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SUMMARY 

A need fo r  valence-pure 113Sn2+ and 113Sn4+ compounds re- 
quired the deve lmen t  of the methods reported i n  th i s  c o r n -  
n i c a t i a .  Canercialty available '13Sn comes either a8 metd-  
l i c  Sn which is contaminated with isotopes of Sn a8 well a8 with 
antimony and indium or as a hydrochloric ac id  solution of  
''3S,C14 plus some 113SnC12. The procedures reported here yield 
a chemically stclble p o w d e ~  of 113SnS04 which is greater than 98% 

i n  the sn2+ fonn. 
 here a m  too major ahantages i n  preparing the 1 1 3 ~ ~ 4 .  

First, many other 113Sn4+ compoundo can be readily prepared by 
oxidizing an acidic solution of 113SnS@4 with hydrogen peroxide 
with no contamination of the resulting Sn4+ s o l u t i a  with oxi- 
aging agent. In contmat, the mduction of sn4+ t o  sn2+ sal ts  is 
not easily acconplished. Second as polarogmphic evidence indi-  

cates, sulfate is a very weak cunplexer of Sn and thus many new sal ts  
of Sn can be prepared sinply by mixing a selected new anibn in- 
to a solution containing .%SO4. 113 

A need fo r  valence-pure l13Sn2+ and l13Sn4+ compounds required the  develop- 

ment of t he  methods reported in t h i s  cammica t ion .  Commercially available '13Sn 

comes e i the r  as metall ic Sn which is contaminated with isotopes of Sn as well ss 

with antimony and indium or as  a hydrochloric acid solution of ll3SnCl4 plus s b e  

113SnC12. The procedures reported here yield a chemically s tab le  powder of 

u3Sd0,+ which i s  greater than 96% i n  t he  Sn2+ form. 
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There a r e  two major advantages i n  preparing t h e  'I3Sn a s  SnS04. F i r s t ,  many 

o ther  '13Sn4+ compounds can be r e a d i l y  prepared by oxidizing an a c i d i c  so lu t ion  of 

'13SnS04 with hydrogen peroxide with no contamination o f  t h e  r e s u l t i n g  Sn4+ S o h -  
t i o n  with oxidizing agent. I n  cont ras t ,  t h e  reduct ion of Sn4+ t o  Sn2+ s a l t s  i s  
not  e a s i l y  accomplished. Second, a s  polarographic evidence ind ica tes ,  s u l f e t e  

is a very weak complexer of Sn and thus many new s a l t s  of '13Sn can be prepared 

simply by mixing a se lec ted  new anion i n t o  a so lu t ion  containing '13SnS04. 

Preparation of 1 1 3 ~ n ~ ~ 4  
E X P E " A L  

Radioactive Sn i n  2N H C 1  was purchased from New England Nuclear Co. The 

desired amount of a c t i v i t y  was added t o  a so lu t ion  containing 10 mg of  c a r r i e r  

SnS04 ?n 1 t o  2 m l  of 6N HC1.* I n  a ni t rogen box t h e  so lu t ion  was heated i n  a 

bo i l ing  water bath,  and 12 mg of  aluminum f o i l  i n "  2 mg pieces  was added. 

piece of f o i l  and any prec ip i ta ted  t i n  were allowed t o  d isso lve  before  the  next 

piece was added. 

Each 

A so lu t ion  of  SnSO,, was prepared by an adaptat ion of t h e  procedure of  

Donaldson and Moser (1) ; a i r - f i e e  solvents  were used under a n i t rogen  atmosphere. 

*It was found most'convenient t o  use a te.11 polyethylene v i a l  i n  order  t o  avoid 

spa t te r ing  losses  during t h e  reduction. 

