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INTERNATIONAL STANDARD

1SO 3701-1976 (E)

Anhydrous hydrogen fluoride for industrial use —
Determination of hexafluorosilicic acid content — Reduced
molybdosilicate photometric method

WARNING

— Anhydrous hydrogen fluoride is a highly corrosive liquid which boils at 19,5 °C. It attacks glLss, has a great

affinity fof water and the vapour is irritant and toxic. Its action on the skin and eyes is strongly corrosive, producing severe
and painfu] burns which may not be immediately evident and which respond slowly to treatment.

Samples sHould be handled only inside a well-ventilated fume cupboard. Rubber gloves, boots and,gown of afsuitable size to
give adequite protection to the individual and full head and face protection must be worn when handling the material.

In the ewIt of contact or suspected contact, flood with water and seek immediate medical attention. The

literature should be consulted for further information.

1 SCOPE

This Intprnational Standard specifies a reduced
molybdosi|icate photometric method for the determination
of the Hhexafluorosilicic acid content of anhydrous
hydrogen fluoride for industrial use.

2 FIELD|OF APPLICATION

The method is applicable to products having
hexafluorgsilicic acid (H,SiFg) contents between 0,01%and
0,2 % (m/m).

3 REFERENCE

ISO 3137,| Anhydrous hydrogen fluoridex for industrial
use — Sampling.

4 SAMPLING

For the preparation of the{laboratory and test samples, use
the methofs specified in1S©°3137.

5 PRINGIPLE

Formation of oxidized molybdosilicate (yellow), in weakly
acid medium,/ in the presence of boric acid to suppress

6.1 Sulphuric acid, approximately 9 N solu

6.2

6.3 (Boric acid, 40 g/l solution.

6.4

6.5 Ammonium molybdate, 100 g/l solutio

Dissolve

Oxalic acid, anhydrous, 100 g/| solutior].

25g of ammonium molybdatg

manufacturers’

ion.

Hydrochloric acid, approximately 2 N splution.

=

tetrahydrate

[(NH4)gM0,054.4H50] in 200 ml of water at about
50 °C. Allow to cool to ambient temperatufe, transfer to a
250 m! one-mark volumetric flask, dilute tg the mark, mix

and transfer to a polyethylene flask.

Discard the solution when a precipitate appeprs.

6.6 Reducing solution

6.6.1 Dissolve 7g of
(Nay,SO3) in 50 ml of water. Add 1,5

anhydrous disdqdium

sulphite
g of 4-amino-

3-hydroxynaphthalene-1-sulphonic acid arnd dissolve by

trituration.

6.6.2 Dissolve 90g of anhydrous disodjium disulphite

interference by fluorine. Selective reduction of this
complex, after addition of 9 N sulphuric acid solution and
oxalic acid to eliminate interference from phosphates.
Photometric measurement of the blue-coloured complex at
a wavelength of about 795 nm.

6 REAGENTS

During the analysis, use only reagents of recognized
analytical grade and only distilled water or water of
equivalent purity.

Store all the reagents in polyethylene flasks and carry out
all operations in apparatus of this material, except where
specified otherwise.

(Na;5,Ug) In 3UU ml of water.

6.6.3 Mix the two solutions 6.6.1 and 6.6.2 and dilute to

1 000 ml. Filter, if necessary, and store th

e solution in a

cool place, away from direct sunlight. Renew it every 15 to

20 days.

6.7 Silica, standard solution corresponding to 1,00g of

hexafluorosilicic acid (H,SiFg) per litre.

Weigh, to the nearest 0,001 g, into a platinum crucible,

either :

— 0,417 g of silica (SiO5), obtained by heating pure
silicic acid (H,SiO3) at 1 000 °C to constant mass (that
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is, until two consecutive weighings do not differ by more
than 1 mg) and ailowing to cool in a desiccator;

or

— 041790
heated for 1
desiccator.

f pure quartz, finely ground and previously
h at 1000 °C and allowed to cool in a

Add 5g of anhydrous sodium carbonate to the crucible.
Mix well, preferably with a platinum spatula, and fuse

together gently.
moderately ung#

Allow to cool, add warm water, warm

trancfar

solution should not be greater than that corresponding to
10 ug of hexafluorosilicic acid. Otherwise, better quality
reagents should be used.

8.3 Preparation of calibration graph

8.3.1 Preparation of standard colorimetric solutions

Into a series of four 100 ml one-mark volumetric flasks,
transfer the quantities of the standard silica solution (6.8)
indicated in the following table.

d complatalv diccaluad
LAl o Y 7

cool
7

quantitatively tp a 1000 ml one-mark volumetric flask,

dilute to the ma

Transfer immed

1 ml of this soly
H,SiFg.

Prepare a fresh s

6.8 Silica, stan
hexafluorosilicig

Take 20,0 ml of

k and mix.

ately to a polyethylene flask.

tion contains the equivalent of 1,00 mg of

blution at least every month.

dard solution corresponding to 20 mg of
acid (H,SiFg) per litre.

the standard silica solution (6.7), transfer

to a 1 000 m! one-mark volumetric flask, dilute to the mark

and mix.

1 ml of this so
H,SiFg.

ution contains the equivalent of 20 ug of

Prepare this solUtion at the time of use.

7 APPARATUS$

Ordinary labora

7.1 Spectrophd
length 2,4 or 5

7.2 Photoelect

b
ory apparatus and
tometer, fitted with cells of optical path

Em, or

ic absorptiometer, fitted with the same

cells and with flilters allowing a maximum transmission at

about 795 nm.

