ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/365822504

Hydrogen reduction of entrapped metal oxides from fayalitic copper
slags

Presentation - November 2022

CITATIONS READS
0 52
2 authors:
4 Bernd Friedrich Gunnar Hovestadt
RWTH Aachen University RWTH Aachen University
870 PUBLICATIONS 5,258 CITATIONS 5 PUBLICATIONS 0 CITATIONS
SEE PROFILE SEE PROFILE

Some of the authors of this publication are also working on these related projects:

poject  EUrare View project

roject Valorisation of Bauxite Residue (Red Mud) View project

All content following this page was uploaded by Gunnar Hovestadt on 29 November 2022.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/365822504_Hydrogen_reduction_of_entrapped_metal_oxides_from_fayalitic_copper_slags?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/365822504_Hydrogen_reduction_of_entrapped_metal_oxides_from_fayalitic_copper_slags?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Eurare?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Valorisation-of-Bauxite-Residue-Red-Mud?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Bernd-Friedrich-2?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Bernd-Friedrich-2?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/RWTH-Aachen-University?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Bernd-Friedrich-2?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Gunnar-Hovestadt?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Gunnar-Hovestadt?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/RWTH-Aachen-University?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Gunnar-Hovestadt?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Gunnar-Hovestadt?enrichId=rgreq-ad5ef7cf5c6825500d1c6c6e974ad1fa-XXX&enrichSource=Y292ZXJQYWdlOzM2NTgyMjUwNDtBUzoxMTQzMTI4MTEwMzQ5NDkxMkAxNjY5NzA3MDI1MDg3&el=1_x_10&_esc=publicationCoverPdf

.,\) Full paper available in proceedings

‘ @ of copper 2022

HARARE

Hydrogen reduction of
entrapped metal oxides
from tayalitic copper slags

Gunnaor Hovestadt
Bernd Friedrich

Special thanks to Florian Wegmann

DIEMETALLURGEN

* X %

* * This project has received funding from the European Union's Horizon 2020 I M E R\NTHAACHEN
x % research and innovation program under grant agreement No 958307 B . UNIVERSITY

* 5 *




* X %

* 5 x

*

*

Red mud Copper slag

European project HARARE H, _, | reduction} | _ H,0
&additives p ro C eS S &minerals
Demonstrate H,-reduction Al, Fe o

for non-ferrous residues

Laboratory to industrial scale

EEEEEEEEEEEEEE

National Technical
University of Athens

« By-product evaluation and

| ReSiTee| @ SINTEF
metal separation

+ LCA and economical study A AAurubis
THE LINDE GROUP Metals for Progress

Full process concept
« Thermochemical simulation
« Reduction processes

®
This project has received funding from the European Union’s Horizon 2020 | R\NTHAACHEN E
" research and innovation program under grant agreement No 958307 !MREH, UNIVERSITY ® H A R A R E




1300 °C

50
Focus o) A
Cu-slag o 0 A
c A
sheet of process Fluedust S 50 A
In, Pb, As - m
5 -100 4 s B
o A
)
)]
£ -150 u
. : . 38 L mC>CO
Selective copper rgduchgn | S o0 | m Co s con L
« Second step iron winning Cu-metal AH2 > H20
Fe, Sb, As, Pb, Mo -250 | [ [
° M O v} M N M O
Focus on f|rs’r. s:rep N e g % 3 & «©
- Selectivity, Efficiency, C.VD voeo by b
Influence of H,-conc., 0O ° % - % O
kinefics, ... < s Y
O -n
. D
« Why H, instead of C, CH, or CO¢? Fe-metal Mineral :
« Fast kinetics Fe, Mo, Cu i, Cai, Al <
. . . O
« High selectivity N

* X %

N
x *  This project has received funding from the European Union's Horizon 2020 I M E RWTHAACHEN . H A R A R E
*

» research and innovation program under grant agreement No 958307 L UNIVERSITY

* 5 x




0,65 52,5

H, - conc. >

mochemical simulation 0 o
(redUCTIOﬂ) “u copper(l)oxide

o
o
&
=
o
&)

« Higher concentration of reduction gas lowers

Cu,X contfent

"WW. XX X B Wpeoooocfoccccccee )

« Barrier at around 0.52 wt.% Cu,X

mass of Cu,O in slag [d]
(@)
(@]
b

mass of FeO in slag [g]

&
©
o

unowo
~ZH

* Low hydrogen amounts don't reduce iron(ll)oxide

iron(ll)oxide

7;
‘

« Hydrogen yield between 28.8 - 36.9 %
« Lowers with an increase in H, concentration

0,4 0.32 mol H, —

1
O
(@)

0,35 49,5
10%  25%  40%  55% 70%  85% 100%

volume ratio H, in injection gas

Simulations done with FactSage™ 8.0

* X %

o ==, _»:?‘
*  This project has received funding from the European Union's Horizon 2020 I E o E H A R A R E

*
%+ research and innovation program under grant agreement No 958307 LU UNIVERSITY

* 5 x




*
*
*

* X %

* 5 x

*

*

mochemical simulation
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« Fuming of slags possible
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clusion Outlook

« Selective reduction possible > Influence of Hy-concentration

« >0.5wt.% Cu,O > Influence of lime addition

* Mox. 73 % Cu-reduction > Kinetics of hydrogen reduction
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« Fuming of slags possible to low

Further publications
contents of ZnO and PbO < 0.1 wt.%
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« European metallurgical conference 2023,

Germany
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