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INTERNATIONAL STANDARD

ISO 5308:1992(E)

Solid fertilizers — Method of checking the
performance of mechanical devices for sampling of

product moving in bulk

1 Scope

This International Standard specifies a method of
checking thg performance of mechanical devices for
sampling ferftilizers moving in bulk by comparison of
particle size distribution with that obtained by a refer-
ence method.

It is applicabple to any form of mechanical sampling
device installed at some point in a bulk-handling sys-
tem, providing that either the fertilizer passes along a
conveyor belt, before or after the device, or it is sub-
sequently packed in bags in order that a reference
collection cah be made.

NOTE 1 Although the mechanical sampling may be ysed
for the collection of samples for chemical analysis/instead
of or as well jas for physical testing, any bias will be’more
easily and e¢onomically found by size analysis ‘than by
chemical analysis of the nutrients.

2 Normative references

The following standards™contain provisions which,
through refgrence injthis text, constitute provisions
of this Intefnationals Standard. At the time of publi-
cation, the ddjtions indicated were valid. All standards
are subject|tcrevision, and parties to agreements

ISO 3310-1:1990, Test sieves — Technfcal require-
ments and testing — _.Rant 1. Test sieves of metal
wire cloth.

ISO 3534:1977,
symbols.

Statistics —  Vocabulary and

ISO 3963:4977, Fertilizers — Sampling from a con-
veyor by.stopping the belt.

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

ISO 8397:1988, Solid fertilizers and soil ponditiocners
— Test sieving.

3 Principle

Collection of two series of increments, pne using a
mechanical device and one using a reference method,
from a quantity of fertilizer passing thrgugh a bulk-
handling system, and comparison of the[ means and
variances of the particle size distributiony of the two
samples.

4 Apparatus

based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 2602:1980, Statistical interpretation of test re-
sults — Estimation of the mean -— Confidence
interval.

ISO 3301:1975, Statistical interpretation of data —
Comparison of two means in the case of paired ob-
servations.

4,1 Rotary sample divider, complying with the re-
quirements of ISO 7742.

4.2 Sample containers

4.3 Set of sieves, complying with the requirements
of 1SO 3310-1, of nominal aperture sizes 4,00 mm,
3,356 mm, 2,80 mm, 2,36 mm, 2,00 mm, 1,40 mm,
1,00 mm and 0,50 mm.
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4.4 Sieve-shaking machine

5 General conditions

The method of test specified in this International
Standard should be carried out using a granular
fertilizer. The use of a blended product may introduce
additional sources of variation.

If only blended fertilizer is available for this test, in-
crements of at least 200 g shall be collected (see
8.1.1).

intervals at which increments are taken in

accordance with 6.1.1.
Label the reference increments or bags R to Rgp, etc.

If necessary, reduce the size of the increments, or the
quantities of fertilizers taken in bags, to approximately
the same size as those collected in 6.1.1, by the
method specified in ISO 7742.

6.2 Preparation of samples

Combine the increments into equal groups to give at

It may be njoessary to check the variability of the

product befo
to decide wh
specified, or
shorter perio
sulted on the
of carrying oy

The test shal

preferably no
through the n

6 Procedy

6.1 Collect

Carry out the
concurrently.

6.1.1 Using
test, collect 4

e carrying out this test method in order
ether to take more increments than are
to be able to conduct the test over a
i of time. A statistician should be con-
most efficient and economical method
t such a check.

be carried out while at least 20 t (and
t more than 100 t) of fertilizer passes
nechanical sampling device.

ure

ion of increments

operations described in 6.1.1 and 6.1.2

the mechanical sampling device under
t least 50 increments of a suitable-size"

and label thefn from A4 to Agg, etc.

6.1.2 Carry
lections.

a) If the fer
feeding t
sampling
crements
stopping
ISO 3963,
the incren
taking of i

but one of the following reference col-

ilizer is conveyed\‘ey a conveyor belt
b, or extracting $rom, the mechanical
Hevice, collectthe same number of in-
as collected.n accordance with 6.1.1 by
the conveyor belt as specified in
If possible, synchronize the taking of
nents\By the device under test with the

that corres

herements by the reference method, so

same part of the fertilizer bed {see 7.2). For ex-
ample, if the reference sample is taken after the

sample ta
it may be

ken by the mechanical sampling device,
possible to see the gap in the fertilizer

bed on the conveyor belt.

b) Collect the same number of full bags as the num-
ber of increments specified in 6.1.1, from the
same tonnage of fertilizer, at intervals corre-

sponding

as closely as possible to the time-

least 10 individual samples taken by the sa
{6.1.1 and 6.1.2). The groups shall be g
secutive increments, for example; Ay to
Aqp, .. ., Agg 10 Agp, etc.

