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reword

ISO (the 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 ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
Cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria nee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ent rights. ISO shall not be held responsible for identifying any or all such'patent rights

he ISO list of patent declarations received (see www.iso.org/patents)-

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the meaning of ISO specific terms and expressions related to
pssment, as well as information about ISO’s adherence to the WTO principles in thg
riers to Trade (TBT) see the following URL: Forewerd - Supplementary information

14820-1:2016 was prepared by CEN/TC 260, Fertilizers and liming materials (as EN 14
was adopted without modification other than those stipulated below by ISO/TC 134, Fer
conditioners.

The EN references (EN 1482-1 and ‘EN 1482-2) have been changed to ISO references (I
and ISO 14820-2).

The definitions in 3.1, 3.4vand 3.5 have been modified slightly to align them wit
[SO 8157:2015.ISO 8157 has'been added to the Bibliography.

For consistency, “rotating sample divider” has been changed to “rotary sample divider” {
the text. (The ternrrotary” was already used in Annexes A and C in EN 1482-1:2007 a
EN 1482-2:2007)

In4.2.2,5.33-5.6.1,5.6.4.3.5,5.7, 5.11.2.1 and A.3, notes have been changed to full text.

In 5.2.3,5/4.2,5.6.3 and 5.7.2, the apparatus are now listed under separate subclause nu

[S0.2602 has been moved from Clause 2 to the Bibliography; it is only cited after “such a

bntion is drawn to the possibility that some of the elements of this documentmay be the

patent rights identified during the development of the document will.be'in the Introduct

bnance are
ded for the
ce with the

 subject of
Details of
ion and/or
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Technical

32-1:2007)
tilizers and

b0 14820-1
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hroughout

nd in 5.1 in

mbers.

s”in A.5.1.

ISO

14620 consists oI the 1ollowing parts, under the general title rertilizers and liming m

Sampling and sample preparation:

Part 1: Sampling

Part 2: Sample preparation
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Introduction

This part of ISO 14820 covers the following aspects of sampling, derived from the International
Standards and documents indicated below but presented in a simplified and condensed form. The titles
of these International Standards are given in the Bibliography.

— Sampling plans and quantitative data: ISO 8634, ISO/TR 5307, ISO/TR 7553 and EEC 77/535
(superseded by Regulation (EC) No 2003/2003).

— Sampling methods: ISO 3963, and EEC 77/535 (superseded by Regulation (EC) No 2003/2003).

— Reduc
2003/

— Sampl
ISO 14820

Figure 1 gi

The funda
being sele
of solid fer
reached by
the buildin
moved solg

ion: ISO 7410, ISO 7742, 1SO 8358 and EEC 77/535 (superseded by Regulation (EC)
2003).

ng reports: ISO 5306 and EEC 77/535 (superseded by Regulation (EC) No 2003/2003).
2 covers the reduction and preparation of samples for analysis.
ves a schematic diagram of the sampling and sample preparation proeess for solids.

mental principle of representative sampling is that every particle’has an equal chanc
ted or rejected. This principle cannot easily be complied within the case of bulk hg
tilizers or large storage tanks of fluid fertilizers as the mdjority of the material canno
any sampling device. The fertilizer in these cases shouldbe’sampled during transfer, du
g up of the heap, during the filling of the storage tank;during dispatch or where it is b
ly for sampling purposes.
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aps
L be
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product to be sampled in packages
or from a conveyor belt or from a heap
Stages of sampling lof
procedure © O)/
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Figure 1 — Schematic diagram of sampling process for solids
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INTERNATIONAL STANDARD

ISO 14820-1:2016(E)

Fertilizers and liming materials — Sampling and sample
preparation —

Part 1:
Sampling

1
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3.1

aggregate sample

conj

Scope

b part of ISO 14820 specifies sampling plans and methods of representative sampling of fer
ng materials to obtain samples for physical and chemical analysis, from packages and contd
including 1 000 kg, from fluid products and from fertilizers in bulk provided-the product i

applicable to the sampling of lots of fertilizer or liming material supplied or ready fo
d parties, as such, or in smaller lots, each of which would be subjéct to local, national
slation. Where legislation so requires, samples are taken in accofdance with this part of

E The term “fertilizer” is used throughout the body of this‘document and is taken to in
erials unless otherwise indicated.

5 part of ISO 14820 does not cover complete, statistiéalsampling plans.

Normative references

following documents, in whole or in part, are normatively referenced in this docume

1235, Solid fertilizers — Test sieving (1SO 8397:1988 modified)

3310-1, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wir

Terms and definitions

the purposes 6f this document, the following terms and definitions apply.

bination of all increments from the lot

Not

filizers and
liners up to
L in motion.

' supply to
br regional
SO 14820.

lude liming

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated
rences, the latest edition of the referéniced document (including any amendments) appligs.

[77)

e cloth

b 1-to entrv: The increments may be grouped together in equal numbers in order to form sever

| aggregate

sam

ples which can be reduced and analysed separately for the purpose of statistical interpretation.

[SOURCE: ISO 8157:2015, 2.6.4]

3.2

delivery

qua

3.3

ntity of material transferred at one time

division
process of producing a number of representative smaller portions, approximately equal in mass to each
other, from a larger mass
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3.4

final sample
representative part of the reduced sample or, where no intermediate reduction is required, of the
aggregate sample

Note 1 to entry: Often, more than one sample is prepared, at the same time, from the reduced sample (or from
the aggregate sample). One or more of these final samples will be used as a laboratory sample or as laboratory
samples, while others may be stored for reference purposes.

[SOURCE: I
3.5

S0 8157:2015, 2.6.6]

incremen
represent

Noteltoe
[SOURCE: 1

3.6
laborator
final samp

3.7
lot
total quanf

sampling plan

3.8
reduced s
represent
the mass a

3.9

reduction
process of
being disca

3.10

sampling
defined qu
(e.g. partic

3.11
sampled p
quantity o

ive quantity of material taken from a sampling unit
ry: This may be constituted from a number of partial samples.

SO 8157:2015, 2.6.3]

r sample
e intended for laboratory inspection or testing

ity of material, assumed to have the same characteristics, to be sampled using a partic

mple
ive part of the aggregate sample obtainedby a process of reduction in such a manner
bproximates to that of the final (laboratery) samples

pbroducing a representative smalleér mass of fertilizer from a larger mass, with the remair
rded

init
hntity of material hdving a boundary, which may be physical (e.g. a container) or hypothet
llar time or timednterval in the case of a flow of material)

ortion
a material consisting of all the sampling units from which increments are to be taken

having chalracteristics presumed to be uniform

1lar

that

der

ical

and

4 Sampling plans and quantitative data

4.1 General

Correct sampling is a difficult operation which requires great care. The need to obtain a fully
representative sample for both the chemical and physical testing of fertilizers cannot be stressed too
much. Sampling plans have been produced to cover a range of quantities of fertilizer and these form the
basis of several International Standards (see the Bibliography).

The sampling plans given in this part of ISO 14820 are not based on strict statistical principles but
samples obtained by following the procedures described in this clause shall be considered to be
representative of the original lot or sampled portion.
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This clause specifies sampling plans for the evaluation of deliveries of fertilizers as well as statutory
control plans which have to be followed in certain circumstances.

For statutory control and the simple commercial evaluation of a small quantity of fertilizer, one final
sample is sufficient but this may subsequently be divided into a number of identical samples.

