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• Actual full-scale HLW evaporator
• Used to evaporate water off HLW
• Scale build up causes a safety
and efficiency concern
• Scale buildup caused by DWPF    
rinse water containing silicate
• Acid cleaning required to remove

• sodium aluminosilicate scale 
• contains sodium diuranate 

• Acid cleaning successful FY01
• Pot neutralization never conducted
• Neutralizing the acid solution 
outside of pot presented problems



Pre-cleaning

After- cleaning

Pre-cleaning

After-cleaning



First step was bench-scale testing to prove concept

Acid Simulant Neutralized Simulant
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Pilot-scale Evaporator 
Test System

• ½ scale evaporator pot
•Full-scale transfer system

• Pump full-scale model
•2 “ clear & CPVC pipe

• 50 wt% NaOH transfer
• Scale to tract transfer

•Catch Tank
• Data acquisition system 



Pilot-scale Evaporator Pot

• Warming coils
• Tube bundle 
• Chemical addition line
• Lance Line

• Sparger
• Full-scale Lift line
• Acrylic top section
• pH probes 
• Thermocouple



Pilot-scale Evaporator Test 2, 
Acid Simulant Sparging at 16.7 scfm
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Pilot-scaleTest 2, Caustic Addition
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663 Lbs or 52.2 gal 
 of 19 M NaOH 
Added @ 1.2 gpm
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pH, Pilot-scale Evaporator
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pH = 14, 5.4 Molar  
(1.24 x 105 mg/L of Na)
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Neutralization Temperature, Test 2 Pilot-scale Evap orator
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Test 1, Solids after Neutralized Simulant Pump Out, no sparging
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