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INTRODUCTION

Ames and Willis (1) first investigated thense odniivous
oxide for the delermination of titaninm: They found tha
the presence of ITF and iron enhance the absorption of
titanium. They recommended “much more extensive in-
vestigation before a practicing chemical analyst cau deter-
mine this element in a routine fashion by atowusic absorp:
tion.” Various authors (2, 3,4 5

5, 61 have investisnted
titanium by atomic absorption sud have recommended &
nimber of different procedures to remove interference

In attempting io spalyze lithium metaboraie fusions
(7, 8) of titaniferous magnetile ores of Alaska by atomic
absorption, it was found that the interforences are not com-
pletely. removed by any single approach suguesied in the
Lterature, Silicon, ivon and aluminmm eould vary widely
between samples and an approackh was seeded thal wonkd
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Fig. 1. Effeet of variovs interference suppressing agenis on whe absorbs
ance of 50 jrg/mi Ti soluiion
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complete

v eliminate interference effects of all these ele-
menis, without baving to mateh the pross malrix composi-
tinnof somples and standards,

EXPERIBAENTAL

The effocts of varions reasents that would suppress the
interferences and a combination of these weve lirst investi-
zatéd, The effects of LiBO,, NILF and 5105 are shown in
Figure 1. In studying the effects of other reagents, the
LiBO. concentration is hepl constant 8t 2%, dince that is
the vonceriTation that resulte when Tusions are dissolved
a3 per the recommended analytieal procedure.

For maximum sensitivity, il is necessary to have 27
Lil0, 087 NHLE and 005 10:0.2% S10,, corresponding
0 12.5 to 50% 5105 in samples when processed as per the
recommended analvtical procedure. Addition of 5103,
1480, and NILE to standards will compensate for inter-
forence cansed by enhancement of sigual due to the pres-
ence of 3103, in samples.

TABLE
Effects of Al Ca, Fe, and Mg on Titanium Absgmﬁan
Matrix Absqrba.n.ce

50 g/ ml Ti Standard* 0.117
50 pg/miTi Sendard® + 1000 po/miFe 0114
2 + 1000 pg/mi Al 617
” 1600 pg/mlCo 0.102
” + 1000 ng/mi My 0.104

" + 500 pg/miCa+
500 ng/wil Fe 0.102

" -+ 500 png/mi Mg -+
300 pg/ml Fe 0.104

” + 500 pwg/ml Ca -+
500 pg/mi Al 0374

" + 500 pg/mi Mg +
500 pa/mi Al 0117

*50 pg/ml Ti Standard containing 29 HBO,, 0.1% $10.,
3.8% NH.F and 10% HCL :




Effects of interference of major elements normally en-
countered in iron ores (Ca, Fe, Al, and Mg) were studied.
Standard solutions of 50 pg/ /ml T containing 29 LlB@us

0.1% Si0q, and 0.89 NIHLF were spiked with thew ele-
ments fo obtain concentrations of 1000 pg/ml (equal to
25% in the original sample when processed as per recom-
mended dndh’iu‘d procedere). The results ave shown in
Table I, Tron and Al did not cause any significant inter-
ference while Ca and Mg depressed the signal. Addition of
aluminum to the samp]es however restored the signal. The
concentration of Al should exceed the combined concen-
trations of Ca and Mg. In most iron ores, Al present in the
samples will be sufficient to suppress the interferences due
to Ca and Mg For samples nnesually bigh in Ca and Mg
and low in r’M AICH, should be added to the sammple solution.
A 1000 g/ /ml concentration of Al should be adequate for
mest samples, No addition of Al to standards is necessary,
since the purpose of the addition of Al is anly 1o restore the
signal depression, caused by Ca and Mg.

