H. Medau in January
this year, the business activities of IKEMA GmbH, Ingenieurbüro
Medau and HF ABSORB will be continued under the umbrella of
BÜROMEDAU by Jan Medau. Agreement to this solution could
be quickly reached with the partner companies SCAM/IT, Steuler
Industriekeramik/DE and CERAMIC Instruments/IT. Thanks to this
arrangement, customers can expect continuity and the good service they already know from these companies.
www.medau.eu
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Germany
Funding for Regional Advanced Ceramics Alliance
SAPHIR at the Tridelta Campus Hermsdorf
The German Federal Ministry of Education and Research is
funding the SAPHIR innovation concept coordinated by TRIDELTA
CAMPUS HERMSDORF e.V. with EUR 12,7 million. Including the
19 project members' own contribution, the total financial volume amounts to EUR 17,8 million. The funding will be used for
research and development by the partners to advance the develcfi/Ber. DKG 98 (2021) No. 4
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+++ GLOBAL NEWS +++
opment of materials as well as products and applications in technical ceramics. The funding plays a significant role in the structural
development of Hermsdorf and the entire East Thuringian region.
53 alliances throughout Germany applied for the “RUBIN – Regional Entrepreneurial Alliances for Innovation” funding program,
which is intended to strengthen the competitiveness of Small and
Medium-Sized Enterprises (SMEs) in particular. The entrepreneurial
alliance SAPHIR participated in the call to represent and market
the interests of the predominantly SMEs technology companies
from the fields of advanced ceramics and electronics. 14 members
from the TRIDELTA CAMPUS HERMSDORF, together with another five regional partners, want to develop the Hermsdorf region
into the leading center for advanced ceramics in Europe. The 19
SAPHIR partners are 17 companies (including three associated
partners) and two research institutions, Fraunhofer IKTS and Ernst
Abbe University of Applied Sciences Jena.
The goal of the alliance “SAPHIR – Advanced Ceramics from
TRIDELTA CAMPUS HERMSDORF” is the substantial further development of know-how in the field of material development and
manufacturing of advanced ceramics with decisive contributions
to energy transition, electromobility, climate stability, health and
digitalization. This will make the Hermsdorf region the leading
center for advanced ceramics in Europe by 2027. TRIDELTA CAMPUS HERMSDORF e.V. expects an enormous acceleration for its
chosen path to strengthen the technology region Hermsdorf. Prof.
Ingolf Voigt, Deputy Director of Fraunhofer IKTS and Board Member of the Tridelta Campus, sees enormous potential for this: “Ceramic components play a key role in global technological progress
due to their strength, durability and functionality. With its ceramic
companies, the Hermsdorf region has a unique variety of ceramic
materials. With SAPHIR funding, we will leverage this potential.”
Norway
Elkem Establishes Vianode as a New Company and
Brand for Advanced Battery Materials
Elkem has successfully commissioned its industrial pilot for
battery materials in Kristiansand starting industrial scale pilot
production for customers. As the next step towards large-scale
production, Elkem is now establishing Vianode as a new company and brand dedicated to develop and produce sustainable
and high-quality active anode materials to meet the needs of the
exponentially growing electric vehicles marketplace. Vianode has
been established as a fully-owned subsidiary of Elkem and Elkem’s
existing activities in advanced battery materials will become part
of the new company. Elkem is currently inviting external industrial
and financial partners to participate. Vianode is continuing its active recruitment for key positions, including the organisation for
the planned facility at Herøya Industrial Park.
“The production of battery materials represents one of our biggest
growth opportunities. By commissioning the industrial pilot, we
have taken a significant step in preparing our products for customers. By establishing Vianode as a dedicated company for advanced
battery materials, we ensure full focus on developing this business
and progressing the large-scale battery plant towards a planned
final investment decision in 2021”, said CEO of Elkem, Michael
Koenig.
cfi/Ber. DKG 98 (2021) No. 4
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Vianode’s industrial pilot in Kristiansand has
already started qualification processes with
several battery cell producers. Rechargeable
lithium-ion batteries typically consist of four
main components: an anode, a cathode, an
electrolyte and a separator. “Today, anode
materials are one of the largest greenhouse gas emission contributors in battery
cell production. Vianode intends to reduce
emissions from this part of the battery materials value chain by more than 90 % compared to conventional production”, said
Stian Madshus, Vice President and General
Manager Europe at Vianode.
Vianode is currently in dialogue with a number of battery cell manufacturers globally
and entered into a memorandum of understanding related to the supply of battery materials with FREYR in October 2020. A positive investment decision for a large-scale
battery materials plant in Norway requires
competitive public support mechanisms and

supportive government policies. Vianode
has already received NOK 10 million in financial support from Enova, the Norwegian
government body to contribute to the low
emission society, to fund the initial planning
of the potential large-scale battery materials plant in Norway. Additional applications
will be submitted to Enova over the coming
months in relation to the large-scale plant.
Vianode has also previously received grants
from Innovation Norway related to the pilot plant, and is on the shortlist for support
from EU’s Innovation Fund with preliminary
scores in the upper tier in relation to ”degree of innovation“, ”project maturity“ and
”relative GHG emissions”.
Vianode is continuing to carry out advanced
research on silicon-graphite composite materials for improved battery performance for
the years to come. The company is participating in the Hydra and 3beLiEVe research
projects on next generation lithium-ion bat-

teries, coordinated by SINTEF and the Austrian Institute of Technology, respectively.
Both projects have received funding from
the EU Horizon programme. Vianode is also
investing in R&D on recycling of batterygrade graphite which is supported by the
Norwegian Research Council.
www.elkem.com
Germany
Bosch Opened Wafer Fab of the
Future in Dresden
In Dresden, Bosch opened one of the
world’s most modern wafer fabs. Highly
automated, fully connected machines and
integrated processes, combined with methods of Artificial Intelligence (AI) will make
the Dresden plant a smart factory and a
trailblazer in Industry 4.0. In the virtual
presence of Federal Chancellor Dr Angela
Merkel, EU Commission Vice-President
Margrethe Vestager, and Saxony’s Minister-

Flue gas purification
Customized solutions and service
We design, plan, build, commission
and maintain your plant to reduce:

VOC
SOx
HF, HCl
NOx
Furanes, Dioxines
etc.
Energy and Environmental Technology
Head office:

Aeussere Hut 2
95490 Mistelgau
+49 (0) 9279 977 41 - 0
www.eitec-gmbh.de info@eitec-gmbh.de
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President Michael Kretschmer, the high-tech facility was officially
inaugurated on 7 June.
Production in Dresden started as early as July – six months earlier
than planned. From that time on, semiconductors made in the new
plant are installed in Bosch power tools. For automotive customers, chip production will start in September, and thus three months
earlier than planned. The new factory will be an important part of
the semiconductor manufacturing network.
No other automotive supplier has been working intensively on microelectronics since the 1950s. Since 1958, Bosch has been making semiconductor components itself. Since 1970, the company’s
Reutlingen plant has been making special components that are
not commercially available. In its wafer fabs in Reutlingen and
Dresden alone, Bosch has invested more than EUR 2,5 billions
since 200-mm technology was introduced in 2010. On top of this,
billions of euros have been invested in developing microelectronics. Bosch is investing roughly EUR 1 billion in thie Dresden location which is the biggest single investment in the company’s more
than 130-year history. On 72 000 m2 of floor space, 250 people
are already working in the wafer fab in Saxony’s state capital. The
workforce is set to grow to roughly 700 once construction work
has been completed.
An outstanding feature of the wafer fab is that it exists twice –
once in the real world, and once in the digital world as “digital
twin.” During construction, all parts of the factory and all relevant
construction data relating to the plant as a whole were recorded
digitally and visualized in a three-dimensional model. The twin
comprises roughly 0,5 million 3D-objects, including buildings
and infrastructure, supply and disposal systems, cable ducts and
ventilation systems, and machinery and manufacturing lines. This
allows Bosch to simulate both process optimisation plans and
renovation work without intervening in ongoing operations. Maintenance work in the Dresden factory also makes use of high-tech:
data glasses and augmented reality mean that maintenance work
on machinery can even be done remotely.
In other words, maintenance work in Dresden can be done by an
expert from a mechanical engineering company in Asia without
any need for that expert to come to Dresden. Thanks to a camera
built into data glasses, images are transmitted half way around the
world, and the expert there then talks the associate through the
maintenance process in real time.
Germany
Fraunhofer IKTS Project Group Cognitive Material
Diagnostics Well Connected in Lusatia
The competition for two large-scale research centres in Lusatia
in Saxony and in the Central German coalfields is currently underway. The German Federal Ministry of Education and Research
(BMBF) and the Free State of Saxony want to create perspectives
for the coal regions. In mid-2022, the players who will be allowed
to implement their scientific concept on site will be selected from
the national and international applicants.
The Project Group Cognitive Material Diagnostics (KogMatD) of
Fraunhofer IKTS at the Cottbus site is already practicing regional
networking to strengthen the advantages of the location. In three
projects funded by the BMBF and initiated by the project group,
cfi/Ber. DKG 98 (2021) No. 4
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the IKTS scientists, in close cooperation
with regional companies and local univer
sities, are dealing with future topics such as
digitalization and predictive maintenance.
“In all projects currently being worked on at
the Cottbus site, we can profitably apply our
competencies in the fields of Artificial Intelligence (AI), Machine Learning (ML), pattern
recognition and data analysis,“ explained
Dr Constanze Tschöpe, who established the
project group in Cottbus 2,5 years ago and
has headed it since its founding.
The Fraunhofer IKTS Project Group Cognitive Material Diagnostics has been developing novel self-learning and intelligent
systems for material diagnostics based on
AI and ML since 2019. To enable a swift
transfer of research results into application,
the project group combines the know-how
of Fraunhofer IKTS on non-destructive testing and the expertise of the Brandenburg
University of Technology on artificial intelligence. The State of Brandenburg is supporting the project with EUR 2,6 million,
for a period of five years. The FraunhoferGesellschaft is contributing EUR 1 million to
the project.
China/Italy
Duravit China’s New investments in
SACMI Technology
With the purchase of two new LGVs made
by SACMI-Nuova Sima/IT, Duravit China
continues its investment and growth plan
towards the goal of achieving fully automatic control of the sanitaryware production process. The recent supply is the latest
in a series of LGV solutions purchased from
SACMI by Duravit China over the last few
years, creating a fleet of machines which
will, by the end of 2020, have reached a
total of 16.
As with the previous supplies, these machines are destined for the model plant at
Chongqing, an ultra-modern production
plant set up by Duravit in 2017 with the aim
of increasing its market penetration in this
strategic area of the world.
In this sense, the upgrading of its flow management automation solutions falls within
a wider plan of investment in technology
in the various production departments. The
LGVs make possible the total automation of all the piece handling and storage
operations, automatic loading and unloading of the casting and glazing cells, transfer
cfi/Ber. DKG 98 (2021) No. 4

of the finished and glazed product to the
kiln etc.
The supply further reinforces the longestablished partnership between The project illustrates SACMI’s ability to meet the
demands of the consolidated trend of the
international sanitaryware market towards
greater automation to improve quality and
competitive edge in the sector.
Germany
EIRICH Seminar Events Restart in
2021
EIRICH offers free one-day training events
at the company’s headquarters in Hardheim
four times a year. These seminars have been
very popular for years, but since last autumn all scheduled events have had to be
cancelled due to the impact of COVID-19.
New dates have now been planned to start.
Although universities teach the basic theory
of dynamic mixers (units with moving mixing elements and/or moving containers),
they do not cover practical aspects.
In order to expand practical knowledge and
know-how, EIRICH offers seminar events
for employees of industrial companies and
for university employees in which the company shows what can be done today when
it comes to mixing, granulating, kneading,
and dispersing. In industrial companies,
the employees from production (from plant
management to mixing foremen), quality
assurance and development are addressed.
At the event, after a joint introduction the
participants come together in small groups
in which industry-specific processes and
problems are then addressed. There is an
opportunity to discuss individual questions,
and all the participants are introduced
to experts who they can contact after the
event. In many cases the newly acquired
knowledge can be used straight away after
the information event to optimise processes
during trials at the Test Center.
In 2021, events are currently planned in
Hardheim for 23 September and 9 December. EIRICH offers in-house seminars – also
abroad, then in English. These are intended
for both industrial companies as well as
universities and research institutions. The
content for each seminar is tailored to the
specific interests of the audience.
Contact: Thomas Lansdorf, e-mail: thomas.
lansdorf@eirich.de

INTERVIEWS
Germany

100 Years of Ceramic Raw Materials from Gottfried
Since 1921, the Gottfried family has been involved in the extraction

Fig. 1 Anton Gottfried

and refining of high-quality raw materials from their own deposits.
Back then, Adolf Gottfried began extracting clay on the meadows of
his farm at Wildstein in the Egerland region. Adolf Gottfried Tonwerke
developed into a successful company with six mines and around 400
employees. After the Second World War, the Gottfried family was dispossessed and driven out from its home. In 1950, clay extraction was
restarted in Großheirath near Coburg/DE. Here, still today are the
company headquarters of Adolf Gottfried Tonwerke GmbH and Gott
fried Feldspat GmbH. In the extraction and preparation operations
for clays, c hamottes, steatite and ceramic bodies in Großheirath, over
100 000 t different raw material grades are produced for a range
of applications. White-firing feldspar sand is extracted in Thansüß
near Amberg/DE. The pegmatite and other minerals can also be fineground in the affiliated mineral mill. Gottfried is not only an established raw materials supplier for the ceramics industry, but also supplies construction materials, e.g. for clay-based mineral sealing, and
sells building ceramics.
Marking the company’s centenary, Christian Gottfried (CG) gave us
information on the company’s development. He joined the company
after graduating as a ceramics engineer in 1989 and, representing
the third generation of the family, took over overall responsibility
as a managing shareholder of Adolf Gottfried Tonwerke GmbH and
Gottfried Feldspat GmbH from his father, Anton, in 1995. His wife
Bianca, also a ceramics engineer, is responsible for development and
the laboratory. His brother Achim looks after building materials, marketing and IT.

