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The  spec t ropho tomet r i c  de t e rmina t i on  of  t in  wi th  
phenyl f luorone  descr ibed  b y  Luke  [2] has  been sl ight-  
ly  modif ied  in o rder  to  p rov ide  a s imple a n d  r a p i d  
m e t h o d  for  the  t in  d e t e r m i n a t i o n  in  Zirealoy.  

I nves t i ga t i ons  on the  eolour s t ab i l i t y  showed t h a t  
in pure  Sn solut ions  the  colour is deve loped  com- 
p le t e ly  in  10 min  and  remains  cons t an t  dur ing  the  
first  hour .  Af te r  t h a t  i t  begins  to  fade  slowly,  deereas-  
hag b y  a b o u t  1 ~ pe r  h for the  fol lowing 4 h. 

Zi rconium,  which as t he  base  e lement  makes  a b o u t  
98--990/0 o f  Zircaloys,  also reac ts  wi th  the  reagent .  
Yet ,  i t  could  be sa t i s fac to r i ly  m a s k e d  b y  sod ium 
fluoride. The  excess of  free fluoride should  be k e p t  
below 1 mg a n d  absorbances  measu red  1 h a f te r  
eolour deve lopmen t ;  va r i a t ions  of  10 rain can be 
to le ra ted .  

Other  e lements  l ike ly  to  be p resen t  (Fe, Ni,  Cr as 
a l loying  e lements ;  impur i t ies )  d id  no t  cause a n y  
in ter ferences  in  the  concen t ra t ions  encountered .  The  
p rocedure  was app l i ed  to  Zirca loy-2  a n d  Zirca loy-4  
samples  con ta in ing  1.5 a n d  1.45~ of  Sn, respec- 
t ive ly .  S t a n d a r d  dev ia t i on  was 0.5 and  1.0~ resp.  
The  resul ts  were in  good  ag reemen t  wi th  those  
ob t a ined  b y  a vo lumet r i c  m e t h o d  [1]. 

Experimental 
Calibration Graph. Transfer volumes of standard tin 
solution containing from 0 to 50 ~g of Sn (in 15~ H~SO4) to 
a series of 50 ml volumetric flasks and add enough 15~ 

sulphurie acid to make a total of 10.0 ml in each flask. Add 
10 ml of saturated boric acid solution, 10 ml of a CH s- 
COONa/CHaCOOH buffer solution pH 5, 1 ml of 0.2% 
gelatin solution and 10.0ml of 0.01~ phenylfluorone 
solution (in ethanol), swirling after each addition. Dilute to 
volume with water and mix well. After i h read the absorb- 
antes at 510 nm against water. 

~ample Preparation. Weigh 0.100 g of sample in a plati- 
num dish and add enough water to cover the sample. Add 
2 ml of cone. sulphuric acid and cover the dish with a 
plastic lid. Add carefully under the cover about 1 ml of 
38--400/0 hydrofluoric acid, a few drops at  a time, as the 
reaction permits. Heat gently until complete solution is 
obtained. Uncover and rinse the lid and the sides of the 
dish with water. I f  some black residue remains, add a few 
drops of nitric acid and dissolve by heating. Evaporate the 
solution, increasing the temperature gradually, until white 
fumes evolve. Cool, wash down the sides of the dish with 
some water, and continue with heating at first at a moderate 
and later at a higher temperature to expel the excess of 
sulphuric acid. 

Avoid an excessively high temperature in order to prevent 
baking. Cool, dissolve the salts in 15~ sulphuric acid and 
transfer the solution to a 100 ml volumetric flask rinsing the 
dish with the same acid. Make up to volume with 15~ 
sulphuric acid and mix. Pipette a 2 ml aliquot (a 5 ml 
aliquot in the case of Zircaloy-3) to a 50 ml volumetric 
flask. Add enough 15~ sulphuric acid to make a total of 
10.0 ml. Add in the following order: 3 ml of sodium fluoride 
solution (1 mg l~-/ml), (7 ml to a 5 ml sample aliquot), 10 ml 
of saturated boric acid solution, 10 ml of buffer solution, 
1 ml of 0.2o/0 gelatin solution and 10 ml of phenylfluorone 
solution, swirling after each addition. After 1 h measure the 
absorbance and correct the obtained value for a reagent 
blank. Calculate the content of tin in the sample referring to 
the calibration graph. 
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