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INTERNATIONAL STANDARD

1SO 3706-1976 (E)

Phosphoric acid for industrial use (including foodstuffs) —
Determination of total phosphorus(V) oxide content —
Quinoline phosphomolybdate gravimetric method

1 SCOPE

This International Standard specifies a gravimetric method
using qdiinoline phosphomolybdate for the determination
of the total phosphorus(V) oxide content of phosphoric
acid for [industrial use (including foodstuffs).

2 FIEI[D OF APPLICATION
e

The method is applicable to phosphoric acids, whether or
not they are homogeneous and whether or not they contain
polyphgsphoric acids.

3 PRINCIPLE

Prelimingry hydrolysis of the polyphosphoric acids. by
boiling {n the presence of hydrochloric acid. Precipitation
of the ghosphoric acid in the form of quinoline phospho-
molybddte in the presence of acetone. Filtration, washing,
drying ahd weighing of the precipitate.

4 REAGENTS

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

4.1 Hydrochlorictacid, p approximately 1,19 g/ml, about
38 % (m{m) or_approximately 12 N solution.

4.2 Citromolybdate reagent.

4.2.5 Add solution (4.2.4) to solution|(4.2.3) and mix.

Allow to stand for at least 12 h-and filter|through the filter
crucible (5.1).

Store this solution protected from light, in a well-stoppered

flask.

4.2.6 Add 280 ml of acetone to solution ((4.2.5) and dilute
to 1 000 mLwith water.

Do not keep this solution for more thgn 1 week. Store
under the same conditions as solution (4.2|5).

5 APPARATUS

Ordinary laboratory apparatus and

5.1 Filter crucible, with sintered glass Hisk, of porosity
P10 (pore size index between 4 and 10 um).

5.2 Electric oven, capable of beind controlled at

250+ 10 °C.

6 PROCEDURE

6.1 Test portion and preparation of the t¢st solution

6.1.1 Homogeneous phosphoric acid (or| phosphoric acid
containing a precipitate which readily forms a suspension)

4.2.1 Dissolve 70g of sodium molybdate dihydrate
{(NayMo0O4.2H,0) in 150 m! of water.

4.2.2 Dissolve 60g of citric acid monohydrate
{CeHg07.H,0) in 150 mi of water and add 85 ml of nitric
acid solution, p approximately 1,40 g/ml, about 68 %
(m/m) or approximately 14 N solution.

4.2.3 Add, while stirring, solution 4.2.1 to solution 4.2.2.

4.2.4 Add 35 ml of nitric acid solution, p approximately
1,40 g/ml, about 68 % (m/m) or approximately 14 N
solution, then 5 ml of recently distilled quinoline to 100 ml
of water.

Weigh by difference, to the nearest 0,0002 g, 5+ 0,2 g of
the test sample, in such a way that there is no gain or loss
of moisture.

Transfer the test portion to a flask of about 250 ml
capacity, add 10 ml of the hydrochloric acid solution (4.1),
cover with a clock-glass and boil for about 10 min. Cool,
add about 100 ml of water and 10 ml of the hydrochloric
acid solution (4.1). Transfer the solution quantitatively
to a 500 ml one-mark volumetric flask, dilute to the mark
and mix.

Transfer 50,0 ml of this solution to a 500 ml one-mark
volumetric flask, dilute to the mark and mix (solution A).

Prepare this dilution at the time of use.
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6.1.2 Non-homogeneous phosphoric acid, containing a
precipitate which does not readily form a suspension

Weigh by difference, to the nearest 0,05 %, the whole of
the assay samplel), in such a way that there is no gain or

loss of moisture.

Transfer the sample to a polyethylene or polypropylene
flask of suitable capacity, and homogenize by dilution
or any other method which does not involve any loss of

the constituents.

Dilute to about 100 ml and add 100 ml of the citro-
molybdate reagent (4.2). Cover the beaker with a clock-
glass and warm, inside a fume cupboard, on a hot-plate,
until its contents reach 75+5°C and maintain at this
temperature for about 30s. (Do not use a flame and do
not mix, either during the addition of the reagent or during
the heating, so as to avoid the formation of clots.) Allow
to cool to ambient temperature, stirring three or four
times with a glass rod during cooling.

Heat the filter crucible (5.1) in the oven (5.2) controlled
at 250 £ 10°C, and leave for 15 min starting from the

After homogeni
0,05 %, a test p
phosphoric acid,
the hydrochlorid
glass and boil fo
water and 10 m

g, wetgh—by—difference—to—theTrearest
rtion containing about 5 g of the original
place in a 250 ml beaker and add 10 ml of
acid solution (4.1) cover with a clock-
about 10 min. Cool, add about 100 ml of
of the hydrochloric acid solution (4.1).

Transfer the solyition quantitatively to a 500 ml one-mark

volumetric flask,

Transfer 50,0 m
volumetric flask,

Prepare this dil
necessary.

NOTE — Homeoger]
dilution with wat
prolonged stirring

dilute to the mark and mix.

of this solution to a 500 m! one-mark
dilute to the mark and mix (solution A).

ution at the time of use and filter if
ization may generally be achieved by simple

r {(or dilute hydrochloric acid solution), with
in a stoppered flask, the quantity of liquid

added being weighdd to the nearest 0,05 %.

