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ISO Recommendation R 996 February 1969

POTASSIUM HYDROXIDE FOR INDUSTRIAL USE

DETERMINATION OF SILICA CONTENT

GRAVIMETRIC METHOD BY PRECIPITATION

OF THE QUINOLINE-SILICOMOLYBDIC COMPLEX

1. SCOPE

This 190 Recommendation describes a gravimetric method for the determination-of the silica conterjt in
potassikm hydroxide for industrial use by precipitation of the quinoline-silicomolybdie complex.

2. FIELD OF APPLICATION

The mdthod is applicable to the determination of silica (Si0,) content lower than 0.01 %, (m/m) calculated
on KOH.

3. PRINCIPLE

Dissolution of a test portion and acidification by, hydrochloric acid solution, formation of the silicomolybdic
complek and precipitation of a high molecular ‘weight compound by quinoline, filtration, washing, drying at
150 °C|and weighing of the compound.

4. REACTION

The bhsic reaction (precipitation by quinoline introduced in the form of hydrochloride) is as follpws :

$i0,.12M60, .2H, 0 + 4C,H, N.HCI = (C,H,N), Si0, .12M00, .2H, 0 + 4HCl

5. REAGENTS

Distillefl water or water of equivalent purity should be used in the test.

5.1 Hydrochloric acid, approximately d = 1.19, 38 °/, (m/m) or 12 N solution.

5.2 Ammonium molybdate, 100 g/1 solution.
Dissolve 10 g of ammonium molybdate tetrahydrate [(NH,),Mo,0,,.4H,0] in water and dilute to
100 ml.

5.3 Oxalic acid, 100 g/l solution.
Dissolve 10 g of oxalic acid in water and dilute to 100 ml.
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5.4 Quinoline, 20 g/l hydrochloric solution.
Dissolve 20 ml of quinoline, approximately d = 1.093 to 1.096, in 25 ml of the hydrochloric acid
solution (5.1). Stir and dilute to 1000 ml.

5.5 Washing solution.
Dilute 25 ml of the quinoline hydrochloric solution (5.4) to 1000 ml.

5.6 Methyl orange, 0.5 g/l solution.
Dissolve 0.05 g of methyl orange in water and dilute to 100 ml.

6. APPARATUS
6.1  Oxdinary laboratory apparatus.

6.2  Fiter crucible, with sintered disk of porosity between 5 and 15 um.

7. PROCEDURE

7.1 Té¢st portion

In a weighing bottle of approximately 100 ml capacity, fitted with @ ground glass stopper, weigh to| the
ndarest 0.1 g a mass of the test sample (solid or liquid)* containing 20 + 0.1 g of KOH (see clause 9.1).

72 B

Together with the analysis and following the same procedure, carry out a blank test using the same
quantities of all reagents (see clause 9.2).

test

7.3  Determination

Place the test portion (7.1) in a beaker of suitable capacity (600 ml, for example). In the case of jolid
terial, dissolve the test portion in about 100-ml of water; in the case of liquid material, dilute to appgoxi-
tely 100 ml.

Afd 2 drops of the methyl orange solution (5.6), neutralize by slowly adding the hydrochloric acid soluftion
(§.1) and add an excess of approximately 3 ml of the acid.

Cool to room temperature, transfer to a 250 ml one-mark volumetric flask, dilute to the mark and jmix
tHoroughly.

Qpantitatively transfer ~the/solution back to the 600 ml beaker using only a minimum volum¢ of
rifising water. Add 25-ml-of the ammonium molybdate solution (5.2) and wait 10 minutes so as to allow
tHe silicomolybdic complex to form.

Then add 25 mlof-the hydrochloric acid solution (5.1) and 20 ml of the oxalic acid solution (5.3). Stif for
30 seconds te, promote the decomposition of any phosphomolybdic complex that may have formed, then,
while still stirring, add 25 ml of the quinoline solution (5.4).
Hpat to'approximately 80 °C, stirring from time to time so as to obtain a precipitate which can easily be
filtered; and then cool to room temperature,
Weish—the—t ible— (62 previvusty driedimamovenrat1+56—-€-and-cootedtoroomtemperature' in a
desiccator. Filter the decanted solution through the filter crucible, maintaining a reduced pressure by
means of a filter pump or a vacuum pump.

Wash the precipitate once by decantation in the beaker with the washing solution (5.5), transfer the
precipitate to the filter crucible and wash six times.

Drain by keeping under vacuum for 1 minute and dry the filter crucible with its contents in an oven at
150 °C for 1 hour. Remove the filter crucible from the oven, cool to room temperature in a desiccator and
quickly weigh.

* See ISO Recommendation R 988, Potassium hydroxide for industrial use — Preparation and storage of test sample, clause 2.2.
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