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It was noted, that in the case of degradation under nitrogen for the Ni samples, the peaks corresponding to CO2 is broad 16 

and present two maxima at 350 and 550C.  17 

The stretch vibration bands detected at 1150-1085 cm-1 in RF-SiO2 correspond to the C-O stretching in the aliphatic ether. 18 

The absorbance of –OH stretching at 4000–3500 cm-1 is associated with H2O and the phenolic hydroxyl group. 19 

The stretch vibration bands detected at 3000-2500 cm-1 correspond to the С–H group in the aldehyde or ketone compounds. 20 

The absorbance of –OH stretching at 4000–3500 cm-1 is associated with H2O and the phenolic hydroxyl group. 21 

 22 

Table S1. Summarized results of the FTIR analysis for the most important peaks in Figure S1. 23 

Functional group Wave number, cm–1 

 

CO2 600-750, 2400–2240, 3900-3500 

CO 1950-2150 

Citation: To be added by editorial 

staff during production. 

Academic Editor: Firstname Last-

name 

Received: date 

Revised: date 

Accepted: date 

Published: date 

 

Copyright: © 2024 by the authors. 

Submitted for possible open access 

publication under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license 

(https://creativecommons.org/license

s/by/4.0/). 

mailto:mariia.galaburda@gmail.com
mailto:dariusz.sternik@mail.umcs.pl
mailto:agnieszka.chrzanowska@mail.umcs.pl
mailto:agnieszka.chrzanowska@mail.umcs.pl
mailto:anna.derylo-marczewska@mail.umcs.pl
mailto:mariia.galaburda@gmail.com
mailto:mariia.galaburda@gmail.com
mailto:el.oranska@gmail.com
mailto:ununulium123@gmail.com
mailto:ununulium123@gmail.com
mailto:anna.derylo-marczewska@mail.umcs.pl
mailto:mariia.galaburda@gmail.com
mailto:mariia.galaburda@gmail.com


Materials 2024, 17, x FOR PEER REVIEW 2 of 3 
 

 

H2O 1300-2000, 3400-4000 

  

C–H 3000–2830 

C=O 1850–1600 

C=C 1600–1420 

 24 

0 100 200 300 400 500 600 700 800 900 1000

-0.005

0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

0.055

0.060

Temperature, C

G
ra
m
–
S
c
h
m
id
t

 Si

 Cu

 Mg

 Mn

 Ni

 Zn

Gram–Schmidt

 

Gram-Schmidt curves corresponding to the TGA-FTIR 

analysis of composites in N2. 

4000 3500 3000 2500 2000 1500 1000 500
0.04

0.08

0.12

0.16

0.20

0.24

200C

50C

700C

650C

500C

400C

450C

300C

350C

600C

550C

390C

250C

163C

150C

100C

750C

for CO2

2200-2450 cm-1  for CO2

I 
(a

rb
. 

u
n

.)

, cm
-1

800C

1950-2150 for CO
1300-1900 cm-1 

for H2O3400-4000 cm-1

 for  H2O

 

RF-SiO2 

RF-Cu-SiO2 

4000 3500 3000 2500 2000 1500 1000 500
0.04

0.08

0.12

0.16

0.20

0.24

400C

200C

50C

700C

650C

500C

375C

450C

300C

330C

600C

550C

350C

250C

150C

100C

750C

for CO2

2200-2450 cm-1  for CO2

I 
(a

rb
. 

u
n

.)

, cm
-1

800C

1950-2150 for CO

1300-1900 cm-1 

for H2O

3400-4000 cm-1

 for  H2O

 

RF-Mg-SiO2 

4000 3500 3000 2500 2000 1500 1000 500

0.08

0.12

0.16

0.20

0.24

0.28

0.32

200C

50C

700C

650C

500C

400C

300C

350C

600C

550C

450C

250C

335C

150C

100C

750C

I 
(a

rb
. 

u
n

.)

, cm
-1

800C

RF-Mn-SiO2 

4000 3500 3000 2500 2000 1500 1000 500

0.08

0.12

0.16

0.20

0.24

0.28

0.32

0.36

0.40

50C

700C

650C

550C

500C

400C

450C

275C

300C

350C

600C

518C

366C

250C

200C
150C

100C

750C

for CO2

2200-2450 cm-1  for CO2

I 
(a

rb
. 

u
n

.)

, cm
-1

800C

1950-2150 for CO

1300-1900 cm-1 

for H2O

3400-4000 cm-1

 for  H2O

 

RF-Ni-SiO2 

4000 3500 3000 2500 2000 1500 1000 500
0.04

0.08

0.12

0.16

0.20

0.24

400C

200C

50C

700C
650C

500C

380C

450C

300C

330C

600C
550C

350C

250C

150C
100C

750C

for CO2

2200-2450 cm-1  for CO2

I 
(a

rb
. 
u
n
.)

, cm
-1

800C

1950-2150 for CO
1300-1900 cm-1 

for H2O3400-4000 cm-1

 for  H2O



Materials 2024, 17, x FOR PEER REVIEW 3 of 3 
 

 

4000 3500 3000 2500 2000 1500 1000 500

0.08

0.12

0.16

0.20

0.24

0.28

200C

50C

700C

650C

500C

400C

450C

300C

350C

600C

550C

250C

183C

150C

100C

750C

for CO2

2200-2450 cm-1  for CO2

I 
(a

rb
. 
u
n
.)

, cm
-1

800C

1950-2150 for CO

1300-1900 cm-1 

for H2O

3400-4000 cm-1

 for  H2O

 

RF-Zn-SiO2 

 

 

 

Figure S1. FTIR spectrograms for the combustion of the samples. 
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