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FOREWORD

ISO (the International Organization for Standardization) is a worldwide federation
of national standards institutes (ISO member bodies). The work of developing
International Stgndards is carried out through ISO technical committees. Every
member body infterested in a subject for which a technical committee has been set
up has the right[to be represented on that committee. International organizations,
governmental angl non-governmental, in liaison with 1S0, also take part in the work.

Draft Internatiopal Standards adopted by the technical committees are circulated
to the member bodies for approval before their acceptance as International
Standards by thg ISO Council.

International  Ptandard 1SO 5375 was developed by Technical Committee
ISO/TC 47, Chemistry, and was circulated to the member bodies in June 1977.

It has been approved by the member bodies of the following countries:

Austria Germany, F. R.- Portugal

Belgium Hungary Romania

Brazil India South Africa, Rep. of
Bulgaria Israel Switzerland

Chile Italy Turkey
Czechosloyakia Korea, Rep. of United Kingdom
Egypt, Ardb Rep. of Netherland$§ U.S.S.R.

France Poland Yugoslavia

No member body expressed disapproval of the document.

This Internationpl Standard has\also been approved by the International Union of
Pure and Appliedd Chemistry (FJUPAC).

© International Organization for Standardization, 1979 e

Printed in Switzerland


https://standardsiso.com/api/?name=a6fce8f8c2083d90d3f6987484bee1e0

INTERNATIONAL STANDARD

ISO

5375-1979 (E)

Condensed phosphates for industrial use (including foodstuffs)
— Determination of oxides of nitrogen content — 3,4-Xylenol

spectrophotometric method

1 SCOHE

This Intdrnational Standard specifies a 3,4-xylenol spectro-
photomdtric method for the determination of the oxides
of nitroden content of condensed phosphates for industrial
use (inclfiding foodstuffs).

2 FIELD OF APPLICATION

The method is applicable to products having an oxides of
nitrogen| content, expressed as nitrogen (N), equal to or
greater than 2 mg/kg.

3 PRINCIPLE

Oxidatidn of nitrous nitrogen of a test portion to nitric
nitrogen|by potassium permanganate.

Reaction} of nitric nitrogen with 3,4-xylenol undec'specified
conditiohs to form a nitrate derivative. Distillation of the
nitrate dlerivative and absorption in a sedium hydroxide
solution| Spectrophotometric measurenient of the yellow-
coloured nitrophenol at a wavelength_of about 435 nm.

4 REAGENTS

During the analysis, use{only reagents of recognized ana-
lytical gfade and only distilled water or water of equivalent
purity.

4.1 Mefcury(|I¥acetate [Hg(CH;COO),].

4.2 Sulphuric acid, approximately 80 % (m/m) solution.

Store this solution below 5 °C.

4.4 Potassium permanganate, approximgtely 16 g/l solu-

tion.

4.5 Sodium hydroxide, approximately 80|g/l solution.

4.6 Hydrogenperoxide, 1 g/l solution.

4.7 Potassium nitrate, standard solution
0,500.¢ of nitrogen per litre.

corresponding to

Weigh, to the nearest 0,001 g, 3,609 g of gotassium nitrate,
previously dried for 2 h at 120 °C and dooled in a desic-

cator. Transfer it to a 1 000 mi one-mark

volumetric flask,

dissolve in a little water, dilute to the marld and mix.

1 ml of this standard solution contains 500 pg of N.

4.8 Potassium nitrate, standard solution
0,005 g of nitrogen per litre.

corresponding to

Transfer 10,0 ml of the standard potassiumn nitrate solution
(4.7) to a 1 000 ml one-mark volumetric flask, dilute to the

mark and mix.

1 ml of this standard solution contains 5 ug of N.

5 APPARATUS

Ordinary laboratory apparatus and

Eliminate oxides of nitrogen from 800 ml of sulphuric acid,
o approximately 1,84 g/ml, by adding it cautiously to
about 200 ml of water and heating until white fumes are
evolved. Cool, add the fumed acid to a further 200 m| of
water and again heat to fuming. Repeat the dilution and
fuming once more.

