SECOND PART

INTRODUCTION

Whyrand ' When deeS One sample




FACTORS AT STAKE IN
SAMPLING

SAMPLING! s the fiist, the mest rsky,
(e moest neglected and ignoered link ol ...

QUALITY CONTROL

2 INVINDUUSTERY ziglel TTRADE -
the Tactor at stake Istespecially the ...

ECONOMICAL FACTOR
QUALITY IS MONEY




¢ IN BIOLOGY, MEDICINE, PHARMACEU-
TICAL RESEARCH and PRODUCTION;
¢ AGRICULTURE / FOOD PRODUECTION,

¢ CO
¢ CO
¢ CO

INIIR@ISGIFTHENVA

NIIR@IEGiithe AlRWwWehreathe;

ERNWEERNKS

NIEROLE o i ENVIROINWIENT, ic

the factor at stake s first of all ...

HUMAN HEALTH AND LIFE

TO SOME EXTENT, QUALITY IS LIFE

VERY OFTEN, SAMPLING IS QUALITY
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SAMPLING
IN THE LITERATURE

SOME PEftineEnt; Seme dubious and
SOME Ather SUPhSINg remanks;::.

18JS50) 3 CirLinnlng) el & )Jnrurunelm

« | 'ru:;e wr
re ent WJJJ f]o)

This sad remark Is still' valid in 2000 !
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1967 : Kaye (lllinois Inst. of Technology):
« The accuracy of many analytical data
[EPOrtS IS a mirage hecause unwitting
negligence and false cost CONSCIGUSNESS
Rave ensured that arsample’ el peWaer;
{aken With CURSER/ SWIAESS [AaS 19EEN
ExamiREC It COSt PrECISIEN. >

1966 BDICenaR eiVIInIne s Vineralfand
Relatedlerms(U-SE BUureaureirviines)
« Honest sampling requires good
judgment and practical experience » ... !




1981 : Kratochvil & Taylor : fireworks |
« Sampling Is not simple ... »

« Random sampling Is difficult ... »

« Ohyvieusly, a representative sample
cannet e selected by a ranedeml precesS. »

AGEOE I ApPPEACHNS tercolIECt arSmall
RAUMBER G SAMPIEST USING EXPERERCE aE
RUIteRras a guide termaking themras epne-
Sentative el the pepulation as pPessIble

« SAMPLING THEORY CANNOIF REPLACE

EXPERIENCE AND COMMON SENSE ... »
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1990-2000 : Standards :
« Analysis should be carried out on

representative samples ... »
... Whoese delinitien Is net given anywhere !

1 9O RN EE0 PALOIRACTR ENGOVEMMENT
CHEMISTHE
Definitions:: ...
« Representative Sample : this'is a
sample that IS typical of the lot »
But what 1s a typical' sample ?



2000 : Catalog of a manufacturer :
Section « Screening and sampling »
Sub-section 040G « Sampling »

e SamplineNsS aikeHRg chore anurallieo
ojfitelf) 15 falgefeiigel i) GUirso Y/ taleitiefait zinfe)
CISINETESIEUNIESCRINEIS:

INIDEEDRSINSHATRISHIE ENQ@UESHHO©INH

Obvieusly, this manufacturer IS unaware
of the existence ofi a sampling theory ...



SAMPLING and MEASUREMENTS

Quality: control Invelves measurements.
\We must distinguish REWEENR REE CASES):

IVIEASIURENVIENT CAN B= P ERECIRIVIEP)

DIRECIT L o))

e ENNIRE GRIECE .

IRt SUREICIENTINVACCURATE and
REPRODUCIBLE Way.

This is the only case where sampling IS not
required. A rare occurrence ...




2. MEASUREMENT CAN BE PERFORMED
DIRECTLY on the ENTIRE object ...

But inan INSUEEICIENTLY ACCURATE
and RERPROBDUECIBISE Way.

Example: Vieasurement, Reary alwvays
PIASEU; GiMaSS GRVeIUMmE CitlieWIng
PalChHES Bt paltictiater Selas; IguIes; pPUlpS;
Ete: Py mMeans e kel e IUCIealr Scales;
VolUmEters or the like.

