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Anal. Calcd. f o r  C H N C ,  60.49; H ,  4.23; N ,  35.28. 6 5 3: 

Found: C ,  60.45; H ,  4.34; N ,  35.00. 
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A simple and inexpensive device made from r e a d i l y  a v a i l a b l e  l abora to ry  

132 mate r i a l s  i s  descr ibed  here  f o r  t h e  s a f e  handling of  palladium black .  

The device allows thorough r i n s i n g  o f  t h e  c a t a l y s t  (once genera ted  from 

palladium ch lo r ide )  wi th  water, any s u i t a b l e  so lven t ,  removal of  most of  

t h e  so lvent  and s a f e  t r a n s f e r  of t h e  c a t a l y s t  t o  t h e  r e a c t i o n  mixture wi th  

l i t t l e  or  no danger of i g n i t i o n  o r  o f  moisture absorption. 

This "syringe f i l t e r "  device (F ig .  1) c o n s i s t s  simply of  a 10 m i l l i -  

l i t e r  P l a s t ipak  syringe3 (Becton-Dickinson and Co. , Rutherford,  KJ) with  

t h e  t i p  cu t  o f f  a t  t h e  end of  t h e  c y l i n d r i c a l  b a r r e l  and of  a porous poly- 

propylene d i sc4  fo rced - f i t t ed  i n  i t s  p lace .  

The syr inge  f i l t e r  method f o r  handling palladium black  c a t a l y s t  has  

been shown t o  be much s a f e r  than  conventional manipulation. Numerous ex- 

periments us ing  t h e  sy r ing  f i l t e r  have been performed i n  our l abora to ry  
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without  inc idences  of f i res ,  a p o t e n t i a l  hazard  when working w i t h  pa l lad ium 

b l a c k . 6  W e  have a l s o  demonstrated t h a t  pa l lad ium black  handled w i t h  t h e  

syr inge  f i l t e r  i s  o f  s u p e r i o r  q u a l i t y  t o  t h a t  genera ted  by t h e  convent iona l  

procedure,  s i n c e  it c o n t a i n s  only  t r a c e  amounts o f  s o l v e n t  and can be t r a n s -  

f e r r e d  t o  t h e  r e a c t i o n  v e s s e l  w i t h  l i t t l e  o r  no mois ture  a b s o r p t i o n .  The 

syr inge  f i l t e r  has  a l s o  been used for t h e  s a f e  handl ing  of  o t h e r  dangerous 

c a t a l y s t s  i n c l u d i n g  Raney Nickel .  

EXPERIMENTAL 

Generat ion and Handling of Pal ladium Black.5- A 5 m l  p o r t i o n  of a PdC12 

s tock  s o l u t i o n  prepared by d i s s o l v i n g  1 g of PdC12 for every  5 m l  of  2 N 

H C 1  ( h e a t i n g  r e q u i r e d ) ,  w a s  added t o  50 m l  of b o i l i n g  water  conta ined  i n  a 

400 niL beaker .  The mixture  w a s  brought  t o  a b o i l  and t r e a t e d  w i t h  0.20 m l  

of 97-100% formic a c i d .  

8.0 by t h e  a d d i t i o n  of approximately 16 m l  o f  10% KOH. 

i n g  mixture  was t h e n  brought  back t o  6-7 by t h e  a d d i t i o n  o f  formic a c i d .  

Boi l ing  w a s  cont inued  f o r  5 minutes .  

While s t i l l  b o i l i n g ,  t h e  pH w a s  a d j u s t e d  t o  7.5- 

The pH o f  t h e  b o i l -  

The pal ladium b l a c k  w a s  t h e n  t r a n s f e r r e d  t o  t h e  assembled s y r i n g e  f i l t -  

er t h a t  has  been f i t t e d  onto  a 250 m l  f i l t e r  f l a s k  by means of a rubber  

t a p e r e d  f i l t e r  a d a p t e r  ( F i g .  2 ) .  

thoroughly ( 6  t o  7 t i m e s )  w i t h  d i s t i l l e d  water. 

t h e  c a t a l y s t  by 6 o r  7 s u c c e s s i v e  washings w i t h  methanol. 

a l low t h e  c a t a l y s t  t o  go d r y ] .  

i n s e r t e d  i n t o  t h e  s y r i n g e  b a r r e l ,  t h e  end of t h e  s y r i n g e  f i l t e r  p laced  a- 

g a i n s t  a r i g i d  absorbant  s u r f a c e  and t h e  excess  methanol squeezed o u t .  

With mi ld  s u c t i o n ,  t h e  c a t a l y s t  was washed 

Water w a s  t h e n  removed from 

[ C A U T I O N :  Do n o t  

ACter t h e  f i n a l  r i n s e ,  t h e  p lunger  w a s  re-  

Quick withdrawal  of  t h e  p lunger  (approximately one i n c h )  causes  t h e  c a t a -  

l y s t  " p e l l e t "  t o  be s e p a r a t e d  from t h e  f i l t e r  d i s c .  T h i s  f i l t e r  w a s  t h e n  

p r i e d  o u t  c l e a n l y  w i t h  a s h a r p  o b j e c t  ( t h e  d i s c  can be  c leaned  f o r  re- 
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u s e ) .  

r e a c t i o n  mixture .  

The pa l lad ium b l a c k  p e l l e t  w a s  then  ready f o r  i n t r o d u c t i o n  i n t o  t h e  

‘SYRINGE B A R R E L  

I-Lu-  US POLYETHYLENE 

F i g .  1 S y r i n g e  F i l t e r  

RUBBER 1APERED 
FILTER ADAPTER 

PALLADIUM BLACK 

FILTER FLASK LF 
F i g .  2 S y r i n g e  F i l t r a t i o n  

Assembly 
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Although c o n t a c t  wi th  t r a c e  s u l f u r - c o n t a i n i n g  materials such as rubber  
s t o p p e r s  is r e p o r t e d  t o  poison pa l lad ium black ,5  we have never  e x p e r i -  
enced t h i s  d i f f i c u l t y  u s i n g  t h e  P l a s t i p a k  s y r i n g e s  which c o n t a i n  rubber  
p lungers .  However, i f  t h i s  i s  a concern,  a t e f l o n  b a r r i e r  made from a 
s i n g l e  l a y e r  of  1 i n c h  
Morton Grove, IL) may be  used o v e r  t h e  rubber  plunger .  

6. 

t e f l o n  t h r e a d  t a p e  (Crane Packing Company, 
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