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INTERNATIONAL STANDARD

I1SO 2366-1974 (E)

Cryolite, natural and artificial — Determination of sodium
content — Flame emission and atomic absorption

spectrophotometric methods

1 SCOPEH

This Intefnational Standard specifies a flame emission
spectrophptometric method and a flame atomic absorption
spectrophptometric method for the determination of the
sodium cdntent of natural and artificial cryolite.

2 FIELD OF APPLICATION

The methods are applicable as alternatives to the
determindtion of the sodium content of natural and
artificial pryolite of normal composition, for which the
molar ratip NaF/AIF5 is equal to about 3.

3 REFERENCE

ISO/R 1619, Cryolite (natural and artificial) — Preparation
and storage of test samples.

4 PRINGIPLE

Dissolutidn of a test portion in hydrochloric acid.and water
after attag¢k by concentrated sulphuric acid:

— Flame emission spectrophotometric method :
Atomigation of the test solution in a flame
(oxy-hlydrogen, for example)_and determination of
sodiunp by measurement of\the’/intensity of the radiation
at 589|nm.

— Fldme atomic “{absorption spectrophotometric
methofl : Atomization of the solution in an air-acetylene
flame and determination of sodium by
spectrgphotometric measurement of the absorption of
the 589 nm: line emitted by a sodium hollow-cathode
lamp.

5.3 Standard sodium solution correspondiphg to 1,00 g of
sodium per litre.

Weigh, to the nearest 0,000.\g) 3,089 2 4 of anhydrous
sodium sulphate, previously) dried at abopt 120 °C and
cooled in a desiccator. Place in a beaker| of convenient
capacity (250 ml, for éxample), dissolve in dbout 100 ml of
water, add 10 ml of the hydrochloric acid|solution (5.2),
transfer the solutidn quantitatively to a 1 000 m! one-mark
volumetric flask{dilute to the mark and mix

Transfer thelsolution to a plastics bottle. !

1 ml of this standard solution contains 1,00 mg of Na.

5.4 Standard sodium solution corresponding to 0,100 g of
sodium per litre.

Place 50,0 ml of the standard sodium soldtion (5.3) in a
500 ml one-mark volumetric flask, dilute tp the mark and
mix.

1 ml of this solution contains 0,100 mg of Nfa.

Prepare this solution at the time of use apd transfer to a
plastics bottle. 1)

6 APPARATUS

Ordinary laboratory apparatus and

6.1 Platinum dish, diameter about 75 mn), height about
30 mm.

5 REAGENTS

Distilled water, or water of equivalent purity, shall be used
in the test.

5.1 Sulphuric acid, p approximately 1,84 g/ml, about
96 % (m/m) solution.

5.2 Hydrochloric acid, p approximately 1,19 g/ml, about
38 % (m/m) solution.

6.2 Flame spectrophotometer, fitted with an
atomizer-burner constructed so as to excite emission of the
589 nm sodium line.

or

6.3 Atomic absorption spectrophotometer, fitted with a
burner fed by compressed air and acetylene.

6.4 Sodium lamp, of the hollow-cathode or discharge
type.

1) Polyethylene, polytetrafluoroethylene and polypropylene are, among others, suitable materials.
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7 PROCEDURE
7.1 Flame emission spectrophotometric method

7.1.1 Test portion

Weigh, to the nearest 0,000 1 g, 0,500 g of the dried test
sample, prepared following the instructions given in 2.3 of
ISO/R 1619.

Atomize the standard matching solutions (7.1.2.1) into the
flame and measure the intensities of the emitted radiations,
after having adjusted the zero of the transmission scale to
the blank test on the reagents used for the preparation of
the calibration curve, and the 100 point on the scale to the
solution containing 20 mg of Na per litre.

Take care to keep the quantity of the solutions atomized in
the flame constant per unit of time throughout the
preparation of the calibration curve.

7.1.2 Preparatiop-efthe-catbration-cuve
7.1.2.1 PREPAHATION OF THE STANDARD
MATCHING SOLJUTIONS

Into a series of elpven 1 000 ml one-mark volumetric flasks,
place the volumégs of the standard sodium solution (5.3)
indicated in the f¢llowing table.

