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THE AHALYB IS OF TBP PROCESS STREAMS 
FOR CALCIUM WITH THE FLAME PHOTOMETER

Introduction

An accurate determination of small amounts of calcium present In the RAF, RAS, RAW, 
and PCX streams of the TBP Process vas desired. Flame photometric analysis vae 
selected as the method affording the most sensitiv ity  for the determination. I t  
vae apparent tha t some interference vould occur due to  the high sa lt content of the 
RAF and RAW streams, and in it ia l  experiments vere directed tovard obtaining an 
understanding of these interferences. A Beckman spectrophotometer, Model DU, 
equipped v ith  a Beckman #9200 flame photometry attachment and a photomultiplier 
attachment vas used for a l l  flame emission measurements.

Summary

A method vas found fo r determining calcium concentrations in  TBP prootss streams 
in spite of serious Interferences by sodium, ferrous, uranyl, su lfa te , phosphate, 
and suLfamate Ions as veil as by TBP. The precision a ttainable varied from sample 
to  sample, depending upon i t s  composition. In general, errors of 20f  or greater * 
occur*Ad. The smallest determinable amount of calcium vas about 10 ag/l.

Preliminary Experiments

The sodium content of the RAF and RAW streams is and U-9 g / l ,  respectively.
Since the probable amount of calcium present is  about 20 mg/1, an extresmly large 
Ka/Ca ra tio  exlate . The effect of sodium on the flame emission of calcium vas 
therefore investigated. Three separate mechanisms of interference by sodium vere
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found to occur, the n x t  eerloue of iftilcfc v u  the continuous flame spectrum of 
sodium, Second la  importance vat the enhancement of calcine emission b j sodium. 
Finally, i o m  t tra y  light of 589 mu wavelength from the intense amission line of 
sodium vma thovn to  be passing the monochromator and reaching the phototube.

I t  vat found th a t a l l  three of the above interferences could be oorreoted for by 
using calcium as i t s  ovn internal standard. Increasing amounts of calcium mere 
added to aliquots of a solution containing known amounts of sodium and calcium.
The flams emission of calcium vas then measured s t  the 422.4 mu emission line 
and corrected fo r a odium background by measuring at a point a  fev millimicrons 
mvmy« The net calcium emission was plotted  sgainst the amount of calcium added.
By extrapolating the curve to  sero emission, the oalciua concentration of the 
unspiked aliquot vas obtained. An advantage of ths method is  that a l l  suppression 
and enhancement interferences are corrected for inherently. I t  is  thus possible 
to  apply the method to  the analysis of complex mixtures without determining the 
effeot of each component on the emission by calcium.

To te s t the method, a  solution approximating the composition of the RAW vas pre
pared, and known amounts of calcium were added to  aliquots. The aliquots were 
analysed fur calcium by the foregoing method. An unspiked aliquot was also 
analysed to  oorreot fo r the calcium present in the reagents. A fina l dilution 
factor of I t 200 vas neosssary to eliminate plugging of ths aspirator duo to  im
position of solid sodium sa lts  on ths burner t ip .  Results are shovn in the 
following tab le .

TABU I
AIALT8IB Of SHTTHITIC RAW 80LOTI01

Ca Present,
_afiZi___

200m
m

100«
N

Ca Added to 
li200 dilution, m /1

felsslon
422.H mu-blfl mu

Ca Found, 
mg/l

Ca Found, mg/l 
(Corrected fo r 

blank)

0 9.8 228 222
0.5 13.6
1.0 16. 4
1.5 19.9
0 6.2 136 130
0.5 9.9
1.0 13.6
1.5 16.6
0 3.9 60 *
0.25 7.0
0.50 8.9
0.75 11.0
0 2.4 28 22
0.25 5.0
0.50 8.6
0.75 • 10.7

• 0 0.6 6 0
0.25 4.4
0.50 6.5
0.75 9.4
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At mot ke  seen from the  p reced ing  d a ta , th t  u n c e r ta in ty  l a  e x tra p o la tin g  a  r e la t iv e ly  
la rg e  p o r tio n  of th t  curve i t  g ro a t , and fo r  th l a  r ta to n ,  i t  i t  b t U t r  t o  work v lth  
a d i l a t i o n  containing only  a m a i l  amount of calcium  I s  axotaa o f t h t  d o t tc t lo n  U n i t ,  
A minimal o f 0 ,03 mg/1 Ga may b t  d tttrm lnad  In  t h l t  manner, which o o rr ttp o a d t to  
10 a g / l  Ca In  tho  so lu tio n  W o r t  d i lu t io n , Tht t r r o r  In  e x tra p o la tin g  t h t  c u r r t  I t  
oaumtd b y  l t a  n o n - lin e a r ity , and an average t r r o r  o f about 20# occurs.

A nalysis o f P lan t 8amplss

A • tr im s  o f TBP p ro c ts i tamp I t s ,  which o o n s itt td  o f  th o  RAF, RA8, and BAV stream s, 
vms analyzed fo r  oa lo lua  by th o  method d ta c r ib td  h t r t .  In ad d itio n , t h t  BC3 stream , 
which i s  0 ,01  N HUOj o n ly , was a n a ly ttd  by co n v en tio n a l flams photom etric asthods 
and found to  contain  lo s t  th a n  0 ,1  n g / l  Ca.

Tht m is s io n  a sa a u rta s s ta  o f th a  li2 0 0  d ilu tio n s  o f  th s  RAF, RAS, and RAW a t  roams 
a r t  shown in  t h t  fo llow ing  tab  I t ,

TABLE I I

AKALTSI8 OF TBP PR0CP8 8AKPUB

Emission
Stream m g /l Ca Addtd H 22A  m u-hl8  mu

RAF OA« 0 .3 3 .9(« 0 .2 3 .1
m 0 .1 2 .2n 0 1 .1

RAS o A 7 .2w 0 .3 5 .7
n 0 .2 * .0*» 0 .1 2 .6  .

0 1 .1
RAW o A 4.8* 0 .3 3 .9

0 .2 3 .3« 0 .1 2 .6
0 v  x .6

P lo tt.'.rg  th s  asasu rtd  e a lsc lo n s  ag a in st th s  co n cen tra tio n s  o f sddtd o a lc lu a  re su lte d  
In  smooth curves which could be re a d i ly  e x tra p o la te d  t o  aero  em ission , Ths oa le lun  
co n c e n tra tio n  o f the  a l iq u o t con ta in ing  no added calcium  vms obtained  from  th e  ex 
t r a p o la te d  curve. The corresponding calcium co n cen tra tio n s  o f t h t  sam ples v e r t  
found t o  be as fo llow s:

Stream Ca Found, mfi/l
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I t  should bo noted th a t a  ru b ie r stopper had been need to  i m I  the I n i t ia l  RAW 
•aaple. I t  has been observed by the w riter that black rubber M aterials, ouch as 
stoppers, Medicine dropper bulbs, and vash bo ttle  bulbs, am leached by aqueous 
solutions, introduclt* significant aaounts of calelua to the solution* For this 
reason, the Talue reported for the RAW is  probably high.
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