For the commercial evaluation of a large delivery which is supplied for resale in smaller lots, a number
of samples representing parts of the delivery are required in order to assess the variability of the lot.

NOTE

For example, a delivery of 5 000 t should be treated as at least five deliveries of 1 000 t each and five

separate samples should be collected and prepared. The determination in this part of ISO 14820 is based on a

sim

Thd

4.2

4.2

4.2
The

4.2

In t
ind

Table 1. In this context, a package is normally taken to hold no more than 50 kg - larger cont

1 A T S 4l PRI | h I | RIR ) —— 1 e PES IS |
PDIT 1 CldLlUllblllp UCTLWCCTIL LIIT dITTUUIIU LU UT bcuupu:u dlIU UIIC IO ITUTITUCTT UL TTICT TITITIILS U U

methods of sampling to be used are described in Clause 5.
Sampling plans
1 Determination of the number of sampling units which form the sampled portio

1.1 General

number of sampling units from which increments are to be taken depends on the size of]

1.2 Product in packages or containers

he case of product in packages or containers, the sampling unit is a package and the

e taken.

=]

the lot.

number of

vidual packages from which incremental samples’are to be taken should be in accorglance with

hiners such

as Intermediate Bulk Containers (IBC’s) should be treated according to the procedure in 5.9 pr 5.10. For
packages weighing less than 1 kg each, it might be necessary to increase the number taken fo ensure a
sufficiently large aggregate sample.
Table 1 — Number of individudl packages from which incremental samples are to be taken
Lot size Minimum number of sampling units
4 of fewer packages All packages
Mote than 4 and up to 10 packages 4
Mote than 10 and up to.400 packages The nearest whole number above the square root of thg number of
packages present.
Mote than 400 packdges 20
4.211.3 Productin bulk

In ¢

he case of product in bulk, the number of sampling units from which incremental sam]

bles should

b Hal | 2| sl o o1 £ Tl L £ 1 it ta b ladd
e LANCIT uClJCuuo UlIl LIICU tuLldl I1I1Idoo lJl CoOCUIIL. 111U TTUIIITuTI Ul oaulyuus uIilrito tUu Ul Dalll}llcu )

accordance with Table 2.

Table 2 — Number of sampling units from which incremental samples are to be t

ould be in

aken

Lot size Minimum number of sampling units

25torless 10

Mo

re than 25 t|The nearest whole number above the square root of 4 times the number of tonnes present.
and up to 400 t

More than 400 t|40

©IS
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4.2.2

Identification of the sampling units to be sampled

4.2.2.1 Solid and fluid fertilizer in packages or containers

Identify the packages in the lot or sampled portion consecutively and, by using a source of random

numbers, s

elect the packages from which incremental samples are to be taken and mark them.

4.2.2.2 Solid and fluid fertilizer in bulk during movement

Where the movement relates to loading or unloading using grabbing equipment such as a crane or

automatic

the

movement[is a continuous operation such as on a conveyor belt or through a pipe, each sampling unjit is

made up o

Calculate
numbers
Number t
material td

Divide thij
minimum
is not mor

a mass of no more than 5 t.

e number of sampling units present from the total mass and by using a table of ra
lect the sampling units from which increments are to be taken during)the move
e sampling units in chronological order of their formation. Estimate the.time taken for|
pass the sampling point.

time into equal time intervals such that the number of intervals is at least twice
humber of sampling units to be sampled in accordance with Table 2 and each sampling
e than 5 t. The time intervals are the sampling units. Fromthese sampling units, rando

select the fiumber from which increments are to be taken. Within edch of the selected sampling u

randomly s

elect a time at which the increment is to be taken.

As there wfill be some variation in the speed of the belt or the flow in the pipe and the quantity at

one point,

t is recommended that the number of sampling unit$ selected be at least 10 % more than

minimum in Table 2.

Automatic
are collect
legislative

4.2.3 Co

4.2.3.1 (

All increm

4.2.3.2 S

mechanical samplers normally work at fixed time intervals. In this case, the incremg
ed over the whole timescale and cannagt be regarded as having been taken randomly.
purposes, the mechanical sampler shall be operated at the selected random times.

|lection of increments

feneral

pntal samples shall be of approximately the same mass/volume.

olid fertilizer{in"packages or containers up to and including 50 kg

Take one ifncrementAfrom each of the selected packages (sampling units 4.2.2.1), by the use of a div

(5.6 or 5.7)

or by thevmanual method described in 5.8.

i
nt.

the

the
Init

ly
its,

any
the

bnts
For

der

4.2.3.3 F

roduct in intermediate bulk containers

Collect the

relevant number of increments by using the method described in 5.9 and/or 5.10.

4.2.3.4 Solid fertilizer in bulk

Collect the

relevant number of increments by using one of the methods described in 5.2 to 5.5.

4.2.3.5 Fluid fertilizers

Follow the

appropriate procedure described in 5.11.

© ISO 2016 - All rights reserved
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Quantitative data

1 Mass of increments

Increments should normally be of at least 250 g each. For blended fertilizers and for liming materials
coarser than 80 % passing 0,315 mm, the minimum mass of each increment should be 500 g. For
packages weighing 4 kg or less, the entire contents are taken as the increment.

4.3.2 Mass of single aggregate /reduced samples
ConbiTe—amdTmix atttie TCTETTTET —Wier T ATy, Teduce the aggregate]sample as
desfribed in Clause 6, so that the final mass for chemical testing is at least 2 kg and for physjcal testing

at I¢

4.3

Combine and mix all the collected increments for one sample before reduction to final san

san|
Rep

4.3

The
mas

5

5.1

Pac
stai
the

ammonium sulfate) and the sampling is only for chemical analysis. Intermediate bulk con

bes
con

Me(
pro
san|

Thd
the

All

ast 4 times the maximum amount required for the physical test method.

3 Mass of multiple aggregate samples

ple shall have at least a final mass equal to 4 times the maximum-amount required
eat this procedure for each sample.

4  Mass of final sample
s is dependent on the test(s) to be carried out.

Incremental sampling methods

General

kages of up to and including 50 kg\in mass may be sampled by a process of reductio
ting with the total contents of the.package, or by spear sampling from the selected pa
latter only when the product issuniform or a single chemical (such as urea, ammoniun

[ sampled by the method described in 5.9. All packages and IBC’s may be sampled by en
fents as in the method described in 5.8.

hanical sampling @eVices, if installed in a transfer system, can be used to collect i

ples can be controlled manually.

characteristics of the fertilizers to be sampled).

sampling operations should be carried out in such a way as to minimize changes

hples. Each
for testing.

mass of each final sample for chemical analysis shall be“at least 500 g. For physical festing, the

1 (see 5.6),
ckages but

nitrate or
fainers are
ptying the

crements,

vided they have been tested for the absence of bias (see Annex A) and the timing of the ificremental

sampling-dpparatus shall be clean, dry and inert (i.e. fabricated of materials which will not affect

to sample

pro

arbiac o g naocachiirn contant
CT

IS, Cr S O TSTuT CCOTITTTTT

5.2 Solid fertilizer in bulk being moved by conveyor belt — Stopping the belt method

5.2.
The

1 General

sample is taken from a conveyor by stopping the belt.

Taking a representative sample from a consignment of fertilizer by sampling from a conveyor by
stopping the belt is time-consuming and interrupts the loading or unloading process considerably. The
method should, therefore, only be used if no other, more convenient, method is available.