Cool and add 750 ml! of this sulphuric acid, while stirring,
to 250 ml of water.

4.3 3,4-Xylenol, 50 g/I solution in acetic acid.

Dissolve 5 g of 3,4-xylenol in glacial acetic acid, p approxi-
mately 1,05 g/ml, about 17,4 N solution, and dilute to
100 ml with acid of the same quality.

51 Water hath_capahle of heing controlled at 35+ 1 °C.

5.2 Distillation apparatus, with 24/29 co
joints (see ISO 383), comprising, for exam
parts (see the figure).

nical ground glass
ple, the following

5.2.1 Distillation flask, of capacity 250 mi.

5.2.2 Sloping recovery bend, at 75°.

5.2.3 Liebig condenser, water circulation, effective length
approximately 450 mm, connecting to the sloping recovery

bend (5.2.2).

5.3 Spectrophotometer.
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6 PROCEDURE

WARNING — The residual solutions of distillation contain
mercury salts. For the removal and recovery of mercury,
in order to prevent pollution of waste water, treat the
solutions as follow :

— collect the residual solutions in a container of con-
venient capacity;

— precipitate the mercury in an alkaline medium with
excess sodium sulphide:

Dilute, with water, the contents of each flask to 5 ml and
treat each as follows :

Place the distillation flask (5.2.1) in a bath of water and ice,
and introduce into the flask 0,200 g of the mercury(ll)
acetate (4.1)7). Then add 15ml of the sulphuric acid
solution (4.2) very slowly, in small portions and with
stirring, so that the temperature never exceeds 35 °C. Add,
drop by drop, the volume of the potassium permanganate
solution (4.4) necessary to give a pink coloration which is
stable for a few minutes, and then decolorize the solution

— oxidize th{s excess by hydrogen peroxide to prevent
the mercury [from re-dissolving in the form of poly-
sulphides;

— decant angl filter the mercury-free solution before
disposal to wabpte;

— transfer thle insoluble residues to a storage container
with a view tp subsequent recovery of the mercury by
specialist firmg.

6.1 Test portion

Weigh, to the nearest 0,001 g, about 1 g of the test sample.

6.2 Blank test

Carry out a blapk test at the same time as the determi-
nation, followind the same procedure and using the same
quantities of all reagents used for the determination.

6.3 Preparation pf the calibration graph

6.3.1 Preparatiop of standard colorimetric solutions™for
spectrophotometfic measurements in cells of optical path
length 4 or 5 cm.

Into a series of seven of the distillation flasks+{(5.2.1), place
the volumes of |[the standard potassium-nitrate solution
(4.8) shown in the following table :

by adding, drop by drop, the hydrogen peroxide kolution
(4.6). Withdraw the flask from the bath, add\T'ml of the
3,4-xylenol solution (4.3), stir and place the)flask in the
water bath (5.1), controlled at 35+ 1 2C. .Stir frgm time
to time. After 30 min, cautiously “add, while [stirring,
100 ml of water to the flask.

6.3.2 Distillation

Connect the flask to thecdistillation apparatus (5J2), heat
to boiling and collect; over a period of approximately
15 min, 30 ml of distillate in a 50 m| one-mark vo|lumetric
flask containing. M ml of the sodium hydroxide polution
(4.5). Stop thelcirculation of condenser water and distil
a few more ‘millilitres. Cool the flask containing [the dis-
tillate to ambient temperature, dilute to the mark gnd mix.

6.3.3 “Spectrophotometric measurements

photometer (5.3) at the wavelength of maximum|absorp-
tion (wavelength about 435 nm), after having adjufted the
apparatus to zero absorbance against the compgnsation
solution.

After 15 min, carry out the measurements with the [pectro-

6.3.4 Plotting the graph

Plot a graph having, for example, the masses, i micro-
grams, of nitrogen (N) contained in 50 ml of the Jtandard
solutions as abscissae, and the corresponding vjlues of
absorbance as ordinates.

