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THE AHALYBIS OF TBP PROCESS STREAVE
FCR CALAUM WITH THE AL AVE PHOTOVETER

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 sensitivity for the determination. It
vae apparent that some interference vould occur due to the high salt content of the
RAF and RAWstreams, and initial experiments vere directed tovard obtaining an
understanding of these interferences. A Beckman spectrophotometer, Model DU,
equipped vith a Beckman #9200 flame photometry attachment and a photomultiplier
attachment vas used for all flame emission measurements.

Summary

A method vas found for determining calcium concentrations in TBP prootss streams

in spite of serious Interferences by sodium, ferrous, uranyl, sulfate, phosphate,
and suLfamate lons as veil as by TBP. The precision attainable varied from sample
to sample, depending upon its composition. In general, errors of 20f or greater *
occur*Ad. The smallest determinable amount of calcium vas about 10 ag/I.

Preliminary Experiments
The sodium content of the RAF and RAN streams is and U9 g /I, respectively.
Since the probable amount of calcium present is about 20 mg/l, an extresmly large

Ka/Ca ratio 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 nxt eerloue of iftilcfc vu the continuous flame spectrum of
sodium, Second la importance vat the enhancement of calcine emission bj sodium.
Finally, iom ttray light of 589 mu wavelength from the intense amission line of
sodium vma thovn to be passing the monochromator and reaching the phototube.

It vat found that all three of the above interferences could be oorreoted for by
using calcium as its 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 st the 422.4 mu emission line

and corrected for aodium background by measuring at a point a fev millimicrons
mmy  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 all suppression
and enhancement interferences are corrected for inherently. It 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 test the method, a solution approximating the composition of the RAWvas 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 for the calcium present in the reagents. A final dilution
factor of 11200 vas neosssary to eliminate plugging of ths aspirator duo to im-

position of solid sodium salts on ths burner tip. Results are shovn in the
following table.

TABU 1|
AIALT8IB Of SHTTHITIC RANVSOLOTIO1

Ca Found, mg/I
Ca Present, Ca Added to felsslon Ca Found, (Corrected for

dia [i200 dilution, m/1  422.H mu-blfl ru  mg/I blank)

200 0 9.8 228 222
m 0.5 13.6
m 1.0 16.4
1.5 19.9

100 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 preceding data, tht uncertainty la extrapolating a relatively
large portion of tht curve it groat, and for thla rtaton, it it btUtr to work vith

a dilation containing only a mail amount of calcium Is axotaa of tht dottctlon U nit,
A minimal of 0,03 mg/l Ga may bt dtttrmlnad In thIt manner, which oorrttpoadt to

10 ag/l Ca In tho solution W ort dilution, Tht trror In extrapolating tht currt It
oaumtd by Ita non-linearity, and an average trror of about 20# occurs.

Analysis of Plant 8amplss

A «trims of TBP proctsi tamplts, which oonsitttd of tho RAF, RA8, and BAV streams,
vms analyzed for oalolua by tho method dtacribtd htrt. In addition, tht BC3 stream,

which is 0,01 N HUQj only, was analyttd by conventional flams photometric asthods
and found to contain lost than 0,1 ng/l Ca.

Tht mission asaaurtassta of tha 1i200 dilutions of ths RAF, RAS, and RAW atroams
art shown in tht following tablt,

TABLE 11
AKALTSI8 OF TBP PROCP8 8AKPUB

Emission
Stream  mg/l Ca Addtd H22A mu-hl8 mu

RAF 0A
‘(; 0.3 3.9
. 0.2 3.1
0.1 2.2
n 0 1.1
RAS 0A 7.2
w 0.3 5.7
35) 0.2 * 0
0.1 2.6
0 1.1
RAW 0A 4.8
0.3 3.9
. 0.2 3.3
0.1 2.6
0 vV X.6

Plott.".rg ths asasurtd ealsclons against ths concentrations of sddtd oalclua resulted
In smooth curves which could be readily extrapolated to aero emission, Ths oalelun
concentration of the aliquot containing no added calcium vms obtained from the ex-

trapolated curve. The corresponding calcium concentrations of tht samples vert
found to be as follows:

Stream Ca Found, mfi/l
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It should bo noted that a rubier stopper had been need to im | the Initial RAW
eaaple. It has been observed by the writer that black rubber Materials, ouch as
stoppers, Medicine dropper bulbs, and vash bottle bulbs, am leached by aqueous
solutions, introduclt* significant aaounts of calelua to the solution* For this
reason, the Talue reported for the RAWis probably high.
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