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INTERNATIONAL STANDARD

1ISO 6192-1981 (E)

Light olefins for industrial use — Determination of
ammonia — Photometric method

WARNING — The operations specified in this International Standard must be carried out under a well ventilated hood
and in a completely flame-free environment (handling of flammable gas).

1 Scope and field of application

This International Standard specifies aiphotometric.method for
the determination of ammonia in light olefins for industrial use,
especially in ethylene (ethene), propylene (propene).and buta-
diene (1,3-butadiene).

The method is applicable to products having ammonia[(NH3)
contents greater than 0,25 mg/kg.

It is not applicable to butadiene inhibited by TBC (tert-butyl-

catechol), the red coloration of which interferes with the blue
coloration of indophenol.

2 Principle

Absorption of the ammonia from a gaseous sample in sulphuric
acid medium with the formation of ammonium sulphate.

Passing a current of nitrogen into the absorption liquid to
remove hydrogen sulphide which would interfere.

Formation in an alkaline medium of the indophenol complex by
reaction of the ammonium ions with phenol and hypochlorite
ions in the presence of sodium pentacyanonitrosoferrate(lil) as

catalyst. Photometric measurement of the blue coloration ob-
tained at a wavelength of about 625 nm.

3 Reagents and materials

During the analysis, use only reagents of recognized analytical
grade and only distilled water or water of equivalent purity.

3.1 Nitrogen.

3.2 Sulphuric acid, approximately 0,05 g/I solution.

3.3 Sodium hydroxide, approximately 40 g/ solution.

3.4 Sedium/hypochiorite, alkaline solution.

Dissolve 2,5 g of sodium hydroxide in water, add 4,2 ml of a
sodium hypochlorite (NaOCI) solution containing 5 % active
chlorine and dilute to 500 ml with water.

Store this solGtion i a'dark glass flask. It is stable for 2 months.

3.5 Phenol and sodium pentacyanonitrosoferrate(lil)
solution.

Dissolve 5,0 g of phenol (CgH5OH) and 0,050 g of sodium pen-
tacyanonitrosoferrate(lll) dihydrate (sodium nitroprusside)
[NayFe(CN)5(NO).2H,0] in 500 ml of water.

Store this solution in a coloured flask made of plastics material.
It is stable for 2 months.

3.6 Ammonia, standard solution corresponding to 50 mg of
NH; per litre.

Weigh, to the nearest 0,000 1 g, 0,157 0 g of ammonium
chloride (NH,CI), transfer quantitatively into a 1 000 ml one-
mark volumetric flask, dissolve in water, dilute to the mark and

mix.

1 ml of this standard solution contains 50 pg of NHs.

3.7 Ammonia, standard solution corresponding to 2,0 mg
of NHj per litre.

Place 20,0 ml of the standard ammonia solution (3.6) in a
500 ml one-mark volumetric flask, dilute to the mark and mix.

1 ml of this solution contains 2,0 pug of NH;.

Prepare this solution at the time of use.
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4 Apparatus
Ordinary laboratory apparatus and :

4.1 Spectrophotometer, fitted with cells of thickness
20 mm, or

4.2 Photoelectric absorptiometer, fitted with filters giving
maximum transmission between 600 and 660 nm, and cells of
thickness 20 mm.

If necessary, cells of different thickness can be used and the
mass of the test portion changed accordingly.

4.3 Two absorption flasks, assembled in series (see the
figure) of capacity 100 mi, with sintered glass discs of porosity
P 100 (pore size index between 40 and 100 pm).

4.4 Gas meter, 1 litre per revolution.

4.5 Water bath, capable of being controlled at 37 + 1 °C.

5 Sampling

The sampling of ethylene, propylene and butadiene will form
the subject of a future International Standard.

Take samples of 10 to 50 g in sample bottles of an appropriate
stainless steel and analyse the contents as soon as possible.

6 Procedure

6.1 Preparation of the calibration graph

The calibration graph should be prepared each time a new solu-
tion of phenol and sodium nitroprusside (3.5) and/or a new
sodium hypochlorite solution (3.4) is prepared.

6.1.1 Preparation of standard colorimetric solutions
related to photometric measurements carried out in cells of
thickness 20 mm

Into a series of six 50 ml one-mark volumetric flasks, place 1 ml
of the sodium hydroxide solution (3.3) and the volumes of the
standard ammonia solution (3.7) indicated in the following
table.