Fig. 2 Christian Gottfried

cfi: You have been Managing Director since
1995. How have customer requirements
changed over this time?
CG: I was already confronted with growing
customer requirements back when I joined
the company. In the 1980s, processes such
as pressure casting or isostatic pressing had
become established. There was increasing transition from mechanized systems
to automation. This was associated with
increasing requirements of the ceramic
industry for homogeneous, high-quality
standard and special raw materials, which
E 10

led us to make further investments. In 1989,
an around 5000-t-capacity clay storage and
homogenization facility was built, followed
in 1991 by a very flexible facility for grinding and drying (to <63 µm) clays and aggregates with integrated mixing and granulation system.
The laboratory work has grown steadily and
the company has been awarded ISO 9001
certification. Preparation processes constantly have to be individually adapted, to
obtain e.g. the right particle size distribution or the necessary purity. Process stability

is a must in automated systems and demands ever narrower tolerances, especially
for large-size tiles or ceramic honeycombs.
For us to meet the specifications, the use
of suitable, externally sourced raw mater
ials, such as light-firing refractory clays,
talcum, feldspars, quartz, wollastonite, etc.
is increasingly necessary. Here, of course,
we have to select materials in line with the
required product properties. And we have
to keep our eye on production and logistics
costs so we can ultimately offer prices in
line with market requirements.
cfi/Ber. DKG 98 (2021) No. 4
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Fig. 3 Clay storage facility

Fig. 4 Combined grinding, drying, mixing
and granulating unit

One asset is sure, that as a family-run enterprise we can respond fast and flexibly.
cfi: What export markets are important for
you?
CG: Our customers for building ceramics,
such as bricks, clay roofing tiles, clinker
bricks, tiles or stove tiles, as well as for
building materials or fillers are located
mainly in Germany.

Fig. 7 Clay mine in Großheirath
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Fig. 5 Ball mill in Thansüß

Fig. 6 Container loading at Thansüß

The buyers in the sanitaryware (vitreous China and fine fireclay), porcelain, refractories
and technical ceramics sectors are largely
based outside Germany. Key export countries are Italy, Austria, Switzerland, Czech
Republic, Netherlands, Poland, France, Slovenia, as well as Turkey and Vietnam. I head
up customer support for ceramics.
My brother Achim takes care of the building
materials market segment. This is the best
way to keep track of how customer requirements are changing and so we can make
necessary decisions directly. As Italy is our
biggest export market, we are supported
there by a representative (DAOG Refrattari).
cfi: How has your business been affected
by COVID-19?
CG: At first, interruptions were feared which
led to build up reserve stocks. Then there
were production breaks on account of the
threatened risk of infection and a slump in
sales as shops closed. It was difficult, especially with customers from the sanitaryware
and tiles industries, which had also employed workers commuting across borders
from neighbouring countries. The industry
in Italy faced particularly hard times. As a
consequence, in the second quarter of 2020

we suffered a considerable slump in sales,
which forced us into production breaks and
short-hours working. Hygiene concepts and
the reorganisation of work procedures were
also on the agenda for us. Our delivery cap
acity could always be maintained. In summer and autumn 2020, the incoming orders
stabilised again.
As for all other companies, customer support on site was hardly possible. Trade fairs
couldn’t take place either. Contact was
concentrated on telephone and screen. Although sales in building ceramics remained
very stable, we registered a decline in turn
over of 18 % in the business year 2020
compared to the previous year.
cfi: You offer a wide range of ceramic raw
materials. Are formulations also developed
individually for customers?
CG: Besides standard raw materials, of
course, we produce tailored raw material
solutions developed together with customers, which improve the production and
product properties of the ceramic products.
These include special chamottes consisting
of fine-ceramic body granulate with defined colour, density, refractoriness, purity
and thermal expansion, like chamotte GWE

Fig. 8 Mineral grinding plant in Thansüß
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Fig. 9 Fired feldspar samples

Fig. 10 View into the laboratory: dilatometer measurement (l.) and XRF analysis (r.)

special for sanitary fine-fireclay, cordierite
chamotte for refractory concretes or, since
recently, lightweight chamottes as well as
mixes of ground clays or from pegmatite
and feldspars and complete hard material
mixes, e.g. chamottes, quartz, wollastonite
and fired body fragments.
We produce granulated bodies consisting
of clays and chamotte grades for the building ceramics, refractories and potteries segments.
cfi: Are you also engaged in recycling?
CG: First, we are trying to maximise util
isation of the raw material types in the
mines and ensure high product efficiency in
the preparation plants. With any free cap
acities we also offer contract preparation
work, such as grinding, sizing, firing or mixing, etc. for external raw materials and byproducts (broken ceramics, dusts, etc,) and
therefore also a sort of recycling.
cfi: Are there any new applications that you
are developing for your supply range?
CG: Together with IAB-Weimar/DE and
other partners, we have successfully concluded a research project on MetaTon as a
geopolymer binder, a low-CO2, acid-resistant cement substitute. Industrial application, however, has not yet been achieved.
We have recently started producing a
refractory lightweight chamotte, which is
sold through a sales partner. Together with
a neighbouring raw materials enterprise in

Freihung we have gone into the production
of washed feldspar sand in the particle size
rage 0,1–0,5 mm. Here, potash feldspar is
concentrated and, on account of the very
low iron and titanium content, GPW 45
pegmatite is also suitable for glazes and
crystal glass. We want to widen the portfolio of feldspar raw materials for foundries
and metallurgy.
cfi: What makes up your customer service
today?
CG: Three ceramics engineers in-house
solve together with and for our customers all technology problems as required. In
some cases, we are supported here by external institutes and laboratories. The raw materials come with precise specifications and
the deliveries are accompanied by agreed
quality protocols. In addition, we offer suitable packaging and logistics solutions.
cfi: What efforts are you having to make
with regard to securing the future supply of
raw materials?
CG: Our clay and feldspar plants are located at corresponding deposits, which are
designated as reserve and priority areas for
mining in the regional plan. The areas envisaged for extraction in the next few years
and decades are approved in consultation
with the Mining Authority and local communities based on operation plans. With
acquisitions and exchange, we obtain the
extraction areas necessary.

In recent years, the requirements we have to
meet for the associated planning and oper
ations with regard to nature conservation,
water retention, recultivation, renaturation
and even archaeology have been increasing
considerably.
cfi: What challenges do you have to overcome to extract and prepare the raw ma
ter
ials cost-efficiently? What is precisely
behind the problems of the CO2-levy, which
affects your chamotte production in particular?
CG: Besides the effort described above involved in the extraction of raw materials,
challenges for the preparation operations
are growing similarly. The cost for grinding and firing plants to comply with emissions limits is high. On top of that comes
the necessary health and safety. Another
worry is the shortage of qualified workers,
especially for the necessary shift work. Here
we are trying to remedy the situation with
increased professional training in house. Securing allocations in the scarce external raw
materials is another challenge.
We shoulder a considerable burden with
the national increased cost of fossil fuels
with the BEHG (Germany’s Fuel Emissions
Trading Act, CO2-Levy). Alternative fuels at
a competitive price will not be available in
the foreseeable future and the ordinance
on the avoidance of carbon leakage (BEVC)
will bring no effective relief.

Fig. 11 Pegmatite mine at Thansüß (f.l.t.r.): extraction, screening plant and loading
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Fig. 14 Rotary kiln at Großheirath

Fig. 12 Rotary kiln with ORC system

Fig. 15 Chamotte cooling system with
heat recovery at the rotary kiln II

Fig. 13 Award Winners at the DENA-Energy Efficiency Award in the Section for Energy
Transition 2.0

We support the road to more climatefriendly production, but refuse to accept a
nationally unbalanced climate reversal at
any price. In our processes, we are trying

everything to optimise energy efficiency, for
this we have ISO 50001 certification. For
example, we are running tests with renewable fuels, investing in photovoltaic systems

and the utilisation of waste heat for heating buildings and power generation. In
2019, we were awarded the DENA-Energy
Efficiency Award in the Section for Energy
Transition 2.0. Together with the technology supplier Orcan Energy AG/DE, Adolf
Gottfried Tonwerke GmbH was awarded a
prize for the utilisation of previously unused
waste heat from two kilns for power generation.
cfi: Thank you for talking to us.
KS

Fig. 16 Extracting raw materials in the past and now: Neudorf Mine 1937 (l.), and clay plant with offices at Großheirath (r.)
(Figs.: Gottfried)
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Taking the Best from the Past to Build a Better Future
Bedeschi S.p.a./IT was established in 1908, and today

it is one of the oldest European companies in the industries in which it operates.
Representing the 4th generation of his family, Managing
Director Rino Bedeschi (RB) has been running the company since 1992, with three diversified business units
and more than 300 employees. Bedeschi can provide
customers with complete turnkey solutions for: Bulk
Handling – Marine and Mining, Container Logistics and
Bricks.
Fig. 1 Managing Director Rino Bedeschi

cfi: How has COVID-19 affected your business in recent months?
RB: We enjoyed a good start in 2020 for all
three segments. When logistic chains were
suddenly disrupted by the pandemic and
travel restrictions put in place, it was therefore a huge challenge to keep projects on
track in line with the set timelines. A lot of
our business is outside Europe, and, like all
other international players, we faced really
new problems.
We worked hard in the second half of 2020
to prepare new projects for 2021, today,
we can say that in Q4/20 and Q1/21 we
had some good new orders, of course with
customers we have known very well for
years but also with new investors. We see
a higher level of investment in the pipeline
outside Europe. Now, our first priority is to
grow again!
Despite landing a major greenfield project
orders for bricks in Europe, that is in the UK,
we have to say that the brick business in
Europe is on a decline. One reason are competitive alternative building materials.
cfi: Could you give us some more details
about this project in Great Britain?
RB: The plant realised for our client Forterra
PLC will be capable of producing 180 million bricks per year, once it is fully commissioned, compared to the 85 million bricks
per year at the current plant. For this project, we decided to open a new branch in
Great Britain at the end of 2020, adding
one more subsidiary to the Group. We are
E 14

very happy to be closer to the UK market
and get underway with the realisation of
this major project.
cfi: Europe is the slowest region to overcome the pandemic. What effects will
China/Asia have on global market activities
as they have been quicker to recover to a
healthy economy?
RB: It is not new to us that markets in Russia, USA and also Emirates have a higher
growth potential for us. We have established subsidiaries in these regions to be
closer to customers there. During the pandemic, it has been very important to have
skilled staff in the different regions to maintain good customer service.
cfi: How have you responded to the effects
of the pandemic and adapted your customer support?
RB: In our business, tailored technologic
al solutions are definitely the key, but an
in-depth customer relationship over many
years is also important.
One example is the big player Wienerberger,
which placed two new orders in April 2021.
The scope of supply will include handling
equipment for wet material loading, dry
material setting and fired material unloading. We have been working with them over
30 years, further developing solutions together as partners – a win-win situation for
us both. Of course, we have had to switch
to virtual meetings in recent months, so we
shall be glad when we can talk to our partners face to face again.

When we work on new projects, we go
through four phases: think (feasibility studies, general consulting and cost analysis,
plant revamping), design (simulation,
engineering, process integration), build
(manufacturing in-house, supervision of
local supply, on site project management)
and run (start-up testing, training on site,
temporary management where needed,
full-service troubleshooting, remote control,
full-service maintenance programmes and
spare part service).
cfi: Are positive effects looming in the post
pandemic period with regard to digital production or greater efforts for environmental
protection and material efficiency (circular
economy)?
RB: To be honest, digital transformation,
environmental control, and energy efficiency are not new, these targets had already
been set before COVID-19 appeared. Our
traditional field of industry will make its
contribution to a much wider approach that
has been headlined circular economy and
green manufacturing. But this is a complex
system, which also needs governmental and
political support.
cfi: Will you need other skills from your
technicians/engineers in future?
RB: We strongly believe that our success
lies in people, not only in know-how and
reliability. We can only give a fast reliable
response to our customers if we have a
lean organisation and trained people on all
levels.
cfi/Ber. DKG 98 (2021) No. 4
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A couple of years ago, we started the project beB (Be Bedeschi). Its
core mission is to train people in problem-solving. Not only technically,
but with a 360° a ngle approach. This means an effective approach
which also calls for soft skills. Our projects run a minimum of 10–12
months. We certainly have to solve problems caused externally or internally. An important issue in this process is to clearly and quickly
identify customer needs and cater for these. A structured problemsolving process has to provide fast answers.
cfi: Has this beB activity helped during the corona pandemic?
RB: Certainly, as we have had to react quickly and perform well.
cfi: What changes do you expect in the near future?
RB: We can observe stronger consolidation in Europe’s brick business
and a concentration of customers.
This means bigger groups expecting a high level of service in turnkey
projects (safety issues, documentation, quality certificates, etc.). We at
Bedeschi are well prepared as these procedures are already routine in
the other business segments (e.g. cement business, port services) in
which we also operate.
cfi: Thank you for talking to us.
KS

Fig. 2 Bedeschi’s “values” regarding the company strategy(Figs.: Bedeschi)
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Shaping the Future of Ceramics with
Up-Graded Digital Solutions for New and Existing Plants

SACMI Ceramic Innovation Forum and SACMI Ceramic Innovation

Fig. 1 Matteo Federici, General Manager
Tile Division at SACMI Group

cfi: How did COVID-19 affect the global tile
industry in 2020?
MF: The year 2020 saw a significant drop in
volumes, especially the “first wave” of the
pandemic. Encouraging signs of recovery
were later observed following good news
on the availability and effectiveness of vaccines, suggesting a gradual return to normal
over 2021.
A look at the markets shows that trends in
China were consistent with those in late
2019 (i.e. a significant decline in tile production). On the other hand, though, there
is heavy investment in slab manufacturing,
a sector in which SACMI provides worldbeating technology.
Growth in India – already a key trend in
2019 – continued in 2020. Following a
period of decline, Turkey was, by the end of
2020, showing signs of recovery; this was
presumably export-driven due to a highly
favourable exchange rate.
In Europe, a first semester of stagnation due
to the lockdown was followed by a certain
dynamism in the second half of the year and
E 16

Days were launched by SACMI/IT as soon as it was clear that Tecnargilla 2020 had to be postponed as many other major fairs. In times
of COVID-19 efforts of digitization have been accelerated across all
sectors: not just in services but also in communication/webinars and
human resource management.
In tile production not only digital printing and glazing are state-ofthe art technologies. Important developments are on their way to
implement simulation/digital twins and or virtual/augmented reality
to bring forward “smart” services and production in ceramics.
We had the chance to talk to Matteo Federici (MF), General Manager
Tile Division at SACMI Group, to learn about the impact of COVID-19
on the global tile market and the answer of SACMI to form the future
of ceramics with innovative solutions in equipment supply and plant
engineering.

this momentum is expected to continue into
2021.
In the Middle East, despite the variability
of the political situation, 2021 is expected
to grow if compared to 2020. The antidumping policies adopted by some Middle
Eastern countries have proved to be effect
ive to counter the import of Chinese and Indian tiles. Various local lines have thus been
restarted and the willingness to invest has
also grown.
As for the Americas, after a really difficult
2020, 2021 opens with overall more optimistic prospects, even if the data on infections, especially in Brazil, remain high.
cfi: Which effects are changing in the current year in the tile industry?
MF: As already mentioned, we have registered important signs of recovery at the
beginning of 2021 and a renewed confidence, as evidenced by an excellent amount
of orders.
cfi: How was SACMI, as a leader with g lobal
presence, able to respond to these effects
and adapt the support for customers?

