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INTERNATIONAL STANDARD

ISO

6374-1981 (E)

Cryolite, natural and artificial, and aluminium fluoride for
industrial use — Determination of phosphorus content —
Atomic absorption spectrometric method after extraction

1 Scopp and field of application

This International Standard specifies an atomic absorption
spectromegic method, after extraction, for the determination

of the pho

phorus content of natural and artificial cryolite and

of aluminium fluoride for industrial use.

The methofl is applicable to products having phosphorus con-
tents, expressed as P,Osg, in the range 5 to 60 mg/kg.
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ide flame a
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4 Reag

During the
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Cryolite, natural and artificial — Preparation and
fest samples.

A/luminium fluoride for industrial use — Preparation
b of test samples.

ple

test portion with sodium carbonate and boric acid
tion in perchloric acid solution. Formation of the
molybdophosphate complex and éxtraction of the
th /sobutyl acetate.

bf the solution into an acetylene/dinitrogen monox-
d determination of the molybdenum, and hence the
, by measurement-‘of” the absorbance of the
ne emitted by a molybdenum hollow-cathode lamp.

ents and materials

analysis, use only reagents of recognized anaiytical
iouble-distilled water.

4.6 Perchloric acid, approximately 200, g

| solution.

Dilute 87 ml of perchloric acid, o 1/68'g/ml, approximately

70 % (m/m) solution, to 500 ml.

4.7 Phosphorus,
1,000 g of P per litre.

standard - solution ¢

Weigh, to the nearest 0,000 1g, 4,393 6

brresponding  to

g of potassium

dihydrogenorthophosphate (KH,PO4) and djssolve in a little

water. Transfef«the solution quantitatively tg
mark volumetric flask, dilute to the mark and

1 mi of this standard solution contains 1 mg

4.8° Phosphorus,
0,050 g of P per litre.

standard solution ¢
Place 50,0 ml of the standard phosphorus s
1 000 ml one-mark volumetric flask, dilute to
1 ml of this standard solution contains 50 Jig

Store this solution in a suitable plastics flask

4.9 Phosphorus, standard solution c

0,002 g of P per litre.

a 1 000 ml one-
mix.

bf P.

brresponding  to
lution (4.7) in a
he mark and mix.

of P.

brresponding  to

Place 20,0 ml of the standard phosphorus s'rlution (4.8) in a

500 ml one-mark volumetric flask, dilute to t
1 ml of this standard solution contains 2 ug

Prepare this solution immediately before use

e mark and mix.

bf P.

41

4.2

4.3

4.4

Sodium carbonate decahydrate.
Boric acid.
Isobutyl acetate [CH3CO,CH,CH(CHj3),].

Ammonium molybdate tetrahydrate

[(NH4)¢M070,4.4H,01, 10,7 g/I solution.

4.5 Perchloric acid, approximately 500 g/| solution.

Dilute 215 ml of perchloric acid, ¢ 1,68 g/ml, approximately
70 % (m/m) solution, to 500 mi.

5 Apparatus

Ordinary laboratory apparatus, and

5.1 Platinum crucible, of capacity about 40 ml.

5.2 Separating funnels, of capacity 100 ml.

5.3 Atomic absorption spectrometer, fitted with a burner

fed from cylinders of acetylene and dinitroge
5.4 Hollow-cathode lamp for molybden

5.5 Shaker, for the separating funnels.

n monoxide.

um.
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6 Procedure

6.1 Test portion

Weigh, to the nearest 0,001 g, about 1 g of the dried test
sample, prepared as specified in ISO 1619 for cryolite, or in
1SO 2925 for aluminium fluoride.

NOTE — According to the expected phosphorus content of the sam-
ple, the mass of the test portion may be increased to about 2 g or

trated than those specified in the table, may be used to facilitate the
determination of higher phosphorus contents.

3 The acidity (1,8 to 2,4 mol of H* per litre), the initial volume
(20 ml) of the calibration solutions (6.2.1) and of the aliquot portion of
the test solution (6.3.1), have been selected to give maximum and con-
stant absorbances.

