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ISO (International Organization for Standardization) is a worldwide federation of national standards bodies (ISO member bodies). The.
work of|preparing International Standards is normally carried out through 1SO technical committees. Each member bgdy interested in
a subje¢t for which a technical committee has been established has the right to be represented on that committge. International
organizgtions, governmental and non-governmental, in liaison with ISO, also take part in.the work.

The main task of ISO technical committees is to prepare International Standards. In exceptional circumstances a techpical committee
may prgpose the publication of a technical report of one of the following types<

— [type 1, when the necessary support within the technical committee cannot be obtained for the publication offan International
Starldard, despite repeated efforts;

— [type 2, when the subject is still under technical developmentirequiring wider exposure;

— [type 3, when a technical committee has collected data*of a different kind from that which is normally published as an
Intefnational Standard ("’state of the art”, for example):

Technidal reports are accepted for publication directly by ISO Council. Technical reports types 1 and 2 are subject fo review within
three ygars of publication, to decide if they canbe transformed into International Standards. Technical reportg type 3 do not
necessdrily have to be reviewed until the data they provide is considered no longer valid or useful.

ISO/TH 7553 was prepared by Technical Committee ISO/TC 134, Fertilizers and soil conditioners.

The redsons which led to the decision“to publish this document in the form of a technical report type 3 are ¢xplained in the
Introdugtion.

0 |n1roduction

Within the framework of its work on sampling, Technical Committee 134, Fertilizers and soil conditioners, has, through its sub-
‘committee 2, carried out studies on the minimum mass which an increment may have in order to remain representative of the fertilizer
sampled.

This work complements other standards for fertilizers, currently under preparation, particularly those which describe sampling plans
for lots of various sizes, and those related to sample reduction.

This study, which is different from those usually published as International Standards, is intended to act as a complement to them, as
a technical report (type 3) for the sampling of fertilizers.

UDC 631.8:620.113 Ref. No. ISO/TR 7553 : 1987 (E)
Descriptors: fertilizers, sampling.
© International Organization for Standardization, 1987 @

Printed in Switzerland Price based on 7 pages


https://standardsiso.com/api/?name=13e5e36aa9c495902dc18c9c10ae00e6

ISO/TR 7553 : 1987 (E)

1 Scope and field of application

When sampling is carried out on a batch of fertilizer, an increment is taken from N units. Each of these increments may be taken either
by means of partial sampling devices, if their validity (absence of any particular bias) is assured, or by treating the complete item with a
suitable reduction device (absence of bias).

This Technical Report specifies, for the latter case, the extent of mass reduction beyond which the error in the representativity of the
increment can no longer be ignored. It may also be used to establish the minimum mass of any intermediate increment during the
treatment of the sample, up to analysis. Where partial sampling devices are used, this limiting mass can be much more important.

2 Basic theory

Taking into acqount the granular nature of solid fertilizers, the sampled mass cannot be reduced indefinitely withéut g sing all
representativity

However, it is possible to relate the mass of the sample to a minimum error of representativity, as a function-of the varigbility in
composition of [the product sampled and of its particle size distribution.

Emphasis shouldl, however, be placed on the nature of the minimum limit value of this error to which car.An practice, be added large
errors due to the variability of the increments, often associated with defective sampling devices (spéars in particular).

It should also bg noted that this error occurs at each reduction operation on the sample after its_constitution. Particular atténtion is
drawn to the f4ct that, in preparing the test portion from the laboratory sample, representativity can easily be lost if the|masses
sampled at a gien point are insufficient with respect to particle size distribution and variability in composition or if they do nqt follow
the rule of equiprobability of choice.

This concept is,|in fact, empirically admissible because, in the case of determinations'where grinding is allowed, such an opefation is
generally carried out before the test portion is taken.