NOTE This sampling technique is also used as a reference method to assess the accuracy of other techniques
or apparatus.

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=0712d6d6cd6d071a801233b8db22d2e0

ISO 14820-1:2016(E)

WARNING — This sampling method involves contact with machinery which is normally in
motion. It is essential that precautions be taken so that there is no possibility of the conveyor
starting up while the increments are being taken. An override start/stop button should be
provided at the point of sampling.

The sampler shall be able to reach the whole cross-section of the belt without undue physical strain.
The position for sampling should be made as safe and convenient as possible, for example by using a

suitable platform.

5.2.2 Principle

Stopping o
anglestot
the sheets

f the belt conveying the fertilizer. Insertion of two parallel rigid sheets into and at+¥
he stream of fertilizer and to the axis of the conveyor belt. Removal of the materialhetw
hS an increment.

5.2.3 Apparatus

5.2.3.1 T
long to pro
be at least

Itis recom
across the
on each sid

5.24 Pr

Stop the b
parallel rig

a) if the
fertiliz

b) iftheg

any bal
Push any f§
— inthe
in the

As quickly
suitable ai}

Remove t
further d

%

(0)

wo parallel rigid sheets, shaped to the characteristics of the trough-of the belt, sufficie
ject beyond the sides of the belt by about 500 mm and sufficiently wide for the upper edg
b0 mm above the top of the fertilizer on the belt.

mended that a metal frame be made to carry the rigid sheets{ This frame can then be plg
belt in a single operation. Failing this, two marks should be' made on the supporting struct
e of the belt so that the sheets can be inserted in the same places each time.

bcedure

It at the times selected as described in 4.2:2.2. Once the belt has stopped, insert the
id sheets (5.2.3.1) at a sufficient distance apart to give an increment of at least 1 kg as follg

er;

onveyor belt is inclined, insert the sheets quickly, at right angles to the stream, so as to ay
ckflow.

rtilizer obstructing theudnsertion of the sheets as follows:
case of the downsti€am sheet, into the sample;
case of the upstream sheet, out of the sample.

as possiblg, completely remove the material between the two parallel rigid sheets in
-tight container.

sheets and make sure that nothing has been left on the belt which could cause dani

ght
een

ntly
e to

ced
ure

fwo
WS:

conveyor belt is horizontal, insert _the sheets vertically downwards into the stream of

roid

[0 a

age

v Ractrtthao bhalt
H—rceStaitette-oere:

Repeat the

process for each increment.

5.3 Solid fertilizer in bulk — Mechanical sampling while in motion

53.1 Ge

neral

Mechanical sampling devices installed in a fertilizer handling system are a convenient means of
collecting samples providing the timing of the taking of the incremental samples can be controlled
manually to allow randomness in sampling times. A number of different types are available and this
part of ISO 14820 does not recommend any particular type over another. All might be suitable provided
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they have been shown to be capable of operating without bias. Before any samples are taken by the
device for control purposes, it should be checked for bias using the procedure described in Annex A.

The Annex A bias check test is applicable to any form of mechanical sampling device installed at some
point in a bulk handling system, providing that either the fertilizer passes along a conveyor belt, before
or after the device, or it is subsequently packed in bags in order that a reference collection can be made.

The mechanical sampling device may be used for the collection of samples for chemical analysis as well
as for physical testing.

5.3

2 Procedure

Obt
4.2,

5.4

WA
the

5.4

Rep
5.4

5.4

To
sho
toH
sho
be 3

5.4

pin increments by operating the mechanical sampling device at the times selected-as.d
2.2.

Solid fertilizer in bulk — Manual sampling from falling stream

RNING — Manual sampling from bulk fertilizer in motion should/enly be underts
operations can be performed safely.

1 Principle

resentative increments are taken by means of randomly timed cuts of the stream.
2 Apparatus

2.1 Stainless steel sampling cup.

gsample a free-falling stream as shown in_Figure 2, a stainless steel sampling cup shall
vn in Figure 3. The length of the cup should be at least three times the depth of the fallﬁ;lg stream

e sampled and the edges of the opening shall be thin to ensure a clean cut. The minimu
1ld be 500 g, the maximum capacity-should be 5 kg. The width of the active opening of th
tleast three times the maximum diameter of the particles of the product to be sampled.

3 Procedure

Sanpple the fertilizer during the free fall by arranging the sampling cup (5.4.2.1) in such a

pas
the

Pas
wit
suc

Em

Kes horizontally threugh the falling stream. Ensure that the sampling cup extends complet
stream (see Figure 2). Ensure that the sampling cup when not in use is protected from the

5 the cup through the stream at random times within each sampling unit as designated in

h that the cup is approximately half filled each time.

hty-the contents of the cup from each pass into a suitable air-tight container.

bscribed in

ken when

be used as

capacity
e cup shall

way that it
ly through
stream.

hccordance

h 4.2.2.2¢ throughout the transfer operation. Make sure that passes are made at a uniform speed
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Key
1 cup
a  directiqn of sampling cup movement

Figure 2 — Method of sampliiig a free-falling stream

Figure 3 — Example of stream sampling cup

5.5 Solid fertilizer in bulk — Manual sampling method by moving the bulk

5.5.1 General

Where the fertilizer to be sampled is in a bulk static heap and is not to be moved at a time or by a
method convenient for any of the other methods of sampling described above, then the heap will need
to be moved by the sampling official.

This can be achieved by using a mechanical shovel to move the fertilizer which is then passed either
through an overhead hopper, with a controllable bottom outlet and of sufficient volume to take at least
one shovelful from the mechanical shovel, or along a conveyor belt.
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2 Procedure

The individual shovel contents are taken as the sampling units. Select the units to be sampled using
random numbers. Obtain increments from each selected sampling unit by either of the following means:

a) passing through an overhead hopper. Calculate the time it will take for the selected sampling unit
to pass through the hopper. Load the fertilizer into the hopper and obtain increments using the
method for sampling IBC’s in 5.9. All increments should be of approximately the same mass and
stored in an air-tight container until required to form the aggregate sample;

b) loadingitonto a conveyor belt and taking increments at times selected as described in 4.2.2.2 using
the methods described 1n 5.Z, 5.3 or b.4.

5.6/ Solid fertilizers in packages — Reduction method using a rotary mechanidal

sample divider

5.6{1 General

Thip subclause specifies a method suitable for the reduction of a mass ©©f)a solid fertilizer tp a smaller

quaintity which forms the incremental sample from the package.

The
By

abo

5.6

Pas
foll
incy

5.6

5.6

Rot
san
cur
cas

Thd
crit

As

[ve a minimum defined by the size and number of particles.

Choosing suitable equipment, the method is applicable<to*the reduction of a sample o

2 Principle

cage of the material through a rotary mechanical sample divider. Collection of thg
pwed by rejection or recombination of seme of the fractions to give the desired quan
emental sample.

