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a subject for which a technical committee has been established has

the right to be represented on that committee. International organizations, govern-
mental and non-gpvernmental, in liaison with ISO, also take part in the work.
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INTERNATIONAL STANDARD

1SO 7106-1985 (E)

Liquefied anhydrous ammonia for industrial use —
Determination of oil content — Gravimetric and infra-red

spectrometric methods

WARNING — Liquefied anhydrous ammonia is a highly corrosive, toxic substance, which boils at £33.3 °C at standard
atmosphetlic pressure. Its action on the skin is strongly corrosive, producing severe and painful burns. Qontact with the

eyes can dause permanent blindness.

Its vapourlis strongly irritant to the mucous membrane and eyes, and produces a suffocating effect or] the respiratory

tract.

In concenfrations of 16 to 25 % (V/ V), gaseous anhydrous ammonia forms explasive’mixtures with air.

Personnel responsible for handling the product shall be fully informed as to its’dangerous character and|the precautions

to be takeh.

Operatorsl;hall wear thick rubber gloves, a rubber apron and full face-and head protection, and shall be|provided with a

protective|gas-mask fitted with a filter for ammonia.

The operations described shall be carried out only in a well-ventilated fume-cupboard.

For furthef information, see the appropriate sections of ISO 3165.

1 Scope and field of application

This Interntional Standard specifies twe~methods for the
determinatipn of the oil content non volatile-at about 105 °C, of
liquefied arjhydrous ammonia for industridl use, namely:

— a gfavimetric method;
— an |nfra-red spectrometric method.

The gravimptric method {s-applicable to products having an oil
content eqfial to or greater than 10 mg/kg.

The infra-r¢d spectrometric method, being more sensitive, is
applicable fta_products having an oil content greater than

tetrachloride, of the oil contained in the residue and deter-
mination of the oil content by method 3.1 of 3.2.
3.1 Gravimetric method

Evaporation of the organic solvent and weighjng of the residue.

3.2 Infra-red spectrometric method

Spectrometric measurement of the absorbafce of the organic
phase at a wavelength of approximately 3,42 um, that is, the
most intense absorption band corresponding(to the asymmetric
vibration of the CH radicals.

1 mg/kg.

2 References

ISO 3165, Sampling of chemical products for industrial use —
Safety in sampling.

ISO 7103, Liquefied anhydrous ammonia for industrial use —
Sampling — Taking a laboratory sample.
3 Principle

Evaporation at ambient temperature of a test portion of
liquefied anhydrous ammonia, extraction, using carbon

4 Reagents and materials

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

4.1 Carbon tetrachloride, giving no absorbance at a
wavelength of approximately 3,42 um.

WARNING — Carbon tetrachloride is toxic. Avoid
breathing vapour. Avoid contact with skin and eyes.
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4.2 Hydrochloric acid (o approximately 1,19 g/ml), ap-
proximately 4 % (m/m) solution.

4.3 Sulfuric acid (o approximately 1,84 g/ml), approxi-
mately 10 % (m/m) solution.

4.4 Freezing mixture, consisting of a mixture of solid car-
bon dioxide and technical grade methanol in such proportions
as to be capable of reaching a temperature between —35 and
—40 °C.

NOTE — As an alterpative to methanol, technical grade acetone may

6 Sampling

Use the procedure specified in 1SO 7103.

7 Procedure

WARNING — Carry out all operations in a well-ventilated
fume cupboard.

7.1 Test portion

Weigh, to the nearest 0,1 g, the assembly comprising the two

be used.

4.5 Paraffin oil] standard solution in carbon tetrachloride,
corresponding to (,500 g of oil per litre.

Weigh, to the neprest 0,000 1 g, 0,060 g of paraffin oil of
spectrometric grade (n-hexadecane is suitable), place in a bea-
ker of suitable capacity (100 ml is suitable) and dissolve in
approximately 50 mil of the carbon tetrachloride (4.1). Transfer
the solution quantitatively to a 100 ml one-mark volumetric
flask, dilute to the fnark with the same carbon tetrachloride and
mix.

1 ml of this standdrd solution contains 0,50 mg of oil.

4.6 Methyl red] 1 g/1 solution in 95 % (V/ V) ethanol.

5 Apparatus

Ordinary laboratory apparatus and

5.1 Apparatus for taking the test portion.

A typical example [of this apparatus is shown in thefigure and
consists of the following items:

5.1.1 Glass tes{ tube, of total capacity 250 mi, having a
200 ml reference mark, fitted with a 24/29(ground glass stopper
to an arm with a three-way stopcock (3).and a side arm for con-
necting it in serie$ to two conical flasks (A and B), each of
1 000 ml capacity.