NOTE — If such
with cells of optic

8 PROCEDUR

ilters are not\available, operate at about 680 nm
| path lengthv4 or 5 cm.

Corresponding mpss of

Silica standard soluti .
andard solution (6.8) hexafluorosilicic acid|(H5SiFg)

ml ug
0* 0
2,0 40
5,0 100
10,0 200

*

Blank test on«reagents for calibration graph.

8.3.2 Cdlour development

Diluge the contents of each flask to 20 m| with ater and
add; “while stirring, 4 ml of the hydrochloric acigl solution
(6:2) and 35 ml of the boric acid solution (6.3), fand allow
to stand for 5min. Then add 10 ml of the ammonium
molybdate solution (6.5), mix and allow to ptand for
15 min.

and then 20 ml of the sulphuric acid solution (6.1). Mix
and add 2 m! of the reducing solution (6.6), dillite to the
mark and mix. Allow to stand for 15 to 25 min.

Add, while stirring, 5,0 ml of the oxalic acid sohﬂ%ion (6.4)

8.3.3 Photometric measurements

Using the spectrophotometer (7.1) adjusted t¢ a wave-
length of about 795 nm, or the phgtoelectric
absorptiometer (7.3) fitted with suitable filters, [carry out
the photometric measurements using cells of optical path
length 2 cm, after having adjusted the instrumenmt to zero
absorbance against water.

8.1 Test portion

Introduce a quantity of the test solution, prepared by the
method specified in 1SO 3137, containing not more than
0,1g of hydrogen fluoride, into a 100 ml polyethylene
beaker. Determine the mass of this test portion to the
nearest 0,001 g.

8.2 Blank test

Carry out a blank test at the same time as the
determination, using the same procedure and the same
quantities of all reagents as used in the determination, but
omitting the test portion. The absorbance of the blank test

2

8.3.4 Plotting of the calibration graph

Deduct the absorbance of the blank test on reagents for the
calibration graph from those of the standard colorimetric
solutions. Plot a graph having, for example, the quantities,
in micrograms, of hexafluorosilicic acid in the standard
colorimetric solutions as abscissae and the corresponding
values of the absorbance as ordinates.

NOTE — For hexafluorosilicic acid contents lower than 0,05 %,
prepare the calibration graph by the same procedure except that the
standard colorimetric solutions shall be prepared using 0 — 2,0 —
4,0 and 5,0ml of the standard silica solution (6.8) and the
photometric measurements shall be carried out in cells of 4 or 5 cm
optical path length.
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8.4 Determination

Dilute the test portion (8.1) to 20 m| with water, and add,
while stirring, 4 ml of the hydrochloric acid solution (6.2)
and 35 ml of the boric acid solution (6.3). Allow to stand
for 5 min, add 10 ml of the ammonium molybdate solution
(6.5), mix and allow to stand for 15 min.

NOTE — The specified operations result in a solution whose pH at
this stage is in the range 1,0 to 1,2.

Add, while stirring, 5,0 ml of the oxalic acid solution (6.4)
and then 20 mli of the sulphuric acid solution (6.1).

ISO 3701-1976 (E)

The hexafluorosilicic acid content, expressed as a
percentage by mass of H,SiFg, is given by the formula

1 100 _ mq —mo

(m1 ~m2)><——><

106 "mgo xC/100  100mg x C

where

mg is the mass, in grams, of the test portion (8.1);

m+ is the mass, in micrograms, of hexafluorosilicic acid

(H,SiFg) found in the test solution;

Transfer |quantitatively to a 100 m! one-mark volumetric
flask, mix, add 2 ml of the reducing solution (6.6), dilute to
the mark|and mix.

Allow t¢ stand for 15 to 25 min and carry out the
photome}ric measurements at the same wavelength as was
used for|the preparation of the calibration graph, on the
test solution and on the blank test solution, following the
instructigns specified in 8.3.3, after having adjusted the
instrument to zero absorbance against water, using cells of
optical Iath length 2, 4 or 5cm, according to the
hexafluofosilicic acid content.

9 EXPRESSION OF RESULTS

By mearls of the calibration graph (8.3), determine the
masses of H,SiFg corresponding to the absorbances of the
test solutjon and of the blank test solution.

10 TEST REPORT

The test report shallhinclude the following g

77T, 1S e Mass, i micrograms, of hexalfluorosilicic acid

(H,SiFg) found in the blank test solutio

C is the concentration of anhydrous hyf
expressed as a percentage by\mass, in
(see ISO 3137, clause 12).

a) the reference of the method used;

b) theresults and the method of expres

n;

drogen fluoride,
the test sample

articulars :

sion used;

c)\any unusual features noted dufing the deter-

mination;

d) any operation not included in th

is International

Standard or in the International Stamdard to which

reference is made, or regarded as optiond
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ANNEX

1ISO PUBLICATIONS RELATING TO ANHYDROUS HYDROGEN FLUORIDE AND
AQUEOUS HYDROFLUORIC ACID FOR INDUSTRIAL USE

ANHYDROUS HYDROGEN FLUORIDE
1ISO 3137 — Sampling.
ISO 3138 — Determination of non-volatile acid content — Titrimetric method.

1SO 3699 — Determination of water content — Karl Fischer method

ISO 3700 — Det¢rmination of water content — Conductimetric method.

1ISO 3701 — Det¢rmination of hexafluorosilicic acid content — Reduced molybdosilicate photometric method:

ISO 3702 — Detg¢rmination of sulphur dioxide content — lodometric method.

AQUEOUS HYOQROFLUORIC ACID
1ISO 3139 — Sanpling and methods of test.
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