Standard sodium Corresponding mass Corres;_)ond_ing mass
solution (5.3) of sodium of sodium n 1009
of cryolite
ml mg 9
o* 0
2,0 2,0
4,0 4,0
6,0 6,0 12
8,0 8,0 16
10,0 10,0 20
12,0 12,0 24
14,0 14,0 28
16,0 16,0 32
18,0 18,0 36
20,0 20,0 40

* Blank test on thg reagents used for the“preparation of the cali-
bration curve.

Add to each flask|10 ml of the\sulphuric acid solution (5.1)
and 10 ml of th¢ hydrochloric acid solution (5.2). Then
dilute to the marl], mix and transfer immediately to plastics
bottles.

biok bl

7.1.2.3 PREPARATION OF CALIBRATION GHRA[RT

Plot a graph having, for example, the number‘ef m(lligrams
of Na contained in the standard matching,solutionf on the
abscissa and the corresponding values, '6f the intengities on
the ordinate.

7.1.3 Determination

7.1.3.1 PREPARATION OF THE TEST SOLUTION

Place the test portion (7.1.1) in the platinum dish (6.1),
add 5 ml of thesulphuric acid solution (5.1) and hgat with
care in a well-ventilated fume cupboard until the hydrogen
fluoride‘has'been completely eliminated (15 to 20 min).

Therp,increase the temperature and evaporate th¢ excess
sulphuric acid. Add 3 ml of the hydrochloric acid $olution
(6.2) to the dish, then 30 ml of water and wWarm to
complete solution.

Allow to cool, transfer quantitatively to a 100 ml ophe-mark
volumetric flask, dilute to the mark and mix. Take[10,0 ml
of the solution and place in a 1000 ml ope-mark
volumetric flask. Add 10 ml of the sulphuric acid $olution
(5.1) and 10 ml of the hydrochloric acid solutiop (5.2),
dilute to the mark and mix.

Transfer the solution to a plastics bottle.

7.13.2 SPECTROPHOTOMETRIC MEASUREMENTS

7.1.3.2.1 Approximate measurement

Carry out an initial orientation measurement on the test

Only use standard—setutions—which—have—been—freshiy
prepared.

NOTE — Because of the different sensitivities of flame
spectrophotometric instruments, the concentrations of the standard
matching solutions, of the test solution and of the blank test
solution should be modified so that the measurement can be made
in the field of highest sensitivity of the equipment used.

7.1.2.2 SPECTROPHOTOMETRIC MEASUREMENT

Switch on the spectrophotometer (6.2) in advance to allow
sufficient time for its stabilization. Adjust the sensitivity of
the apparatus and the opening of the slit according to the
characteristics of the apparatus and to ensure a band pass of
not more than 6 nm centred on the emission maximum
(theoretical value 589 nm).

solution (7.1.3.1), according to the procedure specified in
7.1.2.2, at the same time as the spectrophotometric
measurements on the standard matching solutions (7.1.2.1)
are carried out.

7.1.3.2.2 Bracketing measurement

Carry out a second measurement on the test solution
(7.1.3.1) by bracketing between two solutions differing by
not more than 2 g of Na (relative to 100 g of cryolite).

For the preparation of these bracketing solutions, follow
the procedure specified in 7.1.2.1, using in all cases
convenient quantities of the standard sodium solution
(5.4). These quantities shall not differ by more than 10 ml.
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7.1.4 Blank test

7.14.1 PREPARATION OF THE BLANK TEST

SOLUTION

Carry out a blank test at the same time as the
determination and following the same procedure, using the
same quantities of all the reagents.

Transfer the solution to a plastics bottle.

I1SO 2366-1974 (E)

7.2.3 Determination

7.23.1 PREPARATION OF THE TEST SOLUTION

See 7.1.3.1.