In the assembled gpparatus)\the test tube is thus linked to two
three-way stopcogks (3 and 4) permitting it to be connected
either to the cylinder containing the liquefied anhydrous ammo-
nia or to the two ¢onical flasks (A and B).

conical flasks (A and B), each containing approximately 500 mi
of the sulfuric acid solution (4.3) and several)drgps of the
methyl red solution (4.6), together with the.connecting tubes
shown in the figure, starting at point 5.

Immerse the stoppered test tube (5.1%1) in the Deyar vessel
(5.1.2), three-quarters filled with the freezing mixture (4.4), and
connect it to the conical flasks.

Adjust stopcock 3 so as to isolate the test tube and fo connect
arms 1 and 2 to the atmosphere.

Connect arm 1 torthe/cylinder containing the laboratory sam-
ple, using rubber“tubing. Carefully open the valve of the
cylinder andcallew the ammonia to escape slowly into the at-
mosphere, until arms 1 and 2 are well cooled and th¢ ammonia
emerges(n the form of droplets.

Impiediately adjust stopcock 3 so as to isolate arnp 2, at the
sanie time connecting arm 1 with the test tube apd leaving
arm 6 open by means of stopcock 4.

Quickly adjust stopcock 4 so as to connect the tywo conical
flasks to the rest of the apparatus, taking care to isojate arm 6.
The liquid anhydrous ammonia in thus collected {n the test
tube, while any ammonia gas is absorbed by the sdilfuric acid
solution (4.3) contained in the two conical flasks.

As soon as the liquefied ammonia in the test tube rpaches the
200 ml mark, adjust stopcock 4 so as to connect the test tube
to the atmosphere and to isolate the two conical flgsks.

Immediately adjust stopcock 3 so as to isolate the tegt tube and
allow the ammonia gas to escape into the atmosphgre through
arm 2.

Then close the valve of the cylinder containing the|laboratory
sample and disconnect it from the apparatus.

The stopcocks are lubricated either with silicone grease or
made of polytetrafluoroethylene (PTFE).

5.1.2 Dewar vessel, capable of containing the test tube
(5.1.1), leaving the reference mark visible.

5.2 Electric oven, capable of being controlled at
105 £ 2 °C.

5.3 Platinum dish, capacity approximately 70 ml.

5.4 Spectrometer, for measuring in the infra-red range (IR);
equipped with silica cells of 1 cm optical path length capable of
being closed.

As soon as the test portion has been obtained, disconnect the
assembly comprising the two conical flasks and the connecting
tubes shown in the figure, starting at point 5. Allow it to attain
ambient temperature and weigh it to the nearest 0,1 g.

7.2 lsolation of the oil

Heat the platinum dish (5.3) for 1 h in the electric oven (5.2),
controlled at 105 + 1 °C. Allow to cool in a desiccator,
preferably containing activated silica gel or activated alumina,
and weigh to the nearest 0,000 1 g.

Remove the test tube (5.1.1) containing the test portion from
the Dewar vessel (5.1.2) and allow the ammonia to evaporate
slowly at ambient temperature through arm 2 (see the figure)
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until a residue consisting of an aqueous ammonia solution, oil
and other substances, not volatile at ambient temperature, is
obtained at the bottom of the test tube.

Add a little water and several drops of the hydrochloric acid
solution (4.2) to the test tube until the mixture is slightly acid,
checking by means of the indicator (4.6).

Then add 10 ml of the carbon tetrachloride (4.1), stir and
transfer to a separating funnel. Wash the test tube with two or
three 10 ml portions of the carbon tetrachloride in order to
remove quantitatively all traces of oil, collecting the washings

1SO 7106-1985 (E)

7.3.2 Infra-red spectrometric method

7.3.2.1 Preparation of the test solution

After having removed the dish and its contents as obtained in
7.3.1.1, from the desiccator, add to the dish 10 ml of the
carbon tetrachloride (4.1) to dissolve the oil. Transfer the sol-
ution to a 50 ml one-mark volumetric flask. Wash the dish with
two or three 10 ml portions of the carbon tetrachloride, collec-
ting, in order to remove quantitatively all traces of oil, the
washings in the same volumetric flask. Dilute to the mark with
the-same-carbon-tetrachlorideand-mi——

in the sepgrating funnel.

