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Utilization of Blast Furnace Slag Quenched with Water
as a Source of Silicate Fertilizer

I. Physico- chemical and Mineralogical Characteristics
Jae-Sung, Shin, Dong-Kyu Lim, and Maun-Soo Kim

Institute of Agricultural Sciences

Summary

This paper was prepared to characterize a physico-chemical and mineralogical examination
on blast furnace slag as a source of silicate fertilizer, which was quenched with high pressure
water stream in process of iron refinery at Pohang Iron and Steel Manufacturing Inc.

Quenched slag was more coarse in particle size compared to present commercial silicate
fertilizer milled from air-cooled slag and mostly generated in size of 1 to 2 mm. The total
chemical composition of quenched and air-cooled slags was same but mineralogical com-
position was quite different. The former was composed of amorphous materials resulting
in more soluble silica content, however, the latter contained dominantly crystalline minerals
such as akermanite, gehlenite and wollastonite which meant less soluble ones.

Latent cementing property and angular surface of grain of the slag made it difficult
to apply the slag directly, however, it could be used as a source of silicate fertilizer and soil

ammendment.
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Table 1. Particle size distribution of quenched slag and commercial silicate fertilizer milled from

air-cooled furnace slag

(unit © %)

+10 —10+28 —28+40 —40+60 —60+80 —80+100 —100 total
mesh >
Quenched slag 15.:2 67.0 4.5 7.0 1.6 3.3 1.4 100
Milled slag - 19.8 5.2 23.5 24.7 5.8 21.0 100
Table 2. Chemical composition of slags

Si0,  CaO MgO  MnO Fe, 0, Al O, TiO, P, 05 pH

« 9 (L :5)

3 (7
Quenched 37.1 40.4 5.2 0.4 0.5 13.3 4.7 0.01 9.7
slag
Milled 36.0  37.9 5.2 0.4 0.3 15.7 2.0 0.05 10.7
slag
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Table. 3. 1/2N HCI soluble nutrient composition

(unit %)

1/2 N-HC] Soluble

Si0, Ca0O MgO MnO Fe, 0, Al, Oy TiO,
+10 (Q.S.)* 28.81 34. 98 1.72 0. 36 0.20 8.05 4.50
mesh (A C. S¥**) 24.51 24.18 6. 10 0. 38 0.65 3.37 8. 48
—104+28 (Q.S.) 33.50 37. 15 4.18 0.42 0.25 10. 82 4. 93
mesh (A C. 8. 26. 50 2555 5.39 0.63 0. 66 6.29 6. 80
—284+40 (Q.S.) 34.25 38.27 3.48 0.45 0.27 11.89 4.91
mesh (A.C.S.) 26.57 31.33 3.88 0.64 0. 66 10. 17 5.43
—40+60 (Q.S.) 35.50 39. 96 3.53 0. 46 0.34 12.76 4.75
mesh (A C.S.) 28. 88 28.25 5. 95 0.63 0.65 9.19 4.85
—60+100 (Q. S.) 35.63 41.22 2.62 0.47 0.42 14. 50 4.52
mesh (A C.S.) 30. 32 28. 67 5.95 0.63 0.61 10. 00 4.52
Quenched Slag 31.75 34.00 4.18 0.41 0.24 9.21 5.99
Milled Slag 26. 88 26.99 5. 65 0.63 0.61 8.69 4.64

* Quenched Slag
%% Air-cooled Slag
+ s fA s A 2ok wtelA Sioes CaO, B B 3woldorm® will arErel K

ALO, %5 &3 HEtdyel HE Rl ¥ N-H
Cl sgoll s 22 s ol

1N-NaOAC &t a4 Zkdisk] 4
*%reh 1N-NaOAC ##ee| @#ihshe 32 Na‘e}
CHCOO~ #fif 2] @E#gtihel fikaled ﬁwﬂﬂi
B o] st (Gehlenite) & —f o 2 4] Al
wHE A He AR =lo] o™ AAlR 4N-H
Cl AJiEEERE & foll Hdbed 1 N-NaOAC aliEERE
GRS ol Pk =37 1 N-NaOAC af sk fig ol
REREY S R(Es Bl (2% 1) O A
an Y e kel Zuel snslddo 14
Hgoll ol Fgshodvl 2k (—60+100 me

sh) & 55l nIESHEERME & 3.39% ol 10H %
Quanchied:Sks Air C. Slag
60-+100 mesh -
i - 3}
T
g 60+ 100 mesh
_: 2 8+ 40 2f -
i [ b———— e
B | g /
51 1F
! /
A s s P ! .
5 10 25 30 50 70 510 25 30 50 70

Days (reaction)

Fig. 1. Changes in 1N-NaOAC extractable
silica in incubated system of 28 +2T
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Fig. 2. X-Ray diffraction patterns of quenched
and air-cooled furnace blast slags
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Fig. 3. Drawing of a thin section of air-cooled
slag

Table 4. Chemical composition of sandy and cemented forms of quenched slag
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(unit : %)

IN-NaOAC Soluble

Water Soluble

CaO MgO Alkali CaO MgO Alkali

Slag (sandy) 6.94 0. 30 7.36 0.07 0.02 0.10

Slag (cemented) 11.78 0.76 12. 84 0.80 0.08 0.91
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