To 7.7 m l  of water and 0.39 m l  of H2SO4, 950 mg of CuS04 was added. 

t i o n  was heated t o  80" and 950 mg of p u r i f i e d  Sn ('200 mesh) was added. 

t u r e  was boi led and s t i r r e d  u n t i l  t h e  blue color  disappeared. 

were removed by f i l t r a t i o n  and t h e  lI3Sn2+ as  prepared i n  t h e  preceding paragraph 

added t o  t h e  f i l t r a t e .  Crys ta l s  of '13SnS04 were formed when t h e  so lu t ion  was 

evaporated t o  a s l u r r y  under reduced pressure.  The c r y s t a l s  were co l lec ted  by 

f i l t r a t i o n  and r insed  with absolute  e thanol  followed by d i e t h y l  e ther .  "he 

y i e l d  was usua l ly  400 mg of '13SnS04 i n  a 66% radiochemical y ie ld .  

t i o n s  were > 9846 i n  t h e  Sn2+ form. 

under ni t rogen i n  t h e  dark (1). 
cated a contamination of 2.8 wg Cu per  gram of SnS04. 

h e p a r  a t  i on of " 3 ~ n   SO,+)^ so lu t ions  

The solu- 

The mix- 

The p r e c i p i t a t e s  

T i t r a t i o n  t o  t h e  potent iometr ic  endpoint with KI04 showed t h a t  a l l  prepara- 

The powder was chemically s t a b l e  when s tored  

Analysis by atomic absorption spectroscopy indi -  

2+ Radioactive Sn4+ so lu t ions  were prepared by oxidat ion of Sh with 3C$ H202. 

Since oxidat ion with H 0 

have s u f f i c i e n t  acid present  t o  i n h i b i t  t h e  formation of t i n  hydroxides. Oxidation 

was car r ied  out t o  t h e  potent iometr ic  endpoint t o  prevent contamination from e t c e s s  

oxidant. 

causes an increase i n  a l k a l i n i t y ,  it was necessary t o  2 2  
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Prepara t im of Other Anionic Forms of '13Sn 

Although much data ex i s t  on Sn complexatim (2), t he  eccent r ic i t ies  of Sn 

electrochemistry make d i rec t  ccnnparison of published association constants ex- 

tremely l i ab le  t o  e r ror .  

Therefore, the posit ions of the Eva of several  Sn compounds were determined 

under ident ica l  conditions, and the  AEy2 as  compared t o  Sn(C104)2 used as a rough 
indication of r e l a t ive  complexing strength (Table 1). Without additional informa- 

t ion ,  the values of the  s t a b i l i t y  indeces cannot be used t o  determine complex com- 
posit ion or strength and, therefore,  no absolute quantitative conclusions can be 

made from them. 
weakly and tha t  other complexes of Sn can be prepared by simply mixing a selected 

new anion in to  a solution of L 1 3 ~ n ~ ~ 4 .  
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However, one can see f r o m  the  data tha t  su l f a t e  binds Sn very 

Table 1. Polarographic S tab i l i t y  Indexes 
2+ For Sn Complexesa 

Complexer 

Na2S04 
NaCl 

C i t r i c  acid 

C i t r i c  acid 

C i t r i c  acid 
C i t r i c  acid 

C i t r i c  acid 

C i t r i c  acid 

NaF 
NaF 

Ma P 0 

Na P 0 

Na P 0 

Na P 0 

4 2 7  
4 2 7  
4 2 7  
4 2 7  

Molar Ratio of 
Complexer t o  Tin 

1:1 

1: 1 

1: 1 

1:l 
1:l 
5: l  
5:1 
5:l  
2:l  

2:l 
1:l 
1:l 
1:l 
1:l 

€!E 

2.3 
2.2 

2.5 
3.2 
4.4 
4.1 
5.0 
6.0 
3.0 
4.0 
2.3 
4.0 

4.5 
6.0 

S tab i l i t y  Index 
(AEI,, i n  mv) , 

0 

0 

25 
65 

150 
145 
190 
225 

54 
65 
68 

170 
225 
240 

Tar ta r ic  acid 5:1 2.2 3 
EDTA 1:l 2.4 150 
Oxalic acid 5 : l  4.4 16 5 
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'The s t a b i l i t y  indexes were determined as  the  difference between 

the E'/t of a 0.OOl.Y Sn(C104)2 solution and the  ELa of a 0.OOlM 

Sn(C10 ) 

A l l  pH adjustments were made with carbonate f ree  NaOH or HClO4. 

The Sn(C10 ,) solutions were freshly prepared by dissolving SnO 

in cold HClO,, using a ca t a ly t i c  amount of mossy t i n .  

solution containing O.O9M KC104 and the  new complexer. 
4 2  

4 2  
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