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Development of Analytical Methods
for free-MgO in Steelmaking Slag
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Abstract:

Steelmaking slags have been widely used as aggregate for road bed and civil engineering. As a result of hydration
slag sometimes expand, resulting in the evolution of cracks at surfaces of roads when used as aggregate. Free
magnesium oxide (free-MgO) as well as free calcium oxide in the slag is a potential cause of the expansion, and this
requires analytical methods to determine the free-MgO in the slag for the accurate evaluation of the expansion. Based
on the combination of chemical extraction and thermogravimetry (T'G), an accurate method to determine the free-
MgO in steelmaking slag has been developed. Free-MgO and magnesium hydroxide (Mg(OH)2) in steelmaking slag
are dissolved into an ethyleneglycol solution containing iodine and ethanol when heated. The amount of the
magnesium species dissolved in the solution is determined by inductively coupled plasma atomic emission
spectrometry. The amount of Mg(OH)2 in the slags determined by thermogravimetry (TG) independently is
subtracted from that of the dissolved in ethyleneglycol to yield the amount of free-MgO. The established method can

quantify less than 0.1 mass% free-MgO in steelmaking slag.
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Table 1 Composition of slag samples !

7

(mass%)
Ca Fe Si Mn Mg Al P S
Slag A 32.0 21.5 6.3 32 1.4 1.6 0.8 N. D.
Slag B 29.9 229 6.5 2.8 3.6 1.5 0.9 N.D.
Slag C 30.6 224 6.2 2.4 3.8 1.7 1.0 N. D.
Slag D 30.8 21.7 59 2.3 3.6 1.2 1.1 N. D.

N. D.: Not detected
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Fig. 1 Effect of concentration of I» for dissolution of MgO (MgO:
10 mg, Solvent: 25 m!/ of I,-C2Hs0OH-ethyleneglycol,
Temperature: 80°C, Heating time: 60 min) 0

JFE %R No. 37 (2016 4 2 )

10 @ 10 )
a .o .

;\38‘ L 4 :\0\8’ .«
86 ¢ 2 6
< <
E 4t E 4t
oh o0
=27 . S 2¢

0 1 1 L Il 0 1 1

20 40 60 80 100 50 100 150

Temperature (T) Heating time (min)

M2 R34 MgO BBADBREE (ER) HLUARE
B (ER) oz’

e
Fig.2 Effect of (a) heating temperature and (b) heating time on
dissolution of MgO in slags (Slag: 0.1 g, Solvent: 25 m/
of 8 mass% I>-24 mass% C2HsOH-ethyleneglycol) 19
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Fig.3 Thermogravimetry curves of slag C before and after the
treatment with ethyleneglycol (Slag: 0.1 g, Heating rate:
10°C/min, Atmosphere: Ar) 10
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Fig.4 Scheme of analytical methods for free-MgO in slags "
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Table 2 Analytical results of free-MgO in slag A"

Total Mg Added MgO Mg (OH). free-MgO Recovery

(mass%) (mass%) (mass%) (mass%) (%)
Slag A 1.42 — <0.01 1.10 —
Slag A’ 1.0 <0.01 2.12 102
Slag A’ 5.0 <0.01 6.06 99
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