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Material 
(UNS No.) 

Carbon Steel 
304L (S30403) 
316L (S31603) 
6% Mo (N08367lN08926) 
Alloy 22 (N06022) 
Ti-2 (R504oO) 

LOP-WESP-00001 & LOP-WESP-00002 (LAW) 
Melter 1 and Melter 2 Wet Electrostatic Precipitator (WESP) 
'* Design Temperature (OF)(max/min): 170/45 ISSUED 

Design Pressure (psig)(max/min): - l /+ l  R P P W  PDC 
Location: incell 

Relative Acceptable Unacceptable 
c o s t  Material Material 
0.23 X 
1 .oo X 
1.18 X 
7.64 X 
11.4 X 
10.1 X 

Contents of this document are Dangerous Waste Permit affecting 

Operating conditions are as stated on attached Process Corrosion Data Sheet 

Operating Modes Considered: 
The vessel is at stated pH and at minimum stated temperature, 122OF 
The vessel is at stated pH and at maximum stated temperature, 170°F 

Materials Considered: 

Recommended Material: UNS NO8367 

Recommended Corrosion Allowance: 0.040 inch (includes 0.024 inch corrosion 
allowance and 0.004 inch erosion allowance) 

Process & Operations Limitations: 
Develop a rinsdflush procedure 
Develop a lay-up strategy 
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Corrosion Considerations: 

The WESPs provide further removal of  aerosols from the offgas after initial aerosol and soluble gas removal in the SBS. 
Spray wash rings are available for washdown when required. Process air is  used to keep the conductors clean and dry. 

a General Corrosion 
Little uniform corrosion is expected for the stated conditions. Either 304L or 316L would be suitable 

Conclusion: 
304L or 3 16L would be acceptable for the conditions stated. 

b Pitting Corrosion 
Chloride is known to cause pitting in acid and neutral solutions. The normal operating range of temperature for this vessel IS 122 OF to 
140 "F at a pH in the range 0.71 to 1.57. Data from Phull et al(2000) imply that with these conditions, a 6% Mo alloy or the equivalent will 
be needed at temperatures above 150°F. With the higher temperature, and expected pH below about 6, a more resistant alloy than 304L or 
316L is required. 

In addition, because of the high electrical potentials involved, the environment may be more oxidinng than is common. Consequently a 
strongly pitting resistant alloy is needed. 

Further, there would be a tendency to pit if the vessel were filled with process water and left stagnant. The time to initiate would depend on 
the source of the water, being shorter for filtered river water and longer for DIW. Pitting has been observed in both cases, and is likely 
caused by residual chlorides. Pitting is less likely for the higher alloys such as a 6Yo Mo alloy. The use of an alloy with 5 0.5% Cu IS 
recommended to minimize the effects of mercury. 

Conclusion: 
Based on the stated operating conditions, 6% Mo is the minimum alloy acceptable. 

e End Grain Corrosion 
End grain corrosion only occurs in high acid conditions. 

Conclusion: 
Not believed likely in this system 

d Stress Corrosion Cracking 
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount varies with 
temperature, metal sensitization, the environment, and also because chloride tends to concentrate under heat transfer conditions, by 
evaporation, and electrochemically during a corrosion process. Hence, even as little as IO ppm can lead to cracking under some conditions. 
For the normal operating conditions with good flushing, 316L would be satisfactory. However, with the possible off-normal conditions 
where there will be a tendency to concentrate salts, a 6% Mo alloy is recommended. 

Conclusion: 
For the normal operating environment, 316L is satisfactory. However, off normal conditions dictate the necessity for a more resistant alloy 
such as a 6% Mo. 

e Crevice Corrosion 
WESPs are known to accumulate solid deposits. Because the solids will probably contain halides, crevice corrosion will be likely. A 6% 
Mo is recommended. Also see pitting. 

Conclusion: 
A 6% Mo should be used. 

f Corrosion at Welds 
Weld corrosion is not expected to be a problem. 

Conclusion : 
Weld corrosion is not believed to be a problem for this system. 

g Microbiologically Induced Corrosion (MIC) 
The proposed operating conditions are not conducive to microbial growth -the average operating temperature is approximately correct but 
the pH is too acid. 

Conclusion: 
MIC is not considered a problem. 
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h FatigudCorrosion Fatigue 
Corrosion fatigue is not a concern in a properly designed unit. 

Conclusions 
Not expected to be a concern. 

i Vapor Phase Corrosion 
The vapor phase portion of the vessel is expected to be contacted with particles of waste from splashing. 

Conclusion : 
Not expected to be a concern. 

j Erosion 
Velocities are expected to be low. Erosion allowance of 0.004 inch for components with low solids content (< 2 wt%) at low velocities is 
based on 24590-WTP-RPT-M-04-08. 

Conclusion : 
Not expected to be a concern. 

k Galling of Moving Surfaces 
Not applicable. 

Conclusion : 
Not applicable. 

I Frettinflaw 
No metavmetal contacting surfaces expected. 

Conclusion: 
Not expected to be a concern. 

m Galvanic Corrosion 
No dissimilar metals are present. 

Conclusion : 
Not expected to be a concern. 

n Cavitation 
None expected. 

Conclusion: 
Not believed to be of concern. 

o Creep 
The temperatures are too low to be a Concern. 

Conclusion : 
Not applicable. 

p Inadvertent Addition of Nitric Acid 
This equipment normally operates at low pH. 

Conclusion: 
Not applicable. 
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