3 Apparatus

3.1 Rotary sample divider.

hry mechanical sampledividers are of several basic types. They can operate by coll¢
ples from a fallingrstream (cutter type) or by extracting a helical ribbon from a falling
Fain, such as is ereated by allowing the fertilizer to fall onto the apex of a cone distrib
e of the cutter €ype, each sub-sample consists of a complete cross-section of the stream.

sample divider is fed from a hopper fitted with one of a series of interchangeable orifices
eria below/can be met.

faridard divider operates at a rotational frequency of about 60 rounds min-1 but this

method may also be used to prepare reduced samples, final'samples or laboratory samplles.

f any mass

fractions,
ity for the

bcting sub-
cylindrical
htor. In the

so that the

rotational

fre

uenicv can be increased up to about 360 rounds min-1, the variance of the sample divi

sion being

reduced as a larger number of sub-samples are taken. However, care is needed to ensure that there is no
bias because of larger particles bouncing on the rapidly moving edges of the sample receiver or because
particles are shattered.

The hopper can be on the vertical axis of the receiver, feeding via the distributing cone, or off-centre
when no such cone is needed.

Examples of rotary sample dividers are shown in Annex B, Figures B.1, B.2 and B.3.

All sample dividers shall conform to the following basic requirements.

a) The effective opening of the cutter or slot shall be at least three times, but preferably five times, the
maximum particle size of the fertilizer to be divided. In practice, this means a minimum dimension
of atleast 15 mm.
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The divider shall be constructed and operated in such a manner that every particle has an equal

opportunity of being included in the sub-sample. Provided that all parts of the stream are sampled

in due

proportion, an unbiased sample should be obtained.

taken from the gross sample at each stage of division.

5.6.3.2 Test for bias.

A suitable test for bias is given in Annex C.

5.6.4 Pr

5.6.4.1

Follow the

5.6.4.2

5.6.4.2.1

rotational frequency (a period of 15 s to 20 s is normally sufficient).

Fill the feg
the hoppef.

Top up the

material ry

Continue u

5.6.4.2.2
number of
remainder.

5.6.4.2.3
reduction i

(

S

During reduction, there shall be at least 50 rotations of the cup(s) so that at least 50 increments are

bcedure

feneral

procedure specified in 5.6.4.2, or 5.6.4.3 depending on the mass of the bulk'sample.

ample small enough for the apparatus to handle the whole quantity in one pass

Set the rotary sample divider (5.6.3.1) in motion and allow time" for it to reach its std

d hopper from the contents of the package and open the retaining device at the bas

hopper from the remainder of the contents of the'package, making sure that at no time
n directly from the sample container through the hopper outlet.

Intil the entire contents of the package has passed through the divider.

Depending on the size of the incremental sample required, take and combine an appropr
the sub-samples produced by thedivider. Place in an air-tight container and discard

Repeat the operations deScribed in 5.6.4.2.1 and 5.6.4.2.2 on the combined fractions if fur
5 needed.

ady

e of

can

iate
the

her

5.6.4.3 Sample too largefor the apparatus to handle in one pass
5.6.4.3.1 |Follow thejprocedure described in 5.6.4.2.1.
Continue t¢ top up:the hopper from the remainder of the contents of the package, making sure that aft no

t
time can nj}aterial run directly from the sample container through the hopper outlet, until the collec

devices arg abput 80 % (volume fraction) full.

[ing

5.6.4.3.2 Depending on the size of the incremental sample required, take and combine an appropriate
number of the sub-samples produced by the divider and place them in an air-tight container. Discard the

remainder.

5.6.4.3.3 Repeat the operations described in 5.6.4.3.1 and 5.6.4.3.2, adding the selected fractions to the
container and discarding the remainder, as often as is necessary to completely empty the package.

5.6.4.3.4

10

If the masses of the sub-samples produced differ from each other by more than 3 % (mass
fraction), follow the procedure described in 5.6.4.3.5.
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5.6.4.3.5 Divide the original package contents into n equal parts by weighing (n = M/m, where M is the
total net mass of the original package and m is the capacity of the divider).

Pass the first of the n parts through the divider in accordance with 5.6.4.2.

Take a number of the sub-samples depending on the mass of the incremental sample required and the
variation between the sub-samples. Place this (or these) sub-sample(s) in an air-tight container and
discard the remainder.

Repeat these operations on the remainder of the n parts, adding the selected sub-samples to the
container. The masses of the portions collected from the n operations should be as nearly as possible

equljl to each other.
0

Profided that a rotary sample divider is used throughout for the reduction, it is not-nécesdary to mix
the[material passed through before further reduction in accordance with 5.6.4.2.3.

5.6|5 Precautions
5.6/5.1 Ensure that all equipment is clean and dry before use.

5.6{5.2 Carry out all the operations described in 5.6.4 as rapidly-as possible to avoid los§ or gain of
moijsture.

5.6{5.3 Store samples in air-tight containers except during the actual process of reduction.
5.7 Solid fertilizers in packages — Reduction-method using a riffle divider

5.7/1 General

If ajsuitable rotary sample divider is not available, or cannot be used for lack of power supplly, it is still
pospible to obtain incremental samples-by other reduction methods. The procedure descrilped in 5.7.2
is khown to be less precise and mightintroduce bias. The extent of this bias will depend on|the nature
of the fertilizer and the tests which are subsequently to be carried out. For example, the standard
devijiations for the results of paxticle size analysis of replicate samples obtained by the two methods of
redpiction described and by,coning and quartering (see 6.2.2.3) are in the following approximate ratios:

S, 8¢5, =10:15735

r
whére

sy is thestandard deviation for a rotary divider;

s¢/A\Js the standard deviation for a riffle divider;

Sc 1S the standard deviation for coning and quartering
5.7.2 Apparatus

5.7.2.1 Riffle divider.

A riffle divider is a two-way divider without moving parts. It consists of a hopper having two vertical
sides and two sloping sides which run the full length of the riffle divider. The hopper feeds a series
of at least 12 rectangular slots, each having a width of at least twice the maximum particle size plus
5 mm. Each slot constitutes an opening to a chute; alternate chutes deliver in opposite directions to
two receivers. Riffle dividers are commercially available in many sizes ranging from bench size to large
floor-mounted models.
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An example of a riffle divider is given in Figure 4.

5.7.3 Procedure

With the receivers in position, tip the fertilizer from the package gently into the hopper right across the
width of the riffle divider (5.7.2.1), so that a thin curtain of material falls vertically and equally into all
the slots. If a vertical curtain is not maintained, then more material will tend to fall into the receiver
furthest from the operator, giving unequal and biased samples.

For packages whose volume is less than the capacity of the riffle divider, discard the contents of one
receiver andifthe quantityis greater than the mass required far the incremental sample pourbhack the

contents of the other through the riffle divider into two fresh receivers.

Depending| on the degree of reduction, repeat this process, the contents of alternate receivers bging
discarded.

Packages whose volume is greater than the capacity of the riffle divider should be divided into portjons
of equal sige, each being within the capacity of the riffle divider. Riffle each portion separately,|the
contents of one container being retained and those of the others being discarded. Mix the retained
material well and divide it again into equal portions, each within the capacity of the riffle diV;Eer.
Repeat the|riffling procedure until the sample size is within the capacity of.the riffle divider.

Place all infremental samples in an air-tight container until required tdform the aggregate sample.
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Key
1 |alternate sections delivered on this side

Figure 4 — Riffle sample divider

Mixing, if mecessary, may be effected by passing all the material through the riffle divider three times,
recombining it between each pass.

RiffH ot e o 1 - H oo :

Feeding the hopper from alternate receivers from alternate directions helps to eliminate biases due to
imprecise engineering and handling technique.

Equal masses differing by less than 5 % (mass fraction) should be obtained.