Standard ammonia Corresponding mass
solution (3.7) of ammonia

mi Mg

0* 0

0,50 1,0

1,00 2,0

2,00 4,0

5,00 10,0
10,00 20,0

*

Compensation solution.

Into each flask, place 5,0 ml of the phenol and sodium
nitroprusside solution (3.5) and shake. Add 5,0 ml of the

sodium hypochlorite solution (3.4) and again shake. Dilute to
the mark and mix.

Place the flasks in the water bath (4.5) controlled at 37 + 1 °C

for 20 min. Allow to cool to room temperature for about
40 min.

6.1.2 Photometric measurements

Measure the absorbances of the standard colorimetric solutions
(6.1.1) in cells of thickness 20 mm using the spec-
trophotometer (4.1) set at the wavelength of maximum absorp-
tion (about 625 nm) or using the photoelectric absorptiometer
(4.2) fitted with appropriate filters, after having adjusted the in-
strument, in each case, to zero absorbance against the com-
pensation solution.

6.1.3 Plotting the calibration graph

Plot a graph having, for example, the masses of ammonia, in
micrograms per 50 ml of standard colorimetric solution, as
abscissae and the corresponding values of absorbance as or-
dinates.

6:2| Determination

6.2.1" “Absorption

Place.30 ml of the sulphuric acid solution (3.2) in each of the
two_absorption, flasks (4.3) and connect the different com-
ponents of the apparatus in the following order :

a) absorption flasks;
b) gas meter.

Determine, to the nearest 0,1 g, the mass of the sample bottle
and its contents and fit the gas outlet of the bottle to the first
absorption flask. Pass the gas into the apparatus at a rate of 30
to 40 I/h until the sample bottle is empty. Re-weigh the empty
bottle to the nearest 0,1 g.

Pass a current of nitrogen (3.1) into the absorption liquid in the
two absorption flasks to remove any dissolved hydrogen
sulphide.

6.2.2 Preparation of the test solution

Transfer quantitatively the contents of the two absorption
flasks into a 100 ml one-mark volumetric flask, add 2 ml of the
sodium hydroxide solution (3.3), dilute to the mark and mix.
Take an aliquot portion (between 1 and 40 ml) of this solution,
containing between 1and 20 pg of NH3, and place it in another
50 ml one-mark volumetric flask.

Add to this flask 5,0 ml of the phenol and sodium nitroprusside
solution (3.5) and shake. Add 5,0 ml of the sodium
hypochlorite solution (3.4) and shake again. Dilute to the mark
and mix.

Place the flask in the water bath (4.5), controlled at 37 + 1 °C,
for 20 min. Allow to cool to room temperature.



6.2.3 Photometric measurement

Carry out the photometric measurement on the test solution
(6.2.2) by the procedure described in 6.1.2, after having ad-
justed the instrument to zero absorbance against the blank test
solution (6.3).

6.3 Blank test

Place 60 ml of the sulphuric acid solution (3.2) in a 100 ml one-
mark volumetric flask and dilute to the mark.

Take a volume of this solution equal to that of the aliquot por-
tion taken for the preparation of the test solution and place it in
a 50 ml one-mark volumetric flask. Proceed as specified in
6.2.2, starting from ""Add to this flask...”.

7 Expression of results

By means of the calibration graph (6.1.3), determine the mass
my, in micrograms, of ammonia (NH3) corresponding to the ab-
sorbance of the test solution.

The ammonia content, expressed in milligrams of NHj3 per
kilogram, is given by the formula

mqy x 100
V' x mg
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where

mq is the mass, in grams, of sample (6.2.1) taken for ab-
sorption;

my is the mass, in micrograms, of ammonia in 50 ml of the
test solution;

V' is the volume, in millilitres, of the aliquot portion of the
liquid treated (6.2.2).

8 Test report

The test report shall contain the following information :
a) an identification of the sample;
b) the reference of the method used;
c) the results and the method of expression used;
d)| Jany' unusual features noted during the determination;

e)) any operation not included in this International Stan-
dard or regarded as optional.

Sample
—

Needle

valve

Absorption %

flasks

Gas meter

Sulphuric acid

Figure — Absorption apparatus
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