MF: By strengthening our “smart working”
potential, we’ve managed to maintain o rder
processing, shipping, logistics and assist
ance operations at the highest level, even
at the time of the lockdown, also thanks
to the presence of our colleagues on local
markets. Assistance and spare parts have always been guaranteed worldwide: technical
and sales personnel has always worked
hard in close collaboration with our Global
Network while at the same time strengthened tele-assistance services.
Furthermore, following the cancellation of
all the trade fairs in the sector, SACMI organised a substantial program of webinars
to present the latest innovations developed
in these recent months
cfi: How do you evaluate these market
changes in the global tile industry for the
equipment and technology supply?
MF: If the first impact of COVID was devastating for tile and machine manufacturers,
the SARS-COV2 pandemic has then highlighted ceramic as a hygienic, sustainable
material with evident practical/aesthetic
cfi/Ber. DKG 98 (2021) No. 4
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Fig. 2 CONTINUA+ schema (l.) and line in tiles production (r.) 

benefits; this is particularly true for domestic environments, now the focus of renewed
interest as we are all spending more time
at home due to lockdown policies. This explains why the current scenario suggests a
positive 2021 also for machines manufacturers.
cfi: What impacts had SACMI to overcome
in respect to logistics and travel restrictions
caused by COVID-19?
MF: Following the travel restrictions due
to COVID, actions have been taken in order
to carry out, even remotely, the start-up of
machines or entire production plants. This
was done through SMART services, partly
still in the test phase, such as virtual/augmented reality which will remain also in
the future and which will be further reinforced in terms of hours, alongside a further strengthening of the global network of
increasingly widespread local assistance. A
few skilled technicians continued to travel
despite difficulties due to restrictions.
The need to safeguard the health of the staff
has also created greater commitment in the
structures as the need for quarantines often
also on arrival, and certainly on return, has
limited the availability of technicians.
The need to safeguard the health of the
staff has also created greater commitment
in the structures, as the need for quarantines often also upon arrival, and certainly
on return, has limited the availability of
technicians. This had an impact on the over-
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all costs of the service, but SACMI has absorbed these additional costs with no extra
charge for customers.
cfi: Was it more difficult to work together
with partners, who do not have the global
network of SACMI in our overseas business?
MF: With over 80 companies present in
the five continents, SACMI can count on a
capillary Global Network, which has made
it possible to guarantee constant support to
all customers
cfi: Are positive effects coming up regarding digital production or even design of
smart factories in this “new period”?
MF: Plant digitalization acquired further
strategic importance in 2020, with a focus on “vertical digitalization”, from body
preparation to pressing, from decoration
to firing and finishing-sorting. Particularly
noteworthy is the Tiles Business Unit’s accelerated promotion and development of
the HERE supervisor as an integral part of
the business proposal.
cfi: How can achievements (digital decor
ation and glazing, production of large slabs)
be evaluated in the context of a smart tile
production plant 2021+?
MF: 2020 saw the promotion and launch of
upgraded digital decoration solutions, from
the DDG (glazes, glues, materials), which
are also raising a strong interest for the
creation of functional structures for outdoor
products, to the latest generation of wet

(Figs.: SACMI)

decoration units (featuring up to 12 colour
bars and native multi-resolution control).
Key projects in 2020 included an expansion of the CONTINUA+ range, with the
PCR2180 joining the existing “family” to
provide greater speed and flexibility in the
manufacture of the market’s most popular sub-sizes. Remaining on the pressing
front, 2020 saw the launch of the new Veloce press range and new “smart mould”
solutions. These projects will undergo
further development in 2021 on both the
slab manufacturing and traditional tile
fronts.
Further developments concerned a restructuring of the kiln range (with the launch
of the new Maestro kiln series) and new
packaging and sorting line solutions. The
latter now integrate digital-twin simulation
technology, allowing SACMI and customers
to work as a team to optimise system configurations.
cfi: Is COVID-19 bringing forward needs of
environmental protection and material efficiency?
MF. SACMI has always considered the environment and energy as strategic areas for
enhancing its offer. In this regard, SACMI
offers the advantage of supplying an integrated and complete plant, including solutions for the management of fumes and
emissions and for heat recovery from the
plant (in particular from the kilns).
cfi: Thank you for talking to us. 
KS
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Schug Group on Track for Further Growth:
Lingl Anlagenbau GmbH is New Group Member
Since the beginning of 2018, the Schug family has held

100 % of the company shares in Lippert GmbH & Co. KG.
Hubert Schug, CEO in the third generation, heads the enterprise. Susanne Schug, his wife, is the granddaughter of the
company founder Julius Lippert. In cfi 4–5/2019, we reported on the company owners’ vision with regard to growth
and innovation. Fitting into this concept is the takeover of
Lingl Anlagenbau GmbH/DE with its 230 employees including 31 apprentices, which was completed in April 2021.
In an interview with Hubert Schug (HS) and Winfried Hein
(WH), who is Managing Director at Lippert and at Lingl, too,
we were given details on the company strategy.
Fig. 1 Hubert Schug (r.) and Winfried Hein

cfi: With the takeover of Lingl, you have
moved a key step closer to your ambitious vision of creating an enterprise with 1000 employees in the medium term. Where do you
see the most valuable synergies with Lippert?
HS: Lingl is one of the leading international
plant engineering companies for the ceramic
sanitaryware and heavy clay industries, supplying an extensive range of equipment for
the process chain comprising mechanical and
thermal subprocesses. With Lingl’s expertise
in dryer and furnace engineering, a wider
specialist competence in thermal process
engineering was gained. Automation and robotics are areas that we can further advance
more efficiently together. Our strengths in
Pressath and Eschenbach are machines and
production lines for the ceramic tableware
industry as well as conveying systems and
automation solutions for logistics centres
(e.g. for customers like Deutsche Post, DHL,
Hermes or mail order firms).
Further internationalisation was, of course,
also on the agenda as part of growth plans.
Here, Lingl’s international network with six
international subsidiaries and 21 represen
tatives is a valuable addition. In future, we
shall be able to offer a much more complete
range from our own product portfolio.
WH: But we are also thinking about extending our harmonized portfolio. Both
cfi/Ber. DKG 98 (2021) No. 4

com
panies have already realised various
projects in technical ceramics. But we aim
to rapidly develop this area of business. We
shall be looking for competent partners to
support us here. Upfront, Trafö Lagersysteme GmbH & Co. KG/DE, a specialist in
conveying systems based in Lauda-Königs
hofen, has already been taken over. The
focus is on automation, logistics solutions
in the context of Industry 4.0.
cfi: Lingl had to declare insolvency again
at the beginning of October 2020. Have
restructuring measures been introduced before the company was sold to you?
HS: Alexander Kögel has done a great job
managing the restructuring. Following the
insolvency application at the end of 2020,
priority of the process was to maintain production and safeguard existing customer
and supplier relations. Despite the restrictions caused by the Corona pandemic, he
has kept business operations afloat and
implemented necessary restructuring measures. Around 110 former Lingl employees
have been switched to a transitional and
reskilling company.
We are taking on the remaining 230 employees and will continue to run the company under the Lingl name as part of the
Schug Group. We have also brought in the
fourth generation – my sons Michael (28)

(Source: Lippert)

and Stephan (26) together hold a 49 %
stake in Lingl, alongside my 51 % shares.
The idea is for them to be actively involved
from the outset as we want to carry on the
family tradition.
cfi: Future-oriented topics are a priority for
you. Should we see the vision of a company
with 1000 employees in this context?
HS: The vision of 1000 people working in
the Schug Group, yes, that’s right, because
we have to work on more complex problems
and not only, as often in the past, take on
the optimisation of existing solutions. We
not only have to be innovative, but we also
have to be able to realise projects quickly
to stay ahead in international competition.
Digitalization is already quite advanced in
our conveying systems engineering. Simulations and digital twins are already pres
ented to customers when we embark on a
new project. This is already a must in this
segment today. Here we can transfer valuable experience to ceramics applications.
That not only applies to the virtual design of
new systems and their commissioning, but
also to the optimisation of already installed
lines.
Back in 2018, I acquired ISA industrieelektronik GmbH/DE with its headquarters in
Weiden. Topics such as preventive maintenance, virtual reality are becoming more and
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more important. Services for the customers are at the centre of our
activities 24/7.
If you think ahead, we have the potential to use these instruments
to offer customers individual solutions much faster. In the near
future, we shall no longer need to assemble the systems for a
test run at our facility, only to disassemble them again before dispatching them to the customer. That will all be reliably prepared
by means of simulations so that we can commission the system at
the customer’s facility earlier. Here we have to stay on the ball so
that time doesn’t run out on us. We have to part with processes
with low value creation and, if necessary, buy these in on the
market. Just as important for us are energy efficiency and environment. We can apply simulation and digital twin methods to
improve processes without having to intervene in the real process.
That only happens after the optimisation has been completed.
We ourselves live out sustainable business values, too. At our new
base in Eschenbach, we shall be heating with pellets and aim to
be CO2-neutral by 2025. We want to be credible when we discuss
these issues with our customers.
cfi: So you will be needing other competences from your employees?
HS: We are making efforts to recruit specialists externally. For the
permanent workforce, there are already regular training units led
by in-house or external experts. We have to take our employees
with us on this. After all, they provide the basis for our success. We
have clear targets, but we won’t rush anything.
We are working together with universities to incorporate new fundamental research findings into our developments, so we can present
innovative solutions. An R&D project initiated by Fraunhofer HTL/
DE in thermal process engineering is currently new on our agenda.
cfi: How do you want to coordinate the Lingl/Lippert employees?
WH: We want to create synergies, yet the two companies are to
remain self-reliant per se and operate independently in the marketplace.
The key is for them to profit from each other and to assign to each
company those topic areas in which it is furthest advanced. In this
way, we shall also be able to effectively transfer our corporate
philosophy.
cfi: Is it foremost about placing new developments on the market
for you?
WH: Not just that, we also have the responsibility not only to
maintain the many systems that the two companies have installed
around the world, but also to update these to the state of the art
as and when required. The issues concerned are very topical. The
prices for CO2 emissions will keep going up – so energy efficiency
and alternative fuels are a key topic.
HS: In addition, environmental engineering is close to my heart.
Here, we are trying to create a new priority. In general, we have to
make sure our internal workflows and processes are efficient because we have to respond fast and flexibly to market demands. We
need competitive cost structures to assert ourselves internationally.
In our new LIPPERT Innovation Center (LIC) in Eschenbach we are
planning an in-person event in autumn, where we shall focus on
individual discussions.
cfi: Every success with your ambitious plans. Thank you for talking
to us.
KS
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Marcheluzzo S.p.A. Strong in 2020 and
on a Good Track for the Future

Marcheluzzo

S.p.A./IT is an
engineering company engaged
in all aspects of thermodynamics, especially drying, pre-drying,
air conditioning, energy saving,
sani
taryware, insulators and
thermal ceramics. Thanks to its
cooperation with partner companies, it can plan and install
complete sanitaryware plants.
In December 2019, Marcheluzzo Impianti was reintegrated
into the company. The company founded in 1977 by Dario
Marcheluzzo is specialised in
automation, dryers and kilns for
the brick and roofing tile industry. We asked Paolo Marcheluzzo (PM), CEO of the combined
companies, how this amalgam
ation had performed during the
COVID-19 pandemic.

cfi: How did COVID-19 affect your business
in 2020?
PM: We are currently concluding our an
nual report, and the good news is that we
can announce the best result ever in our history. Of course, we were lucky to have the
heavy clay business back in our portfolio, as
the sanitaryware segment has stagnated. In
June 2017, my father Dario, the co-founding partner of Marcheluzzo Impianti, sold
his shares in the company to his brother.
The construction industry crisis combined
with other contingent factors badly impacted Marcheluzzo Impianti’s financial position
and the company was forced to close down
in mid-2019.
cfi/Ber. DKG 98 (2021) No. 4

