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Call: H2020-WASTE-2014-two-stage / WASTE-1-2014.

Contract number: 642067.

Maximum EC budget: 8,022,006.68 €.

Private budget: 800,946.43 €.

TRL: 5-7.

Duration: 42 months (01/09/2015 – 28/02/2019).

Turning waste from steel industry into 

valuable low cost feedstock for energy 

intensive industry

www.reslag.eu
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Consortium - 19 partners

(7 companies, 8 research institutes and 3 
universities).
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OBJECTIVES of RESLag

OVERALL OBJECTIVE
To valorize the steel slag that is currently not being recycled and 

reuse it as a valuable raw material for 4 innovative applications that 
contribute to a circular economy in the steel sector  with an 

additional cross-sectorial approach
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Specific objectives -> 4 innovative applications 
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Valorization route #1

High added value metals recovery

Several options of slags
were considered

Selection of the richer in 
critical elements

Batteries recycling slags
(6-12 %wt of rare 

elements)
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PILOT n°1 – Rare elements recovery
CEA (France)

In operationHNO3 0,5M HNO3 4M

Bed Volume
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• It is possible to have a pure fraction of REE’s together (C6)

• A complete fractionating of REE’s is hard to achieve

• Advanced optimization needed
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Valorization route #2

Slags as TES materials

Raw slags TES materials

Waste heat recovery in the steel industry

CSP with air as HTF

CSP with solar salt as HTF
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Raw slags processing routes
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----------------- Mechanically conformed slag (IK4 Azterlan – Spain)

~ 2.5 cm
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1st Batch

2nd Batch

--------------- Sintered slag (Optimum Cement – France)
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Bulk density 4099 ± 30 3980 ± 40 2960 ± 80  
E3_28: 3371

E4_28: 3390

E3_53: 3112

E4_53: 2993

Sketal density 3740 _ 3460
E3_28: 3791

E4_28: 3771

E3_53: 3772

E4_53: 3772

% 8.7 9 16.1
E3_28: 11 %

E4_28: 10 %

E3_53: 17 %

E4_53: 21 %

 J/Kg.K 840-1000 
670-975 

min (700ºC): 780

760-950 (FAU)   

760-1050 (ETHZ)

K-1 10-30*10-6 αRT-650=15.37*10-6 

α750-1000=156.38 *10-6 11.86*10-6 K-1

W/K 1.7-1.3 
1.2-1.2   (FAU) 
max (200ºC): 1.4 

min (700ºC): 0.87 

1.5-1.0 (FAU)           

1.9-1.3  (ETHZ)

mm2/s 0.7-05 0.55-0.37 0.75-0.5

Mpa
100-288.

 After 16 TC, decrease to 

50 Mpa

270 ± 80 42,7 ± 3,9 E3: 310  ± 55

Mpa _ 51 ± 25 17.6 ± 8,6 58  ± 22 

Stable after oxidation 

process .740 min at 800 ºc

16 THERMAL CYCLES 

(heating 800ºC- cool ing 

300ºC)

DONE. 

Pending subsequent 

compress ion test 

Kg/m3

THERMOPHYSICAL 

PROPIERTIES
Units

Thermal stability

Thermal Cycling (heating 

& cooling cycles test)

Compatibility with 

molten salt

Thermal diffusivity (α).                 

RT-800ºC

Compression test

Flexural strength

Density 

Porosity, average

Specific heat capacity 

(Cp).           RT-1100ºC 

Thermal expansion rate 

(α).       RT-1100ºC

Thermal conductivity 

(λ).                RT-1000ºC

AS-RECEIVED SLAG 

AM SESTAO

MECHANICALLY 

CONFORMED

SINTERED PEBBLES

PEB (01-35)
E3 (24-41), 

E4 (24-42)

E3 (49-54), 

E4 (49-54)

Thermo-mechanical properties summary
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 Objective: determine inventory damage occurring by
thermomechanical stresses while cyclic operation of
TES

 Facility specifications:

 D x H: 0.5 m x 0.5 m

 160 t

 Max. Temperature: 600 °C

 Experimental program: 500 compression cycles from
20 to 140 kN.

No significant damage

Slag as received thermo-mechanically suitable 
for full scale TES in CSP with air as HTF

Thermo-mechanical stability of slag
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PILOT n°2 - Waste Heat Recovery in steelmaking industry
ArcelorMittal Sestao – Novargi – CIC Energigune

June 2018
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PILOT n°3a – CSP with air as HTF
DLR (Germany)

January 2018
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PILOT n°3b – CSP with solar salt as HTF
ENEA (Italy)

June 2018
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 Slag will avoid the use
of virgin raw materials
for refractories

 Slag will avoid
energy consuming
sintering/firing
process by using
in-situ sintering of
combustion
chamber
insulating linings.

Valorization route #3

Refractory materials
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sample

~20 kg batch

particle size and 
moisture analyzer

0-4 mm aggregate

~20 kg batch

raw material

sieve 
ø 64 mm
ø 4 mm

ø < 64 mm

jaw crusher

~50 kg/h

~20 kg batch

sieve 
ø 4 mm

ø > 4 mm

0-4 mm aggregate

drying oven

ø > 64 mm

~100 kg/h

disintegrator
DESI 15/16A

sample moisture
analyzer

fines to storage

sample

storage containers

storage containers

storage containers

scale
100 L 
mixer

commercial binder water

mold

gyratory
compactor

sample

casting

curing

furnace

moisture
analyzer

ø < 4 mm

CRUSHING SCREENING GRINDING

CASTING

DRY MIXING

DRYING

CURING PRE-FIRING
MIXING with 

WATER

WEIGHING

I Pre-treatment 

II Batching

III Casting and curing

PACKING
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20 kg batch sieves

Jaw crusher
Disintegrator

http://www.putzmeisteramerica.com/products/Putzmeister-Shotcrete-

Technology/putzmeister-shotcrete-technology-s5-ev-rotor-stator-

pumpPutzmeister S5 EV Rotor/Stator Pump

100 L mixer
Drying oven

40 mm x 40 mm x 160 mm 
mould

PILOT n°4 – Refractory materials
VTT & Renotech Oy (Finland)



CIC Energigune All rights reserved CIC Energigune, October 20th, 2017 Pag. 22

0 200 400 600 800 1000 1200

0.0

0.2

0.4

0.6

0.8

1.0

d
L
/L

o
 [

%
]

Temperature [°C]

 Reference 04

 Prism 20

 Prism 21

 Prism 22

 Recipe 24

 Recipe 25

0 200 400 600 800 1000

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

T
h
e
rm

a
l 
d
if
fu

s
iv

it
y
 
[
m

m
²/

s
]

Temperature [°C]

 Reference 04

 Prism 20

 Prism 21

 Prism 22

 Recipe 24

 Recipe 25

0 200 400 600 800 1000

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

2.8

T
h
e

rm
a
l 
c
o

n
d

u
c
ti
v
it
y
 

 [
W

/m
*K

]

Temperature [°C]

 Reference 04

 Prism 20

 Prism 21

 Prism 22

 Recipe 24

 Recipe 25

VTT recipe 27
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1200 °C 1270 °C 1290 °C
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https://reslag.einszuzwei.de/

ICT-Tool (REslag Market)

http://5.249.152.171/_tstresla/public/usrlogin.php

LCA Webtool

Other RESLag project results

https://reslag.einszuzwei.de/
http://5.249.152.171/_tstresla/public/usrlogin.php


Thank you very much

CONTACT
Elena Palomo del Barrio

Coordinator of RESLag project
epalomo@cicenergigune.com


