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Optimization of Mold Coating Condition with Acetylene Soot
in Continuous Casting of Copper Rod

Jae-Uk Kim, Young-Tae Kim*, Kyu-Hwan Oh and Hyung-Yong Ra
Abstract

In copper continuous casting, the soot, which is the incomplete pyrolitic product of acetylene, has
been used as a mold coat. In this work, under constant acetylene pressure, the characteristics of soot
and the optimum condition of sooting were investigated with different acetylene and oxygen flow rate.
The soot particles deposited on the mold surface had mainly spherical shape and their sizes were about
20nm. After reaction with melt, their shapes were changed into polygonal type due to the graphitiza-
tion. With increasing oxygen flow rate up to 0.6 ¢ /min, the amount of residues of soot after heat treat-
ment were kept nearly constant. But the amount of residues increased rapidly with further increasing
oxygen flow rate. Degree of graphitization was maximum at 0.4 £ /min and 5 ¢ /min of oxygen and

acetylene flow rate, respectively.
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Fig. 1. A schematic diagram of experimental

apparatus.
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Photo 1. Transmission electron micrographs of
soot particles.
(a) From acetylene gas without premixed
oxygen and (b) from acetylene gas with
premixed oxygen.
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Fig. 2. Schematic representation of the microstruc-
tural changes of soot particle during oxida-
tion[1].

(2) Initial particle and (b) particle after gas-
phase oxidation.
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Fig. 3. Variations of soot residues after heated up
to 800°C in air, as a function of (a) acetylene
flow rate without premixed oxygen and (b)
oxygen flow rate at the constant acetylene
flow rate of 5.¢ /min.
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Table 1. Thermogravimetric analysis of soot
residue and reaction time with different
temperature 600, 700 and 800<C.

temperature | residue(%) | 50% reaction time(min)
600°C 72.8 57
700°C 14.5 9
800C 1.72 1
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Photo 2. Transmission electron micrographs of soot particles.
(a) Bright field as received, (b) SADP as received, (c) Bright field after reaction with melt and (d)

SADP after reaction with melt.
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Fig. 4. Variations of XRD patterns of soot reacted with melt.
(a) From acetylene gas without premixed oxygen,

(
(
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b) from acetylene gas with 0.4 ¢ /min premixed oxygen,
¢) from acetylene gas with 0.8 ¢ /min premixed oxygen, and
d) from acetylene gas with 1.0 ¢ /min premixed oxygen.
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Fig. 5. Variation of Half-Maximum linewidth of
(002) peak of soot reacted with melt as a
function of oxygen flow rate at the constant
acetylene flow rate of 5 ¢ /min.
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Fig. 6. Variation of mold temperature as a function
of time with different oxygen flow rate dur-
Ing sooting.
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