Fig. 1 Family Marcheluzzo (f.l.t.r.): Lara, Dario and Paolo

It was amazing how good the reputation of
our brand and the know-how represented
especially by my father was in the industry.
In the heavy clay business, many companies
are family-owned and strong ties between
our companies were already well established among my father’s generation. Being well-known as a solution provider, we
received lots of orders. In Q4/20 and Q1/21,
the investment level rose. Key markets for
us are Eastern Europe and Russia, as well
as South America and, now again, Central
and North America
cfi: What impact have you had to overcome
in respect of the logistic chain interruptions
and travel restrictions caused by COVID-19?
PM: Of course, we switched to virtual meetings, but travel restrictions are now being
lifted bit by bit. For our big project in Russia,
I can get a special business visa to be at the
site whenever needed.
We never closed the factory in 2020 and
were available at all times to provide support to our customers, even in the most
difficult period from March to May 2020.
Our advantage is our long-term relationship

with customers, which leads to very open
exchange of information on both sides,
even when this has to be done virtually.
cfi: How did you reorganise your staff after
the reintegration of Marcheluzzo Impianti in
order to support customers?
PM: We took over eight experts and now
have a team of 20 people under the management of our family. We aimed to keep a
lean and flexible structure so we can install
complete plants extremely rapidly. This reorganisation made us even more competitive in the market. To have been accepted
as a serious and reliable partner is something we are very proud of. Creating value
for customers with cutting-edge technology
has always been one of our key strengths
alongside good technical support.
We concentrate on engineering work after
an in-depth study of our customers’ tech
nical needs and provide all the detailed
drawings needed. We do not manufacture
equipment in-house. For all specific machines and tools, we have our partners
nearby in Italy and can supervise all local
supply items at any site abroad.
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Fig. 2 Cutting line with robotized handling

Fig. 3 Robotized automatic handling of unfired bricks

Fig. 4 Kiln car with fired roofing tiles
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(Figs.: Marcheluzzo)

Relying on the comprehensive network of
technical partners with excellent expertise,
we are always able to provide fast solutions
to meet specific needs and deliver within
short periods. This is appreciated by the
market.
We work with percentual down payment
and percentual when we are ready for delivery. Of course, we then give a full guarantee on the equipment for one year. As we
have a network of external contractors and
supervisors, we are extremely flexible.
cfi: Do you anticipate any particular effects
in the post-pandemic period?
PM: Not necessarily related to the pandemic, but we are facing very challenging
times as the new generation of business
leaders currently taking over the reins in
the sector don’t always have the same business capabilities as their predecessors. It
is not easy to attract young engineers into
the brick sector against the background of
the emergence of Industry 4.0 and artificial
intelligence. We are making progress, e.g.
in robotics, but we still have to understand
what the impact of clay properties is on the
technologies to be installed.
We are a young team (averaging 35–45
years of age) and have to make sure that
the same passion and experience is passed
on to us by experts like my father and other
long-serving technicians who are still part
of our team. This allows us to look ahead
to new challenges with confidence and optimism.
Of course, other relevant topics such as
energy savings associated with energy recovery, environmental protection in general and updated machine technology are a
strong focus in our project work.
cfi: How do you see events like trade fairs in
the near future?
PM: They are very important to us as we
have been missing live events for more than
15 months now. We cannot really inspire
the same level of confidence with new contacts in virtual meetings. For creative development work, market places like trade fairs
are ideal.
We plan to visit all important international
events as soon as travel restrictions have
been lifted. Our representatives in various
parts of the globe have given us excellent
support in these difficult times, but we need
our direct contacts back.
cfi: Thank you for talking to us. KS
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MARKET
German Building Ceramics Braving the Corona Crisis
For the German building industry, housing construction continues to be paramount. In this context, the

level of prefabrication and modular system construction is being increased significantly. The aim is more
efficiency, fewer mistakes and higher quality at the construction site. This would make the building materials producer more of a solution provider. The clay brick and roofing tile industry has already adapted its
organization to this, as discussed in this paper. As another focus, the brick and tile industry has designated
the refurbishment of existing buildings as a core market and expects competitive conditions in raw materials, energy and environmental policy to safeguard industrial production in Germany as a base in the long
term. For the brick and tile industry. too, the phased exit from coal, oil and gas is necessary to achieve
decarbonization of the energy system in the EU.

Raw material extraction and
product development for the
building ceramics industry
Annual clay extraction in Germany for the
production of building ceramic products

is currently reaching its limit for multiple
reasons. Clay substitute materials in the
form of clay mineral filter cake from mineral washing, on the one hand, and clayey
overburden and spoil piles from gravel

CONTINUOUS KILNS & FURNACES OPTIMIZED FOR
SOLID OXIDE ELECTROLYSER CELL PRODUCTION
ONEJOON is your development partner from
your current batch processes to high
efficiency large scale production

Seamless Turn-Key supply of kilns & furnaces,
cell handling and material flow automation.
ONEJOON GmbH | www.onejoon.de

pits and quarries, on the other hand, are
utilized.
For gravel, the supply situation is reported
to be even tighter, as the findings of a study
conducted by the Federal Institute for Geo-

MARKET
sciences and Natural Resources indicate.
In the next few years, production at significant gravel and sand deposits will be coming to an end in several regions of Germany.
Replacement areas, however, are not being
designated to the extent necessary by the
responsible regional planning authorities.
Reason enough to explore new approaches.
Germany is to become world champion in
recycling.
The big goal for recycling is to be able to
reuse the recycled materials as secondary
resources. It is reported that up to around
60 Mt construction rubble are produced
every year, in which an average of around
10 Mt demolished brick materials are contained. With this approach, the expression
“today’s buildings are the raw material deposits of the future” can be made to come
true. First, it’s all about reusing bricks and
roofing tiles, with largely the same test
methods to be used on these as on new
products. For Germany, the percentage of
reuse is not known, it should, however, vary
for the demolition of different buildings.
With the rubble from unglazed building
ceramics, it is now possible to mix ground
used products from deconstruction in tested
proportions in batch compositions for new
products.
But the larger part of ceramic building materials is so far still used in road construction. Moreover, it should be noted that in
recent years some remarkable equipment
has been launched onto the market for
processing mineral construction waste.
Under the heading “First Solid Brick Made
of Recycled Material for Interior Walls from
Ziegelwerke Leipfinger-Bader GmbH” [1],
the foundation has been laid for a new
generation of masonry bricks. The research
objective was to develop a masonry brick
with high density and compressive strength
for load-bearing interior walls for which
a firing process is not necessary. The new
solid brick is said to consist of recycled brick
sand and recycled broken brick as well as
fine brick residue in very fine particle sizes
from the grinding of high-precision bricks.
With the development of an innovative
pressing process, the solid moulded bricks
are dried in air at ambient temperature. In
structural tests conducted by independent
testing institutes, the bricks are to meet the
structural conditions for load-bearing interior walls and their specific requirements for
E 24

sound insulation. It is expected that with
approval by representatives of the relevant
authorities, series production can be started
as quickly as possible.
In 2019, Ziegel- und Betonwerke August
Lücking, a brick and concrete manufacturer
based in Warburg-Bonenburg celebrated
its 120-year anniversary. The management
sees exciting prospects for the company
because the building materials sector is
undergoing change [2]. Besides almost the
same revenues generated for the different
products, more complex recycling of the
processed construction rubble is possible.
The company has many years of experience
in the prefabrication of concrete elements,
for example, for floors and stairs, and the
prefabrication of brick elements is currently
in progress in a semi-automated plant. It
has been reported that a complete house
can be installed in a very short time. Moreover, the company reasonably assumes that
“modular construction will become more
and more established.”

New developments for firing
ceramic products
It is known that German industry will be
charged a CO2 tax from this year. This will
be increased from 25 EUR/t at present to
at least 55 EUR/t in five years. Furthermore,
the exit from coal for power generation by
2038 has been decided.
Besides the chemicals, paper and cement
industries, the ceramics industry with the
high share of energy costs in its product
costs is affected. Hydrogen as a secondary
energy resource to be produced in a green
process from renewable energies will be important in multiple ways for the near future.
First, it is suitable as “energy storage”, with
regard to the production of not continuously available solar and wind energy. Second, during the combustion of hydrogen,
only steam is formed. So harmful CO2 emissions and the associated high CO2 taxes
can be avoided. The most important industrial application for hydrogen will probably
be in the steel industry, closely followed
by firing processes for the production of
silicate building materials such as building
ceramics.
The Institute of Applied Construction Research Weimar – IAB/DE is currently engaged in a R&D project under the heading
“CO2-Neutral Firing of Ceramic Products

in Hydrogen Atmosphere” [3]. The focus is
first to resolve open issues concerning the
use of hydrogen as fuel. Then a process engineering concept will be developed with
which it is possible, in line with the state
of the art, to realize such a firing process
reliably and cost-effectively in a continuous
process.
With the combustion of hydrogen, compared with natural gas, the percentage of
water vapour in the kiln atmosphere is increased. Not all heavy clay raw materials
will therefore be equally suitable for firing
with hydrogen. Everything points to the increased content of water vapour in the kiln
atmosphere influencing transformation and
consolidation on account of the follow-on
reactions involved in the dehydroxylation of
the clay minerals.
For this reason, the reaction processes have
to be determined above the dehydroxylation of the clay minerals. With knowledge
of the ceramic processes in the clay body
during firing with “green” hydrogen, there
is a possibility for the ceramics industry to
avoid CO2 emissions and, in certain cases,
thanks to the lowering of firing temperatures, to reduce the energy consumption
for the production of their products. With
the successful conclusion of this venture,
new economic impetus can be given to
industry. Worth particular mention here
are:
• New development of energy-efficient and
CO2-reduced firing processes based on
the use of hydrogen as fuel;
•
Development of raw material deposits
that were previously difficult to utilize
thanks to new process parameters;
• Innovative colour design of the ceramic
products with improved product qualities.
Several renowned brick plants based in Germany have warmly welcomed the research
project and have pledged support where
necessary.

Outlook
An increase in the global energy demand
of 35 % by 2040 is currently forecast. To
slow down the progressing warming of
the world climate resulting from this, an
exit from the use of fossil energy resources
is necessary in the medium term and, on
account of the finite availability of these
resources, absolutely essential in the long
term. Hydrogen as a secondary energy recfi/Ber. DKG 98 (2021) No. 4
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source is regarded as an important element
in change. The number of extraction sites for
mineral resources has already declined by
10 % in Germany over the past five years.
This makes the utilization and recycling of
mineral construction waste all the more important.
The key building material Portland cement
is produced in Germany with an output of
30 Mt per annum. For each tonne, around
85 kg CO2 is released into the atmosphere
and is known to influence our climate,
contribute significantly to global warming,
and that to a higher degree than even air
traffic. Gradual decarbonization must be ex-

pected, to develop suitable mixed cements.
These are already used sometimes in civil
engineering, however, they are largely still
under development. Finally, it should be
noted that the concrete wall and floor/ceiling elements used in housing construction
for multistorey building can be produced
to a smaller extent on the basis of clay
bricks, with much lower cement content.
The clay brick and tile industry is advised
to increase this percentage significantly in
accordance with territorial aspects. In this
regard, it may be possible to cooperate
with production capacities in the concrete
industry.
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TECHNOLOGY NEWS
SACMI LGVs – an Efficient Product Handling Solution for
Sanitaryware Production
To achieve its goal of providing increasingly automated, reliable product traceability solutions, SACMI/

IT offers cart handling automation systems for the transfer of pieces along the entire production process.
Proper piece handling is crucial. This is especially so during the stages that follow casting but precede
arrival at the kiln on account of the pre-fire mechanical properties of ceramic. After the demoulding that
follows casting, sanitaryware items require an initial consolidation and hardening phase. This ambient-air
process sees the piece lose some of its moisture content, thus increasing its bending strength prior to the
final drying process.

Fig. 1 LGV production data exchange

Automated handling with AGVs (Automatic
Guided Vehicles) as opposed to manual cart
handling lets manufacturers manage the
various ambient-air stages/schedules of the
product in an automatic, controlled manner;
this provides advantages in terms of process control, consequently reducing manufacturing waste and space requirements.
Controlled product management along the

SACMI Imola S.C.
40026 Imola (BO), Italy
www.sacmi.com
Keywords: sanitaryware production,
automatic guided vehicles, laser guidance
technology, laser guided vehicles
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entire manufacturing route allows, in fact,
process optimisation in terms of product
holding time control at the intermediate
stages (e.g. the aforementioned ambient-air
consolidation before final drying and product storage for the various production lines),
thus optimising use of space.
In addition to ensuring a carefully controlled
process, vehicle handling systems mean less
manual effort for workers. This improves
working conditions and reduces the risk of
any production waste as a result of manual
handling errors.
AGV handling systems also integrate
smoothly with other plant automation solutions, all the way from the casting department to the firing department and the endof-line areas.
In factories with the highest levels of auto
mation, using AGVs makes it possible to

move pieces automatically without performing any manual work at all. This is even
true for the post-firing stages of the process,
where articles are fed towards automatic
sorting lines and transferred to the finished
article packaging and storage zones.
Compared to alternative handling systems
such as conveyors, AGV systems require no
fixed floor structures. This means undeniable advantages in terms of occupied space,
no permanent hindrances in the plant, flexibility and easy modification of production
flows and the relative layouts.
AGV systems provide for the automated
transport of semi-finished and finished
products with unmanned vehicles. The
AGVs supplied by Sacmi are of the LGV
(Laser Guided Vehicle) type. These vehicles
can respond to a wide range of needs by
adapting to the specific cart type, the size
and number of racks on the handling cart
and the available factory space.
Laser guidance technology uses wallmounted reflectors along vehicle pathways.
These let the system make routing calculations and verify vehicle positions. Thanks to
continuous detection by way of reflectors
located in the surrounding area and direct
communication with the machine PC, the
position of each vehicle (equipped with a
rotating optical laser sensor) is monitored
constantly, ensuring precise vehicle transit
at zero risk of error.
Needless to say, all vehicles are equipped
with on-board safety systems that constantly survey the surrounding areas and
prevent collisions, thus guaranteeing complete worker safety.
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Fig. 2 LGV in operation in sanitaryware production (Figs.: SACMI)

LGV systems are extremely flexible. Routes can be modified or
added should production capacity be augmented. This is done
simply by making adjustments via the software; it’s also possible
to disable pick and place stations as required via the PC.
The floor-mounted PC acts as TRAFFIC MANAGER, allowing users
to control and optimise routes. A vehicle control computer manages “missions” on a priority basis and coordinates traffic with
production flows. This ensures production status is monitored accurately at all times, with the system keeping track of both the
exact position of each vehicle and product distribution over the
various stages of the manufacturing process.
When integrated with factory supervision systems, the control PC
lets manufacturers monitor the intermediate semi-finished and finished product warehouses along the line.
A centralised control system panel displays vehicle parking status
and position in real time. It also highlights alarms and machine
status. For each parked cart users can view data on the product it
contains and see the dates when it was last moved. The LGV control system is compatible and can be integrated with factory supervision systems or the ERP systems that manage data exchange
with external systems (machines, supervision systems, etc.).
From both a software and mechanical viewpoint, the SACMI LGV
solution is fully integrated with SACMI’s robotized casting units,
highlighting the “complete integration” approach SACMI takes in
its automation range.
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TECHNOLOGY NEWS
Germany/Egypt

Highly Efficient German Tunnel Kiln for Fine Egyptian Tableware
Keramischer OFENBAU/DE installed and commissioned a state-of-the-art new tunnel kiln for Egyptian
German Porcelain Company in Alexandria, Egypt.