Mix each of the individual samples thorod
proceeding in accordance. with ISO 7742
rotary sample divider (4:N./reduce each g
suitable mass (200 g te~250 g) for particle
sis.

6.3 Analysis.of samples

Carry out.a particle-size analysis on each
duced samples, obtained as described in
method described in 1SO 8397 using fq
sieves from the set (4.3), chosen to suit t
dsed in the test. Use the same sieves for
of each reduced sample. Record the perg
fertilizer retained on each sieve and the
passing through the sieve with the smalleq

7 Expression of results

7.1 General case where the increm
taken by the two methods do not cd
exactly to each other

For each series of n reduced samples, c3
mean and the standard deviation for the
of fertilizer retained successively on eg
sieves and the percentage passing throug
with the smallest aperture size used.

me method
hed of con-
Ag, Ag to

ghly, then,
using the
ample to a
-size analy-

of the re-
5.2, by the
ur or five
he fertilizer
he analysis
entages of
bercentage
t aperture,

ents
rrespond

lculate the
bercentage
ch of the
N the sieve

For each successive test sieve, calculat
the statistic ¢t by means of the formula

_ \‘ H(EA bl .YR)
NERE

where

X, and s, are the mean and the sta

he value of

ndard devi-

ation for the reduced samples ob-
tained using the device (6.1.1);

1} Information on the minimum mass of an increment is given in ISO/TR 75653:1987, Fertilizers — Sampling — Minimum mass
of increment to be taken to be representative of the total sampling unit.
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are the mean and the standard devi-
ation for the reduced samples ob-
tained using the reference method
(6.1.2).

ER and SR

Refer to the statistical tables in 1ISO 2602 for the sig-
nificance of the values of ¢ obtained with 2(n -~ 1) de-
grees of freedom.

7.2 Special cases where the increments
taken by the two methods correspond exactly
to each other

ISO 5308:1992(E)

of fertilizer retained on the sieve of largest aperture
size and passing through the sieve of smallest aper-
ture size used for the test, and the least significant
bias by the results for the intermediate sieves.

A mechanical sampling device shall be rejected if any
of the values of r for the percentages of fertilizer re-
tained on the sieve of largest aperture size and the
percentages of fertilizer passing through the sieve of
smallest aperture size are significant at the 95 %
confidence level,

The device shall be accepted as being without bias if

all th

For each p
ference bet
on each s
through thg
culate the
these diffe
the unders
statistic t b

\[

t=—

3

Refer to th
nificance o
grees of frq

8 Interp

The interpr
the precisi
feasible. It
bias will beg

air of reduced samples, calculate the dif-
ween the percentages of fertilizer retained
eve in turn and the percentage passing
sieve of smallest aperture size used. Cal-
mean d and the standard deviation s4 of
rences for each test sieve in turn and for
ze fraction, and calculate the value of the
y means of the formula

d
—

b statistical tables in ISO 3301 for the sig-
the values of ¢ obtained with (n~1) de-
edom.

retation of results

btation of the individual results depends on
bn that is both acceptable and practically
is to be expected that the most significant
shown by the results for the percentages

fidence level.

In other cases, e.g. where one gfthe

significant at the 95 % confidence level,

possibility of bias, the tests.should be 1
larger number of samples¢

NOTE 2 As tests of(this’ sort, reguiring |
of samples, are tedipus~and costly to carryf
ommended that a statistician be consulted
tests are carriedout.

Additional Ninformation on the perform
tested device can be obtained by comp
ances s,f and sé obtained in 7.1 using

defined in 1SO 3534.

I the special case (7.2), sz and si may
in the normal way from the individual re

If a significantly larger variance is obt
tested mechanical device than for t
method, this implies that the device is n

he 95 % con-

balues of 1 is
ndicating the
epeated on a

brger numbers
out, it is rec-
before further

ance of the
Ering the vari-
the F-test as

be calculated
SLItS,

ined for the
e reference
ot reliable.
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