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Dick is correct.  We still don't completely understand our pH results.  They are corroborated, however, by the 
DOE-sponsored "miniature waste package" experiments at UNLV - which also used carbon steel (Report TR-
03-003).  In those tests, solutions (like ours) that started at pH > 7.5 ended up at about pH 8-9.  The only test 
that stayed at a low pH (about 4) was one that started at pH 2. 
 
DOE's models, on the other hand, show a decrease in pH from carbon steel corrosion, as Tae says.  The 
models suggest this is a result of sulfur oxidation.  Notably, both our carbon steel and UNLV's had sulfur 
concentrations lower than the OCRWM A516 value.  But I doubt this completely explains the difference. 
 
David 
 
> -----Original Message----- 
> From: Richard Codell [mailto:RBC@nrc.gov] 
> Sent: Monday, March 27, 2006 9:42 AM 
> To: bsagar@cnwra.swri.edu; dpickett@cnwra.swri.edu;  
> rpabalan@cnwra.swri.edu; vjain@cnwra.swri.edu; ypan@cnwra.swri.edu;  
> Andy Campbell; Albert Wong; Christopher Grossman; James Rubenstone;  
> Keith Compton; Marissa Bailey; Mahendra Shah; Timothy McCartin; Tae  
> Ahn 
> Subject: RE: New TAD Table 
>  
>  
> But the recent experimental result shown in the ENG4 proactive work by  
> Dave Pickett shows pH going up for carbon steel corrosion. This  
> conflicts with your statement. Dick 
>  
> >>> Tae Ahn 03/24/06 8:52 PM >>> 
> Figure 3-2 (TBD 7. In-Package Environment and Waste Form Degradation  
> and Solubility, Rev. 1, 2004) shows that the pH drops below 5 - 6 is  
> mainly caused by carbon steel corrosion. 
>  As carbon steel corrodes fast as Vijay indicated (TBD 7 shows about  
> 100 years), the benefits forming reducing environments from carbon  
> steel corrosion are unclear (too short corrosion time for the  
> benefits).  On the other hand, in the absence of carbon steel, the pH  
> drop may be avoided. 
> One thing DOE did not consider, however,  is that Ni alloys or  
> stainless steels may also introduce low pH if they are subject to  
> localized corrosion. Yiming or someone in the corrosion lab, could you  
> look into how much localized corrosion of Ni alloys and stainless  
> could contribute to dropping pH in the previous reports? 
>  
> >>> Vijay Jain <vjain@cnwra.swri.edu> 03/24/06 5:07 PM >>> 
>  
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>  
>   
>  
> As you could see, carbon steel 100 higher corrosion rate compared to  
> other inpackage internals. Maximum corrosion rates are for very  
> aggressive environments. 
>  
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