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INTERNATIONAL STANDARD

1SO 7103-1982 (E)

Liquefied anhydrous ammonia for industrial use —
Sampling — Taking a laboratory sample

WARNING — Liquefied anhydrous ammonia is a highly corrosive, toxic substance, which boils at —33,3 °C at standard
atmospheric pressure. Its action on the skin and eyes is strongly corrosive, producing severe and painful burns.

Its vapour is strongly irritant to the mucous membrane and eyes, and produces a suffocating effect on the respiratory

tract.

In concentrations of 16 to 25 % (V/ V), gaseous anhydrous ammonia forms explosive mixtures with air.

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

to be taken.

Operators shall wear rubber gloves a rubber apron and full face and head protection, and shall be provided with a protec-

tive gas-mask fitted with a filter for ammonia.

Samples shall be handled only inside a‘well-ventilated/fume-cupboard.

For further information, see the appropriate sectiohs, of 1SO 3165.

1 Scope and field of application

This International Standard specifies the apparatus and the
procedure to be used for taking a reprensentative laboratory
sample* of liquefied anhydrous ammonia for industrial use,
from a container (barrel, cylinder, tank, etc.).

2 Reference

IS0 3165, Sampling of chemical products for industrial use —
Safety in sampling.

3 Principle

Removal of a liquified anhydrous ammonia sample into a
stainless steel cylinder, which has previously been cleaned,
dried and evacuated. Filling the sampling cylinder with the

stipulated quantity that is permissible with regard to safety.

The filling rate shall never exceed 75 % of the capacity of the
cylinder at ambient temperature.

4 Apparatus

4.1 Equipment for taking the sample, including the
following items :

4.1.1 Sampling cylinder (see typical cylinder in figure 1),
made of stainless steel, effective capacity not less than 1 litre,
capable of withstanding an internal pressure of not less than
3 MPa**.

Check the volume of the cylinder by filling with water. The
sampling cylinder shall have two needle valves, A and B, joined
to two tubes inside the cylinder, the first reaching almost to the
bottom and the other of a length which makes it possible to
guarantee the degree of safe filling (see clause 3 and 5.3).

The cylinder shall be designed in such a way as to be easily
cleaned and dried, and the valve outlets shall have caps for
transportation.

NOTES

1 The capacity of the cylinder depends on the quantity of product re-
quired for carrying out all the required tests.

* |n this specific case, the laboratory sample is the same as the test sample.

** 3 MPa = 30 bar
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2 The interior of the cylinder shall be inspected from time to time. If
the surface is not clean, wash it with running water, dry it, wash it
several times with pure acetone and finally flush the cylinder with the
nitrogen (4.5). At the same time, check the air-tightness of the
cylinder, for example by immersion in water and filling it with nitrogen
to a pressure of about 3 MPa.

4.1.2 Connecting tube (see figure 2), preferably of stainless
steel, of a suitable length, internal diameter 5 mm in which is
inserted tightly and permanently, the three-way valve (4.1.3).
The connecting tube is fitted with threaded joints one of which
connects to the valve on the liquified anhydrous ammonia con-
tainer and the other to valve A of the cylinder (4.1.1).

All the connections shall be of a material that is resistant to am-
monia (for example, hard rubber, metal alloys with a high lead
content, excluding materials containing copper).

This connecting tube shall be designed to withstand a pressure
of 3 MPa.

4.1.3 Three-way valve (see figure 2) inserted in the connec-
ting tube (4.1.2). The valve can be adjusted to allow liquid am-
monia to flow from the container, either to atmosphere or to
the inlet of the sample cylinder, or to enable the inlet of the
sample cylinder to be opened to atmosphere with the valve
from the container closed.

4.2 Electric oven, capable of being controlled ‘at 105] to
110 °C.

4.3 Balance, capable of weighing to.an accuracy of 1 g.

4.4 Vacuum pump, capable of rapidly reducing the pressure
in the cylinder (4.1.1) to about 100 Pa*.

4.5 Cylinder of compressed nitrogen, clean and dry.

4.6 Freezing bath, a mixture of solid carbon dioxide (dry ice)
and trichloroethane. The temperature may fall to —35 °C. The
bath is fitted with an appropriate thermometer.

5 Procedure

5.1 Preparation of the cylinder and the connecting
tube

Carry out the following operations in the given order :

a) Connect the connecting tube (4.1.2) to the cylinder
(4.1.1) with valves A and B open. Turn the three-way valve
(4.1.3) so as to allow passage of the nitrogen (4.5) through
the assembled apparatus. Clean the assembled apparatus at
ambient temperature by flushing with the nitrogen.

b) Continue the flushing of the assembled apparatus for
not less than 30 min in the oven (4.2), controlled at 105 to
110 °C, via a flexible thick-walled tube passing through an
opening in the wall of the oven; connected to the connec-
ting tube (4.1.2).

* 100 Pa = 1 mbar

c) Disconnect the connecting tube (4.1.2) from the flexible
thick-walled tube which allowed nitrogen to pass through
the apparatus and turn the three-way valve so as to isolate
the apparatus from the atmosphere, leaving valves A and B
of the cylinder open. Connect the vacuum pump (4.4) on
the outlet of the cylinder (B) and lower the internal pressure
to about 100 Pa or less. Maintain the apparatus with this
pressure for not less than 30 min.

d) Close the two valves A and B on the cylinder.

e) Disconnect the cylinder from the connecting tube and
weigh it empty, to the nearest 1 g, on the balance (4.3).

5.2 Taking the sample

Cool the cylinder (4.1.1) by immersing it in the freezing bath
(4.6), regulated between —30 and —35 °C, for 10 to 15 min,
avoiding any condensation on the valves.

Fit the connecting tube (4.1.2) hermetically on the liquid phase
valve of the container and connect the other end of the connec-
ting tube to the valve A of the cylinder, tightening the joint (see
figure 2).

It is essential to open the three-way valve to the atmosphere
before opening the container valve.

Carefully open the valve on the container and let the liquid flow
so_.that the, air, present in the connecting tube discharges
through the three-way valve. Allow the liquid to flow freely to
clear the sample line and valve completely. Turn the three-way
valve ito connect the container to the sample cylinder, open
valve A on, the-cylinder and.allow, it to fill with the liquid at a
safe level. Close valve A and the container valve and disconnect
the cylinder.

Immediately after taking the sample, check the amount in the
cylinder as specified in 5.3.

NOTE — It is recommended that if suitable apparatus is available, the
cylinder be weighed during filling so as to eliminate the need for the fill-
ing check (5.3).

5.3 Filling check

Using the balance (4.3), weigh, to the nearest 1g, the full
cylinder (4.1.1), to establish its contents, taking into account
the total capacity and the density of the liquid phase of the
liquefied anhydrous ammonia (¢ 0,68 g/ml). If the quantity
recorded exceeds the recommended quantity, discharge the
excess as follows :

Connect the outlet of valve B of the cylinder to a flexible thick-
walled tube, carefully open valve B while holding the cylinder in
a vertical position, valves uppermost. Allow a certain quantity
of the product to flow out and close valve B when only vapour
appears.

Disconnect the flexible tube and weigh the cylinder again to the
nearest 1 g.

NOTE — Check periodically the air-tightness of the cylinder. The two
control weighings should be carried out at a suitable interval.
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Figure 1 — Typical sampling cylinder (4.1.1)
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Figure 2 — Sketch of assembly
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