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Foreword

ISO (the International Organization for Standardization) is a worldwide fed-
eration of national standards bodies (ISO member bodies). The work of
preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for
which a technical committee has been established has the right to be rep-
resented on that committee. International organizations, governmental and
non-governmental, in liaison with 1SO, also take part in the work. ISO col-
laborates closely with the International Electrotechnical Commission (IEC)
on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are cir-
culated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International” Standard [SO12744"was-prepared by Technical Committee
ISO/TC 183, Copper, lead.and zinc ores and concentrates.

Annexes A and B of this International Standard are for information only.
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Copper, lead and zinc sulfide concentrates — Experimental
methods for checking the precision of sampling

1 Scope

This International Standard specifies methods for
checking the precision of primary sampling, sample
processing, chemical analysis, physical testing and de-
termination of moisture content of copper, lead and
zinc sulfide concentrates being carried out in ac-
cordance with the methods specified in ISO 12743,
expressed in terms of standard deviations.

2 Normative reference

The following standard contains provisions which,
through reference in this text, constitute provisions of
this International Standard. At the time of publication;
. the edition indicated was'Valid 'All'standards ‘aresub”
ject to revision, and parties to agreements-based’'on
this International Standard are encouraged to investi-
gate the possibility of applying the most recent edi-
tions of the standards indicated below. Members of
IEC and ISO maintain registers of currently valid Inter-
national Standards.

ISO 12743:—1), Copper, lead and zinc sulfide concen-
trates — Sampling procedures for determination of
metal and moisture content.

3 General conditions

3.1 General

The determination of precision of primary sampling is
based on collecting pairs of interleaved samples from
each lot. If sample processing and measurement are
also carried out in duplicate, it is possible to determine
the precision of sample processing and analysis.

3.2 Number of lots

It is recommended that pairs of interleaved samples
be collected from more than 20 lots of the same type

1) To be published.

of concentrate in order to reach a reliable conclusion.
The lot size shall be chosen to ensure this require-
ment is met.

3.3 Number of increments and number of
samples

The minimum number of increments for checking
precision should preferably be twice the number de-
termined inyaccordance with 1ISO 12743. Hence, if the
number of increments required for routine sampling is
n-and one)lot sample is constituted, the minimum
number-of/increments should be 2n, and two inter-
leaved samples shall be constituted.

Alternatively)if thel precision is being checked as part
of routing) sampling, n increments may be taken and
two interleaved samples constituted, each comprising
n/2 increments. The sampling precision thus obtained

must be divided by V2 to obtain the sampling pre-
cision for lot samples comprising n increments.

3.4 Sample processing and analysis

Sample processing shall be carried out in accordance
with I1SO 12743. The analysis of samples shall be
carried out according to the methods specified in the
relevant International Standards.

3.5 Frequency of precision checks

It is recommended that, even after a precision check
has been conducted, further checks be carried out at
regular intervals. Precision checks should also be car-
ried out when there is a change in equipment.

Because of the large amount of work involved in
checking precision, it is recommended that checks be
carried out as a part of routine sampling and analysis.
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4 Definition of symbols

Symbol | Term

k Number of lots

n Number of increments

R, Absolute difference between duplicates for interleaved samples A and B

R, Mean absolute difference between duplicates for interleaved samples A and B for k lots

R, Absolute difference between means for divided interleaved samples A; and A,, and B4 and B,

R, Mean absolute difference between means for divided interleaved samples A; and A,, and B4 and B,, for k lots

R Absolute difference between means for interleaved sample A and interleaved sample B

Rs Mean absolute difference between means for interleaved sample A and interleaved sample B for & lots

$ Estimated value of standard deviation, o

52 Estimated variance from R,

52 Estimated variance from R,

52 Estimated variance from R3

Sa Estimated standard deviation of analysis

Sp Estimated standard déViatien-of sample precessing

sy Estimated standard deviation of primary sampling

Ssp Estimated standard deviation of primary sampling and sample processing

ST Estimated total standard deviation of primary'sampling;"sample processing and analysis

X1 First duplicate result for interleaved,sample,where.i =,]-and2 and)indicates interleaved sample A or B

Xip Second duplicate result for interleaved sample, where i = 1 and 2 and indicates interleaved sample A or B

X1 First duplicate result for interleaved sample, where i = 1 and 2 and indicates interleaved sample A or B, and

j =1 or 2 and indicates laboratory samples A, or Ay, and B, or B,
Xij2 Second duplicate result for sample, where i = 1 and 2 and indicates interleaved sample Aor B, andj =1 or 2
and indicates laboratory samples A; or A,, and B, or B,

x Mean value of duplicate results

3 Mean of mean of duplicate results

? Mean of X values, and grand mean for sample processing method 3

% Grand mean of all results for sample processing methods 1 and 2

5 Method of experiment

5.1 Interleaved samples

Each alternate primary increment shall be diverted so
that pairs of interleaved samples A and B are formed.
The number of divided increments per primary incre-
ment should be the same as for routine sampling. An

example of a sampling plan for producing pairs of in-
terleaved samples A and B is shown in figure 1.

5.2 Sample processing and analysis

The pairs of interleaved samples A and B taken in ac-
cordance with 5.1 shall be divided separately and sub-
jected to either method 1, method 2 or method 3
sample processing and analysis as described in 5.2.1,
5.2.20r5.23.
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Figure 1 — Example of a plan for interleaved duplicate sampling

5.2.1 Sample processing method 1 (see figure 2)

The two interleaved samples A and B shall be divided
separately to prepare four laboratory samples, A;, A,,
and By, B,. These laboratory samples shall each be
analysed in duplicate, and the duplicates designated
xy77 and x4, for sample Aq, x151 and xq,, for sample
Ay, x911 and x,4, for sample By and x4 and x,,, for
sample B,. The eight determinations shall be run in
random order by the same analyst on the same day
using the same analytical equipment. An example is
given in annex A.

NOTE 1 By using method 1, the estimated precisions of
primary sampling, sample processing and analysis can be
obtained separately.

5.2.2 Sample processing method 2 (see figure 3)

Sample A shall be divided to prepare two laboratory
samples, A; and A,. From sample B, only one labora-
tory sample shall be prepared. The laboratory samples
shall each be analysed in duplicate, and the duplicates
designated x;11 and x4, for sample Aq, x5 and x;,,

for sample A,, and x,; and x,, for sample B. The six
determinations shall be run in random order by the
same analyst on the same day using the same ana-
lytical equipment.

NOTE 2 By using method 2, the estimated precisions of
primary sampling, sample processing and analysis can be
obtained separately. However, the estimated values will be
less precise than those obtained using method 1.

5.2.3 Sample processing method 3 (see figure 4)

From each of the two interleaved samples A and B,
one laboratory sample shall be prepared. The two la-
boratory samples A and B shall be analysed in dupli-
cate and the measurements obtained shall be desi-
gnated x;1 and x;, for sample A and x,; and x,, for
sample B. The four determinations shall be run in ran-
dom order by the same analyst on the same day using
the same analytical equipment.

NOTE 3 By using method 3, only the estimated precision
of analysis and the combined precision of primary sampling
and sample processing are obtained.



	aÑ·±Ž‘ø�±��ìcDbwr¸eCàì6é�Uº5ã®zG—Ï*ˆ5˙§ÔuX¡KKˇ(ÄÔÙŠ#½b˛´Lø_¡¨¯ıUâMÉŁô„�ÕíÏT˚§në�2�ƒ„