Shake thg separating funnel vigorously, allow the organic
phase to spttle, filter slowly through a dry filter paper and col-
lect the filfrate in the tared platinum dish (5.3). Wash the filter
with 10 ml|of the carbon tetrachloride, adding the washings to
the filtrate

Add to the|separating funnel, 10 ml of the carbon tetrachloride,
shake viggrously, allow the organic phase to settle, filter
through thee filter paper and collect the filtrate in the platinum
dish.

7.3 Determination
7.3.1 Gravimetric method
7.3.1.1 Removal of the solvent and weighing

Evaporate tthe carbon tetrachloride over a boiling water bathyin
a well-ventilated fume cupboard. Place the dish, with.its con-
tents, for 15 to 20 min in the electric oven (5.2), confrolled at
105 £ 2 °.

Allow the flish to cool to ambient temperature'in a desiccator,
preferably |containing activated silica gel or ‘activated alumina,
and weigh|to the nearest 0,000 1 g.

7.3.1.2 Ekpression of results

The oil cqntent, non-volatile Jat about 105 °C, expressed in
milligrams [per kilogram,.is{given by the formula

M2 = o 108

mg

where

NOTE — This operation is necessary to obtain the same conditions in
the infra-red method as in the gravimetric methad, i.e. elimination of
any light hydrocarbons present capable. of altering the result of the
determination.

7.3.2.2 Preparation of the calibration graph

7.3.2.2.1 Preparation of reference solutions relating to
spectrometric <measurements carried out With silica cells of
1 cm optical path length

Place, in'a series of six 50 ml one-mark volyimetric flasks, the
volumes of the oil standard solution (4.5) shpwn in the follow-
ingctable:

Standard oil Corresgonding mass
solution (4.5) of oil

ml mg

0,50 0,25

1,00 0,50

2,00 1,00

3,00 1,50

4,00 2,00

5,00 2,50

Dilute the contents of each flask to the matk with the carbon
tetrachloride (4.1) and mix.

7.3.2.2.2 Spectrometric measurements

Using the IR spectrometer (5.4), equipped wfith 1 cm silica cells
and adjusted to a wavelength of approximately 3,42 um, carry
out the spectrometric measurements, after qaving adjusted the

mq is the mass, in grams, of the test portion (7.1). This is
the sum of the volume, in millilitres, of the liquefied
anhydrous ammonia collected in the test tube, multiplied by
0,68 (0,68 g/mi being the density of the liquefied anhydrous
ammonia), and the increase in mass, in grams, of the
assembly comprising the two conical flasks and the con-
necting tubes shown in the figure, starting at point 5;

m, is the mass, in grams, of the empty tared platinum dish
(5.3);

m, is the mass, in grams, of the platinum dish (5.3) and
the oil.

Carry out two determinations and give the mean of the two
results.

apparatus to zero absorbance against the carbon tetrachloride
(4.1).

7.3.2.2.3 Plotting the graph
Plot a graph having, for example, the masses, in milligrams, of
oil contained in 50 ml of reference solution, as abscissae and

the corresponding values of the absorbance as ordinates.

NOTE — Prepare a new calibration graph for each determination.

7.3.2.3 Spectrometric measurement of the test solution

Carry out the spectrometric measurement of the test solution
(7.3.2.1) as specified in 7.3.2.2.2.


https://standardsiso.com/api/?name=e042e0448f271508c529dacacd4e68d5

1ISO 7106-1985 (E)

7.3.2.4 Expression of results

. C
o

sing the calibration graph (7.3.2.2.3), determine the mass of

onding to the absorbance of the test solution.

The oil content, non-volatile at about 105 °C, expressed as
milligrams per kilogram, is given by the formula

mz x 1000
Mo

where

NOTE — Because of the sensitivity of the method, avoid con-
taminating the apparatus with oil or fats.

Carry out two determinations and give the mean of the two
results.

8 Test report
The test report shall include the following particulars:

a) an identification of the sample;

mg has the safne meaning as in 7.3.1.2;

msy is the mags, in milligrams, of oil in the test solution
(7.3.2.1).

Tha Anmdan
n

A~ + 3 i
€ Oii content is|conven n as a function of the

y given as a function
calibration. In thel| present International Standard the deter-
mined oil content |s expressed as linear paraffin, for example

n-hexadecane.

b) name of the method used and a reference‘to|this Inter-
national Standard;

c) the results and the method of expréssion usged;
d) any unusual features noted,during the determination;
e) any operation not included in this Internatipnal Stan-

dard or in the International.Standards to which r¢ference is
made, or regarded as optional.
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