Fig. 1 Kiln car with products belonging to the state-of-the-art tunnel kiln, developed and
installed by the German Keramischer OFENBAU, for the production of fine tableware at
the Egyptian German Porcelain Company in Alexandria, Egypt
(Source: Keramischer OFENBAU)

Since its foundation 1942 by the acclaimed
artist Fathy Mahmoud, the Egyptian German Porcelain Company (EGPC) has developed into lifestyle staple. Once a humble
earthenware factory in Cairo, in 1986 the
porcelain powerhouse has evolved, at the
hands of its resilient owner Sayed Fathi
Mahmoud, into one of the most significant
and modern porcelain manufacturers in the
world. Now, EGPC stands tall as one of the
most substantial porcelain plants in a single

Keramischer OFENBAU GmbH
31135 Hildesheim
Germany
E-mail: info@KeramischerOFENBAU.de
www.KeramischerOFENBAU.de
Keywords: tunnel kiln, tableware,
EnerViT firing system, IBF system

E 28

location in the world, with a production of
300 000 pieces, per day. Deeply connected
to its Egyptian roots, EGPC stays true to the
words behind its initiation: art for millions!
Today, with an ever growing production,
with double digit annual growth, and with
a comprehensively renewed technological
infrastructure, EGPC represents one of the
porcelain sector’s leading forces and best
promises for aesthetic creation, customer
satisfaction, and quality delivery (www.
egyptianporcelain.com).
Keramischer OFENBAU/DE, for 25 years
busy in the field of kiln building for the
ceramic industry, combines competence,
innovation and reliability. This combination
is the reason why Keramischer OFENBAU is
one of the internationally leading providers
of kiln plants for all kind of ceramics, and
why the group of companies with three different international locations writes a success story which has received worldwide
attention. The experienced and innovative

team at Hildesheim continuously sets new
standards for the sintering of ceramic products, it facilitates the integration of kilns
into automated production lines and by implementing new firing technologies, i.e., the
firing system EnerViT, it improves the energy
efficiency of new and of existing kiln plants
significantly.
The supplied tunnel kiln is the second kiln
from Keramischer OFENBAU for EGPC and
underlines the long-lasting and successful
cooperation between the two companies.
The new tunnel kiln, 50 m long and with a
setting width of 3,2 m, is for biscuit firing
high quality tableware, at a temperature of
950 °C and an daily output of approx 40 t.
The installation includes a 6 m long dryer,
kiln cars and a kiln car transport system. The
kiln is equipped with the IBF system, a special firing concept for isostatically pressed
tableware in staples, which ensures a high
temperature uniformity in the plate staples,
so that the tension in the plate bodies is
reduced extensively and minimising significantly the vulnerability to tension during
biscuit firing.
The installed EnerViT firing system ensures
very low energy consumption, resulting in
a figure of far below 600 kcal/kg ware, a
fantastic value. The assembly and commissioning period of this kiln was carried out
in spring 2021 under severe conditions due
to the Corona pandemic, but nonetheless,
completion of the plant was achieved within the given timeline, thanks to the great
cooperation with the customer and the
Egyptian agent Global Trading.
Both were extremely helpful for finding
quick solutions for whatever situations
occur and took good care of Keramischer
OFENBAU team. EGPC’s highly qualified experienced technical team is extremely satisfied with the project at all and with the new
kiln in particular which contributes a good
share to the company’s ever-growing and
energy-efficient production.
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TECHNOLOGY NEWS
Imerys Extends its Sanitaryware Glazes Portfolio
L. Bourgy

White, coloured, glossy or matt glazes give ceramic sanitaryware pieces their aesthetic appeal and long

lasting performance. Obtaining the expected easy to clean, chemical, mechanical performances along
with a distinct look is a daily challenge for ceramics producers. Imerys “one-stop-shop” approach and
extended portfolio will make it easier for producers to find the adequate solutions for their cost efficient
glaze production. Thanks to a large deposit footprint and processing plants driven by industrial excellence
programs, Imerys offers a wide range of high quality and consistent solutions for sanitaryware glazes.
Wollastonite to reduce the
occurrence of pin holes
The naturally occurring white calcium silicate (CaSiO3) remains a favourite mineral to
formulate high quality sanitaryware glazes.
The high melting temperature of the wollastonite is a key factor to reduce the occurrence of pin holes. During the firing, in an
alkaline environment, the wollastonite will
decompose at the glaze firing temperature
– between 1150–1180 °C. Then the cal
cium oxide and the silica will recombine into
other minerals like anorthite. At this temperature, the gases from the body and the
glaze have been removed and the pin hole
occurrence is reduced. Introducing the calcium under a carbonate mineral increases
the reactivity of the glaze at low tempera
ture, making the glaze less permeable to
allow the gases to get out of the body. The
risk of pin hole formation is increased. The
surface quality of the glaze is improved by
the use of the wollastonite (Figs. 1–2). The
introduction of 10–20 % of wollastonite in
a sanitaryware glaze formula brings several
benefits to the final product:
Luc Bourgy
Imerys
75015 Paris, France

Fig. 1 Glaze surface obtained with
calcium carbonate based formula

Fig. 2 Glaze surface obtained with
wollastonite based formula

• it reduces the formation of pin holes;
• it improves the thermal stability;
• it improves the surface smoothness;
• it allows to obtain a matt effect when
used above 20 %.
The use of calcium silicate reduces as well
the CO2 emissions and contributes to the
decarbonisation of the ceramic process
(Fig. 3).

formula, the characteristics required are not
the same as for the body application. In the
glaze, the kaolin plays a clear role in the cer
amic process:
• it increases the suspensivity of the slurry;
• it improves the milling phase;
• it decomposes at low temperature, improving the reactivity between the components;
•
it improves the surface aspect of the
glaze.
The use of a specific kaolin for the glaze formula is essential and Imerys has developed
a tailored kaolin, KaoShine RC 70, to make
a more optimal and cost effective glaze
formula. The specific mineralogy, chemical
analysis and particle size distributions allow to improve the whiteness and opacity

White kaolin to improve
the whiteness and opacity
of the glaze
Traditionally, for raw material stock management optimisation, the kaolin used in
the glaze is also one of those used in the
body formula. Even if the kaolin remains a
minor component in the sanitaryware glaze

E-mail: info@imerys-ceramics.com
www.imerys-performance-minerals.com
www.imerys.com
Keywords: sanitaryware glaze, readyto-use glaze, wollastonite, kaolin, fused
alumina, one-stop-shop, whiteness, opacity,
mechanical properties
Fig. 3 Wollastonite grains (l.) and acicular crystals (r.)
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Tab. 1 Chemical analysis of Imerys’ kaolin,
KaoShine RC 70
Typical Properties
Chemical Analysis [%]

Value

Tab. 2 Glaze formula

Tab 3 Glazed fired properties

Standard
Formula

New
Formula

Component

%

%

Colour after firing a

–0,13

0,22

Colour after firing b

1,69

1,59

Standard
Formula

New Glaze
Formula

T.E. 30–200 °C glaze

6,0

5,9

T.E. 30–300 °C glaze

6,1

6,1

SiO2

46,1

Sodium feldspar X

38

39

Al2O3

38,8

Kaolin – standard

10

–

Fe2O3

0,60

–

10

TiO2

0,40

Kaolin –
KaoShine RC 70

K2O

traces

Quartz

17

19

T.E. 30–400 °C glaze

6,3

6,3

Na2O

traces

Wollastonite –
NYAD M325

10

10

T.E. 30–600 °C glaze

6,6

6,8

CaO

traces

Calcium carbonate

10

10

T.E. 500–600 °C glaze

7,5

7,7

MgO

traces

Zirconium oxide

13

10

Fusion act

4,9

5

L.o.I.

14,0

ZnO

2

2

Colour after firing L

89,3

89,46

of the glaze (Tab. 1). With a better ratio of
chromophore content over alumina, the
glaze formula is optimised using KaoShine
RC 70. The reformulation of the zirconium
feldspar contents allows a better optimisation of the recipe to obtain the same fired
glaze characteristics. Tab. 2 shows an example of reformulation leading to a more
cost effective glaze formula while achieving
identical final glaze properties presented in
Tab. 3.

Fused alumina to increase the
mechanical properties of glazes
To increase the mechanical properties of
glazes, the fused alumina are used in two
configurations:
• fine grades are introduced in the glaze
formula and act as seeds to allow more
crystallisations. The final glaze is denser
and more resistant to abrasion and mechanical shocks;
• coarse grits, finer than the glaze layer, are
used to make a rough surface and bring
anti-slip properties to the surface. ALODUR WCG grits present angular shape
grains (Fig. 4) and are high temperature
resistant, enabling the grains to keep their

Fig. 4 ALODUR WCG angular grain shape
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angular shape during the firing and providing a rough aspect of the surface and
give anti-slip properties to the surface.
Typically grit ranges from 0,12–0,25 µm.

Ready-to-use glazes with
consistent properties
For more than 250 years, Imerys has been
producing ready-to-use glazes for ceramic
applications.
Using this expertise to simplify its sanitaryware customers’ journey, Imerys has
developed in the past years glazes for
sanitaryware production, for both fireclay
and vitreous pieces. These solutions have
convinced existing and news customers
and they are reporting the following key
benefits:
• one single product to source and manage
for their glaze;
• fully tailored to the production process;
• consistent properties along the production process;
• high quality surface finish;

• access to expert technical support.
Imerys’ teams are continuously looking at
ways to develop solutions to better meet
manufacturers’ needs based on current
technology as well as meeting the demands
of new technologies and production techniques coming into the market (Fig. 5).
Imerys is committed to Corporate Social
Responsibility (CSR) as it is central to its
business growth and transformation. As
a recognition of its strong CSR engagement, Imerys has been awarded the Eco
vadis 2020 Platinum Medal. Ecovadis is the
leading provider of business sustainability
ratings for global supply chains. More than
60 000 businesses, of which many industry
leaders, are part of the Ecovadis network.
Imerys platinum achievement places the
Group in the top 1 % of assessed organisations, the only one in the mining industry.
This is a recognition of Imerys leadership,
actions and concrete results in the fields of
environment, labour and human rights, ethics and sustainable procurement.

Fig. 5 Sanitaryware glaze used in stylish end products – sink, toilet
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PROCESS ENGINEERING
DREAM Project:
Acid Emissions Cleaning in Ceramic Tile Kilns*
I. Celades López, S. Gomar, F. Romero, I. Agut,
E. Monfort, L. Guaita, G. Frignani, N. Raule

This article shows some of the results obtained in the study on air emissions conducted between 2016–

2019 at the KERABEN Group/ES production facilities performed in the frame of the DREAM Project,
funded by EU under the H2020 Programme. The study involved revision of different aspects relating to
management, control, and treatment of the emissions generated during ceramic tile firing. Monitoring
was performed with a FTIR (Fourier Transform Infrared) continuous optical measurement instrument. The
experimental part was carried out in a pilot plant connected to the gas exhaust stack of a kiln at the
KERABEN facilities. Ca(OH)2 proved to be very effective in reducing HF, but not in reducing HCl or SO2. In
contrast, NaHCO3 proved more effective in removing HCl and SO2. To remove HF, HCl and SO2 simultan
eously, it would be necessary to work with a mixture of different reagents.
1 Introduction
I. Celades López, S. Gomar,
F. Romero, I. Agut, E. Monfort
Instituto de Tecnología Cerámica (ITC)
Asociación de Investigación
de las Industrias Cerámicas (AICE)
Universitat Jaume I
12006 Castellón, Spain
L. Guaita
KERABEN Group S.A.
12520 Castellón, Spain
G. Frignani
SACMI Forni S.p.A.
42013 Salvaterra die Casalgrande, Italy
N. Raule
Centro di Ricerca e Innovazione
Tecnologica S.r.l. (CRIT)
41058 Vignola, Italy
Corresponding author: Irina Celades López
E-mail: irina.celades@itc.uji.es
Keywords: ceramic tiles, tile production,
tile firing, acid emissions, removing acid
pollutants, reagents
*Paper presented at QUALICER 2020

E 32

The most noteworthy environmental aspect
of the ceramic tile firing stage is the generation of air emissions. The most important
pollutants in these emissions are particles
and the gas pollutants of an acid nature (HF,
HCl, and SOx). The emissions of these pollutants in the firing stage stem mainly from the
raw materials used in the manufacturing
process and from the combustion process
itself [1–3].
The incorporation in recent years of a ser
ies of innovations such as digital printing at
process level, and the manufacture of large
formats at product level, has affected the
resulting emissions profile in ceramic tile
firing. An example of this situation is the
possible consideration of the presence of
odours as an emerging environmental aspect to be taken into account in future revisions of the regulations, such odours being
related to the use of digital inks in the dec
oration process [4–7].
In this context, and with the upcoming revision process of the BREF on ceramic manufacturing in 2020 [8, 9], which will foreseeably involve more stringent environmental
regulations, the above reasons have led to
this study, in the frame of the DREAM Project, funded by the European Commission
under the Horizon 2020 Programme in the

period 2016–2019. In this sense, the work
conducted in the DREAM Project addressed
different technical aspects relating to management and treatment of industrial emissions of an acid nature [10]. In regard to
management, the most innovative feature
was the application of methods for continuous measurement of environmental parameters, owing to their increasing interest in
an industry 4.0 setting, in which data collection and processing are an intrinsic part
of the general management system and,
hence, of the environmental management
system [10–14]. The results of the monitoring operations provide key information
when it comes to establishing new emission limit values and cleaning needs, and
demonstrating compliance with applicable
limits, etc. [3].
On the other hand, the new environmental
requirements will entail the need for optimised treatment systems, which are able,
simultaneously, to achieve high efficiencies
for several pollutants. To this end, a port
able pilot plant was designed and assembled to study different cleaning equipment
configurations and different reagents, in
order to evaluate cleaning efficiencies in
different technology scenarios, under different operating conditions. Removal of gas
compounds is based on acid-alkali chemical
cfi/Ber. DKG 98 (2021) No. 4
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reactions, in which the acid gas compounds
react with an alkali reagent to form a salt.
In a Bag Filter with Reagent Injection (BFR)
system, of the type studied here, the reactions between the reagent and the gas pollutants develop in the gaseous medium, as
a result of the solid alkali reagent addition
to the duct in the form of micronized powder, leading to uniform deposition on the
bag filter.
The reaction between the reagent and the
gas pollutant, which develops fundamentally in the reagent layer itself, deposited
on the bag filter, yields a solid salt as reaction product on the bag filter [15]. The
choice of reagents is critical for technical
and economic reasons. The most widely
used reagents in dry systems like the BFR
system examined in this study were calcium
hydroxide and sodium bicarbonate. The
chemical neutralisation reactions of these
reagents with gas pollutants are detailed
in Tab. 1.

