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Metallography of Iron Slag Excavated from Bongsan-dong,
Yeosu City in the Period of the 16th to 19th Century

Choi, Ju, Soo Chul Kimand Jung Man Doh

Korea Institute of Science and Technology, Seoul 136-791, Korea

[] ABSTRACT : Chemical analysis and metallographic observations of the iron slag
were carried out in an attempt to estimate the old iron-making process.

The slag containing 9.3% TiO: without Cu indicates that the ore used for
smelting was sand iron, not rock ore. The phases identified in the slag were
ulvospinel, magnetite, wiistite, fayalite etc. This also supports the fact that the
smelted ore was iron sand. The total amount of Fe and slag-making
components{ =Si0z2+ Al203 +MgO + Ca0 ) were 40.7% and 36.1%, respect-
ively. These values were average ones found in the old slags formed in the ancient
iron-making process.

Assuming that TiO: in the ore combines with FeO, resulting in the formation

of ulvospinel, the estimated temperature of smelting was found to be about
1200¢C.
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Photo 1. Outer appearance of sample (a; upper side, b; bottom side)
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Table 1. Chemical composition of slag

(wt. %)

c0 | si0: | Mgo | Mno | ca0 | muo:

T0: | V0s | K0 | Nas

5234 | 2225 | 118 | 076 | 711

9.2 | 039 | 134
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Photo 2. Microstructures of surface area
(X 200)
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Photo 3. Microstructures of another surface
area ( x200)
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Photo 4. Micorstructures of inner part
(X 200)
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Fig. 1. Phase relation of the System FeO-Ca0-Si0,, showing the melting point of the sample
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Fig. 2. Phase relation of the System FeO - Al,0, - Si0,, showing the melting point of the sample
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