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EAF Slag

Steel scrap
(recycled steel)

Steel scraps +
lime/dolomite

Yildirim, I., Prezzi, M., 2011. Chemical, mineralogical, and morphological properties of steel slag. Adv. Civ. Eng. 2011, 1-13.
Dursun Bas, «Turkiye Celik Sektérinin Karbonsuzlasmasi: Mevcut Durum» (2023)

BF/BOF Integrated
Facilities

EAF/IF Facilities

Total

Kardemir 2,3 (%6)
isdemir 5.7 (%14)
Erdemir 3,3 (%8)
Sum of the Integrated Facilities 11,5 (%28)
Sum of the EAF/IF Facilities [ 28,9 (%72) ]
All Facilities 40,4 (%100)

>>> 1t of steel production - 150-200 kg of EAF slag

>>> Approximately 6 Mt EAF slag production in 2021



Mineral Composition of Our Slag

Macroelement Concentrations (g kg“l)

Particle Size [P] K] [Ca] [Mg] [S]
))) Nutrients
Fine (0-2 1.5 0.8 185 10.0 1.6
[ Bioavailability? ] | tne (0-2 mm)
Coarse (0-4 mm) 1.6 0.8 184 9.5 1.7

)) Low price
)) Sustainable

Microelement Concentrations (mg kg“l)

Particle Size [Fe] [Zn] [Mn] [Cu] [B] [Mo]

Fine (0-2 mm) 247 832 30 448 78 26

Coarse (0-4 mm) 289 713 28 635 99 47




Wheat Trial

[ { L L™
aunaa—
l { L L™
L ) ) | et
l { L L™
L ) ) | et
[ { L L™
auhaa—

Investigation into effects of steel slag on:

») growth
) yield

M nutritional quality

of bread wheat (Triticum aestivum cv. Nusrat).

* 1X-NP: 150 ppm Ca(NOy),; 40 ppm KH,PO,
** 2X-NP: 300 ppm Ca(NO;),; 75 ppm KH,PO,

Alkaline soil
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fertilization
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fertilization
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Acidic soil
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Wheat Trial

Alkaline soil Acidic soil
1X-NP 2X-NP 1X-NP 2X-NP
fertilization fertilization fertilization fertilization

c Fine Slag (0.5%) @
e Fine Slag (1.0%) @ Coarse Slag (1.0%)
e Fine Slag (2.0%) @

Coarse Slag (0.5%)

Coarse Slag (2.0%)



Wheat Trial

Alkaline soil Acidic soil
1X-NP 2X-NP 1X-NP 2X-NP
fertilization fertilization fertilization fertilization
eFine Slag ® Coarse Slag
(F-2.0%) (C-2.0%)
® No Slag

(Control)



Biomass Results

Dry Biomass (g plant’l)

Fertilization Slag Treatment

Alkaline Soil Acidic Soil

Control 290 +£0.18 be 1.70 £0.09 d

IX-NP F-2.0% 272 +£0.13 ¢ 281 +031 b
C-2.0% 3.04 £0.43 be 1.95+£0.33 cd
Control 3.75+0.18 a 195+0.23 «cd

»X-NP F-2.0% 3.55+£0.22 ab 348 £0.27 a

C-2.0% 3.72 £0.46 a 251 £0.26 be




Biomass Results

Dry Biomass (g plant’l)

Fertilization Slag Treatment

Alkaline Soil Acidic Soil

Control 290 +£0.18 be 1.70 £0.09 d

IX-NP F-2.0% 272 +£0.13 ¢ 281 +031 b
C-2.0% 3.04 £0.43 be 1.95+£0.33 cd
Control 3.75+0.18 a 195+0.23 cd

»X-NP F-2.0% 3.55+£0.22 ab 348 £027 a

C-2.0% 372 £046 a 251 £0.26 be




Biomass Results

Chlorophyll Content (pg cm'z)

Fertilization Slag Treatment
s Alkaline Soil  Acidic Soil F-2.0%

Control 421+16 a 329+ 28 ¢
1X-NP F-2.0% 411+10 a | 38.7+0.6 ab

C-2.0% 422417 a 356=+2.7 be

Control 425+21 a 37.6 £ 1.2 ab
YX_NP F-2.0% 403+10 a 413+14 a

C-2.0% 43.1+0.5 41.0+£09

o3
o0




Mineral Composition of Wheat Leaves
Macronutrients

[P]

K]

Alkaline Soil Acidic Soil

Alkaline Soil Acidie Soil

Fertilization  Slag Treatment 4‘ 2702 b 1401 c 44508 a 53518 b
Alkaline So e Soil  Acidic Soil  Alkaline Soil  Acidic Soil
Control 43201 2701 26201 a 46,206 a 57723 a 009c 1.19%2004a 3.7+02 b 3.0£0.1 ab
IX-NP F-2.0% 41%0.0 0.06¢c 1310102 3.40.1 20:0.1 b
C-2.0% 41%02 2501 2602 a 45308 a 38108 a Joore 11250016 36201 32:01 2
Control 4602 j 0062 13120072 44201 3.0£0.1 b
2X-NP F-2.0% 43201 3.2=0.1 1.8x0.1 b 45705 a 51014 b Joos=p 12420032 3.7:02 31401 ab
C-2.0% 44=0.1 121£0.042b 3.6£0.1 3201 b