5.8 Sampling of solid fertilizers in packages — Manual method

Empty the contents of each package separately onto a clean dry surface, mixing thoroughly with a
shovel (see Figure 5) and remove one shovelful as the incremental sample from that package. Return
the remainder to the package. Store samples in airtight containers.
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)

Key
[ length
w  width g

A-A

f the shovel blade
f the shovel blade

Figure 5 — Example of a shovel

5.9 Sampling from intermediate bulk containers (IBC’s) by controlled flow

5.9.1 Ge|

This methg
Examples
where the

neral

d appliesin circumstances where the material is free-flowing and the IBC is not to be reu
vould>be in a factory where the material can be re-circulated and re-packed or on a f:
material is about to be used.

ced.
hrm

5.9.2 Principle

Containers from which incremental samples are to be obtained are selected in accordance with 4.2.2.1

and Table 1 in 4.2.1.2. Each container is then treated as a quantity of loose material and individual sub-
samples are taken from each as if they were incremental samples, the number of sub-samples being

decided by

reference to Table 2 in 4.2.1.3.

5.9.3 Safety

The following personal protective clothing is recommended:

— waterproof boots with toe protection, overalls, gloves, hard hat, goggles, dust mask.

14
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Critical safety points:
a) fixing the straps around lifting device to secure funnel;

b) positioning of all personnel while the lifting device with IBC/funnel is being positioned over the
receptacle;

c) ensuring that no person works directly under the equipment;

d) ensuring that step ladders, if used, are attached to a suitable solid object.

5.9@—Apparatus

5.94.1 Flow control funnel.

The funnel should be constructed as shown in Figure 6. Dimensions are ndt\Critical though it is
recommended that the outflow be 50 mm square. This gives a reasonable flow.rate of approximately
3th-1
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Dimensions in millimetres

450

900

50

B 450 ¥
& %,
. b N
NAVAZ

I

[
Key
1  eye bolfs through angle iron. (Suspension: “U” shackles 10 mm with belting sewn through)
2 slotted pngle ironnpeinforcement
3 level offgrill dhd'of head of material height line, 100 mm from top of funnel
4 100 mrh plywood or appropriate material
5 hinge
6  hinged gate to prevent flow
7  hook and eye to keep gate closed when required

Figure 6 — Flow control funnel (top elevation, side elevation, end elevation)

Draw a marKker line round the inside of the funnel approximately 100 mm from the top; the level of
material in the funnel should not be allowed to drop below this mark. This maintains the head of
material and thereby the consistency of the flow-rate.

A metal grill having bars approximately 20 mm apart fits inside the funnel at marker line level to catch
large lumps of material.
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https://standardsiso.com/api/?name=0712d6d6cd6d071a801233b8db22d2e0

1SO 14820-1:2016(E)

Suspension of the hopper shall be by straps of suitable material, i.e. wire, chain or fabric belting. This
shall be securely fixed to the “U” shackles, which in turn are secured to the eye bolts. The suspension
material, its fixing method, the “U” shackles, the eye bolts and the frame shall be capable of supporting
atleast1t.

5.9.4.2 Paddle to control outflow from IBC into funnel.

A paddle approximately 400 mm by 200 mm with a 1,2 m handle is needed to cover the hole created in
the base of the IBC so that the level of material in the funnel is kept at the desired height.

5.9@.3— Sample taker-.

A sinall open tray approximately 150 mm x 100 mm with 25 mm sides with a 1,2 m handle.

5.9/4.4 Fork lift truck or other similar lifting device capable of lifting an IBC\approximptely 2,5 m
abope the level of the receptacle into which the fertilizer is to flow.

5.9/4.5 Suitable set of step ladders (1,5 m working height should be sufficient).
5.9/4.6 Suitable cutting blade on a 1,2 m handle to cut open the base of the IBC.
5.9/4.7 Clean, dry plastics container with air-tight lid capable of holding 20 kg to 25 kg offmaterial.
5.944.8 Random number tables or generator.
5.94.9 Stopwatch.

5.9/4.10 Calculator.

5.9/5 Obtaining increments

5.9/5.1 General

To pnsure a representative Jsample, each IBC is treated as a separate loose amount apd at least
10 increments should bé taken from each IBC. The increments are taken at random times gelected as
desfribed in 4.2.2.2,

5.9/5.2 Procedure

Determine the number of IBC’s to be selected from the lot and from the sampled portion by reference to
Table 1ifi4:2.1.2 and select them randomly from the sampled portion.

Liftleach selected IBC in turn off the ground and fit the flow control funnel (5.9.4.1) beneath it. This is
achieved by passing the suspension straps around the arm of the lifting device, down each side of the
IBC and attaching to the funnel suspension points. Leave a gap of approximately 350 mm between the
base of the IBC and the top of the funnel to allow access for the cutting blade (5.9.4.6) and the control
paddle (5.9.4.2). The gap can be adjusted by further loops of the supporting strap round the lifting arm.
Raise the IBC and funnel together and position over the receptacle. Place the plastics container (5.9.4.7)
in such a position that the sub-samples taken can be emptied into it as soon as possible without spilling
any contents. It is recommended that the same person takes all the sub-samples from all the IBC’s to be
sampled to ensure a consistent mass of sub-sample.

A minimum of two people is required to take the sub-samples. The first person needs to have access to
the base of the IBC at the gap left between it and the top of the funnel. This may be by use of the steps
or other safe working position. At no time should this person be directly under the IBC. All implements
should have handles which allow safe access. The second person should take up a position such that
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he/she can safely take sub-samples right across the outflow from the base of the funnel using the
sample taker (5.9.4.3).

Using the cutting blade (5.9.4.6) make an X cut in the base of the IBC 150 mm to 200 mm long directly
above the funnel. Ensure that the cut goes through both the outer material and the inner polyethylene.

Control the flow of product into the funnel by covering the hole with the paddle (5.9.4.2) and stop
the flow when the material reaches the marked lines inside the funnel to ensure a consistent head of

material and flow-rate.

It is important that all material passes through the funnel - none should be lost over the side.

Open the |
across the

If for any r
watch unti

Break up a
material f1
up to take

Place all the sub-samples in the container (5.9.4.7) forming the increment!

Repeat the

of sub-samiples is taken from each.

Mix all the

Proceed w

5.9.6 Pr

Do not sep
will allow {
the inner p

If the prod
as itis prac
the surface

5.10 Sampling from intermediate bulk containers IBC’s - Manual method

5.10.1 Pr

This meth
should onlj

linged gate at the base of the funnel and start the stop watch (5.9.4.9). Take sub-sam
whole flow at the times selected as described in 4.2.2.2.

bason the head of material falls significantly below the lines, shut the gate and stop the {
the problem has been resolved.

hy large lumps caught on the grill using the paddle or other suitable equiptment so that all
bws through the funnel. If necessary, stop the flow and the stop watchyto allow the breal
blace.

process for each IBC from which an increment is to be taken; ensuring that the same nunj

increments (sub-samples) from all the IBC’s to form,the aggregate sample.

th reduction and division to final samples (see\Clauses 6 and 7).

pcautions
hrate the top of the inner polyethylene bag from the suspension handles of the IBC. Doin

olyethylene bag is not secured-to the handles, use string to ensure it is so secured.