7.23.2 SPECTROPHOTOMETRIC MEASUREMENTS

7.2.3.2.1 Approximate measurement

Carry out an initial orientation _measurem

ent on the test

7142 $PECTROPHOTOMETRIC MEASUREMENT

Carry odt a measurement on the blank test solution
(7.1.4.1),|according to the procedure specified in 7.1.2.2, at
the same [time as the spectrophotometric measurements on
the standgrd matching solutions (7.1.2.1) are carried out.

7.2 Flame atomic absorption method

7.2.1 Teft portion
See 7.1.1

7.2.2 Préparation of the calibration curve

7221 PREPARATION OF THE STANDARD

MATCHING SCLUTIONS

See 7.1.2]1.

7222 3PECTROPHOTOMETRIC MEASUREMENTS

Fit the sddium lamp (6.4) and switch on<the.current to the
apparatus| (6.3) a sufficient time in(advance to ensure
stabilizatipn. Adjust the wavelength\to about 589 nm and
also the spnsitivity and the apertdre)of the slit according to
the charagteristics of the apparatds.

Adjust the air and acetylenhe pressures according to the
character:lstics of the atémizer-burner so as to obtain a clear
non-luminous oxidizing ftame.

solution (7.1.3.1), according to the proced
7.2.2.2,
measurements on the standard matching sol
are carried out.

7.2.3.2.2 Bracketing measurement

Carry out a second ¢(measurement on th
(7.1.3.1) by bracketing between two soluti

Lre specified in

at the same time as the’spedtrophotometric

utions (7.1.2.1)

b test solution
bns differing by

not more than 2 g 0% Na (relative to 100 g of cryolite).

For the preparation of these bracketing so¢lutions, follow

the procedure specified in 7.1.2.1
convenient quantities of the standard s
(5.4)."These quantities shall not differ by m

7.2.4 Blank test

using,

in all cases,
bdium solution
ore than 10 ml.

7.24.1 PREPARATION OF THE B|LANK TEST
SOLUTION
Carry out a blank test at the samel time as the

determination and following the same proc
same quantities of all the reagents.

Transfer the solution to a plastics bottle.

7.24.2 SPECTROPHOTOMETRIC MEASU

Carry out a measurement on the blan}
(7.2.4.1), according to the procedure specifi
the same time as the spectrophotometric m
the standard matching solutions (7.1.2.1) ar

Adjust the rateS;of atomization to between 2,5 and
5 mi/min
Atomize the=series of standard matching solutions (7.1.2.1) 8 EXPRESSION OF RESULTS

edure, using the

REMENT

test solution
bd in 7.2.2.2, at
easurements on
b carried out.

into the flame and measure the absorbance of each. Take
care to keep the rate of atomization constant throughout
the preparation of the calibration curve.

NOTE — Pass water through the burner after each measurement.

7.2.2.3 PREPARATION OF CALIBRATION CHART

Plot a graph having, for example, the number of milligrams
of Na contained in 1000 ml of the standard matching
solutions on the abscissa and the corresponding values of
absorbance, reduced by the measured value for the zero
term of the standard matching solutions (blank test on the
reagents used for the preparation of the calibration curve),
on the ordinate.

The concentration, C, of sodium, expressed in milligrams

per litre, of the
photometer (6.2 or 6.3) is given by the for

C=
E; - E4

where

solution measured in

the spectro-
mula :

E-E
C1 +(C2'C1)—_ “Co

C, is the concentration, in milligrams per litre, of the

weaker bracketing solution used for the

determination;

E 4 is the value of the corresponding measurement;

C, is the concentration, in milligrams per litre, of the
stronger bracketing solution used for the determination;
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E, is the value of the corresponding measurement; 9 TEST REPORT
E is the value of the measurement corresponding to the The test report shall include the following particulars :
test solution;
a) the reference of the method used;
Co is the concentration, in milligrams per litre, of the
blank test solution, obtained from the appropriate b) the results and the method of expression used;

calibration chart (7.1.2.3 or 7.2.2.3).
features noted during the deter-

The sodium (Na) content is given, as a percentage by mass, c) any unusual

by the formula mination;
. d) any operation not included in this Intérnational
mx 1000 m ) Standard or in the International Standard\to| which

where m is the mass, in grams, of the test portion. reference is made, or regarded as optional!
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