28202 ab 25=x02 a 44114 ab 53.7x1.3 b

3.1=0.3

42014 b 51714 b




Mineral Composition of Wheat Leaves

Micronutrients

[Zn]

[B]

[Mo]

Alkaline Soil

Acidic Soil

Alkaline Soil

Acidic Soil

Alkaline Soil

Acidic Soil

Fertilization  Slag Treatment | (Mol
322 c 55 £4 a 3.3x0.2 ¢ 3903 d 0.7x0.1 c¢ n.d Rikaline Soil  Acidic Soil
Ceontrol 0701 ¢ n.d
NP o 0% 454 a 54 £8 a 12218 ab 14203 a 1.9+03 a 0.51=0.05 P
cao 432 a  58%1 a | 10012 b 62%06 c | 12%0.1 be  nd et o
Control 0601 ¢ n.d
ZX-NP F-2.0% 321 c 5090 a 5603 ¢ 4506 cd 0601 c n.d 1.5+0.5 ab 0.26=0.05
C-2.0% 09204 c n.d
371 b 53 =3 13.0x1.7 16.,0x1.2 a 1.5205 ab 0.26 £0.05

64 £12

551.1

8314 b

0.9+£04

n.d




Mineral Composition of Wheat Leaves

Others

[Cd]
Alkaline Soil Acidic Soil
Fertilization  Slag Trea
0162002 a (025002 a
Cont'} 0 12+0.03 ab| 0.17£0.04 b
1X-NP F-2.09
0.14£0.01 ab\0.10=0.01 ¢
C-2.0
Contr 0162003 2 )0.17x0.03 b
2X-NP F-2.09
0112001 b | 0.13£0.02 be
C-2.0
0,11 001 b/ 0.16 =0.04 be

DILUTION
EFFECT

[V] [Pb]
ﬂ Acidic Soil Alkaline Soil Acidic Soil [Pb]
n.d. 1712041 a 0.77%032a 8 = 10020332
A1 a2 0.77+x032 a
n.d. 087028 a 123x025a
28 a 123025 a
n.d. 1.732040 a 13420422 P40 = 1340422
58 a 1.13+£0.59 a
n.d. 171058 a 1.13+0.59a
08 a 1.19+0.20 a
n.d. 1.50+0.08 a 1.19+020a I /

Biomass is high, but content does not change correspondingly.
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Grain Yield Results
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Wheat Growth at Harvest Time (4-month-old)

Acidic Soil / 2X-NP Acidic Soil / 1X-NP
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Mineral Composition of Wheat Grains

-

[Zn]

[Mo]

Alkaline Soil

Acidic Soil

Alkaline Soil Acidic Soil

[B]

[Mo]

Alkaline Soil  Acidic Soil

Alkaline Soil  Acidic Soil

0.34=0.11 ab 0.57=0.04 c
0.56*0.16 a 0.71 =0.07 ab

027=0.07 b 0.66=0.03 be

0.49£0.06 c n.d
0.71 £0.10 ab 0.36 = 0.04

0.62 = 0.07 ac n.d

Fertilization  Slag Treatment [Fel
wmmeson o] 47%4 ¢ 102:5 a2 | 049%0.06 ¢ n.d
Control 446+33 bc  6f
606 ab 774 b | 0.71 £0.10 ab 0.36 = 0.04
1X-NP F-2.0% 453+3.6 bc 04
C20% 470259 o G2x6 a 885 ab | 0.62£0.07ac  nd
Control 56310 a 6]
XN F2en os2:17 % 4 42e4 ¢ 8811 ab | 0.54%0.12bc  nd
C-2.0% 43120 ¢ 7]
503  he 787 b ) 0.74=0.10a 0.29=0.06
415 ¢ 8912 ab | 0.56+0.03 ac n.d

0.50+0.08 ab 0.74 = 0.10 ab

0.49=0.09 ab 0.83+0.06 a

0.40=0.15 ab 0.81 x0.02 a

0.54 £0.12 be n.d

0.74+0.10 2 0.29 % 0.06

0.56 = 0.03 a-c n.d
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Conclusion

g

Beneficial role of slag
in improvement of
fertilizer use efficiency

30 6538 5 10811

Zn| B

Zinc Boron

Ui

—

Effective strategy in
increasing plant
growth, grain yield,
and nutritive quality

Safe soil amendment that
showed no accumulation
of toxic metals in plant
tissues

Effective application

strategy in terms of
sustainability
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