
























































772 O. B. BUOEVSKY and L. SIMOVA

TABLE I.-RESULTS FOR THE DETERMINATION OF 15·90 MG OF COPPER IN THE

PRESENCE OF FOREIGN IONS.

Weight Deviation
Foreign ion ratio of Cu: Cu found,
taken, mg foreign ion mg mg %

AgI 100 1 :6'3 15'76 -0'14 -0,6

ZnII 25 1 :1'5 15·95 0·05 0·3
50 1 :3'1 15'91 0'01 0·06

100 1 :6'3 15'93 0·03 0·2

NiH 10 1 :0'6' 15-86 -0'04 -0,2
25 1 :1'5 15·76 -0,14 -0,9
50 1:3-1 15·73 -0,17 -H

BilIl 5 1 :0'3 15-90 0·00 0·0
50 1:3-1 15-93 0'03 0·2 .

100 1 :6'3 15·71 -0,19 -1,2

SblIl 50 1 :3'1 15·96 0·06 0·4
100 1 :6'3 15'91 0·01 0·06

AsHI 100 1 :6'3 15·87& -0,03 -0,2

FeUI 10 1 :0'6 15'90 0·00 0·0
20 1 :1'2 15·91 0·01 0·06
30 1 :1'9 15·78 -0,12 -0,8
40 1 :2'5 15·74 -0,16 -1,0

AllIl 5 1 :0'3 15·94b 0·04 0·2
10 1 :0'6 15·85b -0'05 -0·3

CrUI 5 1 :0'3 15·78 -0'12 -0,7

SnIV 50 1:3-1 15'79c -0'11 -0,7
100 1 :6·3 15·96c 0'06 0·4

FeU 5 1 :0'3 15'91 0·01 0·06
25 1 :1'5 16·10 0·20 1·3

Cou 2 1 :0,1 15·92 0·02 0·1
5 1 :0'3 15·74 -0,16 -1,0

10 1 :0·6 15·72 -0,18 -1-1

CdII 2 1 :0'1 16'19 0·29 1-8
5 1 :0'3 16·20 0·30 1'9

10 1 :0'6 16·18 0·28 1·8
50 1:3-1 76·30 0·40 2·5

MnII 2 1 :0'1 16·22 0·32 2·0
5 1 :0'3 16·34 0'44 2-8

HgII 10 1 :0'6 18·27 2'37 14·9
HgI 5 1 :0'3 _d

Cl- 200 1 :12·6 15·91 0·01 0·06
SO.2- 200 1 :12·6 15·95 0·05 0·3
SeOs2- 1 1 :0'06 15·93 0·03 0'2

5 1 :0'3 -"
TeOs 2- 5 1:0'3 -"
VOs- 5 1 :0'3 _f

MoO.s- 20 1 :1'2 --i

a A precipitate forms, which disappears during titration.
b Preliminary boiling of the solution with ammonium fluoride.
c Preliminary boiling of the solution with sodium fluoride.
d A black precipitate of elemental mercury appears.
C A red precipitate of elemental selenium and tellurium appears.
r The solution cannot be titrated because the indicator is blocked.'
g A precipitate of lead molybdate appears when the solution is titrated.

























784 C. O. INGAMELLS

true in the case of rubidium, for this element nearly always is associated with much larger amounts of
potassium, so that in practice it must always be measured over a large potassium background. Even if
a monochromator which completely resolves the two elements is available, the enhancementeffectmust
still be quantitatively dealt with, and control of this effect likewise requires a completely steady flame.

Attempts to use the Beckman flame attachment with oxygen and acetylene in a similar procedure to
that described were not successful.

Reagents

Standard alkali solutions: Neutral alkali sulphate solutions to be used as standards should be
prepared from the purest salts available.

Mix the salt thoroughly, and weigh 0·1 to 0·2 g into a weighed 55-ml flat-bottom platinum dish.
Add a little water and about 1 ml of 1:1 sulphuric acid, and evaporate to dryness. Increase the tern.
perature until excess acid is removed, and hold the dish and contents at the highest plate temperature
for some time to remove bisulphate. Heat cautiously with a small flame, then at the full heat of a good
Meker burner for 1 min. Weigh, and repeat the ignition to constant weight.

