The Open Chemical Engineering Journal ISSN: 1874-1231
DOI: 10.2174/0118741231366263250214112601, 2025, 19, e18741231366263 1

SUPPLEMENTARY MATERIAL OPEN ACCESS

Water Vapor Uptake and Microwave Heating of
Magnetite / Aluminum Fumarate Composites

Tatsiana G. Shutava'''’, Alina S. Tsimanenkava’, Denis S. Martsinkevich', Kanstantsin S.
Livanovich'"*' and Vladimir V. Pankov*"

'Institute of Chemistry of New Materials, National Academy of Sciences of Belarus, 36 F. Skaryna St., Minsk 220084,
Belarus
ZFaculty of Chemistry, Belarusian State University, 4 Nezavisimosti Av., Minsk 220030, Belarus

License (CC-BY 4.0), a copy of which is available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are
credited.

© 2025 The Author(s). Published by Bentham Open.
This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public
CrossMark

*Address correspondence to this author at the Faculty of Chemistry, Belarusian State University, 4 Nezavisimosti Av.,

Minsk 220030, Belarus; E-mail: pankovbsu@gmail.com Published: February 24, 2025
Cite as: Shutava T, Tsimanenkava A, Martsinkevich D, Livanovich K, Pankov V. Water Vapor Uptake and Microwave ®
Heating of Magnetite / Aluminum Fumarate Composites. Open Chem Eng J, 2025; 19: e18741231366263.

http://dx.doi.org/10.2174/0118741231366263250214112601
Send Orders for Reprints to
reprints@benthamscience.net

200 - - 1.0 200 - - 16
=—Tr
—— —PR
150 A 3 - 08 150 A p L 12
I= 06 e
£100 A 8 & 400 L g 3
- L 04 i} — [l
50 - o 50 A L 4
0 “h o 1 1 [ — 0.0 0 = T T =T = 0
0 300 600 900 1200 0 300 600 900 1200
Time, s Time,s
a b

Fig. S1 contd.....


https://openchemicalengineeringjournal.com/
https://orcid.org/0000-0001-6601-2707
https://orcid.org/0000-0003-3083-3962
https://orcid.org/0000-0001-5478-0194
https://creativecommons.org/licenses/by/4.0/legalcode
mailto:pankovbsu@gmail.com
http://dx.doi.org/10.2174/0118741231366263250214112601
http://crossmark.crossref.org/dialog/?doi=10.2174/0118741231366263250214112601&domain=pdf
https://creativecommons.org/licenses/by/4.0/
mailto:reprints@benthamscience.net
https://openchemicalengineeringjournal.com/

2 The Open Chemical Engineering Journal, 2025, Vol. 19 Shutava et al.

200 - —Tr 16 200 - [ 16
—I= Tr
P P
150 - - 12 150 - - 12
S 100 - s & S 100 -8 &
= o = o
50 - - 4 50 A - 4
0 T T I I | T T 0 0 ) T -1 1 T I 0
0 120 240 360 480 600 0 120 240 360 480 600
Time, s Time, s
c d

Fig. (S1). Microwave heating (ascending section) and cooling (descending section) curves (T; - temperature of the vial wall (IR detector),
Ty - temperature of internal content (Ruby detector), P - pressure) of an empty vial filled with air (a), dry Al-fum powder (b), Al-fum (c) and
a Fe,0,/Al-fum composite (d, w= 0.06 g g") after overnight water saturation at RH 90%, 231 °C. A MonoWave 300 Anton Paar instrument
operating at 2.45 GHz, 30 W.
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Fig. (S2). Microwave heating curves: a) temperature of internal content (Ruby detector), b) temperature of the vial wall (IR detector), c)
P - pressure upon heating 8.5 mg mL'suspensions of dry powder of Al-fum, Fe,0,, and the composites with different w in toluene. A
MonoWave 300 Anton Paar instrument, 2.45 GHz, 30 W.
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Fig. (S3). Microwave heating curves (T} - temperature of the vial wall (IR detector), T, - temperature of internal content of the vial (Ruby
detector), P - pressure) of a vial filled with water (a), aqueous suspensions of Al-fum (b), Fe,0,/Al-fum composites (c-e, w, g g*: 0.01 (c);
0.04 (d); 0.06 (e)), and Fe;0, (f). A MonoWave 300 Anton Paar instrument, 2.45 GHz, 30 W.
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Fig. (S4). Microwave heating curves (T; - temperature of the vial wall (IR detector), T - temperature of internal content of the vial (Ruby
detector), P - pressure) of a vial filled with water (a), 0.25 g/mL aqueous suspensions of Al-fum (b), Fe,0,/Al-fum composite w=0.04 g g"
(c), and Fe;0, (d). A MonoWave 300 Anton Paar instrument, 2.45 GHz, 30 W.