Statistical studigs now make it gossible to calculate accurately a relation between these magnitudes. In cases where grinding is not
possible (for exgmple determination of particle size distribution), they also‘enable a relationship to be obtained between the mass of
the test portion|and the error of representativity.
Two types of fdrtilizer may be encountered:

a) Fertilizenjin wnich all the particles are essentially of the same nature

Once the varlability in analysis from ciie particle to another is known, it is possible to calculate statistically, on the basis of § normal
distribution, [the number of particles, and thus the minimum mass, required so as not to exceed a given uncertainty.

b) Fertilizerl in which the particles are of a’different nature (bulk blends)
Once the percentage of the least abundant constituent to be analysed is known, it is possible to calculate statistically, on the basis
of a binomial distribution, the numbgr-of particles, and thus the minimum mass, required so as not to exceed a given uncgrtainty.
3 Fertilizer[V composed/of particles of the same nature

The analyses vafy continuously from particle to particle following a normal or an approximately normal distribution with a coéfficient
of variation gengrally between 10 % and 40 % (40 % in extreme cases with fertilizers obtained via an almost dry mixing sthge).

Calculation on tiebasis of the theory of normal distributions indicates that, if the standard deviation for variations in particle analysis
is called ¢’ and Tecision a o bilateral probability Z g;, the mass of this increment is given, approximately, by the

formula

C x L g3 ("_')zg x 103
01.'
where
@ is the mean diameter of the particles as defined in the annex;
o is the density of the particles;

2 o, corresponds to the overall error of judgement desired and is expressed in the same way as g’, for example as an absolute
value;
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C is a coefficient which renders the error connected with the limitation of the increment mass negligible compared with a.. It will
be chosen as equal to at least 5, as random errors are added to the square. Hence, approximating /6 to 0,5,

c a'\? _
m>2—¢§ng(;) x 10-3

T

The value of C will depend on the number of operations or divisions carried out on the initial increment(s), up to taking the test
portion. The relationship is given in table 1.

Table 1 — Value of C in relation to number of dividing operations

Number of
dividing 0 1 2 3 4

operations
C 5 10 15 20 25

’

Table 2 gfves limit values of m for typical values of o, C, z— and @
T

Table 2 — Examples of limit values of m
o =2g/m, C =25

oo Pm 1 mm 2,5 mm 4 mm 10 mm
5 0,12g 2g 8g 125¢g
10 05g 8g 32g 500 g
20 2g 32g 130g 2000g
40 8g 126 g 510 g 8000g

4 Fertilizers composed of particles of different nature
The secohd group of fertilizers includes dry mixtures (bulk blends or others) without any notable agglomeration of the constituents.

In these groducts, the variation in compasition of the constituents is low compared with the heterogeneity of the constifuents and it is
ultimately the latter factor which dictates;the mass of the increment. Since the density of each of the constituents is apgroximately the
same, to|within + 20 %, calculation en the basis of the binomial law leads to the equation

- 3
m > 9)(M9x10‘3

2
2 (£

if the siz¢ distributions of the constituents are similar.

o, idexpressed as a function of unity and not as a percentage, in the same way as y;

y corresponds to the amount of the least abundant constituent, expressed as a fraction of unity.

Table 3 gives the values of this minimum mass for ¢, = 1, 2 and 4 mm and y = 0,05, 0,15 and 0,50 assuming that ¢ = 2 g/ml
and C = b.

Table 3 — Values of minimum mass for similar size distributions

Om 1 mm 2 mm 4 mm
v Ta,/y 0,01 0,02 0,05 0,01 0,02 0,05 0,01 0,02 0,05
0,05 950 g 240 g 4049 76009 1900g 300g 60800 g 15200 g 2450 g
0,15 285¢g 709 12g 2260 g 570 g 90 a 18100 g 45309 720 g
0,50 50 g 129 2g 400 g 100 g 16 g 32009 800 g 130 g
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If the size distributions vary greatly (segregation during transport causes problems, so that the manufacture of this type of fertilizer
should be avoided) the equation becomes

m > LQy(1 -y o3+ (1 -y g3l x 10°3
20?2

T

The index 1 is attached to the component corresponding to the amount y.