4 The solutions may be shaken manually if a mechanical shaker is not
available.

5 Take the organic layer from the separating funnel by means of a

reduced, as appropriate.

pipette in order to avoid contact with the inner surface of the funnel

outlet on which traces of molybdenum may adhere.

6.2 Preparat

Prepare a calibra
analysed.

6.2.1 Preparat

6.2.1.1 Formati
complex

Place the quantit
of six of the sepa
plete, treat the s
funnels as follov
solution (4.4) an
sure that the mag
plete.

6.2.1.2 Extracti

Add to each sep]
(4.3) and, using
stand for 10 mir
10 ml of the perd
allow to stand f
lower layer.

Use the organic

NOTES

on of calibration graph

tion graph each time a series of samples is

on of calibration solutions

bn of the ammonium molybdophosphate

es of reagents shown in the table into a series
rating funnels (5.2). When dissolution is com-
olutions (total volume 20 ml) in each of the
s. Add 10 ml of the ammonium molybdate
i mix. Allow to stand for 15 min so as to en-
lybdophosphate complexing reaction is com-

bn of the complex

arating funnel 20,0 ml of the /sobutyl acetate
the shaker (5.5), shake for 5 min, Allow to
and discard the aqueous lower:layer. Add
hloric acid solution (4.6), shake.for 5 min and
br 10 min. Run off and discard the aqueous

ayer for the spectrometric measurements.

1 The added sodjum carbonate and boric acid are readily soluble in

water and perchior]

2 The calibration

¢ acid solution.

graphiis linear in the range 0,1 to 2,0 ug of P per

millilitre. Within this range, other calibration solutions, more concen-

6.2.2 Spectrometric measurements

6.2.2.1 Adjustment of the apparatus

Fit the hollow-cathode lamp for_molybdenum (5.4
paratus (5.3), switch on the\current and allow to st
just the instrument to-'give maximum absory
wavelength of about/379,8 nm, and adjust the sen
the slit according t0 the characteristics of the instri

to the ap-
abilize. Ad-
tion at a
sitivity and
iment. Ad-

just the pressure‘of the acetylene and the dinitrogef monoxide

according to the\characteristics of the nebulizer/bur
obtain a clearoxidizing flame.

Aspiratethe /sobutyl acetate (4.3) and reset the fu

6:2.2.2 Measurements

Aspirate the series of calibration solutions (6.2.1) inf
and measure the absorbance of each. Take care 1
aspiration rate constant throughout this
measurements.

NOTE — The absorbance of the solution for the blank]
reagents for calibration should not exceed 50 % of that
solution No. 1.

6.2.3 Plotting the graph

Plot a graph having, for example, the masses of P, €
micrograms in 20 ml of calibration solution, as ab
the corresponding values of the measured absorban
measured value for the solution for the blank t
reagents for calibration, as ordinates.

ner so as to

bl supply.

o the flame
o keep the
series  of

test on the
f calibration

xpressed in
bcissae and
ce, less the
est on the

Calibra- . . Perchloric Standard

olon oot )| acio iz | Weter | ocd ] phosphonss | IS
No. mg mg ml ml ml ug
o* 360 280 12 8 0 0
1 360 280 1 8 1,00 2
2 360 280 10 8 2,00 4
3 360 280 8 3,00 6
4 360 280 8 4,00 8
5 360 280 7 8 5,00 10

*

Blank test on the reagents for the calibration.
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6.3 Determination

6.3.1 Preparation of the test solution

Place the test portion (6.1) in the platinum crucible (5.1); add
0,9 g of the sodium carbonate (4.1) and 0,7 g of the boric acid
(4.2) and mix with a platinum spatula. Heat the crucible and its
contents gently for 5 min over a small flame, gradually increas-
ing it, until the mixture melts, giving a clear molten mass. Allow
to cool, add 20 ml of the perchloric acid solution (4.5) to the

ISO 6374-1981 (E)

7 Expression of results

From the calibration graph (6.2.3), determine the masses of P
corresponding to the values of the measured absorbances of
the test solution and the blank test solution.

The phosphorus content, expressed in milligrams of P,0g per
kilogram, is given by the formula

my — mo 50
X — X

1000 20 myg

x 2,29

crucible gnd heat gently to dissolve the solidified mass.
Transfer fhe solution quantitatively into a 50 ml one-mark
volumetrid flask and, after cooling to room temperature, dilute
to the matk and mix.

