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INTERNATIONAL STANDARD

ISO 1690-1976 (E)

Sodium and potassium silicates for industrial use —
Determination of silica content — Gravimetric method

by insolubilization

1 SCOPE AND FIELD OF APPLICATION

This Intdrnational Standard specifies a gravimetric method
by insolubilization for the determination of the silica
content pf sodium and potassium silicates for industrial
use.

2 REFHRENCE

ISO 1686, Sodium and potassium silicates for industrial
use — Samples and methods of test — General.

3 PRINCIPLE

Insolubil|zation of silica by evaporation to dryness of a
test portion previously acidified with hydrochloric acid.

Dissolutipn of the soluble salts, filtration and washing of
the insolfible matter. Second insolubilization by evaporation
of the ffltrate and washings under the same conditions.
Further |dissolution of the soluble salts, filtration and
washing |of the second insoluble matter. Calcination and
weighing|of the two lots of insoluble matter simultaneously.

Volatilizhtion of silica by heating after addition of hydro-
fluoric gnd sulphuric acids and weighing of the residue
after calgination.

The difference in mass represents the silica present in the
test port{on.

4 REAGENTS

During [the analysis, use only reagents of recognized
analyticdl grade and only distilled water or water of
equivale1t purity.

5 APPARATUS

Ordinary laboratory apparatus and

5.1 Platinum crucible of height approximately 40 mm and
top diameter 30 mm, wijthlid.

5.2 OEIectric oven, capable of being contfolled at 100 to
105 °C and at }10-to 120 °C.

5.3 oElectric furnace, capable of being controlled at 950 to
975 "C.

6 "PROCEDURE
6.1 Test portion and preparation of test sojution

Weigh, to the nearest 0,01g, 10+ 1g of the test sample
(see 1SO 1686) and place it in a 250 m! lone-mark volu-
metric flask. Dissolve with water, dilute t¢ the mark and
mix.

6.2 Determination

Take 25,0 ml (corresponding to approximdtely 1 g of test
sample) of the test solution (6.1) and placé in a porcelain
dish of suitable capacity. Carefully add, while stirring, 5 m{
of the hydrochloric acid solution (4.1).

Cover the dish with a watch-glass suppoffted by a glass
triangle and place it on a boiling water bath and evaporate
to dryness.

Heat the residue in the oven (5.2) contrplled at 110 to
120 °C for at least 1 h

4.1 Hydrochloric acid, p approximately 1,19 g/ml, about
38 % (m/m) solution or approximately 12 N.

4.2 Sulphuric acid, p approximately 1,84 g/ml, about
96 % (m/m) solution or approximately 36 N.

4.3 Hydrofluoric acid, p approximately 1,15 g/ml, about
40 % (m/m) solution.

4.4 Silver nitrate, 10 g/l nitric solution.

Dissolve 1 g of silver nitrate in water, add 10 ml of nitric
acid solution, p approximately 1,40 g/ml, and make up the
volume to 100 ml.

After cooling, add 5 ml of the hydrochloric acid solution
(4.1) and 10 ml of water.

Place on the boiling water bath for 5 to 10 min and stir to
dissolve the soluble salts.

Filter through an ashless filter paper of medium
porosity, and collect the filtrate quantitatively. Transfer
the insoluble product quantitatively onto the filter by
means of hot water. Wash with hot water, adding the
rinsing water to the filtrate. Continue washing until 10 ml
of the filtrate from the funnel remain clear 5 min after the
addition of 10 ml of the nitric solution of silver nitrate
(4.4). (Discard this portion of the filtrate.)
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Transfer the filtrate and the rinsing water quantitatively
into the dish already used and evaporate to dryness on a
boiling water bath. Heat the residue in the oven {4.2) at
110 to 120 °C for at least 1 h. After cooling, add 5 ml of

the hydrochloric acid solution {4.1) and 10 ml of water.

Place on the boiling water bath for 5 to 10 min and stir in

order to dissolve
insoluble matter o

the soluble salts. Filter and wash the
n another filter paper by following the

procedure given above for the first filtration.

7 EXPRESSION OF RESULTS

The sitica content, expressed as a percentage by mass of
SiO,, is given by the formula

100
{m; —mjy) x—
mg
where
Mg is the mass, in grams, of test portion contained in

the volume of the solution used;

Fold the filter pagers contaming the msoiapie matter and

place them in the p

Dry in the oven ¢
the paper with a lo

Allow to cool, and
sulphuric acid solu

Place the crucibldg
evaporate the sulp
fumes has ceased,
controlled at 950
its contents. Allo
temperature and w

Wet the residue V
solution (4.2) an
hydrofluoric acid s

Heat gently on a H
fluoric acid and h
the sulphuric acid
repeat the treatme
acids.

Finally, calcine in
for 15 min, allow
temperature and w|

latinum crucible (5.1).

bntrolled at 100 to 105 °C, then ignite
v flame until the combustion stops.

wet the residue with a few drops of the
ion (4.2).

and its contents on a hot-plate and
huric acid. When the emission of white
place the crucible in the furnace (5.3),
0 975 °C, for 15 min in order to calcine
v to cool in a desiccator to ambient
bigh to the nearest 0,000 2 g.

ith a few drops of the sulphuric acid
i add, with care, 2 to 3 ml of the
blution (4.3).

ot-plate in order to volatilize the hydro-
pat more strongly in order to evaporate
If any residue remains in the crucible,
nt with the sulphuric and hydrofluoric

the furnace controlled at 950 to0 975 °C
to cool in a desiccator to yambient
pigh to the nearest 0,000 2 g.

my is the mass, in grams, of the crucible contain|ng the
insoluble product before the treatment with{dydrofltuoric
acid;

m, is the mass, in grams, of the-trucible after the
treatment with hydrofiuoric acid.

8 ACCURACY OF THE METHOD

The results obtained_Using this method are reprodudible to
the nearest + 0,2 % %mn/m), in absolute value.

9 TEST'REPORT
The test report shall include the following particularg:
a) the reference of the method used;
b) the results and the method of expression used
c) any unusual features noted during the determipation;

d) any operations not included in this International
Standard or the International Standard to which refer-
ence is made, or regarded as optional.
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ANNEX

ISO PUBLICATIONS RELATING TO SODIUM AND
POTASSIUM SILICATES FOR INDUSTRIAL USE

tter insoluble in

1ISO 1686 — Samples and methods of test — General.
ISO 1687 — Determination of density at 20 °C of samples in solution — Method using density hydrometer and method using
pyknometer.
ISO 1688 — Determination of dry matter — Gravimetric method.
SiO Si0
ISO 1689 — Calculation of the ratio —= or —=.
NaQO K2O
I1SO 1690 — Determination of silica content — Gravimetric method by insolubilization.
ISO 1691 — Determination of carbonate content — Gas-volumetric method.
ISO 1692 — Determination of total alkalinity — Titrimetric method.
1ISO 2122 — Preparation of solution of products not easily soluble in boiling water-and determination of m3
water.
1ISO 2123 — Determination of dynamic viscosity.
ISO 2124 — Determination of silica content — Titrimetric method.
ISO 3200 — Determination of sulphate content — Barium sulphate gfavimetric method.
ISO 3201 — Determination of iron content — 1,10-Phenanthrolife photometric method.
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