ANALYTICAL PROCEDURE

Mix 0.2 g of sample and 1 g of lithinm metaborate amﬁ
fuse ina premntedl graphite ¢ mubi@ for 15 minuics. Mag-
netite concentrates zmd Ti0y resist fusion and the melt will
ddhew to the crucible. In this case, the use of 0.1 g of sam-
ple and 0.1 g of finel V pulverized silica and a ﬂonom fusion
um@ will aﬂnw e omp ofe-fusion of the sample. Let the cru-
cible cool and using {orceps drop the globule into & 50-mi
test tube containing exuctly 50 mi (}af HV o BCL X it s
necessary o add aluminum to the samples, AlCL; can he
added to the dilute acid. Drop a magnet into the test tube
and stir on.a magnetic stirrer h(»t p]aj@o uging an a?ummum
block drilled to hold the test tubes. The ﬂimmi@ will dissolve
in a fow minutes. Let the test tube cook. and add G4 g of
ammonium Hioride. Shake and analvze by atomic ab-
sorplion.

We have found & continuous shift in the standard curve,
even within a few minutes time., For best precision we run
a 50 pg/ml reference standard between samples and aver-
age the absorbance of the reference standards preceding
&nd follewing a sample. This average is used to correct the
absorbance values of standards and samples to a common
basis, e.g., the [irst absorbance reading of the 50 ug/ml
refercnce standard: This will eliminate efrors due to short
term fluctuations of the slope of the standard curve.

PREPARATION OF STANDARDS

Standards may be prepared either by (1) diszolution of
titaniuvm metal in HC or HF and oxidation by dropwise
addition of HROy or (2} fusion of 'Ti0s -+ added ‘%i@u in
LiBO, as deseribed under analytical procedure, or (3) use
of 11.5.G.8. analyzed rocks, BCR-1, AGV-1, CSP-L and G-2.
Method 3 was found to be most convenient. For cxam ple.
three or four fusions are made of BCR-1 and processed
exactly as the sanaples, and combined {or use as a standard.
A standard curve drawn from U.8.G.5. rocks G-2, GSP-1,
AGY-1 and BCR-1 gave a perfect straight lne and cover ed
a range up to 2.239% Til,. Since these rocks contain silica
and alumina, any interferences dne io silica and alkaline
earth metals is eliminated. Thus they are ideal standards
for the determination of Ti in jron ores or rocks. All
standards chould eontatn 2% TiBU.; 01% S0 and
0.8% NH.¥. The solution of Si0, is prepared by {usion
and dissolution of fimely ground silica nsing the same pro-
cedure as for the samples. This soluiion is nsed as needed
in making standard solutions. The ammonium flucride

S50

should be added to samples or standards on the day of
analysis; otherwise 4 gelatinous precipate results on stand-
ing for a few days.

PRECIZION AND ACCURACY

During the anlysis of low grade magnetic iron ores, one
sample was analyzed repeatedly over a period of twe
months. Table'IF gives the results. The precision, as shown
by the coeflicient of variation is very good. The mean value
agrees very well with the anaysis dome by a speciro-
phemmemc method by an ]_ndepexndent Iaboratory.

TABLE i
Precision and Accuracy of the Analytical Procedure

Atfomic Absorption. % Ti Y%  Spectrophofomelric
Analysis % 71 Mean S.D. CV.  Anslysis % Ti
1.87,1.74,1.82,1.76
1.76,1.77,1.83 1.78 006 3.3 1.78
1.84, 1.76, 1.85 1.80

1.85,1.75,1.66, 1.76
1.24, 1.68,1.72

Table 11 shows a comparison of the average analysis of
U.5.G.5. Standard rock samples as reported by Flanagan
(9) and analysis by atemic absorption. The agreement is
considered very good-Fhe standards in this case were pre-
pared by method 1 deseribed above. The analytical pro-
cedare as outlined is sefficiently free from interference for
use on a routine basis {or the determination of Ti0Q, in
iron ores.

TABLE It
TiO, in U.5.65.5. Stendard Rock Samples

% TiD,
Average
Sample Flanagon (9) Afomic Absorption
G2 0.52 0.50 0.53
GSP-1 0.69 0.65 0.69
AGV-1 1.08 1.08 1.06
BCR-1 2.23 2.2 2.25
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