Proportional Sampling is an original bias-
free method. Its use has been generalized In
the South-African platinum mines. 10



3. MEASUREMENT CANNOT BE PERFOR-
MED DIRECTLY ON THE ENTIRE OBJECT

Chemicallanalysis, Very.costiy By URIt Mass
ISTthe MeSt typIcallexample e thiS Case:

e measuEement must thereione ke caied
eUenRra ERACHI©N G tE GR|ECT:

THISTAaCHeR can ve either ...

ATREINTABITE SAVIPIEE WHERNTFRES BEEN
lakeniin certainfcenditions (Seehelow) or ...

AN UNRELIABLE SPECIMEN, when
these conditions are not fulfilled
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SAMPLING IS THEREFORE
A MASS REDUCTION

_ [Ihe epject to e vValled may WeIgn ton's
P EUSEAN Js ft)ns Wi prleelSin]
MEEESHASSAVORESHPORUIBRSIUSUAIN

| ] 0)]

WEIGRNIEWVEERFGNE Jmm ziplel 2 Sy rnie)s

JHJB&S
JgdrrJgJ
S WIth Crusr

grinding, pulverizing steps.




QUALITY CONTROL =
SAMPLING + ANALYSIS

Quality;contielins atWoslInkechain. Boeti
INKS M2y, gERErAtE’ ENHGLS, Boli; thEreiene;
SHEUIC ECEIVE THE SAmE Care and the ' same
ameunteRVveEStMERtS: HISHSTHeL thHENCASE:

Inrthe year 2000; care and meney: still'go
(e analysis; to the detriment off sampling that
remains the poorest relation of the family ...
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IS SAMPLING a SIMPLE HANDLING
TECHNIQUE or a SCIENCE ?

Samplingisiallfteereiten reganrded as a
SiplEMmandingieECH RTYUENe e FEy Uil
fooeirie) Wiinl serserline). S Gaitzilee) e)f 2in)
ATHER Celim e UiclClRErS

SECHONRESCHEENTNYRNUSUMPIRG S
SUR-SECION 040G Sampling >

This point ofi view 1s very general’!




Sampling is indeed a TECHNIQUE but
this technigue Is submitted to the laws of
a SCIENCE that Is disdainfully: ignered by,
INTERESTEM PARMTES IS SCIEREE sheuld ke
KRV th ERERLE tall gl 2ENESPECIE
WHEREVERSEIVIRG a2 sampliig prepieni:

AEeRR/ eifsampling; ieunded eRrtne
Calculus ol Prekanbility has heen developed
since 1950: First publication i 1951..
Presented in an International Congress in
1953 and published in 1954.
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Since the 1951-53 papers, more than 200
articles have been published by the author
In various languages. Nine books and
AUMEreUS Short Courses In French and
English. lLatest 9eeks N Englishr:

1 997 EtErO 0 EREI Sampling FHOMeE
GENIZAONN(VO0 P, EISEVIER, AmSierczini:

19988 Samplingieiranalyiical PuUiPOSES
(150 p. version):, John Wiley:, ChRICheSter:

BookKsS, articles and PhD theses have
pbeen written by others on this theory.
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SAMPLING AND STANDARDS

Standards are usually: naive and
wHitten by ungualified peeple without
anVAEQand ieISCIENUIIICI CONSIGERANIGN'S:

Example efithe sampling sceep (ISO)):
ReTnancielenginralenens opuenal
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“.
Scoop Top Size Volume Dimensions in mm Thickness

Number in mm in ml w h /s /, /3 in mm

1 1 15 30 15 30 25 12
3 3 40 40 25 40 30 15
5 5 75 50 30 50 40 20
10 125 60 35 60 50 25
15 15 200 70 40 70 60 30
20 20 300 80 45 80 70 35
30 30 400 90 50 90 80 40
40 40 800 110 65 110 95 50
75 75 4,000 200 100 200 170 80
7,000 250 110 250 220 100

10,000 300 120 300 250 120

16,000 350 140 350 300 140

B NN NNNNDND— -

Stan@a@dSTImpPeSe amItiany/ ules te
utilizers deveid offany: critical forma-
tion!
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REPRESENTATIVITY

All'analytical standards state that assays
must be carried out on; ...

< REPRESENIPATFN 2 SAVIPESS
pPUt these standands: ...

