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Electrochemical measurement of
corrosion of SUS 316L in

Supercritical Water Oxidation environment

Moo—Joong Lee

Department of Materials Engineering,
Graduate School of Korea Maritime University,
Busan 606—791, Korea

ABSTRACT

Supercritical Water Oxidation (SCWO) has attracted considerable
attention as an oxidation method for hazardous organic wastes like
PCBs (Polychlorinated biphenyls), dioxine, TCE (Trichloroethylene).
Although SCWO is technologically capable of the efficient destruction
of hazardous wastes, the process must be carried out in a reactor
that will withstand not only the conditions of high temperature and
pressure, but also a very corrosive environment. Such problem of
corrosion may ultimately be the deciding factor in the commercial
application of this technology.

In this study, corrosion rates of Fe, Ni, Cr, Mo and SUS 316L were
measured by LPR (Linear Polarization Resistance) method and weight
loss method, in order to confirm the wvalidation of electrochemical
method in SCWO environment.

Corrosion test was performed under the condition of 400C, 40 MPa in

0.1 M HCI solution. As corrosion rates of the metals obtained from LPR



method were similar to those obtained from weight loss method,
electrochemical method seems to effective method for corrosion. Also it
was found that the main corrosion mechanism of SUS 316L was
selective dissolution of Fe and Ni under the supercritical water

condition.
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Fig. 8. Specimen for corrosion tests.
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Fig. 9. External Pressure Balanced Reference Electrode assembly.
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Fig. 10. Assembled specimen for LPR test (Working Electrode).
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Fig. 11. Schematic diagram of SCWO reactor system for

measurement of LPR.
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Fig. 12. Schematic diagram of SCWO reactor system for corrosion

test.
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Fig. 13. SCWO reactor system for coupon test.
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Fig. 14. Scanning electron microscope and energy dispersive

X-ray spectroscope.
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Fig. 15. Results of linear polarization tests.
(conditions : 400TC, 40 MPa, 0.1 M HCI)
(a) Fe, (b) Ni, (¢) Cr, (d) Mo, and (e) SUS 316L
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Table 1. R, data measured by LPR (Q-cm?).

Metal )
Fe Ni Cr Mo SUS 316L
Test No.
1 9.319 14.57 103.7 336.3 32.61
10.9 1885 105.4 327.8 49.89

7.631 10.41 97.48 332.9 57.23

8.344 To19K 114.7 314.2 55.75

Or | &~ | W | D

8.83 13.42 109.5 298.4 48.26
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Fig. 17. LPR test specimen.
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Fig. 18. Coupon test specimen.
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Table 2. Corrosion rate of metal measured by weight loss method.

(mmpy)

et Nl\f.etal Fe Ni Cr Mo |SUS 316L
1 483.90 | 321.19-| 501 | 013 | 172.49
2 489.01 | 24960 | 7.02 | 040 | 159.15
3 477.01 | 343.24 | 568 | 043 | 176.61
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Fig. 19. Corrosion rate graph of metal measured by weight loss

method.
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Fig. 21. Polarization curve of metals exposed to 0.1 M HCI
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Fig. 25. EDS mapping of cross—section of SUS 316L specimen
exposed in 0.1 M HCIl at 400C and 40 MPa for 10 h.
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