Tab. 1 Neutralisation reactions with the used reagents
Name

Chemical
Formula

Calcium hydroxide
or slaked lime

2NaHCO3 (s) —> Na2CO3 (s)+ H2O + CO2 (g)
(T = 120–175 ºC)
Sodium bicarbonate

NaHCO3

Test

Used Reagents [kg/h]

1

0,10

–

2

0,15

–

3

0,20

4

0,30

5

2 Objectives

6

The objectives of the present study were as
follows:
• Designing and assembling a pilot plant to
study acid pollutant cleaning;
• Evaluating and quantifying the efficiency
of the BFR system, using different reagents and operating conditions.

The automatic monitoring system used in
this study monitored the acid pollutants of
interest: HF, HCl, and SO2 simultaneously
in real time. The apparatus involved was a
portable FTIR (Fourier Transform Infrared)
spectrophotometer and the sample extraction system was designed to assure sample
representativeness, thus avoiding analyte
loss owing to undesired concentrations
and/or reactions.
The FTIR spectrophotometer uses a measurement principle in which a polychromatic
light covers the infrared region that passes
through the sample cell. Each compound
in the sample absorbs the radiation at a
certain wavelength, allowing it to be identified. The instrument can measure a wide
variety of compounds, except for symmet
rical molecules that exhibit no dipole charge
on vibrating (O2 and Cl2), including comcfi/Ber. DKG 98 (2021) No. 4

Neutrec process: neutralisation reactions:
Na2CO3 (s) + 2HF (g) —> 2NaF (s) + H2O + CO2 (g)
Na2CO3 (s) + 2HCl (g) —> 2NaCl (s) + H2O + CO2 (g)
Na2CO3 (s)+ SO2 (g) + ½O2 (g)—> Na2SO4 (s) + CO2 (g)

Tab. 2 Test battery conducted in the pilot plant bag filter

NaHCO3

3.1 Gas monitoring system

Ca(OH)2 (s)+ 2HF (g) —> CaF2(s) + 2H2O (g)
Ca(OH)2 (s) + 2HCl (g) —> CaCl2 (s) + H2O (g)
Ca(OH)2 (s) + SO2 (g) + ½O2 (g) —> CaSO4 (s) + H2O (g)

Ca(OH)2

Ca(OH)2

3 Methodology

Neutralisation Reactions

Test

Used Reagents [kg/h]
Ca(OH)2

NaHCO3

Recycled Ca(OH)2

13

–

0,50

–

14

0,50

0,20

–

–

15

0,50

0,70

–

–

16

0,50

0,50

–

0,50

–

17

0,50

0,40

–

–

0,30

18

0,30

0,40

–

7

–

0,50

19

0,20

0,40

–

8

–

0,55

20

0,20

0,30

–

9

–

0,60

21

0,10

0,30

–

10

–

0,65

22

0,15

–

0,15

11

–

0,70

23

0,20

–

0,09

12

–

0,80

24

0,08

–

0,23

pounds of an organic or inorganic nature.
The test method used in FTIR-based devices
is grounded on engineering specifications
CEN/TS 17337:2019 and on Technical
Guidance Note M22 of the UK Environment
Agency.

3.2 Experimental campaigns
Tab. 2 details the experimental campaigns
defined to achieve the study targets and indicates the cleaning system studied and the
reagent used. During the experimental part
of the work, more than 70 different ceramic
tile models crossed kiln no. 1. Total campaign time was about 3000 h of continuous
measurement.

3.3. Work protocol
Developing a work protocol that defined
how to proceed before each experimental
campaign was crucial to assuring the representativeness and comparability of the
results. A key aspect in the campaigns was

maintaining an appropriate temperature
throughout the circuit to avoid acid condensations that could bias the results. The temperature in every campaign was therefore
kept above 180 °C throughout the circuit
travelled by the gases.
On the other hand, as one of the treatment
systems included injection of solid reagents
into the duct, the microdispensers needed
to be calibrated in each campaign to obtain
a relationship between the frequency inverter and injected reagent mass flow rate.
To quantify efficiency in each campaign,
first, the gases in the pilot plant input
stream were monitored for 12 h, to establish a representative value. This operation
was repeated whenever a new campaign
began or whenever a product changeover
took place in the kiln. These initial measurements allowed the optimum amount
of reagent required in the case of the bag
filter, and the necessary amount of reagent
charged in the fixed-bed reactor, to be deE 33
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Fig. 1 Pilot plant scheme: gas cleaning systems module

termined. Once input concentration had
been determined, the measurement system
was installed in the output stream, to enable gas treatment efficiency to be continuously calculated. Efficiency was calculated
from eq. 1:
eq. 1
where:
R = pollutant j cleaning efficiency [%];
Cej = pollutant j concentration before the
cleaning system [mg/Nm3];
Csj = pollutant j concentration after the
cleaning system [mg/Nm3].
In every experimental campaign, to relate
input concentration to the proportioned
amount of reagent, the normalised stoichiometric ratio, hereafter, NSR, detailed
in eq. 2, was used [16]. To do so, the stoichiometry of the neutralisation reactions
detailed in Tab. 1 was taken into account.

eq. 2
where:
NSR = normalised stoichiometric ratio;
mj = injected reagent mass flow rate [kg/h];
mS = minimum or stoichiometric reagent
mass flow rate [kg/h].

4 Results and interpretation

4.1 Pilot plant design and
assembly
The configuration of the proposed gascleaning pilot plant focused on treatment
of emissions of an acid nature, i.e. HF, HCl,
and SO2. In designing the pilot plant, the
contents of sectoral BREFs in regard to air
emissions resembling those of the ceramic
tile sector were taken into account. The designed pilot plant included two modules:
one for monitoring and the other for clean-

ing. The monitoring module enabled access
to the input and output streams, all the pilot
plant monitoring and control systems also
being installed. The design and versatility
of the pilot plant enabled very interesting
results to be obtained, both for corporate
decision-making processes, such as defining operating conditions in the cleaning
system, and for use in discussion or revision
processes of future regulations. As regards
the cleaning modulus, it was made up of a
BFR and two Fixed-Bed Reactors (FBRs).
The pilot plant was constructed according
to the design shown in Fig. 1. The pilot
plant, connected during the study to the
KERABEN Group kiln no. 1, was able to deal
with a volume flow rate of 5000 Nm3/h.
Fig. 2 shows a detail of the design scheme
and a photo of pilot plant installation at the
KERABEN facility. The pilot plant design was
very versatile and allowed the two abatement systems to run either individually or

Fig. 2 Detail of pilot plant design (l.) and installed at the KERABEN Group facility at Nules, Castellón Province (r.)
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simultaneously. This study only reports the
results obtained with the BFR system.

4.2 Experimental campaigns
The minimum efficiencies were defined, in
each campaign, that the cleaning technology needed to attain to assure compliance
with the emission limits established in the
integrated environmental authorisations
awarded to tile companies in the Valencia
Region and the emission limit values associated with the Best Available Technologies
(BATs) established in the current ceramic
products BREF (2007) [9]. The reagents
used were calcium hydroxide, sodium bicarbonate, and mixtures of both reagents in
different amounts.

Fig. 3 Cleaning efficiency for HF (red), HCl (blue), and SO2 (grey) with calcium hydroxide
injection

4.2.1 Calcium hydroxide – Ca(OH)2
The removal efficiency versus the normalised stoichiometric ratio (NSR) for HF, HCl,
and SO2, respectively, is plotted in Fig. 3.
Each point in the figure represents the same
proportioned quantity of reagent in [kg/h]
though it corresponds to a different NSR,
depending on the pollutant cleaned. For
this reagent, under these operating conditions, 100 % efficiency was reached for HF
in the NSRs above 4,5. In addition, the figure shows how efficiency increased at the
same time as NSR.
In the case of HCl, the cleaning efficiency
was lower than that obtained for HF, values
being reached close to 40 % for an NSR of
5,8. The variation in reduction developed
more linearly than in the previous case,
under the studied boundary conditions.
SO2 cleaning efficiency was lower than
that obtained for HCl and HF at the same
proportioned quantity. A reduction was
only observed at the point with the largest
proportioned quantity. Note that this point
represented a lower NSR when compared
to that of HF and HCl. It was therefore
likely that, when the NSR of this pollutant
increased, efficiency also rose. The efficiency
required for SO2 is not indicated in Fig. 3 as
the concentrations before the cleaning system were already below the emission limit
value set in the BREF and in the integrated
environmental authorisations (IEA). Observation of the removal efficiency of the three
pollutants (Fig. 3) enables it to be concluded that injected reagent affinity under the
set pilot plant operating conditions was HF
> HCl > SO2.
cfi/Ber. DKG 98 (2021) No. 4

Fig. 4 HF cleaning efficiency with mixtures of used and fresh reagent

Fig. 5 Cleaning efficiency for HF (red), HCl (blue), and SO2 (grey) with sodium bicarbonate
injection

4.2.2 Residue obtained with Ca(OH)2
injection
To verify whether the spent reagent had
fully reacted or not, its Ca(OH)2 content was
analysed in the laboratory. Analysis showed
that 34 % of the reagent had not reacted.
It was therefore decided to study how the
reduction efficiencies were affected by reinjecting the spent reagent after mixing it
in different percentages with fresh reagent.
The efficiency obtained in each experiment

is plotted in Fig. 4 which shows that efficiency decreased as the reagent spent percentage increased.
However, the efficiency obtained for a composition with 100 % used reagent was sufficient for the efficiency requirements established for HF (Fig. 3). In this sense, it may
be noted that injecting a mixture of spent
and fresh reagent could significantly reduce
the costs of gas treatment, in particular,
those stemming from consumption of fresh
E 35
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Fig. 6 BFR efficiency for SO2 removal with injection of different mixtures of Ca(OH)2 and
NaHCO3

reagent and from management of resulting
reagent waste.

4.2.3 Sodium bicarbonate – NaHCO3
The different trials performed with sodium
bicarbonate allowed the efficiency for each
studied pollutant to be plotted. These effi-

ciencies are observed in Fig. 5. In the efficiencies study, the recommendations for use
of the sodium bicarbonate supplier were
taken into account [14]. Cleaning efficiency
varied with the NSR, depending on the pollutant involved. In the case of HF, efficiency
reached 75 % at high NSRs. However, the

proportioned quantity needed in the mass
flow rate was much larger than in the case
of calcium hydroxide. For HCl, the NSR required to obtain high efficiencies was above
2,5. Comparison of the efficiency obtained
for calcium hydroxide shows that sodium
bicarbonate was more efficient for HCl at
a lower NSR.
With regard to SO2, efficiency was very high
at NSR close to 1. This reagent exhibited
greater efficiency in removing SO2 than calcium hydroxide. The affinity of the reagent injected under pilot plant operating conditions
was SO2 > HCl > HF. Just as in Fig. 3, the
efficiency required for SO2 is not indicated,
as the concentration values before the cleaning system were already below the emission
limit value in the BREF and in the Integrated
Environmental Authorisations (IEA).

4.2.4 Mixtures of Ca(OH)2 and
NaHCO3
In view of the results obtained individually in the case of the two reagents, it was

PROCESS ENGINEERING
deemed of interest to study the resulting
cleaning efficiencies on injecting mixtures
of both reagents.
By way of example, though the cleaning
efficiency for all three test pollutants was
studied, Fig. 6 shows the results obtained
for SO2 and depicts the efficiency obtained
in reducing SO2, for each studied mixture
of reagents. The horizontal axis shows the
NSR for calcium hydroxide (R1), while the
vertical axis shows the NSR for sodium bi
car
bon
ate (R2). Efficiency is represented
directly in percentage units [%] in the circle
of each experimental campaign.
In the case of SO2, the resulting efficiencies
indicate that this pollutant exhibited greater affinity for sodium bicarbonate than for
Ca(OH)2. This was confirmed by the results
obtained individually with each reagent. The
results for HF and HCl also confirmed the
results obtained in the previous campaigns.
In short, it was interesting that mixing both
reagents enabled the three pollutants to be

simultaneously cleaned, with favourable efficiencies.

