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IS0 (International  Organization  for Standardization)  is a worldwide federation  of national  standards bodies (IS0 member bodies) .  The 
work of preparing  International  Standards is normal ly carried out through  IS0 technical  commi ttees.  Each  member body interested in  
a subject for which  a technical  commi ttee has been  establ ished has the right to be represented on  that commi ttee.  International  
organizations,  governmental  and  non-governmental ,  i n  l iaison wi th  ISO,  also take part in  the work.  

The main  task of IS0 technical  commi ttees is to prepare International  Standards.  I n  exceptional  ci rcumstances a technical  commi ttee 
may propose the publ ication  of a technical  report of one of the fol lowing types :  

-  type 1 ,  when  the necessary support wi thin  the technical  commi ttee cannot be obtained for the publ ication  of an  International  
Standard,  despi te repeated efforts;  

-  type 2,  when  the subject i s sti l l  under technical  development requiring  wider exposure;  

-  type 3,  when  a technical  commi ttee has col lected data of a di fferent kind  from that which  is normal ly publ ished as an  
International  Standard  (“state of the art”,  for example) .  

Technical  reports are accepted for publ ication  di rectly by IS0 Counci l .  Technical  reports types 1  and  2  are subject to review wi thin  
three years of publ ication,  to decide i f they can  be transformed into International  Standards.  Technical  reports type 3  do not 
necessari ly have to be reviewed unti l  the data they provide is considered no longer val id  or useful .  

ISO/TR 7553 was prepared by Technical  Committee ISO/TC 1 34,  Ferti l izers and  soi l  condi tioners.  

The reasons which  led to the decision  to publ ish  this document in  the form of a technical  report type 3  are explained in  the 
Introduction.  

0 Introduction 

Within  the framework of i ts work on  sampl ing,  Technical  Commi ttee 1 34,  Ferti l izers and  soi l  condi tioners,  has,  through  i ts sub-  
commi ttee 2,  carried  out studies on  the minimum mass which  an  increment may have in  order to remain  representative of the ferti l izer 
sampled.  

This work complements other standards for ferti l izers,  currently under preparation,  particularly those which  describe sampl ing  plans 
for lots of various sizes,  and  those related to sample reduction.  

This study,  which  is di fferent from those usual ly publ ished as International  Standards,  i s i ntended to act as a complement to them,  as 
a technical  report (type 3)  for the sampl ing  of ferti l izers.  
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1  Scope and field of appl ication 

When  sampl i ng  is carried out  on  a batch  of  ferti l izer,  an  i ncrement is taken from N  uni ts.  Each  of these i ncrements may be taken ei ther 
by means of  partial  sampl i ng  devices,  i f thei r val idi ty (absence of  any particular bias)  i s assured,  or by treating the complete i tem wi th  a 
sui table reduction device (absence of bias) .  

This Technical  Report  speci fies,  for the latter case,  the extent of  mass reduction  beyond  which  the error i n  the representativi ty of the 
i ncrement  can  no l onger be i gnored.  I t may also be used  to establ i sh  the minimum mass of  any i ntermediate i ncrement  duri ng  the 
treatment of  the sample,  up to analysis.  Where partial  sampl i ng devices are used,  this l imi ting mass can  be much  more important.  

2 Basic theory 

Taking into account  the granular nature of  sol id ferti l i zers,  the sampled mass cannot  be reduced indefini tely wi thout l osing al l  
representativi ty.  

However,  i t is possible to relate the mass of  the sample to a minimum error of  representativi ty,  as a function of the variabi l i ty in  
composi ti on of the product  sampled and  of i ts particle size distribution.  

Emphasis should,  however,  be placed on  the nature of the minimum l imi t value of  this error to which  can,  i n  practice,  be added l arge 
errors due to the variabi l i ty of  the i ncrements,  often associated wi th  defecti ve sampl i ng  devices (spears in  particular) .  

I t should  al so be noted that this error occurs at  each  reduction operation  on  the sample after i ts consti tution.  Particular attention is 
drawn to the fact that,  i n  prepari ng  the test portion from the laboratory sample,  representativi ty can  easi ly be lost i f the masses 
sampled at a given point  are insufficient wi th  respect  to particle si ze distribution and  variabi l i ty in  composi tion or i f they do not  fol low 
the rule of  equiprobabi l i ty of choice.  

This concept  is,  i n  fact,  empi rical ly admissible because,  i n  the case of determinations where grinding is al l owed,  such  an  operation  is 
general ly carried out  before the test porti on is taken.  

Statistical  studies now make i t possible to calculate accurately a relation between  these magni tudes.  I n  cases where grinding is not  
possible (for example determination of particle si ze distribution) ,  they al so enable a relationship to be obtained between  the mass of  
the test portion and  the error of  representativi ty.  

Two types of  ferti l izer may be encountered:  

a)  Ferti l izer i n  which  al l  the particles are essential ly of  the same nature 

Once the variabi l i ty i n  analysis from ore particle to another is known,  i t i s possible to calculate statistical ly,  on  the basis of a normal  
distribution,  the number of  particles,  and  thus the minimum mass,  requi red so as not  to exceed a gi ven uncertainty.  

b)  Ferti l izer i n  which the particles are of a di fferent nature (bulk blends)  

Once the percentage of  the least abundant  consti tuent to be analysed is known,  i t i s possible to calculate statistical ly,  on  the basis 
of a binomial  distribution,  the number of particles,  and  thus the minimum mass,  requi red so as not  to exceed a gi ven uncertainty.  

3 Ferti l i zers composed of particles of the same nature 

The analyses vary continuously from particle to particle fol lowing a normal  or an  approximately normal  di stribution wi th  a coeffi cient 
of variation general ly between  1 0 % and  40 % (40 % in extreme cases wi th  ferti l izers obtained via an  almost dry mixing stage) .  

Calculation on  the basis of  the theory of  normal  distributions i ndicates that,  i f the standard deviation for variations in  particle analysis 
is cal led o’  and  the desi red precision at  95 % bi lateral  probabi l i ty 2  a, ,  the mass of  this i ncrement is gi ven,  approximately,  by the 
formula 
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where 

cnm is the mean  diameter of the particles as defi ned in the annex:  

Q is the densi ty of  the particles;  

2  4 corresponds to the overal l  error of  j udgement  desi red and  is expressed in the same way as a’,  for example as an  absolute 
value;  
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