16th Norwegian X-ray Conference
137 15 September 2010




SEYCHELLES

B
MAURITIUS



Quoted: M J Kearns PPC
Cement South Africa

AWithout a sample there can be no analysis.

AWithout a suitable sample there should be
no analysis.

Error which has been committed in the
testing procedure cannot be compensated
for by increasing precision in the
subsequent testing steps.
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SAMPLING THEORY -1

for economical and technical reasons,

It IS necessary to rely on alimited number
of small samples to assess and control
the basic material quantity.




SAMPLING THEORY -2

revery particle in the lot
has the same chance as every other particle
In the lot of being in the sampleo




SAMPLING THEORY - 3

the minimum size of each individual sample is

mainly dependent on the grain size distribution

of the material, particul a
maximum grain size,

more precise
determinations

of the optimum sample
size can be derived from
statistical considerations




SAMPLING THEORY -4

Each subsequent step of reduction of sample size by

crushing, grinding and splitting represents a further step of

sampling with its own inherent error.
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SAMPLING THEORY -5

In the course of further sample treatment,
any alteration of the sample, e.g. by the loss
of fines as dust or by contamination, has

to be carefully avoided (systematic errors).
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What Is a part per million? Wildebeest
1 300 000
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The Main Migratory animals: 1 862 000

Wildebeest Thomson's Gazelle
1 300 000 360 000
70% 19%
Zebra Eland
190 000 12 000
10% 6445ppm
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Can you spot them? Wildebeest
1 300 000
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Aalborg University Esbjerg,
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Sampling Problems - SIZE

ASampling problems occur both in the taking of the original
sample and in attempting to take a representative sub-sample
for analysis.

ARelatively large original sample size and fine grinding are very
often required to avoid sampling errors which might otherwise
be greater than the analytical errors.

AN.B. Beware in particular of the case where an analyte element
IS contained in only a very minor physical constituent of the total
sample.
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An example (1)

A Analysis of Phosphorus in rocks - very typically P is
almost entirely contained in the mineral Apatite which
may constitute only 0.1% - 0.4% of the rock.

A To keep sampling error <2%, all samples and sub-
samples must contain approximately 107 grains, for a
concentration of 0.1% apatite (next slide). The size of
the original sample that is needed will depend on its
grain size (~1kg for Imm average grain size).
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Relative sampling error (95% probability) for
each component in a sample
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An example (2)

A If we are taking a sub-sample to prepare fusion disks, we require
0.60g. To keep sampling error <2% the sample must contain 10’
grains, and must have been ground to -230# (<63mm) such that
0.60g will contain 107 grains (next slide).
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Be aware of practical limitations:

Anorthosite sample at left has an
average grain size of ~50mm

From the graph below, to
achieve a representative sample
>>250kgs is needed

eded to contain “n” grains of a given grain s
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