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Dr. W.D. Groves, P.Eng. 
506 - 675 West H a s t i n g s S t . 
Vancouver, B.C. 
V6B 1N2 
Phone: (604) 687-3412 
Fax: (604) 687-0244 

June 15, 1989 

To: Ledoux and Company 
359 A l f r e d Avenue 
Teaneck, New J e r s e y 
07666 
Fax: (201) 837-1235 
( K i n d A t t ' n : Mr. K a l l m a n n , head c h e m i s t ) 

Dear S i r s : 
Ledoux and Company comes t o me h i g h l y recommended as an 
independent a s s a y e r f o r p r o b l e m o r e s and m i n e r a l c o n c e n t r a t e s 
c o n t a i n i n g p l a t i n u m - g r o u p m e t a l s . One t y p e c o n t a i n s i n t e r f e r i n g 
t r a n s i t i o n m e t a l s such as (Fe, N i , Co, Cr) e t c . and *heavy 
m e t a l l o i d s ' (Sn, Sb, Te, B i , Hg, As) w h i c h t e n d t o form a 
* s p e i s s ' phase which d e p l a t i n i z e s the dore phase i n o r d i n a r y 
g o l d - s i l v e r t y p e f i r e a s s a y c o l l e c t i o n s w i t h s m a l l s i l v e r 
i n q u a r t s . 
Another t y p e of p r o b l e m m a t i c ore i s s u r f a c e e v a p o r a t i v e zones i n 
d e s e r t s a l i n e e n v i r o n m e n t s , w i t h PGM c o n t a i n i n g % s a l t s ' or 
s e c o n d a r y m i n e r a l s , e i t h e r as complex h a l i d e s w i t h Cs, Rb, e t c . , 
and complex s u l p h a t e s / a r s e n a t e s , t e l l u r a t e s , e t c . t o g e t h e r w i t h 
heavy m e t a l s l i k e Pb, B i . 

Another d i f f i c u l t t y p e of ore i s * p i t c h y ' - PGE i n k e r o g e n , 
bitumen complexes. ( K u p f e r s h i e f f e r or v a n a d i u m - p i t c h t y p e ) . 

S t i l l a n o t h e r p r o b l e m a t i c ore i s the P G M - c o n t a i n i n g c h r o m i t e s , 
which i n the R u s s i a n l i t e r a t u r e ( R a z i n e t a l , R u s s i a n I n s t i t u t e 
R a r e r M e t a l s ) NH4F p r e - r o a s t , cone. H2S04-HC1 d i g e s t i o n and 
NH4.N02 PGM p r e c i p i t a t i o n produces r e s u l t s an o r d e r of magnitude 
above s t a n d a r d f i r e a s s a y s . 

I t t a k e s u n u s u a l s k i l l s t o s o l v e u n u s u a l p r o b l e m s . My f e e l i n g i s 
t h a t the platinum=group m e t a l s a r e not r e a l l y a l l t h a t r a r e - but 
t h e y a r e r a r e l y d e t e c t e d q u a n t i t a t i v e l y , e x c e p t i n c e r t a i n w e l l 
known ( i . e . S t i l l w a t e r t y p e ) s e t t i n g s . 

I would be most i n t e r e s t e d t o r e c e i v e your c o s t s c h e d u l e s and/or 
comments f o r the t y p e s of Au-Ag-PGE d e t e r m i n a t i o n s you do. 

Yours t r u l y , 

W i l l i a m D. Groves 
(Ph.D. C h e m i c a l Eng., B.A.Sc. G e o l o g i c a l Eng., A.P.E.BC&8082) 
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