5 Conclusions
A series of conclusions on each of the aspects considered in the study are set out
below.
•
The versatile design of the pilot plant
used allowed different configurations to
be studied and pilot plant operating conditions to be varied in a relatively simple
way. The portable pilot plant designed in
this project is deemed of great usefulness
in designing the optimum configuration
for the acid gas cleaning system in different scenarios, thus enabling the cleaning
system to be optimised from an environmental and economic viewpoint.
• In relation to the studied reagents, the
use of Ca(OH)2 was observed to reduce
HF with high efficiencies, but it exhibited
much lower efficiency in reducing HCl
and SO2. However, the use of NaHCO3

exhibited greater selectivity in reducing
HCl and SO2 than in reducing HF. Consequently, when it was sought simul
taneously to clean the three pollutants,
mixtures of reagents needed to be used.
The methodology proposed in this work
allows optimisation of the most appropriate mixture for each case, depending on
the composition of gases to be treated
and the required limit values.
• The results obtained on reusing the spent
reagents suggest that this approach could
be of great use in reducing reagent consumption and waste generation. The proposed methodology could be very useful
in determining the optimum number of
cycles.
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On the Movement of Briquetted Mass in Extruder
A. M. Bizhanov, O. V. Troshkin

Stiff extrusion helps effectively agglomerate a full range of finely dispersed natural and anthropogenic

materials in ferrous metallurgy with a capacity exceeding 100 t of raw briquettes per hour. Obtaining
analytical dependences of the influence of the geometric parameters of the auger on the capacity of the
extruder is an urgent task. Analytical dependences describing the stationary spiral flow of the briquetted
mass (with constant or variable density) in the extruder are obtained. The dependence of viscosity on dissipation is introduced into consideration. It is shown that at supercritical shear stress in a medium with a
power-law viscosity dependence, a velocity field is established with time, which is usually approximated
by a stationary flow of a Newtonian incompressible fluid with constant viscosity. A simplified boundary
value problem is considered for the corresponding ideal auger from an inner cylinder rotated and simultaneously shifted along the axis of symmetry and a stationary coaxial outer cylinder under adhesion conditions, as in an extruder, and with a replacement auger blade with a given transport speed of the mixture
on the inner cylinder and its boundary braking on the outer cylinder. The motion of the briquetted mass is
considered as the sum of the spiral flow between the coaxial cylinders in the Couette flow and the axial
Stokes-Hagen-Poiseuille flow from the pressure head. The exact solution to the problem is given. In this
case, a convex dependence of the capacity of the auger on its inner radius and the braking coefficient on
the outer cylinder is revealed, the maximum value of which is set at certain ratios of the outer and inner
diameters of the auger. The obtained analytical dependences exactly correspond to the real geometric
parameters of industrial extruders manufactured by J. C. Steele & Sons, Inc./US.

The increased interest in cold agglomeration in recent years has
been largely due to the successful experience in operating briquette
lines based on Stiff Vacuum Extrusion (SVE). The high capacity of
SVE extruders and the satisfactory metallurgical properties of extrusion briquettes obtained in this way make it possible to consider this
cold agglomeration technology as promising. SVE Extruders allow
efficient briquetting of the materials with moisture contents values
in the range of 12–16 % and compacting pressure of 3,5–4,5 MPa,
leading to the possibility of achieving high values of mechanical strength of raw briquettes and eliminates the need for drying
briquetted charge and heat treatment of the green briquettes. The
growing scale of practical use of extruders in the steel industry necessitated the development of simple and effective methods for determining their operating parameters.
SVE technology is widely used for the production of metallurgical
briquettes as the components of the burden of blast furnaces and
ferroalloy furnaces as well as perspective charge component for direct reduction iron reactors [1–7]. The mechanical and hot strength
of extrusion briquettes is ensured by a smaller amount of binder materials than in alternative briquette technologies (roller briquetting
and vibropressing), which, together with higher extruder capacity,
cfi/Ber. DKG 98 (2021) No.4

makes it possible to consider that SVE fully meet the general criteria
for the best available technologies in ferrous metallurgy (BAT) [8].
Unlike roller briquetting and vibropressing, SVE allows agglomerating moistened materials with a moisture content in the range of
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and Newton’s second law of translational motion under the earth
specific (i.e. divided by ρ ) gravity acceleration g , or velocity change
per second (1687),
assumed to be negligible
extended at one time by Euler (1757) to the hydrodynamic equilibrium
for

Fig. 1 Stages of compaction in the working area of the extruder:
1 feed zone without compaction, 2 compression zone,
3 homogenization zone, 4 molding zone, and 5 exit from the die

12–16 % (maximum up to 20 %) at pressures from 2,5–4,5 MPa.
Varieties of extrusion agglomeration also used in metallurgy are
soft extrusion (moisture content 10–27 %, pressure 0,4–1,2 MPa)
and semi-stiff extrusion (moisture content 15–22 %, pressure 1,5–
2,2 MPa). The most important criterion for the applicability of SVE
for producing briquettes is the plasticity of the moldable mixture,
which makes it possible to move such a mixture with the blades of
a rotating auger and compact it when it pushed through holes in
the extruder dies.
Due to the rotation of the auger blades in the working chamber of
the extruder, the briquetted mass performs translational and rotational motion, which is slowed down by the walls of the extruder’s
working chamber (Fig. 1). The extruder can be represented in the
form of two coaxial cylinders and a auger rotated by the inner cylinder around the axis z , or along the orthogonal axis of radius r with
speed υ̂_ = rω̂_ of angular velocity ω̂_ to transport the mass along
the same axis z with speed w_ and the stationary outer cylinder of
w+ = υ̂+ = 0.
In zone 1, the mixture is supplied to the working blades of the auger and is moved without compaction. In zone 2, the mixture is
compacted. As the mixture moves toward the die, its rotation slows
down, while the peripheral layers move at a faster speed. In zone 3,
density irregularities that arise in zone 2 due to uneven movement
of the molding mass are leveled. Homogenization is achieved due
to the special geometry of the point auger blades and their mutual
arrangement. In zone 4, further alignment of motion inhomogeneities occurs.
Mathematical modeling of the process of movement of the briquetted mass in the extruder in full formulation remains a difficult task,
requiring consideration of the rheological properties. Most of the
known works use a simplified approach combining mathematical
and physical modeling of the motion of the moldable mass. One of
the most complete reviews of methods for modeling the motion of
the material in the extruder is given in [9].
It has previously been shown that the movement of the briquetted
mass in the extruder can be satisfactorily described on the basis
of the concept of an ideal auger [10]. We shall consider the corresponding homogeneous continuous medium to be of mass conservative, or submitted to both continuity equation
E 40

that has been developed further by Navier (1823) and Stokes (1845)
to their equations
at the stress
,
r
of dynamic and pressure stresses, ρuu and ρe, subtracted by the
r
Stokesian proportion μτ of either constant Newtonian (1687) or
variable Bingham [14] viscosities μ = μ (t,r) > 0 in the so called
r
shear τ = ur + ∇u of velocity strain

and co–strain (velocity gradient)

to form the shear matrix

which polar shear actions

constitute the same symmetric strain
and stress
of its own polar actions
and
in the resultant polar Navier–Stokes equations of
and

(1)

for the divergence

Those are to be supplied with no–slip conditions
(2)
interpreted here as the ideal auger that for zeroth radial velocity
cfi/Ber. DKG 98 (2021) No.4
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û = 0,
and constant pressure difference ρ+ – ρ_, stationary,
∂t = 0,
rotates the medium between two cylinders εα < r < α of rigid walls
r = εα and r = α when pushed additionally with the medium pressure constantly dropping σ > 0 from one side z = 0 to another one,
z = l, along the symmetry axis z (r = 0),
(3)

Exact solution. Consider now the stationary motion of an incompressible Newtonian medium which density, viscosity and axial pressure drop are supposed to be constant, radial velocity is zero for
axial and angular velocities depending only on the radius r:
Then, with necessary main relations of (1),

the problem on ideal auger (1–3) takes the form of

(4)

The obtained hydrodynamic equilibrium (1–3), or (4), can readily be
determined uniquely [26] by the auger swirling flow
(5)
combined for û = 0 the well-known Hagen-Poiseuille and Couette
flows [11–12, 17], of axial velocity


(6)


(10)

reveal dimensionless axial and angular velocity profiles induced by
the internal cylinder in Fig. 2,

for
which former one proves to be (i) subcritical, δ < 1 – ε2, and (ii)
supercritical, δ ≥ 1 – ε2, as shown in Fig. 2.
It can be readily shown as well that for the case of a stationary outer
cylinder, there is a critical rotation speed of the inner cylinder that,
with the appropriate subcritical or supercritical mode, the maximum
transport speed w(r* ) is reached between the cylinders or on the
inner cylinder and is less than or equal to wP , respectively:
w(r* ) < wP and εα < r* < α at δ < 1 – ε2,
w(r* ) = wP and r* = εα at δ ≥ 1 – ε2.
Braking factor. The pressure ρ from (8) and flow u from (5) allow
equilibrium (1),

(11)

in the space ε < r– < 1 between solid coaxial cylinders, of which the
inner one r– = ε, rotates around a common axis of symmetry r– = 0
with a constant angular velocity Ω and simultaneously displaces
along the specified axis with a certain and usually proportional to Ω
transport speed w_ becoming

angular twist


(7)

dragging the mass with the axial velocity behind it by sticking alone

and pressure
(8)

For the fixed external cylinder, w+ = ω̂+ = 0 , both character velocity
of pressure drop,

and dimensionless displacement factor

the term of the speed of the viscous pressure head

(9)
or

Fig. 2 Profiles of axial (l.) and azimuthal (r.) components of the considered spiral flow with two subcritical (1 and 2) and one supercritical (3) factor δ values
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Fig. 3 Velocity of viscous head (l.) between the cylinders and its highest value (r.) depending on the radius of the maximum of the first
(middle)

satisfying the same equation as w, however, boundary vanishing as
and reaching its maximum W* at the radius r–max = κ, as in Fig. 3,
with angular twist
On a stationary outer cylinder r–= 1, the speed w = ŵ + W is reduced
to a value w_(1 – α) = with the braking coefficient 0 < α < 1.
Using both function
χ (ε) = 1 – ε2 + ε21n ε2, 0 < ε < 1,
and related inequalities
0 < χ (ε) < 1,
it can be shown that with strong, β ≥ χ (ε), or weak braking
β = 2αA < χ (ε), 0 < α < 1, by the outer cylinder r– = 1, dimensionless, as related to the maximum value of the viscous head, the speed
of boundary mass transportation
A = w_ /W*

by the inner cylinder r– = ε, i.e. when braking factor
β = 2αA = 2αw_ /W* = 2αw_ /2wρ = αw_ /wρ = αδ,
as α–proportional to the above displacement factor δ, is not less
than or strictly χ (ε), provided by the auger dimensionless axial
speed (6),

– = w
– (r– ) > 0 on the inner cylinder
reaches a maximum w
max
max
r–max = ε, or on a cylinder with a larger radius, as in Fig. 3, to the left,
respectively.
Indeed, for the derivative

and at 0 ≤ β < χ (ε) it is equal to zero between the cylinders,

as required to show.
Auger capacity. As a consequence, the translational rate of the mass
flow

or

in total with the same speed from the pressure head,

gives the required performance of the ideal auger, or the capacity
of an ideal auger,

Taken in relation to A > 0, it reduces to formula
Fig. 4 Increase in the capacity of the ideal auger from external
friction (0 < α < 1) with an increase in its inner radius (0 < ε < 1)
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Fig. 5 External view of the auger of an industrial extruder manufactured by J. C. Steele & Sons, Inc., (l.) and the capacity calculated by
formula (3) at full external braking (r.)

or performance gains
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REPORT
Virtual International
Sodium Battery
Symposium (SBS2/2021)
Fraunhofer IKTS/DE hosted on 13–14 January 2021 the 2

International Sodium Battery Symposium
(SBS2). The SBS2 had the aim to build a community around Na-batteries and to enable an open exchange
of information on current scientific results, research interests and market requirements as well as to encourage future partnerships. The SBS President 2021, Prof. Michael Stelter, Deputy Director Fraunhofer
IKTS Dresden, could welcome an international auditorium of over 100 experts virtually. 22 presentations
were given in five sessions by experts from research and industry. A poster session complemented this
information. The event was sponsored by DORST Technologies/DE and Enlighten Innovations/CA. SBS3
will be hosted in autumn 2022 in Berlin.
nd

Introduction
Prof. A. Michaelis, Managing Director Fraunhofer IKTS, outlined in his welcome address
various activities of the institute in the energy sector, which include not only sodium
batteries, but also tertiary batteries – Solid
Oxide Fuel Cells (SOFC). An important field
of research at IKTS are storage systems using solid oxide electrolysis. SOEC-Stacks
already available for co-electrolysis and a
combination of co-electrolysis and FischerTropsch synthesis can be tested for efficient
production of high-cost chemicals in a pilot
plant. This is a first approach for carbon
capture in industrial environment.
Further important research topics are recyc
ling of batteries and production of green
hydrogen. General focus are closed cycle
technologies to save water and energy resources.
Prof. M. Stelter questioned Why Sodium
Batteries? – and explained the IKTS perspective. To highlight the importance of SBS,
he assessed some market figures. Assuming,
that the 1,3 billion cars used on the planet
would be transferred to E-cars an annual
production of 117 000 t of lithium for batteries is needed. Assuming that a recycling
capacity of 90 % is possible the production
of 85 000 t/a is enough for use in mobility.
But what about stationary battery systems?
That is a field for SBS: sodium-nickelchloride
batteries and even more economic material
solutions. IKTS aims not only to find the
cfi/Ber. DKG 98 (2021) No. 4

best material solutions, but also propose efficient production technologies. Fraunhofer
Project Center for Energy Storage and Systems ZESS in Braunschweig/DE and the Battery Innovation and Technology Center BITC
in Arnstadt/DE are working under the roof
of Fraunhofer IKTS.
In order to ensure the highest possible
quality in battery production with minimum
waste, defects must be identified early on
in the production process. Using innovative non-destructive measuring and testing
technology, all relevant process parameters
can be recorded at BITC. For the data volumes obtained, AI-based concepts for
intelligent aggregation, structuring, evaluation and storage are used. Consequently,
it is possible to recognise error patterns,
optimise production flows and establish a
holistic production data management. This
opens up new quality criteria and standards
in battery production. ZESS aims to bring
mobile and stationary battery systems form
lab to fab.