Table 4 gives the values of this minimum mass for ¢, = Tmmand ¢, = 2 mm; ¢, = 2mmand ¢, = 1 mmand y = 0,05, 0,15 and

~

0,50, aSSUming Hrat o 2 ld/llll: and-c—5:

Table 4 — Values of minimum mass for size distributions which vary greatly

¢, = 1 mm 0, = 1dnm
o.ly ®, = 2mm ¢ ="2mm
0,01 0,05 0,01 0,05
0,05 1285g 52g 72509 290g
y 0,15 580 g 24 g 2 000 g 80g
0,50 225 g 9g 225 g 99

The case in whith the densities of the two constituents are very different is even mare hazardous with regard to precision of sgmpling,
segregation giving rise to even greater errors.

In this case, th¢ eauation is again modified and becomes

C

m 2>
202

V= Ilye, 3+ (1 -ye ¢3] x 10°3

Foro, = 1,56g/ml, ¢, = 26g/mlandC = 5

the following sgmple table (table 5) is obtained:

Table 5 — Values of-minimum mass for two constituents with very different densities

¢ = 1mm ¢, = 1 mm
o.ly ¢, = 2mm 94 2 mm

0,01 0,05 0,01 0,05

]
I

y 0,05 1150 g 46 g 5450 g 218 g

It can be seen that a mean o can be taken without great error if the minor constituent is not that with the larger mean diameter.

5 General comment on the reduction of samples
It can be seen that, according to the type of product for sampling, the precautions which have to be taken can vary greatly.

These conditions of the mass/particle size ratio must also be respected at all stages in the preparation of reduced or final samples up
to and including the stage at which the test portion is taken for analysis.

It follows that any reduction in the sample quantity should, in general, be accompanied by crushing. If the fertilizer is to be kept in its
original state, then a large quantity of sample must be retained, or a loss in representativity must be accepted.
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For example, for a mixed granular fertilizer with y = 0,15, if the starting value of ¢, is 4 mm, the initial increment is approximately
4 500 g for a2 % precision. If this is reduced to 200 g while retaining the same representativity, it must be crushed until a value of ¢,
of about 1,4 mm is obtained, and for a test portion for analysis of 2 g, it must be ground so that ¢, = 0,3 mm.

If the sample is reduced to 500 g without crushing, an additional error of representativity is introduced which will more than quadruple

the standard deviation of the overall uncertainty, which will go from 2 % to 8 % relative.

6 Selection of the mass of the smallest increment in the case of grouping of the increments (k by £
before analysis)

It this ctse, the minimum masses defined above shall be respected throughout all the dividing operations up untiltegting, but at the
start it is sufficient that each grouping of k increments attain this minimum mass.

It would then be possible to select a mass for the initial increment k times smaller.

It is impprtant to be aware of the need for particular care with regard to the validity of the sampling apparatus, which fnust provide an
absolutg guarantee of the equiprobability of the particles comprising the increments.
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Annex

Calculation of ¢,

If the particle size distribution of the fertilizer is relatively broad, the mean diameter ¢,, may be calculated from a size distribution
analysis.

By definition, @[, corresponds to the mean diameter of a hypothetical size distribution having a single particle size classificatioh which,
with an increment of mass

3

M =n m o

o3
=

would enable the same precision
_{o')?

ag

TN

to be obtained ps that obtained with the actual distribution.

The increment pf mass of the actual distribution corresponds to
M=Y et = 2oy e

and the precisign is dervved as follows:

_ _ m; _ m;\? Q (') m?| _ (g')? m?
0"2) = aZ(xm = g2 <Z HX,‘) = E <—A;) aZ(x,-) By Z [m] = m Z<’7—’>

/

Thus,
M=nZo3o=20Y e hence g3, = Y (n;6?) -
6 6 n
and

"2 2 2 2
o2 (@)” | ‘:{’2 y (ﬂ.\, hence - — _1” y @\ (2

n X7 Y I X777
Also
o _b6m, .. (3)
m; = n; 6 oio hence 7, = n 30
and
Z m; = M (4)
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