Aalborg Universitet
AALBORG UNIVERSITY

DENMARK

Revealing chemical reaction during glass foaming using evolved gas analysis

Konig, Jakob; Petersen, Rasmus Rosenlund; Yue, Yuanzheng

Published in:
The 24th International Congress on Glass - Abstracts

Creative Commons License
Unspecified

Publication date:
2016

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):

Kodnig, J., Petersen, R. R., & Yue, Y. (2016). Revealing chemical reaction during glass foaming using evolved
gas analysis. In The 24th International Congress on Glass - Abstracts (pp. 412). International Commission on
Glass (ICG).

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: April 24, 2024


https://vbn.aau.dk/en/publications/9b66f760-20ec-4528-90c1-e0a4e12eda0e

Revealing chemical reaction during glass
foaming using evolved gas analysis

J. Kénig"? R.R. Petersen®, Y.Z. Yue'

! Section of Chemistry, Aalborg University, Fredrik Bajers Vej 7H, DK-9000 Aalborg, Denmark
2 Advanced Materials Department, Jozef Stefan Institute, Jamova 39, SI-1000 Ljubljana, Slovenia

jakob.konig@ijs.si

Carbon-containing foaming agents are industrially important for the production of foam
glass. For an efficient foaming process the supply of oxygen has to be controlled. Before
reaching the sintering temperature the presence of oxygen in the surrounding atmosphere
has to be limited to protect the carbon species from premature oxidation.” Once the carbon
is fixed in the softened glass, the oxygen needed for its oxidation is supplied by multivalent
ions present in the glass.? The multivalent ions diffuse to carbon, where the oxidation
reaction, i.e. foaming reaction, takes place. Thus it is important that at the foaming
temperature a suitable amount of oxygen is available in the glass melt.

To increase the amount of oxygen available for oxidizing the carbon, multivalent ions can be
added to the glass by re-melting virgin glass or by adding directly to the powder mixture. It
is important that the multivalent species are in appropriate redox state to be able to supply
oxygen at the foaming temperature.? Manganese is a multivalent element and its higher
valence state ion can be used as an oxidizing agent to supply the oxygen needed for carbon
oxidation. It is frequently added to the foaming powder mixture in the form of MnO,. Due to
its thermal instability it can be used as a sole foaming agent. However, the actual oxidation
state of the manganese involved in the foaming reaction has not been considered. Here we
report the foaming mechanisms when using carbon and/or manganese oxides as foaming
agents in oxygen-containing and oxygen-free atmosphere. The results reveal that the
manganese compounds involved in the foaming reactions are Mn,O; and Mn;0, depending
on the oxygen partial pressure, presence of carbon and foaming temperature, while the
oxygen released by thermal decomposition of MnO, is in great part lost to the atmosphere.
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Figure 1: (a) DTA analysis of different foaming agents. (b) DTA-MS analysis
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