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or'Rh.(11i) i o n s '  absorbed on c a t i o n  exchange r e s i n  were m e a s k e d  -, 

a t  4 . 2 ' ~  with  a co'nstant 'accelkl-at ion Elijssbauer spec t rome te r .   he 
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1 / 4  eqQ =. -2.9 cm/sec, . and 6 = 1.69 cmjsec. .The -spectrum o f  t h e  

Np(V)-Rh(II1) complex was dominated by  quadrupole s p l i t t i n g  with - 
. > .  

' . '  a'ininbr f r a c t i o n  showing magnet ic  h y p e r f i n e  s t r u c t u r e .  The r e s b l t s  ' 

o f  these 'measurements  a r e  cn?.s is tent  . . with  the sugges-ted s t r u c t u r e  . . . . . .  
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. . .  cobrd ind t ion  s p h e r e  - and t h e  m a g n e t ' i c p r o p e r t i e s  o f  p a r a m a p e t i c  
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. . . . . .  . . .  cr(111) i o n  (3d3, high sp in )  and diamagnet ic  ~ h ( 1 1 1 )  i o n  (4d6 ,  
. . . . . . . .  . , 
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s p i n  = 0) . . . . . .  
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In t roduc t ion  

The aqueous Np(V) ion  forms weak complexes w i t h ' a  number of 

t r i v a l e n t  ca t ions ;  ' however, t h e  Np (V) ' i on  forms p a r t i c u l a r l y  s t a b l e  

complexes with C r  (111) and Rh(II1) ions .  The Np (V) - C r  (11.1) and 

Np (V) -Rh (I 11) complexes can be  separa ted  from t h e  remaining wlcom.- 

plexed ions  by ion  e x c l ~ a n g c . ~ ' ~  The suggested s t r u c t u r e  f o r  t h e s e  

complexes involves s u b s t i t u t i n g  tlie Np02" ion  f o r  a  water molecule 

i n  t h e  I i r s t  coordinat ion sphere of  t h e  hexaaquo Cr (1 I I )  and Rh(II1) 
. . 

ions .   he Np (V) ion i s ' .be l i&ved t o  e n t e r  t h e  c&rd i n a  t i.0; ~ p h o r c  

a x i a l l y  and i s  coordinated through an oxygen atom t o  t h e  Cr(1II )  o r  

, Rh(II1) ion.  Normally, t h e  l i n e a r  ~ ~ 0 2 '  ion  coordinates  around i t s  

equator ,  'so t h e  a x i a l  coordinat ion  o f  these  complexcs an 
- . . . .  . - . - . -  . 

. unusual .e,nvir&nment f o r '  the.  N ~ ( v ) '  idn'. ' m i s  paper r e p o r t s  a stpdy, . - . - . . . . - - . . . . . . .  . . . . .  ,.- . . . , . .  ... . . . . . .  - . . .  ; I  . . ' . .  ' 2  -. . , 
.- . o:f '.tho Np(v) i h  t h e  ~r (111) and "~h(1 i .1 )  &ornpiex&'s b y  ~lBssbau& . . : .  
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. . .- - spkctiosc,opy': ~e&iu~b  c;'(II,I) i s  ~ a r a m a ~ n e t i c ,  (3d3, h igh s p i n )  and - - 

Rh (111) diamagnetic (4d6, . sp in  = 0) , a  c o n t r a s t  i n  magnetic . e f f e c t s  . . . . . .  . .  , . .+ ' . .  . .  - 

i s  a l s o  expected. 

- - - .  - - , Experimental Sec t ion  - 
Np02 was d issolved i n  h o t  6M HN03, and t h e  r e s u l t i n g  7 ~ p  con- - 

c e n t r a t i o n  was assayed rad iomet r i ca l ly .  The Np (V) /Np (VI) r a t i o  was 

then determined spect rophotometr ica l ly .  Np(V1) was reduced t o  Np(V) 

by adding t h c  ca lcu la led  amount of  KI, and t h e  s o l u t i o n  was f i l t e r e d  

t o  remove p r e c i p i t a t e d  iodine .  Np(V) hydroxide was then p r e c i p i t a t e d  

by adding aqueous ammonia. Thc hydroxide was f i l t e r e d  and washed 
. . 

