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FIG. 2

REFINERY B SALT

(NH,),RuCl,. H,0
(NH,)4[Ru,0Cl, ]
NH,Cl

NH,CI removal

REFINERY A SALT
(NH,),RuCl,. H,0
(NH,),4[Ru,0Cl, 4] (NH,),[Ru,0Cl, ;]

1) COD, reductant, ROH, reflux
2) Water wash

[RuCl,(COD)],

2/6



WO 2014/085340 PCT/US2013/071724

FIG. 3
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FIG. 4
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FIG. 5
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FIG. 6
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Direct Conversion of Water-Washed Refinery B Ruthenium Refinery
Salt to [RuCl,(COD)],
(Yield vs. Eq. FeCl,*4H,0)
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