Tl to) o)l cinly Selsntiilc clerinition ofF &
REPLESENTAVEISAIMPIED;

sl ie) s« Wirketesielatlel e e sisietilel pie)i
PE JONE tereRIaINIGNE>:

A scientific definition of a Representative

sample Is given in Part 3 « Definitions ».
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PHILOSOPHY OF
STAN DARDIZATION

ceornding te an ISO ) efficer; the role of the
' memmeeg BJfTQ SHC JJU l)@

_ Practcally norstandandrontsampiing s
pased on scientific considerations. RIS

dublous philosophy encourages lobbying.
20




Quotation of Jules Verne in « De la Terre a
la Lune » (from Earth te Moon) :

« | ask you, Gentlemen, and | put the
guestion te the vete of this ASsembly: 5 1S
ifey asiwerknew it en  Earta, pessikle on
tHersuace iR VIeen 2 » oo YES ...
HEARISHEARINSTARCING ovatien )

RIS IS the way deCISIONS are taken 1N IS0/
TCs re. Sampling. Example: ISO/IC 102
(Iron ore) : maximum cutter speed 1.5 m/s
Instead of 0.6 m/s (scientific experiment).
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GENERALITY OF THIS THEORY

This theony has been develeped for
particulaie SEIEIDS eI VINERAISGHFIN
(eres andminerals, W materals and
ProcduCtSTeifthe CEMERTINAUSTR/: )

ItaSHISTREERIEXIEREEC IO aICUIELE
SO BSIEIVEFGEtaRI eV animalV Synthelc
@GR (SUch as cereals; sugar eets;
bovine bones, plastic materials ... etc.)
and to all'kinds of'solids.
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Thanks to a simple change of scale — from
mm to Angstrom — it is applicable to sampling
of LIQUIDS / GASES (chemical, bielogical
and phammaceutical reseanch aned Inadustny):

lerthersampling e BORNEIEUIDS (SUch as
BIeEM) UHRE)GReIHERRIGIegIcalimaterals,

o) ENVIRGNVIENTIFAL COINIFRO)L, o)
NEUSENBIAIFETIUSES, Industrial effiuents; etc...

To CUSTOMS control, FRAUD' detection,

Practical difficulties with GASES / FUMES.
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ROLE OF UNIVERSITY AND

STANDARDS ORGANIZATIONS
_HNISirelessheulo e el o BUNIRR2000
Universiny cinlel SiczipielzifeliZztgle)n) ¢je) o) f)
GROHNUNNENNERENEXISIENCEIOTFN I ECTY
waien res NEVER ggdr gonissisel 0Y 2y~
one. =xeegiions EINEAND zigiel MO RWAN

T EQuipment manuiactirers oo Stain-
gdards that thelF ClIEnts are liale torKnoew.

Lobbying in ISO Technical Committees !
24




HOW TO MASTER THE
SAMPLING ERRORS

Sampling IS & pregressive mass reduction.

At each sampling stage: the tetallsampling

EHGIIS SUmI el SIXScomponents. QUestion: ...

Can ene: :
SUPPRESS Sele ofinless %

REDUCE and ESIIMATIE theSe one
CanNNEL SUPPIESS ?

The QUALITATIVE and QUANTITATIVE

approaches try to answer these guestions.
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INTERNATIONAL SAMPLING
INSTITUTE ISI

ISIFhaSTheen cheated torill uprthe gaps
TRy URIVERSI NG sSteli e i@ Zzation

o) enganizE tneEfteachinG oI tiE tEQRY,

—

10 AdVISE rESEarCh and InauSTRy,

_ 1o/ take an active part I the Writing of nEw
national, European and ISO standards,
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To develop scientific sampling In the
follewing fields of activity: :

Bielogy and medicing : research and cure
Agriculttires research ane preduction,
[FeeUNRNCUSHHESE ESEalchranepredlction
Chemistiy  researnchrane preducton,
Pharmacy : research and production,

Ecology : all kinds of control, etc.
27



o take part in the fellewing controls :

B Control of human and cattle food,

B Contre
B Contro

el the water we drink,
offtherairwe breathe:..

Protsciiorn of s Snvirornmse, cerisrally
s oezidine], mors sosaificelly corliral ofF,,

B ndustral erfiuents,

B Household refuses and their processing;

B Contaminated solls, etc.
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