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Stabilization Mechanism of Steel Slag by Aging Treatment
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Aribumi NIIDA, Takashi OTSUKI,
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Synopsis :

The effect of aging treatment on lime-falling of steel slag was studied by examining the microstruc-

ture and measuring the expansion in CBR mold soaked in water.
decreased with the addition of small amounts of industrial fresh slag.

The stability of crushed stone was
After the slag was remolten in

order to assimilate the calcined lime stone completely, the expansion coefficient of the slag didn’t
exceed 0.29,, even in the case of 5.39, of free lime content. Then, the new method was applied for

the evaluation of the free lime in aged slag.

were below about 294 in the six-month aged slags.
It was found that the free lime of unassimilated form

and indicated high stability in the CBR test.

changeed into stable compounds by the aging treatment.

The analytical values corrected as water-reactive form

Those slags scarcely included unassimilated lime

Most of the remaining lime was of the

crystallized phase from molten slag and didn’t bring the lime-falling to the aged slag.
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Table 1. Preparation of the remolten slag without
unassimilated lime.

Composition of

Composition of
starting material

Akok
remolten slag Autoclave test

No.

Nt N5 G s caoe gmm g
i 100 0 3.8 0.26 0.4 0.2
2 95.0 5.0 3.8 0.24 0.4 0.2
3 90.0 10.0 4.4 0.74 1.3 0.2
4 87.5 12.5 5.2 2.10 12.0 6.3
5 80.0 20.0 5.6 5.30 18.5 13.7
6 75.0 25.0 5.8 8.00 92.0 83.4

* Composition of the slag : 45.99% CaO, 12.2% SiO,,
7.5% MgO, 4.1% MnO, 19.7% T.Fe and 1.2% P;05
**  determined by TBP method.
¥k 10/15mm sized-slag was autoclaved at 210°C for 4h under
the pressure of 20 atm,

Table 2. Chemical composition of slag sample
for aging test.

Chemical component (9%%)

Slag
CaO SiO; Al;O3 MgO MnO T.Fe P;0; {.CaO CaO/SiO;
A 42.5 11.8 1.19 7.0 5.7 21.08 2.04 3.50 3.60
B 46.0 11.9 1.17 7.2 4.9 18.85 2.12 8.90 3.87
C 50.1 15.1 2.08 3.4 6.1 17.20 2.69 3.70 3.32
D 49.9 17.1 1.9¢f 2.0 58 16.46 3.35 2.78 2.91
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Photo. 1.

Microstructures of steel slag.
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Fig. 1. Expansion curves of the remolten slag sample
in the test of CBR mold soaked in water.
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Fig. 2. Expansion curves of the mixture of crushed
stone and fresh slag in the test of CBR mold
soaked in water.
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Fig. 3. Change in phase composition of crystallized
lime (determined by QTM)

100

Slag 8
25/20 mm,
Aging period (month)
® 1

60 A 3
|

Distribution of stag granule (%)
-3
o

X
(=3
T

[} 2 4 6 8 10
Number of brownish spot
* ldentified by naked eye

Fig. 4. Decrease of unassimilated lime showing
brownish spot on the sectional plain of slag gra-
nule.
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Fig. 5. Expansion curves of wheathered slag samples
in the test of CBR mold soaked in water.
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Fig. 6. Change in the contents of water-reactive, hydro-oxide and carbonate form CaO

during aging treatment (Slag B)
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Fig. 7. Correct values of water-reactive GaO in
the slag samples.
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Photo. 2. Microstructure of weathered slag with
transmitted light.

LLTERERS. BANICIEOAT ZFA~Dikeh ¥t
41 3.50, 8.90, 3.70, 2.78% TH%. Fig. 7 wFET
“OkFpE” CaO B HEET5 L, WThbhieh OKHE
THH =—vv71,8 (25 27C, D) THLRRE
BORUREx 5. HifficAs 7RORIEAKII
FeO 2 MnO % FEELTW5 Fonnich 252
T, AEOLEBECIZAT LE - E2MEEOCRRE T

— 101 —



646 #® &

% 68 4 (1982) 46 =

S) Surlace layer, C) Calcite, 1) Boundary

Photo. 3. Images of the cleavage end of weathered slag granule by a scanning electron

microscope.
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Fig. 8. Formation of calcium carbonate in the
surface layer of slag granule.
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Fig. 9. Change in expansion of the aged slag after
treated in HCI.
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Analysis:
Carbonates Decompn. Calc. Ca0
C3C03 C02 — a
(MgCO, ) at 1100°C as carbonate form
Analysis:
Hydro-oxides Decompn. H.O Cale. Cao
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r—=——"—"~"~"7"-~~—~—- — pretreated at 350°C
| |
Fe(OH]) |
ol et
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1 |
e e ————— - 4
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Water-reactive oxides , .

a ertx:\slag;]‘:ad (;(;0 Hydrolysis Decompn. 0.0 Calc. Ccao .
cyysta"ized CaO*ss —177 um, at 500°C as water-reactive
silicate paste with water

and EtOH B
4 hr at 105~110°C + (Ca. Fe, Mn, MglO
Fig. A. Method for the evaluation of various form CaO in aged slag.
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ABERLTWS., Ll Zhbo Blfais 100~300
°C A fRIE R b 2T\ 5 DT, 350°C Ik TFiH
M, EHRGYFR 500°C € Ca(OH), BirfE%E1T\,
etk UTo K B ETE £ VT A LTRSS 4,
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648 G & @ 468 4 (1982) M6

H—=NT 4y Ve —KGEHC X Y BIET B.

(3) xFfupE CaO ofIE

F X LAIKRE CaO, FHEIKAE CaO(FeO, MnO
MgO %L BEALEBRE) OAHEOREY B L T
. =177 p BRI KE =% —LDEE
BABEML THIREL, I<EIEY, EEKKF
105~110°C TEBL D ¥ CTEET L. + OBtk
1t CaO DHIEE TS,
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