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-3ESULTS AND DISCUSSION Q 

I ELECTROCHEMICAL BEHA VlOR ;" Natural analogs have been considered appropriate instruments for increasin, 
confidence in the assessment of waste package performance f 
high-level radioactive waste repository at Yucca Mountain, NV. 

I Elifhis investigation was conducted using a sample of "new jose 
'"'Professor J. Bird (Cornell University) in the proximity of Cave Junction in Orego 

hY*.l 

Josephinite exhibits an active anodic behavior in simulated $%undwater at pHs 8.3 1 
and 9.0, and a passive behavior at pH 10.0 and above. 

Localized corrosion occurs in josephinite above a critical potential at pH 10 to 12 but I 
it is fully inhibited at pH 12.8 by the high [OH-]/[CI-] ratio in the test solution. 

* Evaluate the e 

Cast Ni3Fe alloy exhibits a passive behavior in simulated groundwater at all the pH 
values. A lower [OH-]/[CI-] ratio is needed to inhibit localized corrosion. 

In basic saturated water, josephinite and cast Ni3Fe alloy exhibit passivity breakdown 
and the occurrence of localized corrosion whereas Alloy 22 onlv oxhibits a passive 
behavior preceding the onset of oxygen evolution. 

I 

:an be defined: (I) outer contaminated layer ~ e r  passive I 

med at pH 12.4 is 2.3 nm, 

uplex structure consisting of an Fe-rich hydroxide outer I 
ner laver 

VALIDIN OF JOSEPHlNlTE AS A NATURAL ANALOG 
, Results from this study establish the environmental conditions leading the passivity 

and localized corrosion of josephinite, and support the validity of the electrochemical 
concepts adopted in assessing the long-term waste package performance. 

I I t  ETHODS I "alidity assessment confronts two main difficulties: lack of Cr in josephinite and no 
 owledge edge of the exposed geological environments. 

I Differences in the environment and the precipitation of mineral deposits could be the 
reasons for a substantially lo sion rate than the one estimated from the 

1 potentiostatic measurements. 

The role of the alteration lay phinite is essential 
for the long survival time of josepbinite 

SONCLUSIONS 

leading to passivity and localized corrosion of josephinite. 
1 The observed electrochemical behavior has established the environmental conditions 

Josephinite exhibited passivity at a hiaher DH than did the cast Ni,Fe allov and was I e 

found to be slightly more susceptible to piiing corrosion. I 
The passive films formed on josephinite and cast Ni3Fe alloy have a duplex structure 
consisting of an Fe-rich hydroxide outer layer and a Ni-rich oxide inner layer. I 
The relationship between the passive behavior and the formation of the alteration 
layers needs to be established - for assessina the long-term survivability of josephinite. , 
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