1ct is dusty, fix a curtain 0f'fabric or paper to the base of the IBC around as much of the
ticable bearing in mind‘the need for paddle access. The curtain should extend downward
of the material in the hopper thus preventing loss of dust.

nciple

d is used when the IBC is to be refilled. The method is extremely physically demanding
 beyused as a last resort. It involves treating the IBC as a package as in 5.8.

he inner bag to slip down and obstruct the hole in the IBC during the final emptying stage.

bles

top

the
(ing

ber

nole
sto

and

5.10.2 Procedure

Proceed as described in 5.8 or, if a suitable large mechanical sample divider or riffle divider is available,
5.6 or 5.7. Because of the bulk of the IBC’s at least four shovelfuls should be taken from each IBC.

5.11 Sampling of fluid fertilizers

5.11.1 General

For safety reasons, manual sampling (5.11.2.2) is not recommended for fluid products containing free
ammonia.

18 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=0712d6d6cd6d071a801233b8db22d2e0

1SO 14820-1:2016(E)

Solutions, slurries and suspensions may be sampled manually provided the product is homogenized
(see Annex E for methods of mixing and associated precautions).

There is a risk that portions of multiphase fluids, sampled through narrow tubes or apertures, might
not be truly representative. Consequently, it is important to ensure that the internal dimensions of the
sampling devices are sufficiently large, i.e. in the region of 50 mm, to avoid this problem.

5.11.2 Apparatus

5.11.2.1 General

Theg sampling apparatus shall be clean, dry and made from materials which will n6t| affect the
chafacteristics of the fertilizer to be sampled.

The special properties of fluid fertilizers, including vapour pressure and stratification shou|d be taken
intq account when choosing sampling apparatus.

5.11.2.2 Manual sampling devices

5.11.2.2.1 Tube that can be introduced vertically into a tank or container and capable of closure at one
or Hoth ends. Typical devices are illustrated in Annex D, Figures D.1‘and D.2.

5.11.2.2.2 Weighted bottle or other vessel, capable of being lowered into the product, sepled with a
devjce to enable it to be opened at any specific depth. A yariant of this provides for gradual fllling of the
sanjple bottle as it is lowered from the surface of the fluid‘to the base of its container. Typical devices are
illugtrated in Annex D, Figures D.3, D.4 and D.5.

5.11.2.3 Continuous sampling devices

5.11.2.3.1 Sample valve on the storage/vessel (illustrated in Annex D, Figure D.6).

5.11.2.3.2 Sample valve on aloading line out of the storage vessel (illustrated in Annex D, Figure D.7).

5.11.2.3.3 Sample valve op an external line through which product in storage is circulated [illustrated
in Annex D, Figure D.8).

5.11.3 Procedure

5.11.3.1 Incremental samples from solutions, slurries or suspensions in storage vessels of
cappacity notless than 1 0001 (1 m3)

5.113-1:1 Sampling at source

If the fertilizer is being withdrawn from a tank and there is a tap of adequate dimensions in the outlet
pipe, draw incremental samples from the tap (after first withdrawing twice the volume in the pipe to
remove any residues in the pipe) into a clean dry vessel at random time intervals.

5.11.3.1.2 Homogeneous fluids

Draw about 11 of fluid from a convenient outlet in the tank (after first withdrawing twice the volume in
the pipe to remove any residues in the outlet) into a clean dry vessel.
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5.11.3.1.3 Heterogeneous fluids

If it is possible for it to be homogenized, mix the fluid, e.g. as described in Annex E, then take a sample in
accordance with 5.11.3.1.2 or from a convenient outlet in a recirculation pipe.

If it is not possible to make the liquid homogeneous or if it is considered that the procedures in 5.11.3.1.1
and 5.11.3.1.2 are not appropriate, sample the contents by lowering an open tube of suitable dimensions
(long enough to reach the bottom) (see 5.11.2.2.1) vertically into the tank. Then close one or both ends
of the tube and transfer its contents into a clean dry vessel. If sampling by tube is impracticable, take
incremental samples from various levels of the tank with a sampling bottle so as to obtain an aggregate
sample representative of the lot (see Figure 7). Repeat the operation until a quantity of at least 10 I has

been withdrawn. If the tank has a non-uniform cross section then take several portions, as necessfary,
of each incremental sample at various depths and combine them in a ratio reflecting the varjationfs in
cross-sectional area. The total amount taken shall not be less than 10 1.
b c
d 0m
1 6
0,25 m
2 9
05m
3 10
0,75 m
IA 9
1,0 m
5 6
125 m
1 19
2 19
3 12
Key
a  sample|point
b  distanck from sutface
c proporfionalwolume
Figure 7 T_y pi\,a: aaunp};ug schemeforaful \,_y};udl teattankanda pat t;ally filed c“ipti\,al tank

5.11.3.2 Sampled portion consisting of two or more containers

Take increments from each, proceeding in the manner described in 5.11.3.1.1, 5.11.3.1.2 or 5.11.3.1.3 as
appropriate.

5.11.3.3 Solutions or suspensions in storage vessels of capacity less than 1 000 1

5.11.3.3.1 The number of vessels from which the increments are to be taken should be selected in
accordance with 4.2.1.2 and treated as described in 4.2.2.2.

20 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=0712d6d6cd6d071a801233b8db22d2e0

1SO 14820-1:2016(E)

5.11.3.3.2 If the selected vessels each contain not more than 1 ], the entire contents are treated as the
increment and should be transferred into a clean dry vessel.

5.11.3.3.3 If the vessels each contain more than 1 1 and not more than 1 000 1 shake or agitate the
selected containers well to ensure uniformity. Then take an approximately equal proportion of fluid
immediately from each of the selected containers and transfer into a clean dry vessel.

6 Reduction of aggregate sample

6.1 General

Where the amount of the aggregate sample is larger than the minimum mass required.for gll the final
sanjples the quantity may be reduced.

Reduction below this minimum mass is not recommended without comminution. THus sample
redjiction below this mass might not be possible if certain physical tests|(fer example particle size

anallysis, bulk density, etc.) are to be carried out. A further reduction should only be carrie
due| consideration of the nature of the material and the tests to be perfoermed.

6.2

6.2

Aggdregate samples of solid fertilizers may be reduced using the methods described in 5.6 ¢

con

6.2

6.2

Car

If the reduced quantity is stillstoe great then further reduction of the material collected i

5.6,

Solid fertilizers

1 General

ing and quartering.
2 Procedure

2.1 Mechanical sampling device

'y out the operations described in;5.6 but using the whole aggregate sample instead of th

6.2
Car

Wh
unt
div

6.2

1.3.3 or 5.6.4.3.5 is needed, repeat the procedure described in 5.6.4.2 or 5.6.4.3 as approj

2.2 Riffle divider
'y out the operations described in 5.7.

bre a large number of sub-samples is required, the contents of both receivers are reduced
1 the required number of sub-samples is obtained. For greater precision, each sub-sampl
ded and the reduced sub-samples at opposite ends of the “tree” are recombined.

d out after

r 5.7 or by

e package.

h 5.6.4.2.2,
briate.

separately
b is further

6.2.2.3.1 General

This is the simplest of all methods of sample reduction and requires no special apparatus.

6.2.2.3.2 Procedure

Car

a)

ry out the following steps:

form the fertilizer into a conical heap on a clean, dry, smooth surface;

b) flatten the top of the cone and divide the fertilizer into four along two diameters at right angles to

©IS

each other;
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<)

remove and discard two diagonally opposite quarters, leaving a clean surface in these spaces;

d) mixthe remaining quarters and repeat the procedures described in a) to c) until the required mass
of reduced sample is obtained.