. . .  u n t i l  f r ee  n f  ammonia and d i s su lved  i n  1M HC104 t o  y i e l d  t h e  NpCV) 

st.ock so lu t ion .  
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. . .  S o l i d  'IZ~ ( ~ 2 0 )  6 (C104) 3 was prep'ared f o r  t h e  Np (V) -Rh ( I 1  I )  

complex.by fuming rhodium t r i c h l o r i d e  (Research Organic/Inorganic 
. . 

. . . . . . .  Chemical Corp.) i n  concent ra ted  p e r c h l o r i c  a c i d .  "hromium c h l o r i d e .  

. . ' 
(F i she r  Chemical Co.) was d i s so lved  i n  water ,  and . t h e  . s o l u t i o n  was . .  

. . 

.... . . . . .  . al lowed t o  s t and  a t  room temperat l i re  f o r  a week. The mixture  o f  
. . . . .  . . 

Cr(II1)  hydroxides were then  p r e c i p i t a t e d  with R ~ o I + ,  and the . . . . .  
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approximately equimolar amount o f  s o l i d  Rh(H20) 6 ( 6 1 0 ~ )  3 i n  a ' . 
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a t  room tempera ture  f o r  two weeks. The Np(V)-Cr(lI1) complex was 
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photometer showed t h e  Np(V)-Rh(II1) s o l u t i o n  had about 50% o f  t h e  

. . . . . . . ., . . . 
... . .  . ,'-,: . ..:.. 'h? (v):. FsL l l t .  . . . . . . . . . .  :Np(V),-Hh(ll1) cqmplek  ,.,. T h e  c ~ p  (v) -cr (1 1 i ) : so lu t ibn  . . .  . . . . .  1: .. : .. . . . . .  :,:.:i.:.,. . . . . :  
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. . .  . showed about,  30% of  t h e  Np. as t h e  Np (V) -Cr'(I I I) complex. No .Np (IV) . '. 

. .  . -  

. . .  
. -  . o r  Np(V1) s p e c i e s  were d e t e c t e d  i n  t h e  s p e c t r a .  

. . . . . . .  ..... . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  - . .  . . . .  ..... . . . .  
Mgssbauer s p e c t r a  o f  t h e  complexes were then  determined from t h e  

. complexes absorbed on Dowex* 50 c a t i o n  exchange r e s i n .  Dowex 50 r e s i n ,  

e i t h e r  2 o r  4% c ros s - l i nked ,  100 t o  200 mesh, was graded t o  remove 

f i n e s  and was then  washed wi th  concen t r a t ed  HC1,  water ,  and 2M H C 1 0 4 .  

. . 
* Trademark of Dow Ch ernical, Company. . . . .  . . .  . - 
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After t h e  r e s i n  was washed with 2M IIC104, it was again washed with . . 

. .  - 
water and then packed i n  a 6-mm-diarneter'x 3-cm g l a s s  column. A 

so lu t ion  containing e i t h e r  t he  Np (V) -&.(I 11) o r  Np (V) - C r  ( I  I I )  com- 

plex was passed through the  column and e luted with 2M HC101, t o  

remove Np(V) and Rh(TT1) o r  Cr(II1) from t h c  r c s in .  More 01 t h e  

so lu t i on  of t he  complexes was then passed through t he  colunul and . . 

Np(V) and Kh(II1) were again e1.uted u n t i l  t h e  r e s i n  was sa tu ra ted  
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Figure 1 . Mossbauer spectra of Np(V)-cr(II1) and Np(V)-R~(I I I )  
compl exes . 

Figure 1 . MBssbauer spectra of Np(V)-Cr(II1) and Np(V)-Rh(II1) 
compl exes. . 
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