The 75th World Foundry Congress
October 25-30, 2024, Deyang, Sichuan, China

s

Part 15: Moulding Material and Technology

Eco-Friendly Casting By Using Innovative Inorganic
Binder Systems (lIBs)

Angelika Kmita'*, Rafat Danko?’, Mariusz Holtzer?, J6zef Danko?, Dariusz Drozynski?,
Mateusz Skrzynski2, Agnieszka Roczniak?, Daniel Gruszka?, Jarostaw Jakubski?, Sara Tapola®
1. AGH University of Krakow, Academic Centre for Materials and Nanotechnology, Al. A. Mickiewicza 30 St., 30-059 Krakow, Poland
2.AGH University of Krakow, Faculty of Foundry Engineering, Al. A. Mickiewicza 30 St, 30-059 Krakow, Poland
3. Meehanite Technology Oy, Kuokkamaantie 4, 33800, Tampere, Finland
*Corresponding address: e-mail: akmita@agh.edu.pl , rd@agh.edu.pl

Abstract: The article presents the gas emissions results,
released during thermal destruction of molding sands with
innovative inorganic binder systems (IIBs). These studies
were conducted in terms of assessing the harmfulness of
these molding sands based on the emissions of compounds such
as benzene, toluene, ethylbenzene, xylenes, polycyclic
aromatic hydrocarbons, phenol, formaldehyde and others.
Moreover, equally important factors studied from the
technological point of view were volume of released gases
and the gas release rate. It has been shown that the use of
innovative inorganic binder systems (IIBs) in molding
sands significantly reduce emissions of harmful substances
generated during the casting process compared to organic
binder systems. These studies were conducted as part of a
European  Green Casting Life project (LIFE21
ENV/FI/101074439) U1,
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1 Introduction

European foundries mainly use sands with bentonite (green
sand) and sands with organic binders (e.g. no-bake) to
produce molds and cores. Only 1% of foundries in Europe
use technologies based on inorganic binder systems 2. The
main reason for this situation is technological limitations.
When choosing a technology for the production of molds
and cores, the following elements should be taken into
accounts: efficiency, casting quality and impact on the
environment and working conditions, which consequently
determines the costs 1. The advantages of technologies
using organic binders are: small resin addition, high
reactivity and low binder viscosity, high strength and good
reclaimability of molding sands . Their disadvantage is
the emission of numerous compounds, including harmful
ones (e.g. formaldehyde, phenol, benzene and their
derivatives and sulfur compounds), generated during
pouring, cooling and knocking out molds. In addition, the
high price of components eg. furfuryl alcohol, nitrogen
content in furfuryl resins (unfavorable for steel castings) etc.

2 Conclusions
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It has been shown that inorganic innovative binder systems (IIBs)
significantly contribute to reducing emissions of hazardous
compounds (Fig. 1) and improving working conditions compared
to organic binder systems [,
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Fig. 1 Exemplary results of BTEX content in emitted gases from
molding sands with organic and innovative inorganic binder
system (lIBs).

Moreover, replacing organic binders with inorganic binders can
potentially expand the possibility of managing used moldings and
thus contribute to reducing the amount of waste, which is also
consistent with the circular economy. The introduction of
innovative inorganic binder systems (IIBs) in the foundry industry
is consistent with the sustainable development strategy and will
have a positive impact on the development of this industry. This
means it is necessary to take into accounts the interdependence
between the environment and socio-economic aspects when
making strategic decisions and production activities 12,
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