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From the above, an I2-alcohol-EG solution was consid-
ered to be a possible solvent for extraction of free-MgO 
in slag. However, there were no cases in which this sol-
vent was studied as an analytical method for MgO in 
slag. Therefore, the authors investigated fractional deter-
mination of free-MgO in slag by chemical extraction 
using an I2-alcohol-EG solution, and determined the 
optimum conditions for dissolution of free-MgO and 
Mg(OH)2 by using standard reagents and actual slags. 
We also found that thermogravimetric analysis can be 
used in determination of Mg(OH)2 that is dissolved 
together with MgO. This paper reports a determination 
method for free-MgO in slag which was developed 
based on the study outlined above.

2.	 Experimental

2.1	 Reagents	and	Sample	Materials

2.1.1	 Reagents

The MgO used in this study was a high purity reagent 
manufactured by Kanto Chemical Co., Inc. The 
Mg(OH)2 was a high purity reagent manufactured by 
Kojundo Chemical Laboratory Co., Ltd. As Al complex 
oxides, Si complex oxides and Fe complex oxides for 
use in investigation of the melting behavior of Mg 
oxides, Mg(AlO2)2, Mg2Si3O8 Ā 5H2O and MgFe2O4 man-
ufactured by Wako Pure Chemical Industries, Ltd. and 
Kojundo Chemical Laboratory were used.

2.1.2	 Slags

The steelmaking slags (Slag A-D) shown in Table	1	
were used in the study of free-MgO analysis. When used 
in analysis, the slags were crushed in advance to 
0.075 mm or smaller.

2.2	 Experimental	Method

2.2.1	Melting	and	determination	method		
for	MgO+Mg(OH)2	in	slag

A 0.1 g sample of slag crushed to 0.075 mm or 
smaller is weighed in a conical flask (100 ml), and 17 ml 
of ethyleneglycol and 8 ml of 25 mass% I2 ethanol are 
added to the flask. The flask is placed in a hot water 

bath adjusted to 80Ñ5ęC and heated for 60 min while 
stirring with a stirrer. After heating for 60 min, the flask 
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gravimetric analysis of the sample after EG treatment. 
The content of free-MgO is obtained from the difference 
between the two results. This method enables evaluation 
of free-MgO in slag. It is possible to apply this tech-
nique to studies of aging treatment conditions, indexes 
of criteria for judging that shipment of slag is possible, 
and other fields.
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