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DELIQUESCENCE BEHAVIOR OF MULTICOMPONENT SALTS: EFFECTS ON THE DRIP 
SHIELD AND WASTE PACKAGE CHEMICAL ENVIRONMENT AT THE PROPOSED 
NUCLEAR WASTE REPOSITORY AT YUCCA MOUNTAIN, NEVADA.  
Lietai Yang. Roberto T. Pabalan, Lauren Browning, Center for Nuclear Waste Regulatory 
Analyses, San Antonio, TX.  

Groundwater seeping into the proposed Yucca Mountain nuclear waste repository would be 
subjected to evaporation and salt formation processes that may enhance corrosion of metallic drip 
shield/waste package surfaces. Because corrosivity tends to increase with increasing brine 
concentrations, we have initiated a study to characterize the conditions associated with highly 
concentrated brine solutions at Yucca Mountain. In a hot repository setting, flash evaporation 
may lead to the accumulation of dry, multicomponent salt deposits on drip shield/waste package 
surfaces. This accumulation may also result from deposition of salts entrained in ventilation air.  
Hygroscopic salts on drip shield/waste package surfaces will absorb moisture from the 
atmosphere, generating small volumes of highly corrosive brines. This rewetting is expected to 
occur after the repository temperature falls below the boiling point for the salt mixture and the 
equilibrium humidity, or deliquescence point, has been reached. The U.S. Department of Energy 
(DOE) performance assessment abstraction of in-drift chemical environment assumes that 
deliquescence begins at a relative humidity of 50 percent and corrosion of the drip shield or waste 
package does not occur until this value is reached. The threshold relative humidity is based on the 
deliquescence behavior of pure NaNO3 salt. In this study, thermodynamic modeling of 
multicomponent salt mixtures is used to demonstrate that the deliquescence point of Yucca 
Mountain waters is lower than that of pure NaNO3, implying that initiation of drip shield or waste 
package corrosion can occur at lower relative humidities and at earlier times than predicted by the 
DOE.  

This abstract is an independent product of the Center for Nuclear Waste Regulatory Analyses and 
does not necessarily reflect the views or regulatory position of the U.S. Nuclear Regulatory 
Commission.  
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