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introduction

The bulk densities (loose and tapped) of a fertilizef proviq
relative to the required size of packaging materials,
stock-rooms, eic. Generally, the bulk density|\{{fapped) i

e information
store-houses,
5 up to 10 %

greater than the bulk density (loose), and spmetimes it may exceed this

value. Both bulk densities depend on the-actual density
and particle size of the ferlilizers.

The bulk density (loose) can be used\o calculate the ma
of a given weight of fertilizer wiiich"may be expected in
actual volume occupied by a_given weight of fertilizer wi
within the range calculated ftom the bulk density (loose
density (tapped).

surface form

imum volume
practice. The
Il normally be
and the bulk
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INTERNATIONAL STANDARD

1SO 3944:1992(E)

Fertilizers — Determination of bulk density (loose)

1 Scope

This Interhational Standard specifies a method for
the determination of the bulk density (loose) of solid
fertilizers [ except powder fertilizers.

The methdd is applicable to dry fertilizers only. If the
fertilizer Has absorbed moisture during transport or
storage, if is necessary to dry it in an environmental
chamber, [with constant low humidity, prior to the
determindtion.

The method is not suitable for materials which con-
tain a large proportion of particles exceeding 5 mm
in diametéer.

2 Normative references

The following standards contain provisionsywhich,
through re¢ference in this text, constitute’provisions
of this Intprnational Standard. At thestime of publi-
cation, the editions indicated were\ valid. All stan-
dards arg subject to revision,\.and parties to
agreements based on this [nternational Standard
are encoyraged to investigatethe possibility of ap-
plying thel most recent editions of the standards in-
dicated bglow. Membensvof IEC and ISO maintain
registers of currentlyivalid International Standards.

1SO 7742:1988, Sulid fertilizers — Reduction of sam-
ples.

4 Principle

Pouring of the fertilizer from a specifi
a specified measuring. cylinder of know
weighing of the contents of the cylindg

bd funnel into
n volume and
r.

5 Apparatus

5.1 Balance, capable of weighing t¢ the nearest
19,

5.2 Apparatus for determination of | bulk density
(loose), having the approximate dimenfkions given in
figure 1 and consisting of the following

5.21 Removable measuring cylindgdr, without a
spout. The capacity up to the brim shall be known to
the nearest cubic centimetre.

CAUTION — It is important that those parts of the
apparatus which are in contact with the fertilizer are
made of corrosion-resistant material (dlass, plastics,
etc)).

5.2.2 Firmly mounted funnel.

5.3 Spatula, approximately 120 mm{x 20 mm, or
other suitable scraper.

ISO 8358: 189+ —Sulid—fertitizers — Preparation of
samples for chemical and physical analysis.

3 Definition

For the purposes of this International Standard, the
following definition applies.

3.1 bulk density (loose) of a fertilizer: The mass per
volume of a material after it has been tipped freely
into a container under specified conditions.

The bulk density (!ooseg) is expressed in grams per
cubic centimetre (g/cm®).

6 Preparation of test sample

Prepare the test sample by the methods given in
ISO 7742 and I1SO 8358, ensuring that the sample is
sufficient to carry out two separate determinations.

7 Procedure

Pour into the closed funnel (5.2.2) a quantity of the
fertilizer greater than that needed to fill the
measuring cylinder (5.2.1). Fully open the slide of the
funnel so that the contents discharge into the
measuring cylinder in 6 s to 12 s.
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If the fertilizer does not flow freely, keep the outlet
clear by inserting a rod of 3 mm to 4 mm diameter
into the opening.

When the cylinder overflows, close the slide of the
funnel and scrape away the surplus fertilizer using
the spatula or other suitable tool (5.3). Avoid vi-
bration of the filled measuring cylinder.

Remove the measuring cylinder from below the fun-
nel and weigh its contents to the nearest 1 g of the
total mass.

V is the volume up to the brim, in cubic
centimetres, of the measuring cylinder.

Take as the result the arithmetic mean of the two
determinations provided that the requirement for
repeatability (see 8.2) is satisfied.

8.2 Repeatability

The difference between the results of two determi-
nations, carried out in rapid succession by the same
operator using the same apparatus, shall not exceed

Carry out twqd determinations, in rapid succession,
on separate tgst portions taken from the same test
sample.

8 Expression of results

8.1 Method|of calculation

The bulk densfty (loose), p, of the ferlilizer, in grams
per cubic cenfimetre, is given by the equation

—m
%
where
m is fhe mass, in grams, of the test portion;

0,01 g/cm®.

9 Test report

The test report shall includethe following particu-
lars:

a) identification of thessample;
b) reference to the method used;
c) the result@nd the method of expression;

d) any unirisual features noted during the determi-
natian;

e)lany operation not included in this Int¢rnational
Standard or regarded as optional.
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