6.3 Fluid fertilizers

6.3.1 Apparatus

Reduction of fluids can be carried out using a mechanical sampling device or by placing the aggregate

sample int
6.3.2 Pr

6.3.2.1 A

Carry out ¢

6.3.2.2 A

Place the 3

Final samplles may be poured directly from the vessel.

7 Divis

Ifitisrequ
sample, thg
into the ny
discarding

If a rotary
eight or 10

of sub-samjples. There should be no residue.

8 Pract

NOTE ’

8.1 Conf

Appropriaf
and/or pla

J T CledlT 4Ty amd et vesser witichr carr be welt agitated:
pcedure

. mechanical sampling device

he operations described in 5.11.

| vessel

ggregate sample into the vessel and agitate to ensure thatits“contents are homogene

on into final samples

red to produce a number of equally representative final samples from one aggregate/redy
sample shall be carefully mixed to obtain a homogenized sample. This shall then be divi
mber of final samples required using one\of the methods described in 5.6 and 5.7 wit}
The final samples shall be approximately the same quantity:.

sample divider is used to divide thejaggregate into final samples it normally produces
fractions. Various combination§ and subsequent division can provide virtually any nun

ical arrangements for final (laboratory) samples

he treatment of final-samples might be subject to legal requirements in certain countries.

fainers

e containers, which shall be clean, dry and impervious to moisture, shall be made of g
btics niaterials, or any other inert material of adequate resistance, capable of maintaining

sample in i,:s original condition. The containers shall be fitted with airtight closures.

DUS.

ced
ded
out

Six,
ber

lass
the

8.2 Sealing of containers

Secure and seal each container in such a manner that it can be opened only by breaking the seal.
Otherwise, the container shall be placed in a sealed, robust package in such a manner that no part
of the sample can be removed without breaking the seal of the package. The label (see 8.3) shall be
incorporated in the sealing arrangement such that it cannot be removed without breaking the seal.

This procedure applies to samples which are to be kept for official purposes or when required by third

parties.
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Labelling of final samples

Each final sample shall be labelled in an identical manner. The label attached to each final sample shall
be adequately secured and sealed to prevent its loss. It shall carry at least the following information:

a)
b)

)

final sample number or other distinguishing mark;
name of the material and its nominal composition;

date and place of sampling.

NO

8.4

If it
any

E Eurtherdetails ofthe information reauired concerninathe samnle are agiven in Clauce O
1 o F o

Dispatch of the final sample

other appropriate method, provided that the containers are suitably protected against

danmhage and all appropriate precautions are taken for the storage of the sample!

8.5

Sto1

9

9.1

In 1
stat
tha
thid

A s

Storage of final samples

e all final samples under conditions that do not permit deterioration.

Sampling report

General

hany cases, sampling is carried out in accordance with legal requirements, and, in the
utory sampling report has to be completed: For all other cases, or for cases where it is
insufficient information is provided by the statutory sampling report, the information §
clause should be given.

mpling report should be compléted for each sample taken. If the sample is divided into 4

equiivalent portions, a copy of the sampling report shall accompany each portion.

9.2
Thd
a)
b)

Essential information
following informatign shall always be given in the sampling report:
the name of the)sampler and the department or organization to which he or she belongs

the name, description or designation associated with the fertilizer, and whether it is ir
packages;

anyndeclared information on the composition or the fineness of grind of the fertili

is necessary to submit the final sample to a third party, it can either be delivered by handl or sent by

accidental

se cases, a
considered
pecified in

number of

bulk or in

ver, and, if

f)
g)

h)

available, a copy of any labels attached to the original packages containing the product;

any lot or consignment numbers for the complete identification of the lot, and, if possible, the date

of manufacture or delivery;

the quantity of fertilizer sampled (i.e. the sampled portion in terms of mass and/or the
packages) and its relation to the total amount present;

if the fertilizer is in packages, the nature of the packages and the method of sealing;

number of

the sampling plan adopted and the number of increments taken (if the sampling was carried out in

accordance with a particular standard, its reference shall be given);

any relevant observations made during the sampling procedure, including assessment of the

condition of the fertilizer and its storage environment;

© ISO 2016 - All rights reserved
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i) the date, time and postal address of the place of sampling, including, where appropriate, the name
of any vessel or the registration number of any vehicle from which the sample was taken;

j) theidentification mark or reference number given to the sample by the sampler;
k) the method of sealing the sample containers, with a description of any seals;

1) the names and addresses of the parties to the relevant transaction, for example manufacturer,
importer or vendor and purchaser or holder of the sampled fertilizer;

m) the destinations of the final samples and information for the analyst;

n) any relevant safety information;

0) the signature of the sampler and the name and signature of any independent witness pr’peison
from whom any of the information given in the report was obtained.

9.3 Addjtional information

The samplér can, if he or she so wishes, or shall, if instructed by the client, annex to the report any other
informatiop not required by 9.2. If the sampler has been so instructed by thé€client, the latter shquld
supply a ddtailed list of the items of additional information required.
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Annex A
(normative)

Test for bias in mechanical samplers

1—Pri inl
A l—Principle

Collection of two series of increments, one using the mechanical device and one using th¢ reference
method, from a quantity of fertilizer passing through a bulk handling system and comparjison of the
means and variances of the particle size distribution of the two samples.

A.Z Apparatus
A.2]1 Rotary sample divider, conforming to the requirements givenin 5.6.3.
A.2{2 Sample containers.

A.2{3 Set of sieves, conforming to ISO 3310-1, of nominalaperture sizes 4,00 mm; 3,35 mn}; 2,80 mm;
2,36 mm; 2,00 mm; 1,40 mm; 1,00 mm and 0,50 mm.

A.2{4 Sieve shaking machine.

A.3 Test conditions
Carfy out the method of test specifiedin’'this annex using a granular fertilizer.

The use of a blended product might introduce additional sources of variation. If only blend€d fertilizer
is ayailable for this test, collegtiiicrements of at least 250 g (see A.4.1.2).

NOTE It might be necessary to check the variability of the product before carrying out this mgthod of test
in ofder to decide whether-to take more increments than are specified, or to be able to conduct th¢ test over a
shorter period of time-

Carfy out the testivhile at least 20 t and preferably not more than 100 t of fertilizer passes through the
mec¢hanical sampling device.

A.4 Procedure

A.4.1 Collection of increments

A.4.1.1 Carry out the operations described in A.4.1.2 and A.4.1.3 concurrently.

A.4.1.2 Using the mechanical sampling device under test, collect at least 50 increments and label them
from A1 to A50, etc.

A.4.1.3 Carry out one of the following reference collections.

a) If the fertilizer is conveyed by a conveyor belt feeding to, or extracting from, the mechanical
sampling device, collect the same number of increments as collected in A.4.1.2 by the reference
method described in 5.2. If possible, synchronize the taking of the increments by the device under
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b)

test with the taking of the increments by the reference method so that corresponding increments
are taken from the same part of the fertilizer bed (see A.5.2 below). For example, if the reference
sample is taken after the mechanical device, it is possible to see the gap in the fertilizer bed on the
conveyor belt.