6.4 Determination

6.4.1 Preparation of the test solution

6.4.1.1 If the test portion (6.1) contains from 2 {o 25 ug

Standard p(ftassi hm nitrate Corresponding mass of N
solution (4.8)
ml Hg
0" 6
04 2
1,0 5
2,0 10
3,0 15
4,0 20
5,0 25

* Compensation solution.

ot oxides of nitrogen, expressed as nitrogen (N), introduce
it directly into the distillation flask (5.2.1) and add 5 ml
of water. Proceed in accordance with 6.4.1.3.

6.4.1.2 If the test portion (6.1) contains more than 25 g
of oxides of nitrogen, expressed as nitrogen (N), dissolve it
in water, transfer the solution quantitatively to a volu-
metric flask of convenient capacity, dilute to the mark and
mix. This solution should contain between 2 and 25 pg of
nitrogen (N) per 5 ml.

1) The addition of mercury (l1) acetate has been found necessary to avoid interference from chlorides.
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Place 5,0 ml of this solution into the distillation flask
(5.2.1). Proceed in accordance with 6.4.1.3.

6.4.1.3 Place the distillation flask and its contents in a
bath of water and ice and add 0,200 g of the mercury(il)
acetate (4.1).

Then add 15 ml of the sulphuric acid solution (4.2) very
slowly, in small portions and with stirring, so that the
temperature never exceeds 35 °C. Add, drop by drop, the

volume f—the—potassivm—permanganate—solution—4.4)

1SO 5375-1979 (E)

The nitrogen content, expressed as milligrams of N per
kilogram, is given by the formula

m, —m,
XD
mg
where

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

necessary to give a pink coloration which is stable for a
few minlites. Then decolorize the solution by adding, drop
by drop| the hydrogen peroxide solution (4.6). Withdraw
the flask from the bath, add 1 ml of the 3,4-xylenol
solution|(4.3), stir and place the flask in the water bath
(5.1), controlled at 35+ 1°C. Stir from time to time.
After 30 min, cautiously add, while stirring, 100 ml of
water to|the flask.

6.4.2 Dystillation

Connect| the flask to the distillation apparatus (5.2) and
distil as gpecified in 6.3.2.

6.4.3 Spectrophotometric measurements

Carry oUt the spectrophotometric measurement of the test
solution|(6.4.2) and of the blank test solution (6.2) as spe-
cified i 6.3.3, after having adjusted the apparatus to
zero abs@rbance against water.

7 EXPRESSION OF RESULTS

By means of the calibration graph (6.3.4). determine the
masses, jn micrograms, of nitrogen corresponding to the
values of the spectrophotometric (medsurements (6.4.3).

m, 1is the mass, in micrograms, of_njtrogen found in
the test solution;

m, is the mass, in micrograms, “of nftrogen found in
the blank test solution.

D is the ratio of the «&alume, in millilitres, of the test
solution to the volumé, in millilitred, of the aliquot
portion taken faf-the determinatior]. (If the deter-
mination has beencarried out on the Wwhole of the test
solution, D js équal to 1.)

8 TEST REPORT
The test report shall include the following particulars :
a) an identification of the sample;

b) the reference of the method used;
c) the results and the method of pxpression used;

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

e) any operation not included in this International
Standard, or regarded as optional.



https://standardsiso.com/api/?name=a6fce8f8c2083d90d3f6987484bee1e0

ISO 5375-1979 (E)

(5.2.2)

o

T_/ %} conical joints
\w_’/
(5.2.3)
~_ il — (5.2.1)

=
———
N—
N— —
jp— )—/

FIGURE — Typical distillation apparatus

ANNEX

8O PUBLICATIONS RELATING TO CONDENSED PHOSPHATES FOR INDUSTRIAL USE
(INCLUDING FOODSTUFFS)

ISO 5372 — Determination of arsenic content — Silver diethyldithiocarbamate photometric method.
ISO 5373 — Determination of calcium content — Flame atomic absorption method.
ISO 5374 — Determination of chloride content — Potentiometric method.

ISO 5375 — Determination of oxides of nitrogen content — 3,4-Xylenol spectrophotometric method.
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