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ABSTRACT : As the operating conditions in a supercritical oxidation reactor are set in high
temperature with high pressure causing a reactor suffering from the harsh circumstances. It means
the reactor adopts itself with Fe—Cr alloy in acidic atmosphere with low pH value and Ni alloy in
basic atmosphere with high pH value due to its superior corrosion resistance. The study, whose
target waster water is pertinent to the latter part, has selected Ni alloy such as ostenite type
stainless steel 304 and 316, superstainless steel AL6XN, Inconel 625, MAT 21, and titanium Gr. 5 in
order to measure corrosion resistance against those samples under the same conditions of
temperature and pressure applied for a supercritical oxidation reactor. The result shows the
identifiable difference in corrosion resistance by observing the surface states through a scanning
probe microscope as well as measuring the weight loss through making the samples above deposited
in wastewater for two—week and four—week stay. The purpose of this corrosion experiment is to
identify the most corrosion—resistant material among sample species pre—selected according to pH
concentration of wastewater in pursue of applying for a reactor exposed to the extreme corrosion
environment. It is because such a reactor made of a verified material enables to safeguard a stable
operation under the supercritical wastewater processing facility.
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Fig. 1 Phase diagram for water.
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Table 1 Weight loss(g) and corrosion rate
(mpy) of the specimens

300C 340T

Mat'l
2weeks 4weeks 2weeks 4weeks
304 +0.00390 | +0.00144 | +0.00178 | —0.00019
(—1.15494) | (-0.19564) | (-0.47015) | (0.02549)
316 —-0.00368 | —0.00210 | +0.00094 | —0.00200
(0.81279) | (0.29898) |(-0.26308) | (0.28683)
ALGXN —0.00285 | —0.00480 | —0.00112 | —0.00310
(1.02349) | (0.90170) | (0.39715) | (0.57236)
0276 -0.00187 | —0.00255 | —0.00064 | —0.00191
(0.36076) | (0.30900) | (0.11836) | (0.22586)
695 -0.00178 | —0.00349 | +0.00009 | —0.00200
7 (0.43689) | (0.42056) |(-0.23122)| (0.25894)
Mat21 —0.00210 | —0.00487 | —0.00047 | —0.00104
4 (0.50704) | (0.63968) | (0.12062) | (0.13539)
TieGr5 +0.00058 | +0.00225 | +0.0172 | +0.00311
(=0.37676) | (-0.56457) | (—=8.35945) [ (—0.75383)
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Table 2 Weight loss(g) and corrosion rate
(mpy) of the specimens

3007C 340T

Mat'l

2weeks 4weeks 2weeks 4weeks
204 +0.00576 | —0.00102 | +0.00567 | —0.00229
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