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Material 
(UNS No.) 

Carbon Steel 
304L (S30403) 
3 161. (S3 1603) 
6% Mo (NO8367D408926) 
Alloy 22 (N06022) 
Ti-2 (R50400) 

CORROSION EVALUATION 

Relative Acceptable Unacceptable 
cost  Material Material 
0.23 X 
I .oo X 
1.18 X 
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11.4 x 
10.1 X 

LVP-TK-00001 (LAW) 
CAUSTIC COLLECTION TANK 

Design Temperature ("F)(max/min): 180150 

Location: outcell 
Design Pressure (psig): per Code 

ISSUED By 
RPPWTP PM3 

Contents of this document are Dangerous Waste Permit affecting 

Operating conditions are as stated on attached Process Corrosion Data Sheet 

Materials Considered: 

Recommended Material: 316 (max 0.030% C; dual certified) 
Recommended Corrosion Allowance: 0.04 inch (includes 0.024 inch corrosion 

allowance and 0.004 inch erosion allowance) 

Process & Operations Limitations: 
None 
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Corrosion Considerations: 

The tank receives scrubbing liquid from LVP-SCB-00001. It will operate at about 140 to 150 O F  and range in pH from 7 to 
12 with a nominal value of 9. 

a General Corrosion 
Hamner (1981) lists a corrosion rate for 304 (and 304L) in NaOH of less than 20 mpy (500 p d y )  at 77°F and over 20 mpy at 122°F. He 
shows 316 (and 316L) has a rate of less than 2 mpy up to 122'F and 50% NaOH. Dillon (2000) and Sedriks (1996) both state that the 300 
series are acceptable in up to 50% NaOH at temperatures up to about 122°F or slightly above. Indications are that in the present system, the 
uniform corrosion rate is negligible. 

Conclusion: 
304L or 3 16L are acceptable for use in the stated conditions. 

b Pitting Corrosion 
Chloride is likely to cause pitting in acid and slightly alkaline solutions. Berhardsson et a1 (1981) suggest that at chloride concentrations of 
a few hundred parts per million, a temperature of 150°F would compatible with 316L. At the stated concentrations of 800 to 1900 ppm 
chloride and the given temperatures, pitting will be a strong function of pH. At the nominal pH or 9 or higher, 316L is satisfactory. Should 
the halide concentrations rise above nominal, the pH of the solution will need to be adjusted to at least 12. 

If the solution will remain below about pH 7 for any length of time at 150"F, 6% Mo or better should be used. Phull et a1 (2000) note that 
6% Mo is acceptable to about pH 5 and 150°F in high chloride environments. Lower pH values and higher temperatures would require 
Hastelloy C-22 or the equivalent. 

Conclusion: 
Localized corrosion, such as pitting, is a concern. However, 316L is satisfactory for the nominal halide concentrations, pH and 
temperature and assuming that the pH will be adjusted should the halide concentrations rise above nominal. 

c End Grain Corrosion 
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing 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, and the environment. But it is also unknown because chloride tends to concentrate under heat transfer 
conditions, by evaporation, and electrochemically during a Corrosion process. Hence, even as little as 10 ppm can lead to cracking under 
some conditions. Generally, as seen in Sedriks (1996) and Davis (1987), stress corrosion cracking does not usually occur below about 
140°F. Berhardsson (1981) suggests that 316L is acceptable under these conditions up to a temperature of about 150°F. 

Conclusion : 
Under the normal operating environment, 316L is recommended. 

e Crevice Corrosion 
Although crevice corrosion is possible, the same alloy choices as for pitting are acceptable. Also see Pitting. 

Conclusion: 
See Pitting 

f Corrosion at Welds 
Corrosion at welds is not considered a problem in the proposed environment. 

Conclusion: 
Weld corrosion is not considered a problem for this system. 

g Microbiologically Induced Corrosion (MIC) 
Typically, MIC is not encountered in operating systems. 

Conclusion: 
MIC is not considered a problem. 

h FatigudCorrosion Fatigue 
Corrosion fatigue is a not expected to be a problem. 

Conclusions 
Not expected to be a concern 
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i Vapor Phase Corrosion 
The vapor phase portion of the vessel is expected to be contacted with particles of waste from splashing. It is unknown whether this will be 
sufficiently washed or whether residual acids or solids will be present. Because solids or acids and solids may be present, a 316L or better 
would be preferred. 

Conclusion: 
Vapor phase corrosion is not 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-044008. 

Conclusion: 
Erosion is not a concern. 

k Galling of Moving Surfaces 
Not applicable. 

Conclusion: 
Not applicable. 

I Frettinwear 
No contacting surfaces expected. 

Conclusion: 
Not applicable. 

m Galvanic Corrosion 
No dissimilar metals are present. 

Conclusion: 
Not applicable. 

n Cavitation 
None expected. 

Conclusion: 
Not a concern. 

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

Conclusion: 
Not applicable. 

p Inadvertent Nitric Acid Addition 
At this time, nibic acid reagent is not available in this system. 

Conclusion : 
Not applicable. 
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