High-temperature batteries
In his presentation What NGK is still
Developing after 20 Years of NaS-Bat
teries Commercialisation, G. Dupont
(NGK Europe GmbH/DE) stated, that with
all its back-ground the company is looking
for project partners to develop the state-ofthe-art technology further. Li-batteries are
not suitable for hot countries. A segmented

market approach is needed. Target of future
projects is a full solution approach including
financing.
W. Zhaoyin (Shanghai Institute of Ceramics/CN) reported on Progress in BetaAlumina Ceramic Electrolyte Batteries
in SICCAS. The research work on beta-batteries in the Shanghai Institute of Ceramics,
Chinese Academy of Sciences (SICCAS) has
been lasting for more than 50 years. Success in scale up production of large capacity
NaS-battery (650 Ah) and high safety NaNi-battery (50 Ah) have been realised with
the set-up of pilot production lines for both
batteries. Several key issues, including the
high purity precursor beta powders, precise
sintering of ceramic tubes, low impedance
modification for electrodes/ceramic electro
lyte interfaces, high reversibility composite
electrodes, sealing technologies of various
cell components are deeply investigated.
His report summarised the main achievements of the beta batteries in SICCAS and
its joint-venture Shanghai Arohora Energy
Technology Co. Ltd.
M. Schulz (Fraunhofer IKTS) presented
The Family of Elevated Temperature
Na-Batteries – A High Potential Technology Platform. The best-established
members of the elevated temperature sodium battery family are Na-NiCl2 and NaS.
Both represent a robust storage technology, which is in operation all over the world
from small to large scale for decades. High
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temperature sodium batteries are currently
under development worldwide.
This covers advancements of conventional
Na–NiCl2 and NaS technology, intermediate temperature cells with new chemistries
as well as flow battery concepts. These
new concepts require new materials, cell
and system designs and related production methods along the whole value chain.
The excellent ionic conductivity of Na-βalumina makes the utilisation feasible even
for all solid-state sodium batteries at room
temperature. The economic production and
the integration into cells of this core com
ponent is the key to success.
On the Dynamic Resistance Measurement in Salt Battery Cells as a Basis
for Mechanistic Modeling reported M.
Bayer (Battery Consult AG/CH). The presence of at least two major electrochemical
reactions during cycling in Na-metal-halide
batteries renders interpretation of global
voltage curves difficult, especially at increased load. By application of power steps
during cycling, low frequency impedance
analysis is possible without major interference with battery usability. Sampling rate of
fs = 1 Hz is sufficient for this analysis.
G. Graeber (EMPA/CH) presented a theor
etical study on Pressure Management and
Cell Design in Solid-Electrolyte Batteries at the Example of a Na-Ni-Chloride
Battery. The effects of thermal and chemomechanical expansion of electrode materials
were linked to the stresses acting on tubular
and planar solid electrolytes, at the example of the Na-Ni-chloride battery chemistry.
Based on the volume changes of the electrode materials with temperature and state
of charge, geometry-dependent pressure
differences arise in the solid-electrolyte cells.
Planar cells are, by far, less tolerant to pressure differences than tubular cells.
L. Guosheng (PNNL/US) discussed Intermediate Temperature Na-Metal-Halide Batteries: Status and Prospective.
Na-based batteries, which use naturally
abundant Na as the charge carrier rather
than scarce Li, are promising candidates for
reducing the materials cost and accelerating broader market penetration. Intermediate temperature Na-metal-halide (Na–MH)
battery technologies, which present several
advantages including simple cell architectures, improved thermal management,
lower operating temperature, and lower
E 46

manufacturing cost over high temperature
Na- based batteries are the focus.

SIB – fundamentals
T. Zhang (Karlsruhe Institute of Technology/
DE) reported on Mechanically Coupled
Phase-Field Simulation of Microstructure Evolution in Na-Ion-Batteries
Particles. In this work, a mechanically coupled phase-field model was developed to
capture the thermodynamics of phase segregation along with the structural change
that occurs in NaxFePO4. As a major novelty,
the potential of this material was constructed, and the relevant material parameters
were determined, which can provide a
significant input for the future phase-field
work for NaxFePO4.
M. Uhl (Ulm University/DE) showed EQCM
Studies on Na-Deposition from Dig
lyme on Cu. Na-deposition was achieved
with high reversibility using NaPF6 in bis
(2-methoxyethyl) ether (diglyme) as electrolyte on a copper surface. Furthermore,
the potential range positive of the redox
potential of sodium was investigated to
identify possible UPD processes. Combining
cyclic voltammetry with the Electrochemical
Quartz Crystal Microbalance (EQCM) resulted in a powerful tool to investigate the
deposition and dissolution behaviour.
A Comparison of the Solvation Shell
Structure and Dynamics of Na- and
Li-Ions was discussed by G. Åvall (Chalmers University of Technology/SW). Highly
Concentrated Electrolytes (HCEs) showed
wide electrochemical stability windows,
reversible operation using metallic battery
anodes, non-volatility, increased cationic
transport numbers, and enhanced kinetics
for various salts and solvents. This was all
directly or indirectly attributable to changes
in the electrolyte structure leading to an altered ion conduction mechanism, a better
electrode passivation, and different desolvation dynamics.
Manufacturing Secure Housings in
GVI®-Technology for High-Temperature Batteries were presented by I. Kerspe (König-Metall-GVI/DE). The Na-S- and
the Na–Ni–Cl-system are working in a temperature range of 300–350 °C. To enable
operations of those batteries even after a
longer period, there is a strong demand for
well-insulated battery housings. At GVI®Systems, the insulating-gap was filled with

por
ous, pressure-loadable material. Compared to conventional insulations, GVI® has
about 20–30 times better insulation characteristics and even 2–5 times better than
nanoporous insulation materials.
Modular Manufacturing Concept for
the Production of Ceramic Battery
Sleeves by Isostatic Pressing were
shown by H.-C. Schmidt (DORST Technologies). For more than 36 years, the company has been working on concepts for the
production of ceramic sleeves for sodiumsulphur and sodium-nickel-chloride battery
cells.
From 1983 onwards, several isostatic presses for these applications were delivered to
BBC Heidelberg/DE. Further, more powerful
concepts were developed in the 1990s for
ABB and NGK. The first modular production
cell was built in 2005 for a Swiss company
for the so-called ZEBRA battery cells. Over
the years, this machine concept has established itself as the standard process for
industrial sleeve production in several subsequent projects in GB, USA, and China. The
latest designs were presented.
Coating and Drying of Na-Ion-Battery
Electrodes (SIB) were presented by J. Klemens (Karlsruhe Institute of Technology).
The processing of SIB from the formulation
of the active components for anode and
cathode to coating and drying was investigated. The focus was on the relationship
between drying conditions, formation of the
microstructure, distribution of components
and electrode properties as a function of
different particle morphologies. The challenges of processing new materials and first
results concerning the correlation of process
conditions on the properties of electrodes
for SIB were presented.

SIB anode/cathode
Graphite as Co-Intercalation Electrode for Na-Ion-Batteries was presented by M. Goktas (Humboldt University Berlin/DE.) The co-intercalation reaction highly
depends on the conductive salt used.
In one example, reaction by using
1 M NaOTf in 2 G as electrolyte solution
could be accepted as a “clean chemistry”,
whereas severe side reactions were found
in case of NaTFSI salt. Several other salts
(Na[PF6], NaClO4, and NaFSI) showed an
intermediate behaviour with different degrees in electrolyte decomposition.
cfi/Ber. DKG 98 (2021) No. 4
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Na-Storage and Electrode Dynamics of Sn–C–Composite Electrodes
from Bulk Precursors for Na-IonBatteries were shown by T. Palaniselvam (Humboldt University Berlin). The
preparation of a composite material
(SnNGnP) from bulk precursors (Sn metal,
graphite and melamine) consisting of
58 mass-% of Sn and 42 mass-% N-doped
carbon with a Na-specific capacity of
445 mAh/g Sn+C and excellent cycle life
(1000 cycles) was discussed.
D. Mikhailova (Leibniz Institute for Solid
State and Ma
ter
ials Research [IFW]/DE)
presented Layered Na, Co-Oxides with
Ti: Design of Optimal Compositions
for Application in Na-Batteries. The
role of Ti as a structural stabiliser in Na(Co,
Ti)O2 materials was elucidated, using a
multidisciplinary approach which includes
XPS, operando XRD and XAS, and magnet
isation measurements.

Solid electrolytes
D. Rettenwander (Graz University of Technology/AT) reported on the Dependence
of Ionic Transport on Crystal Orientation in Na-SiCON-Type Solid Electrolytes. The dependence of ionic transport
on crystal orientations in NaSiCON-type
solid electrolytes was studied on flux-grown
M3Sc2(PO4)3 (M = Na, Ag) single crystals.
Na-Plating from Na-β-Alumina Cer
amics at Room Temperature Paving the
Way for Fast-Charging All-Solid-State
Batteries was the topic of M. Heinz (EMPA).

All-solid-state batteries with an alkali-metal
anode have the potential to achieve high
energy density. It was shown that the maximum plating current density was related to
the interfacial resistance between the solid
electrolyte and the metal anode.
Searching for Transport Descriptors
Using a Two-Dimensional Substitution Approach in the Solid Solution
Na3P1−xSbxS4−y was presented by P. Till
(Justus-Liebig-University Gießen/DE). While
most structure property relationship investigations on Na+-solid electrolytes feature
single substitution series approaches, here a
two-dimensional solid solution approach in
the Na3P1–xSbxS4–ySey system was presented
comprised of the four substitution series
Na3P1–xSbxS4, Na3P1−xSbxSe4, Na3PS4−ySey and
Na3SbS4–ySey.
Na-Conducting Glass Ceramic Solid
Electrolyte Membranes were presented
by D. Wagner (Fraunhofer IKTS). Na-based
batteries were discussed and investigated
as promising alternatives to post-Li-battery
concepts. Advantages of sodium are known,
such as its large natural abundance, low
cost and the possibility that battery concepts with high energy densities known
from Li can be adopted.
Medium-Temperature Molten Na-Batteries with Aqueous Iodine Cathode
were studied by G. Dück (Forschungszentrum
Jülich GmbH/DE). A medium-temperature
Na-iodine battery system operating at 3,0 V
was presented. The rechargeable molten-Na
system works at approx 100 °C and uses

aqueous iodine/iodide solutions as catho
lyte and Na-ion conductive NaSiCON (NaZr/Hf–Si–P–oxide) as Na-ion-conductive
solid electrolyte. In comparison with standard Na-β’’-aluminate, NaSiCON had more
facile processing, permitted easier wetting with liquid-Na at temperatures below
300 °C and had a relatively high stability in
aqueous media.
Combining Promising Materials in AllSolid-State Na-Battery (ASSB) was the
topic of L. Goodwin (Justus-Liebig-University Gießen/DE). A systematic study from
the different cell materials to the full cell
was shown. The cell components were Na
and Sn as an alloy anode material, Na3SbS4
as solid electrolyte and NaxFeyMnzO2 as
cathode active material. The redox-active
cathode active material consists of earthabundant elements which already showed
good electrode performance in liquid cells
and was therefore chosen for ASSB studies.
M. Quianli (Jülich Forschungszentrum)
questioned Roadmap Shifting? Some
Technological Advances of S olid-State
Na-Batteries (SSNB) Compared to
their Li-Counterpart. Compared to their
Li-counterpart, SSNB are regarded to have
similar properties, but are a much less
mature technology because they is much
less addressed. Besides their well-known
natural endowment like high elem
ent
abundance, low price etc., in the present
study, some technological advantages of
SSNBs were discussed in comparison with
Solid-State Li-Batteries (SSLBs). 
KS
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15.-16.09.2021
Munich / DE		

AM Ceramics
www.ceramitec.com/de/conference/informieren/auf-einen-blick/

27.09.-01.10.2021
Rimini / IT		

Tecnargilla / TECNA
www.tecnargilla.it

27.09.-01.10.2021
Bologna / IT		

CERSAIE
www.cersaie.it/en/

29.-30.09.2021
Aachen / DE		

ICR® – International Colloquium on Refractories
www.ic-refractories.eu

04.-08.10.2021
ec-silicon2: 2nd European Conference on Silicon and Silica Based Materials
Miskolc-Lillafüred / HU www.ec-siliconf.eu
17.-20.10.2021
VIRTUAL		

Euro PM2021 Congress and Exhibition
www.europm2021.com

25.-26.11.2021
Hagen / DE		

PM-Symposium Hagen
www.pulvermetallurgie.com/

2022
07.02.-11.02.2022
Valencia / ES		

Cevisama
https://cevisama.feriavalencia.com/

02.-04.03.2022
Gandhinagar / IN

Indian Ceramics Asia
https://messe-muenchen.de/de/technisches/veranstaltungen/indian-ceramics-asia-2022.php

07.-09.03.2022
Karlsruhe / DE

KERAMIK 2022 / 97. DKG-Jahrestagung
www.dkg.de/veranstaltungen/videokonferenz_webinar/event/255

04.-08.04.2022
Frankfurt / DE

ACHEMA
www.achema.de/en/

21.-24.06.2022
Munich / DE		

ceramitec
www.ceramitec.com/index.html

21.-24.06.2022
Munich / DE		

analytica
www.analytica.de

30.08.-01.09.2022
Nuremberg / DE

POWTECH
www.powtech.de/en

09.-13.10.2022
Lyon / FR		

World PM2022 Congress and Exhibition
www.worldpm2022.com

YOUR VISION –
OUR SOLUTION
When it comes to ceramic auxiliaries, you can rely on our
comprehensive expertise and our many years of experience.
Ask us for more information:
ceramics@zschimmer-schwarz.com

Please visit us:
CERSAIE, Bologna
27.09. – 01.10.2021
Hall 33 | Booth B10-C11