On the basis of the assay, weigh enough of the salt to give a solution of the desired concentration,
dissolve in somewhat less than the required volume of water, and heat the solution to 95-100° for a
few hr to destroy organisms which otherwise precipitate after standing. Dilute to volume with boiled
water, and filter into Pyrex bottles which have been thoroughly cleaned and dried.

Solutions containing 10,000 or 20,000 ppm of Na20 and K20, and 1000 ppm of the other alkalies
are convenient, and may be diluted as needed.

All solutions should be examined for foreign alkalies and alkaline earths on the flame photometer.
Determination of rubidium in the standard potassium solution is a matter of some difficulty, because
of interference and enhancement effects. A satisfactory procedure is as follows:

By dilution of stock solutions, prepare a series of solutions with 1000 ppm of K20, 1000 ppm of
MgO, and increasing amounts of Rb 20 in increments of 0·2 or 0'5 ppm, up to 2·0 ppm. At the
rubidium wavelength setting near 780 mit (established as accurately as possible with a pure rubidium
solution, not a potassium-rubidium solution) and aslit of 0'14 mm, set the Beckman and Coleman
controls so that the galvanometer index on the latter instrument reads at one end of the scale with 2'0
ppm of Rb 20, and at the other end with no rubidium added. Read each of the intermediate solutions
directly from the galvanometer scale, adjusting the dark current to zero between readings. Plot
galvanometer readings against ppm of Rb 20. Extrapolate the straight portion of the curve (or rather,
draw a straight line asymptotic to it) to meet the ordinate at a point representing a negative Rb20
content (Fig. 2). This gives a preliminary estimate of the rubidium content of the potassium solution.
Repeat the procedure, adjusting the instrument settings so as to take the estimated rubidium impurity
into account, and again plot the results, Repeat, changing settings as necessary, until a straight line
between 0 and 100 on the galvanometer scale is obtained. Onee the T scale reading on the DU
spectrophotometer has been established for zero Rb 20, there is no further difficulty in determining the
absolute rubidium content of any solution containing 1000 ppm of K 20 and 1000 ppm of MgO.

Because of uncertainties in this procedure (for instance, it is assumed that a straight line relation­
ship exists down to the limit of detection), it seemed desirable to check results by independent methods,
viz., emission spectrography and also isotope-dilution mass spectrometry. Fair agreement between
methods was obtained with samples of potassium salts (both 'Spec-pure') containing 20 and 40 ppm
of rubidium.

Preparation of sample solutions

Weigh 0·5000 g (for rubidium and caesium) and 0·0500 g (for sodium and potassium) of the
suitably prepared sample into 55-ml platinum dishes. Other sample weights may, of course, be used.
Add a little water and 1 ml of 1:1 nitric acid, and warm gently to remove carbonate, keeping the dish
covered. Wash down and add 1 ml of 1: 1 sulphuric acid and 5-15 ml of hydrofluoric acid, then evapo­
rate slowly, increasing the plate temperature gradually until fumes of sulphuric acid appear. Cool,
dilute with water, and warm gently until soluble salts are in solution. If sample attack is incomplete,
repeat the hydrofluoric acid treatment and again evaporate to fumes and dilute. Repeat until a clear
solution is obtained. Two or three evaporations without hydrofluoric acid addition may be required
to remove fluoride.

Add 2 ml of a magnesium sulphate solution containing 25 mg of MgO per rnl, or, if the magnesium
content of the sample is known, add just enough to make a total of 50 mg of magnesium oxide.
Evaporate to fumes, and gradually increase the plate temperature until excess acid has been removed.
Continue heating at the maximum plate temperature for 2-4 hr to decompose bisulphate. Transfer
the dish to a platinum triangle, and heat first with a small flame, then finally for 1 min at the full heat
of a good Meker burner.
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