MT XXX Discharge Rate of Aerosol Dispensers
SCOPE
This method is intended for measuring the discharge rate of aerosol dispensers. During spraying process the behaviour of the spray nozzle and spray head is observed visually. The method is applicable for non-lockable aerosol dispensers.
OUTLINE OF METHOD
The discharge rate of an aerosol dispenser is determined by measuring the quantity of material expelled through the valve in a given time. The discharge rate is determined at different stages in the emptying of the dispenser.
APPARATUS
Thermometer

Stop watch

Balance, with an accuracy of at least ± 0.01 g
Spray collection chamber, located in a fume hood
Absorbent paper
PROCEDURE
a) Preparation of test sample

Equilibrate the aerosol dispenser at ambient temperature (25 ± 5 °C). Weight the aerosol dispenser to the nearest 0.1 g (mf in [g]). Handle the aerosol dispenser according to label instructions. If there is no instruction available shake vigorously for at least 10 s by hand. Operate the valve fully open (Note 1) for 5 s (Note 2) to remove material from the spray mechanism which may not be homogenous with the bulk of the filling.
b) Determination of the discharge rate 

b.1)
Weigh the dispenser (m1 in [g]).
b.2)
Shake the aerosol dispenser for approximately 3 s by hand and afterwards operate the valve fully open (Note 1) for 10 s (Note 2). During the discharge, position the dispenser as indicated in the instructions for use. If no instructions are given, use an upright position for the dispenser.

b.3)
Re-weigh the dispenser (m2 in [g]).

Repeat the procedures (b.1) to (b.3) until the dispenser is empty (empty means no liquid or gas is expelled). Use m2 of the previous measurement as m1 of the next measurement. 
During each spraying process, observe the spray nozzle of the aerosol dispenser. Note disturbances of the spray nozzle as well as any observations of crystallized material on the nozzle, nozzle blockage or leaks of the spray head. 

Open the container carefully with a sharp implement (Note 3). Inspect the interior of the aerosol dispenser. If there is any remaining liquid pour it out and weight it (mr in [g]) (Note 4). Finally re-weigh the empty dispenser to within 0.1 g (me in [g]).
CALCULATION
Calculate the differences in weights derived from procedure (b.1) and (b.3). The discharge rates (Di) are calculated as follows:
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mi1
=
mass of aerosol dispenser before spraying [g]

mi2
=
mass of spray can after 10 s of spraying [g]

T
=
Duration of time for spraying [s] = 10 s
The degree of filling (Fi) of the aerosol dispenser before each spraying is calculated as follows:
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mf
=
mass of full aerosol dispenser before the test [g]

me
=
mass of the empty aerosol dispenser after the test [g]

The percentage of liquid remaining in the spray can (R) relating to the mass of sample in the completely filled aerosol dispenser is calculated as follows:
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mr
=
mass of remaining liquid [g]

ms
=
mass of sample in the completely filled aerosol dispenser [g]

REPORTING
Report the discharge rates (D) for aerosol dispenser as [g/s] at the corresponding degree of filling (F) in tabular form and graphically. The table should also contain the weights of the aerosol dispenser before (m1) and after (m2) spraying and the weight loss (m1-m2). The spraying time (T), the weights of the full (mf) and empty (me) aerosol dispenser and the percentage of liquid remaining in the spray can (R) should be reported too.

Report also disturbances of the spray nozzle, as well as any observations of crystallized material on the nozzle, nozzle blockage or leaks from the spray head.
Notes
Note 1
In order to expel the maximum amount of spray mix, the valve needs to be pushed as far as it will go.
Note 2
Warning: high volumes of atomized spray are generated! The test has to be performed in a well ventilated fume hood. Spray e.g. against absorbent paper placed in a spray collection chamber (e.g. a card board box) to collect most of the liquid. Use personal protective equipment. Dispose the waste orderly.
Note 3
Please be aware that aerosol dispenser may contain remaining (flammable) gas or liquid although no gas is expelled through the valve. Therefore the aerosol dispenser should be placed upright in a fume hood and, using a suitable shield, punctured at the top to allow remaining gas to effuse. It is recommended to cool the aerosol dispenser before puncturing, e.g. in a freezer. Then the container could be opened to remove remaining liquid.
Note 4
Any droplets adhering to the bottle walls of the aerosol dispenser should be neglected.
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