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Abstract As the kettle excavated from a site in Hwangnam-dong, Gyeongju was presumed to have
been used as a melting crucible in a glass production workplace, we decided to prove its usage by scientific
analysis. First, we performed conservation treatment to find the original status of the kettle, and then
SEM-EDS and XRD analysis of the five corrosions created on the surface of the kettle. The fragment
of the spout, which played a crucial role for the kettle to be considered as a melting crucible, was discovered
during the conservation treatment. So the mouth rim of the kettle was restored to perfection. When we
observed the microstructure of the metal sample, it was proved to be cast iron gradually cooled without
heat treatment. In the corrosion products, the main components were Fe and O and other components
such as P, Si, Ca, and S were found. The main compounds were quartz, vivianite, goetheite, akaganite,
lepidocrocite, hematite, etc. Although these components were used as raw materials for making glass,
these were found not in the melting status but mere raw materials. This can be an evidence to show
these site where the kettle was excavated had been a glass production workplace. However, it is not
sure that the kettle was used as a melting crucible. Moreover, if we consider the organic mold and sand
clay accumulated in the well site when the kettle was excavated at first, we can see this as a formative
factor of the corrosions of the kettle. Therefore, we concluded that the kettle is a typical cast iron and
was not used as a melting crucible of glass.
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Photo 1. The first number of a well made of ston&.

Photo 2. The status of the kettle when first excavated.
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Photo 3. The status before the conservation treatment: (a) front (b) back (c) bottom (d) top (e) the seemingly oozed-out foreig
substances (f) the section of the mouth rim.
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Photo 4. The fragment discovered from the inner mouth rim.

T RYARE, EREIo] AL vrEE o] 0.1% NaB.oO; - HEAE] AgM BHE oz Qe Fr= 4

10H0 &9do] &7} 60CE 71&3He A& vxgo = RS v AR dRE, §5E0R 7

GHE WL 29 fEe A Mzt e | BES JES Ho] £ oledToE wEA

Aol Ao walglyr, Aol e Al o meEb s Rt skEE 2E Aleia A

}*‘o}ﬂl Sk li %E’“ = 3] g9 AEs s &2 AT 2 oRE 289 EtiE Ad A9
3L 105CAlA 3UzE x=atsint. £ FelE AU ASAHPhoto 6)

i)

Photo 5. The status of joining and restoration: (a) the joining of the discovered fragment (b) the restoration of the missing
parts (c) the joining of the small fragments come off (d) the restoration of the missing parts.
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Photo 6. The status after the conservation treatment: (a) front (b) back (c) bottom (d) top.
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Photo 7. The sample of the corrosion products: (a)

Table 1. Color and collect site of the corrosion products

(e}
sample-1 (b) sample-2 (c) sample-3 (d) sample-4 (e) sample-5.

Serial No. Collect site Color Remark

sample-1 outer surface White It includes twinkling particles

sample-2 outer surface Deep Blue -

sample-3 inner surface Yellowish Brown The parts assumed as the trace of melted glass
sample-4 inner surface Light Blue -

sample-5 outer surface Reddish Brown The corrosion product after dechlorination treatment
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Photo 8. The microstructure of the metal sample: (a¥100 (b)*200.
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Table 2. Compounds and elemental compositions of the corrosion products

Sample - Component(Wiye) Compound
Fe O Si Al P S Ca Mn
sample-1 3459 2505 545 165 132 1362 119 16.33 0.80 Quagz(Bdaiassium Iron Oxide(KFepD
sample-2 46.88 3250 493 270 1058 0.67 - 048 1.25 Viviani{®®s, - 8H,0)
sample-3 4212 29.73 24.10 1.77 - 1.18 - 111 - Amorphous substance
sample-4 43.14 3386 454 264 13.69 0.87 - - 1.26 Vivianitétes), - 8H,0)
sample-5 70.79 1935 097 0.50 2.38 0.74 - - 5.27 GoeaiHiteODOH), Akaganeit@FeOOH),
Lepidocrocitef-FeOOH), Hematite(R©3)
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Fig. 1. The results of SEM-EDS analysis of the corrosion products: (a) sample-1 (b) sample-2 (c) sample-3 (d) sample-4

(e) sample-5.
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Fig. 2. The results of XRD analysis of corrosion products: (a) sample-1 (b) sample-2 (c) sample-4 (d) sample-5.
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Fig. 2. Continued.
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