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SSAB Luleå

ÅProducer of high quality steel

Coke making 
plant

Pellets, iron bearing 
material

Blast Furnace

Desulphurisation

LD-converter

CAS-OB

RH-operation

Continuous casting

Steel slabs



Aim with the project

ÅRemove zinc from a solution with dissolved ZnSO4
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removal

Slag

Time
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RH-degasser
ÅProduces high quality steel

ÅLow carbon, oxygen and/or hydrogen content 
ÅSteel is circulated through a vacuum container

ÅSteam is cooled in a condenser

ÅAnalysis of the water from the condenser

N2/Ar

Total
Zn [mg/L]

Dissolved
Zn [mg/L]

Max. 6.1 4.9
Min. 3.8 0.8
Mean value 5.2 2.6



RH-degasser

ÅWater outlet passes three settling basins

ÅOutlet to the nearby environment

ÅToday there is no demand on cleaning the 
outlet

ÅIncreased production or changed 
regulations

Water inlet Wateroutlet



Slag as a filter material 

ÅAdvantages
ÅInexpensive material

ÅAvailable at the plant area

ÅPossible mechanisms
ÅIon exchange

ÅAdsorption

ÅPrecipitation



Method
ÅSlag from SSAB Luleå
ÅBlast furnace slag 

ÅLD-slag 

ÅCAS-OB slag

ÅParticle size
Å0.6 –1.2 mm 

Å1.7 –2.4 mm 

Å6.5 –9.5 mm

ÅAmount of slag:   1 - 25 g/L

ÅTime: 5 minutes, 4 hours

ÅInitial zinc conc: 2.5 - 10 mg/L



Method

ÅBatch trails

ÅVolume of the bottle: 50 ml –800 ml

ÅZinc solution –prepared with ZnSO4

ÅZink Removal Efficiency

ÅὤὙὉϷ ɇρππϷ



Results



Steelmaking slag – main components
Result & discussion

Slagg Blast furnace slag LD-slag CAS-

Fe[%] 0.4 21.0 3.6

CaO[%] 36.2 43.9 42.6

SiO2 [%] 32.7 7.9 4.8

MgO[%] 12.9 8.5 5.0

Al2O3 [%] 13.1 1.2 36.5



Residence time and particle size

ÅAmount of slag: 25 g slag/L

ÅInitial conc. 2.8 mg Zn/L

ÅTwo residence times

ÅParticle size

Result & discussion
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Residence time and particle size

ÅAmount of slag: 25 g slag/L

ÅInitial conc. 2.8 mg Zn/L

ÅCAS-OB > Blast furnace >> LD

Å4 h or 5 min?

Result & discussion
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Å1, 5, 10, 15, 20, 25 g slag/L

Å5 minutes 

Å1.7-2.4 mm

ÅVariations: 1 g/L, 5 g/L
ÅSmall amount of slag

ÅHeterogeneous slag 

ÅCAS-OB > Blast furnace >> LD

Result & discussion
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Amount of slag
Result & discussion

Blast furnace slag LD-slag CAS-OB slag



Particle size 6.5 – 9.5 mm

ÅBF slag and CAS-OB slag

ÅVolume 800 ml
Å15 g slag/L

Å1.7-2.4 mm

ÅInitial conc. ͯ 2.5 mg Zn/L

ÅResidence time: 20 min

Result & discussion

82,8

96,799,1 99,6

0

20

40

60

80

100

10 20
ZR

E 
[%

]
Time [minutes]

Zinc removal efficiency, 6.5 – 9.5 mm

Blast furnace CAS-OB



High initial concentration

ÅBF slag and CAS-OB slag

ÅVolume200 ml 
Å15 g slag/L

ÅInitial conc. 10 mg Zn/L

ÅRecidencetime: 30 min

ÅZRE is over 99 % after 10 minutes

Result & discussion
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Conclusions

ÅIt is possible to purify a solution from zinc using slag

ÅCAS-OB slag > Blast furnace slag >> LD-slag

ÅInstant zinc removal mechanism

ÅIndependent of particle size (0.6 –9.5 mm)

ÅIndependent of initial zinc concentration (2.5-10 mg Zn/L)



Future work

ÅContinuous water purification 
ÅUp stream columns  

ÅTrails with process water

ÅSeparate a conceivable precipitant

ÅFor how long is the slag efficient 
ÅIs it possible to regenerate the slag?



Thank you for your attention!
Questions? 

Jenny.Olofsson@ltu.se


