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Aim with the project

ARemove zinc from a solution with dissolved ZnSO
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RH-degasser

Addition Hopper

AProduces high quality steel .

— = Sacuum
ALowcarbon, oxygen and/or hydrogen content AT Pumg

ASteel is circulated through a vacuum container mer as et
ASteam is cooled in a condenser Ea

_ Laclle
AAnalysis of the water from the condenser aal

Total Dissolved
Zn [mg/L] Zn [mg/L]

Max. 0.1 4.9
Min. 3.8 0.8

Mean value 52




RH-degasser

AWater outlet passes three settling basins
AOutlet to the nearby environment

AToday there is no demand on cleaning the _
outlet

Alncreased production or changed ;
regulations ST P




Slag as a filter material

AAdvantages
Alnexpensive material
A Available at the plant area

APossible mechanisms
Alon exchange
A Adsorption
APrecipitation




Method

ASlag from SSAB Lule3
A Blast furnace slag
A LDslag
A CASOB slag

A Particle size
A0.6-1.2 mm
A1.7-2.4mm
A6.5-9.5 mm

AAmount of slag: 1-25 g/L

ATime: 5 minutes, 4 hours

Alnitial zinc conc: 2.5- 10 mg/L



Method

ABatch trails
AVolume of the bottle: 50 mt+

AZinc solution- prepared wit

Azink RemovalEfficiency
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Results




Steelmaking slag — main components

Result & discussion

Slagg Blast furnace slag LD-slag CAS-
Fe[% 0.4 21.0 3.6
Cag% 36.2 43.9 42.6
SIQ[Y 32.7 7.9 4.8
MgO[% 12.9 8.5 5.0
ARG [ 13.1 1.2 36.5




Residence time and particle size

Result & discussion

Zinc concentration
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Residence time and particle size

Result & discussion

Zinc removal efficiency

AAmount of slag2s g slag/L
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3,0

Amount of slag ;.

Result & discussion

A1, 5, 10, 15, 20, 25 g slag/l5 .
A5 minutes 00

A1.7-2.4 mm

AVariations: 1 g/L, 5 g/L
A Small amount of slag
AHeterogeneous slag

A CAS-0OB > Blast furnace >> LD

BF slag

CAS-OB slag
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Amount of slag

Result & discussion

4 ‘ : .
CASOB slag

Blast furnace slag



Particle size 6.5 - 9.5 mm

Result & discussion

Zinc removal efficiency, 6.5-9.5mm
99,6
100

ABF slag and CASB slag
AVolume 800 ml 6
A15gslag/L
Al1.7-2.4mm 40
Alnitial concx 2.5 mg Zn/L
AResidence time: 20 min

Time [minutes]
m Blast furnace m CAS-OB

ZRE [%]
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High initial concentration

Result & discussion

Zinc removal efficiency

ABF slag and CA3Bslag 100,0 09, 99,7 997 P ge7
AVolume200 ml 95 P
A 15gslag/L 99,0
A Initial conc 10mgZn'L 98,5
ARecidencdime: 30 min 08,0
AZRE is over 99 &fter 10 minutes 975
97,0 — . = S =
10 20 30

Time[minuteg
M Blast furnacem CAS-OB

ZRE [%]




Conclusions

Alt is possible to purify a solution from zinc using slag
ACAS-OB slag > Blast furnace slag >> LD-slag

Alnstant zinc removal mechanism
Alndependent of particlsize (0.6-9.5mm)
Alndependent of initial zinc concentration (219 mg Zn/L)




Future work

AContinuous water purification
AUp stream columns

ATrails with process water
ASeparatea conceivabl@recipitant

AFor how long is the slag efficient
Als it possible to regenerate the slag?



Thank you for your attention!

Question®
Jenny.Olofsson@Iltu.se