Collect the same number of full containers as the number of increments specified in A.4.1.2 from
the same tonnage of fertilizer, at intervals corresponding as closely as possible to the time intervals
at which the increments are taken in accordance with A.4.1.2. Reduce each container, in accordance

with 5.6 or 5.7, to about 1 kg.

Label the reference increments or containers R1 to R50, etc.

A4.2 Pr
Treat each

Combine t
method (A

pparation of samples
sample from each series in exactly the same way.

le increments into equal groups to give at least 10 individual samples taken by the s
4.1.2 and A.4.1.3). The groups shall be formed of consecutive increment$;for example A

A5,A6to A

Thoroughl
sample to 2

A4.3 An

Carry out

10, ... A46 to A50, etc.

y mix each of the individual samples so formed and in accordance with 5.6 or 5.7, reduce ¢
50 g for particle size analysis.

alysis of samples

h particle size analysis on each of the reduced samples, obtained in accordance with A

by the method described in EN 1235, using four or five sieves from the set (A.2.3), chosen to suit

fertilizer u
percentage

A.5 Exp

A.5.1 Ge
exactly to

For each se
of fertilize
the smallej

For each s\

sed in the test. Use the same sieves for the analysis of each reduced sample. Record
of fertilizer retained on each sieve.

ression of results

neral case where the incremients taken by the two methods do not correspon
each other

ries of n reduced samples, calculate the mean and the standard deviation for the percent
[ retained successively on’each of the sieves and the percentage passing through the siey
taperture used.

ccessive test sieye, calculate the value t by means of the following equation:

/n x (X, ~%3)

2 2
SA+SR

hme
1 to

ach

4.2
the
the

d

age
e of

\.1)

SA

XR

SR

is the mean deviation for the reduced samples obtained using the device (A.4.1.2);

is the standard deviation for the reduced samples obtained using the device (A.4.1.2);

is the standard deviation for the reduced samples obtained using the reference method

(A4.13

4.1.3).

is the mean deviation for the reduced samples obtained using the reference method (A.4.1.3).

Refer to statistical tables such as those in ISO 2602 for the significance of the values of t obtained with
2(n - 1) degrees of freedom.
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A.5.2 Special case where the increments taken by the two methods correspond exactly
to each other

For each pair of reduced samples, calculate the difference between the percentages of fertilizer retained
on each sieve in turn and the percentages passing through the sieve of smallest aperture size used.

Calculate the mean ((}) and the standard deviation (sq) of these differences for each test sieve in turn
and calculate the value of t by means of the following equation:

Jnxd

(A.2)

Refi

n-

A.6

The
pra
per
of 1
inte

S
d

br to statistical tables such as those in ISO 3301 for the significance of the values pf.f)obf

| degrees of freedom.

Interpretation of the results

interpretation of the individual results depends on the precision’that is both acce
Ctically feasible. It is to be expected that the most significant bias’s shown by the rest
centages of fertilizer retained on the sieve of largest aperture-$ize and passing throug
he smallest aperture size used for the test, and the least¢ignificant bias by the rest
rmediate sieves.

A mechanical sampling device should be rejected if any of the values of ¢ for the percentages

retd
of s

The
con

ined on the sieve of largest aperture size and the pereentages of fertilizer passing throug
mallest aperture size are significant at the 95 %:cenfidence level.

device can be accepted as being without bias'if all the values of ¢ are not significant g
fidence level.

In gther cases, e.g. where one of the values of t is significant at the 95 % confidence level, ind

pos
Add
SA

Int

Ifa
isn

Kibility of bias, the tests should bexépeated on a larger number of samples.

itional information on the performance of the device can be obtained by comparing thg

he special case (A.5.2], sjz_\ and sé may be calculated in the normal way from the individ

significantly larger*variance is obtained for the mechanical device, this would imply that
pt reliable.

and s%{ obtained in A.5.1,using the test described in Table G of ISO 2854:1976 (the F-test).

ained with

ptable and
hlts for the
h the sieve
Its for the

bf fertilizer
h the sieve

t the 95 %

icating the

b variances

al results.

the device
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Annex B
(informative)

Examples of rotary sample dividers

2]

Key

1  orifice size controller
2 distributing cone

3  sampling segment

4  feed cone

a

5 times diameter of largest particle

Figure B.1 — Example 1
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Figure B.2 — Example 2
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Figure B.3 — Example 3
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Annex C
(normative)

Test for bias in a rotary divider

The sample d1v1der is con51dered acceptable for a certaln type of fertlllzer only after it has been

sho
pro
fro
par
or 1

The
san
per
san
pos
san

The

1d be based on the partlcle size dlstrlbutlon of the fertlhzer (see EN 1235) as thls is llke
perty most sensitive to bias. Thus, it is likely that errors in chemical analysis might thems
errors in the particle size distribution of the fertilizer. At least three sieves should be
Licle size analysis, giving at least four different fractions, none of which should.contain les
hore than 40 % of the total.

particle size distribution of two analysis samples collected from each 6f'10 gross sampl
e fertilizer is obtained by sieving through at least three sieves. Thé mean difference b
Centages retained on the smallest of the sieves used is calculated-dnd used to estimate th
ple division. To provide an unbiased estimate, the two analysis:samples shall be as inde
sible. To do this, two separate samples shall be obtained at the first stage of division, if ng
pling the discarded material.

estimation of the errors of sample division is itself liable to error. The most satisfactory

is therefore to test the results to ensure that the errors’are not greater than permitted. For

the

(s

se

sati

mean difference between 10 duplicate preparations is ‘d‘ and 53 is the estimated vari

pf 10 differences, ‘d‘ has to be smaller than 072 sg. If two successive sets of 10 duplicate pr

sfy this condition, it may be assumed that the division is satisfactory.

. The tests
y to be the
elves arise
1sed in the
sthan5 %

bs from the
btween the
e errors of
pendent as
cessary by

procedure
example, if

hnce of the

eparations
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Annex D
(informative)

Examples of apparatus for sampling fluid fertilizers

Dimensions in millimetres
$38

610

J(

/45/
8

S

33
$38

®38

750 min.

10

10

25

\g"\\

| SR Iy I

Key
1 hand lever (open position)

2 closed position

Figure D.1 — Typical bottom-valve sampling tube - a) Type A and b) Type B
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Dimensions in millimetres

e

N
\
\

77,

Key]

1 |retainingpin, tight press-fit (two required)
2 |groove for lug wrench (spanner)

3 |25 mm stainless steel ball

4  threaded plug-form seat

5 19 mm diameter

6  PVC coupling

Figure D.2 — Texas tube
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xC
X

Key

a  lowering position
b filling position

Figure D.3 — Tipping dipper
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Dimensions in millimetres

1
/2
[ 1
D S0 l i
A ! L '
: ] \ B =
I o~ 6/’ I—!—I
3 24 !H
| v I‘I
| 3 " 4
& o @35 |, F— | l‘l
. \bll
| g— | N4
| L.O 11
[ 1]
‘ [l
\ ' ]
| .
] | ||
) |
|
‘ b)
i /A
5 s
®77 )

~
)
<

graduated chain

wire handle

conical cup of tightfit

liquid tightfalse bottom

lead weight approximately 1 kg in sealed compartment
air hole-3 mm diameter

fluid intake tube 7 mm diameter

X N O U A W

stainless steel jacket

Figure D.4 — Typical weighted sampling cans
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Dimensions in millimetres

300

Key

1  graduated chain

Figure D.5 — Typical sampling cage
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