Transfer 2D,0 ml of this solution to one of the separating fun-
nels (5.2)] Add 10 ml of the ammonium molybdate solution
(4.4), mix jand allow to stand for 15 min.

Continue s specified in 6.2.1.2.

6.3.2 Sppectrometric measurements
Following [the procedure specified in 6.2.2.2, in order to ensure
that the cpnditions for the calibration, test and blank are as
similar as :l:gssible, especially with respect to the rate of aspira-
tion, detefmine, in the given order, the absorbances of

a) ong of the calibration solutions (6.2.1);

b) th¢ test solution (6.3.1);

c) thq blank test solution (6.4).

6.4 Blahk test

Carry out g blank test at the samée time as the determination and
following the same procedure, using the same quantities of all
the reagemts as for the determination, but omitting the test
portion (6{1).

(my — mo)
=572 x — 2%
mg

where
mg is the mass, in"grams, of the test pgrtion (6.1);

my is the mass; in micrograms, of P found in the test
solution (6:3:1);

m;, is'the mass, in micrograms, of P found in the blank test
solution (6.4);

2)29 is the factor for conversion from P|to P,Os.

8 Test report
The test report shall include the following particulars :
a) an identification of the sample;

b) the reference of the method used;
c) the results and the method of expregsion used;

d) any unusual features noted during the determination;
e) any operation not included in this International

Standard or in the International Stamdards to which
reference is made, or regarded as optiondl.
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Annex

ISO publications relating to cryolite, natural and artificial,

and aluminium fluoride for industrial use

Cryolite, natural and artificial

ISO 1619 — Preparation and storage of test samples.

ISO 1620 — Dets

ISO 1693 — Detg

ISO 1694 — Dete

ISO 2366 — Dete

ISO 2367 — Dete

ISO 2830 — Dete

1ISO 3391 — Dete

1ISO 3392 — Dete

ISO 3393 — Dete

rmination of silica content — Reduced molybdosilicate spectrophotometric method-

rmination of fluorine content — Modified Willard-Winter method.

rmination of iron content — 1,10-Phenanthroline photometric method.

rmination of sodium content — Flame emission and atomic absorption spectrophotometric methods.
rmination of aluminium content — 8-Hydroxyquinoline gravimetric method.

rmination of aluminium content — Atomic absorption method.

rmination of calcium content — Flame atomic absorption method.

Fmination of water content — Electrometric method.

Frmination of moisture content — Gravimetric method.

ISO 4277 — Evaljation of free fluorides content — Conventional titrimétric method.

ISO 4280 — Dete

1SO 53930 — Dete

1ISO 5938 — Dete

1ISO 6374 — Dete

rmination of sulphates content — Barium sulphate gravimetric method.
Fmination of phosphorus content — Reduced molybdophosphate photometric method.
Fmination of sulphur content — X-<ray fluorescence spectrometric method.

Fmination of phosphorus content’ — Atomic absorption spectrometric method after extraction.

Aluminium fluoride for industrial use

ISO 2362 — Dete

ISO 2368 — Dete

ISO 2369 — Dete

rmination of fluoriné content — Modified Willard-Winter method.
rmination ©f iron content — 1,10-Phenanthroline photometric method.

Fmination of silica content — Spectrophotometric method using the reduced silicomolybdic complex.

1ISO 2925 — Prep!

aration—and-storageof-test-samples-

ISO 3392 — Determination of water content — Electrometric method.

ISO 3393 — Dete

rmination of moisture content — Gravimetric method.

ISO 4279 — Determination of sodium content — Flame emission spectrophotometric method.

ISO 4280 — Dete

1ISO 5930 — Dete

1SO 5938 — Dete

ISO 6374 — Dete

rmination of sulphates content — Barium sulphate gravimetric method.
rmination of phosphorus content — Reduced molybdophosphate photometric method.
rmination of sulphur content — X-ray fluorescence spectrometric method.

rmination of phosphorus content — Atomic absorption spectrometric method after extraction.
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