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ISO Recommendation R 1592 July 1970

UREA FOR INDUSTRIAL USE

DETERMINATION OF NITROGEN

VOLUMETRIC METHOUD

1. SCOPE

This [SO Recommendation describes a volumetric method for the determination of ©iitrogen in urea for indugtrial
use.

2. PRINCIPLE

Catalytic conversion of the nitrogen to ammoniacal nitrogen by heating in concentrated sulphuric acid solutipn.
Distillation of the ammonia in the presence of alkali; its absorptjon in an excess of standard sulphuric acid an
back [titration with standard sodium hydroxide solution using an indicator.

[=9)

3. REAGENTS
Distil]led water or water of equal purity,should be used in the test.

3.1 | Copper (1) sulphate, crystals\(CuSO,4.5H,0).

3.2 | Sulphuric acid, approxifmately p 1.84 (g/ml), 96 % (m/m) or 36 N solution.
3.3 | Sodium hydroxide;-450 g/l solution.

3.4 | Sulphuric acid,0.5 N standard volumetric solution.

3.5 | Sodium hydroxide, 0.5 N standard volumetric solution.

3.6 | Mixed indicator, ethanolic solution.
Dissolve 0.1 g of methyl red in about 50 ml of 95 % (V/V) ethanol and add 0.05 g of methylene blue.

4, APPARATUS
Ordinary laboratory apparatus and

4.1 Kjeldahl flask, 500 ml, fitted with a pear-shaped stopper.
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. PROCEDURE

4.2 Distillation apparatus with ground glass joints, preferably spherical, or any other form of apparatus, that
ensures quantitative distillation and absorption. For example the apparatus consists of (see Figure) :

Distillation flask (A),1000 ml, with a ground glass socket.
Bent distillation tube (B),fitted with a splash head, and connected to the dropping funnel (C).
Dropping funnel (C), cylindrical, 50 ml capacity, with a tap and ground glass cone.
Condenser, Liebig (D), useful length about 40 cm.

— Flask (E) conical 500 ml, with a ground glass socket, and two side bulbs

Spring clips (F).

S§ft  Test portion

Weigh, to the nearest 0.001 g, about 5 g of the test sample and transfer to the Kjeldahl flask (4.1).

52 Blank test

Carry out at the same time, and using the same procedure, a blank test with the same quantity of all the
reagents used for the determination.

513 Determination

5.3.1 Preparation of the sample solution. Add to thée Kjeldahl flask (4.1), containing the test portion (p.1),
25 ml of water, 50 ml of the sulphuric acid\selution (3.2) and 0.75 g of copper sulphate (3.1). Cjose
the Kjeldahl flask with its pear-shaped stopper and warm gently until all the carbon dioxide has peen
driven off. Steadily increase the heating until evolution of white fumes and then continue heating for
a further 20 minutes. Allow to cogl and carefully add 300 ml of water, cooling and stirring during the
addition.

Quantitatively transfer the'solution to a 500 ml one-mark volumetric flask. Dilute to the mark apd
mix,

5.3.2 Distillation. Transfer.50.0 ml of the sample solution (5.3.1) to the distillation flask (A). Add abgut
300 ml of watef,-several drops of the mixed indicator solution (3.6) and several smali pieces of
pumice. Smear-the joints of the apparatus with silicone grease. Fit the distillation tube (B) to thq
flask (A)dnd-Connect it to condenser (D).

Transferto flask (E), 40.0 ml of the sulphuric acid solution (3.4), about 80 mi of water and several
dréps of the mixed indicator solution (3.6). Attach the flask (E) to condenser (D), ensuring that|all
the'joints are gas-tight, using spring clips (F) for apparatus containing spherical joints.

Through the dropping funnel (C), add to the flask (A) sufficient sodium hydroxide solution (3.3)
| to peutralize the solution and then add 25 m] in excess.

When using the apparatus described, distil over into flask (E) a volume of about 250 to 300 ml. Cease
heating, disconnect the delivery tube (B) and carefully wash condenser (D), collecting the washings
in flask (E). Finally disconnect flask (E).

5.3.3 Titration. Thoroughly mix the solution in the flask and its two side bulbs and back titrate the excess
sulphuric acid solution with the sodium hydroxide solution (3.5) to the colour change of the
indicator.

During titration keep the solution thoroughly mixed by stirring.
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