When this treatmg
should be carried
with hot water with

nt is insufficient, a more effective treatment
but depending on the particular case (treatment
stirring in a stoppered flask, for example).

Finally, in the case where an insoluble deposit remains which

adheres to the wa
which cannot be
analysed separately|

6.2 Blank test

Carry out a bla
nation, followind
quantities of all

6.3 Determinati

Depending on th

Is of the vessel containing the assay sample*.dr
Hispersed, it should be recovered, weighed and

hk test at the same time~as the determi-
the same procedure (@nd” using the same
the reagents as used ih the determination.

bn

e expected\phosphorus(V) oxide content,

stabilization of the temperature. Allow to eopl in a
desiccator containing silica gel in good condition and
weigh to the nearest 0,000 1 g.

Decant the liquid through the filter crucible (5.1) gnd wash
the precipitate six times, by decdntation, using about
30 ml of water each time. Transfer the precipitatg quanti-
tatively to the filter crucible (5.1) with the aid of| a jet of
water from a wash-bottie. Thén wash the precipifate four
times, removing each portion of wash water by |suction.

Place the filter crucible in the oven (5.2) maintained at
250 £ 10 °C and _feaye for 15 min starting from the
stabilization of_ the temperature. Allow to cool|for not
more than 30.min in a desiccator containing dilica ge!
in good condition and weigh to the nearest 0,000 1|g.

7 EXPRESSION OF RESULTS

7.1 Method of calculation and formulae
The total phosphorus(V) oxide content, expres$ed as a
percentage by mass of P,Og, is given by the formufae :

7.1.1 Homogeneous phosphoric acid (see 6.1.1)

500 100
(my —my) X0,032 07 X——XD X— =
50 mg
32,07 xD x(mq —mj)
Mo

7.1.2 Non-homogeneous phosphoric acid (see 6.1.R)

transfer to a 400|ml beaker the aliquot portion of solution 500 100
A (6.1) shown in[thefollowing table. (mq =m3) x0,032 07 X?d' XD x m =
mg XM _L4 —
7o 1113

Expected P,0g5 content

Aliquot part of solution A
(6.1) to be taken

% (m/m) mi

Less than 30
From 30 to 50
Greater than 50

50
25
20

_ 32,07 X D X (m1 _mz) X (mo +m3)

Mmag XMy

where
mgq is the mass, in grams, of the test portion (6.1);

m4 is the mass, in grams, of precipitate obtained with
the aliquot portion of the test solution (6.3);

1) The definition of the term “‘assay sample’’ will be given in 1SO 4285, Phosphoric acid for industrial use — Sampling technique. (At present
at the stage of draft.)

If the assay sample is not available, a test sample may be taken from the laboratory sample, which must first be thoroughly mixed so as to
render it completely homogeneous. In this case, weigh, to the nearest 0,05 %, about 25 g and treat it as described for the assay sample.
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mo is the mass, in grams, of precipitate obtained with
the corresponding aliquot portion of the blank test
solution (6.2);

ms is the total mass, in grams, of water or other
reagents added for the homogenization (see 6.1.2, note);

m, is the mass, in grams, of homogenized assay sample
taken (see 6.1.2);

D is the ratio of the volume of the test solution

(solution A) (6.1) to the voiume of the aliquot portion
taken faor thao dotarminatiaon (R Q),

I1SO 3706-1976 (E)

8 TEST REPORT

The test report shall include the following particulars :

a) the reference of the method used;
b) the results and the method of expression used;

c) any unusual features noted during the determi-
nation;

0,032|07 is the factor for conversion of quinoline
phosphomolybdate to phosphorus(V) oxide.

ISO 847 |- Determination of sulghate content —<JFitrimetric method.

ISO 848 |- Determination of calcium content — Titrimetric method.

1SO 849 |- Determination of iron content’= 2,2’-Bipyridyl photometric method.

1ISO 2997 — Determination of sulphate/content — Method by reduction and titrimetry.

1SO 3359 — Determination of drsenic content — Silver diethyldithiocarbamate photometric method.

ANNEX

PUBLICATIONS RELATING TO PHOSPHORIC ACID FOR INDUSTRIAL USE

d) any operation not included “n tLis International
Standard or regarded as optional,

ISO 3360 — Determinatioriaffluorine content — Alizarin complexone and lanthanum nitrate photometric mgthod.*

ISO 3361 — Determination of soluble silica — Reduced molybdosilicate photometric method.

ISO 3706 — Determination of total phosphorus(V) oxide content — Quinoline phosphomolybdate gravimetri¢ method.™

ISO 3707 —Determination of calcium content — Flame atomic absorption method.*

*

ISO 370 Dot + P £ okl +l +. + Dog 44 et oo
oTiciTTauoiT O CiOTIat—CUOUITIeTTU TOoETTOuUIme eIt aTOuUT

I1SO 3709 — Determination of nitrogen oxides content — 3,4-Xylenol photometric method.®

ISO 4285 — Sampling technique.

* Also applicable to phosphoric acid for use in the foodstuffs industry.
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