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Foreword

ISO (the Internatjonal Organization for Standardization) is a worldwide federation of

national standar:

bodies {1SO._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, govern-
mental and non-governmental, in liaison, with 1SO, also take part in the work. 1SO
collaborates closgly with the International Electrotechnical Commission (IEC) on all

matters of electr

dtechnical standardizatior.

Draft Internationsl Standards adopted by the technical committees are circulated to
the member bodigs for approval before their acceptance as International Standards by

the ISO Council.

They are approved in accordance with ISO procedures requiring at

least 75 % apprgval by the member bodies voting.

International Sta
Fluorspar.

hdard 1SO 8868 was prepared by Technical Committee ISO/TC 175,

Annex A forms gn integral part of this International Standard.
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Fluorspar — Sampling and sample preparation

1 Scope

2.3 partial sample: A quantity of fluorspar consisting of a

This Intern’EtionaI Standard specifies sampling methods for a
lot of fluofspar_and methods for the preparation of samples
taken from| the lot’for the purpose of determining the quality
characteristics of the’lot. It covers

a) thelunderlying théory;
b) the|basic principles, and;

c) the|basic requirements for theé sampling device and its
operatidn.

Details of different sizes of riffle divider are given in annex A.
The methoTs of sampling and sample preparation‘spécified are
applicable fo all grades of fluorspar, i.e. acid grade].ceramic
grade and [the three metallurgical grades (concentrate,bri-
quettes and gravel).

The methodis are applicable to the sampling of fluorspar from
conveyors, [wagons and containers, ships and stockpiles, and
from baggedd material at the time of loading or discharging of a
lot.

Samples arp prepared for the determination of the following
quality characteristics:

a) partfcle size distribution;
b) moi’[;cure content;
ical composition.

c) che

2 Definjtions

composite of two or more increments taken from a lot. This in-
cludes also a composite of two or more complete increments
which have been individually crushed gnd/or optionally
divided, as necessary, in accordance with [this International
Standard and prior to combining.

2.4 gross sample: A quantity of fluorspgr consisting of a
composite of all of the increments taken from a lot. This in-
cludes also the composite of all of the increments or all of the
partial samples which have been individually crushed and/or
optionally divided, as necessary, in accordange with this Inter-
national Standard and prior to combining.

2.5 manual sampling: Sampling by hyman effort with
sampling devices, including mechanically assisted devices.

2.6 mechanical sampling: Sampling | by mechanical
means.

2.7 test sample: Any sample, for the detprmination of the
chemical composition, moisture content |or particle size
distribution, which is prepared in accordance ith the specified
method, for that type of sample.

NOTE — If thesentire quantity of a test sample is sy bjected to the test,
the test sample-may also be called the test portior].

2.8 test portion? Representative part of a Tst sample which
is actually subjected to)the tests for the det¢rmination of the
chemical composition, \.moisture content [or particle size
distribution.

2.9 sample for chemical analysis: Sample taken for the
determination of the chemical compbsition of| the lot or part of
the lot.

For the purposes of this International Standard, the tollowing
definitions apply.

2.1 lot: Definite quantity of fluorspar, the quality
characteristics of which are to be determined.

2.2 increment: Quantity of fluorspar taken at one time from
a larger body of fluorspar. There are two types of increment as
follows:

a) a quantity of fluorspar taken at one time from a lot
using a sampling device.

b) a quantity of fluorspar taken using the increment divi-
sion method.

2.10 moisture sample: Sample taken for the determination
of the moisture content of the lot or part of the lot.

2.11 particle size sample: Sample taken for the determi-
nation of the particle size distribution of the lot or part of the
lot.

2.12 nominal top size, wg: Particle size corresponding to
the size of the opening of the sieve on which approximately
5 % (m/m) of the fluorspar charge is retained.

NOTE — The nominal top size of the lot may be ascertained either from
past experience or by experiment. However, if no information is
available, a visual estimation is acceptable.
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2.13 stratified sampling: Sampling of a lot, which can be
divided into several parts (called strata), by specific means in
such a way that specified proportions of the sample are drawn
from the different strata. The method is applied to sampling of
lots from wagons or containers and from ships or stockpiles.

2.14 systematic sampling: Sampling in which increments
are taken from a lot at regular intervals. There are two types of
systematic sampling as follows.

2.14.1 systematic sampling on a mass basis: Systematic

3 General procedure

3.1 General procedure for sampling
Sampling shall be carried out while a lot is being transferred.
The general procedure for sampling shall be as follows:

a) identify the lot to be sampled;

b) ascertain the nominal top size of the lot;

sampling in which,the sampling interval used is a mass interval.

2.14.2 system
sampling in whic

2.15 two-stag

ic sampling on a time basis: Systematic
the sampling interval used is a time interval.

b sampling: Sampling by which primary

sampling units arg first selected from-a“let and then secondary

sampling units ar

b taken from those selected primary sampling

units. The methof is applied to sampling from.wagons or con-

tainers and from

2.16 coefficie

bagged material.

ht of variation, CV: Ratio of the:standard

deviation to the absolute value of the arithmetic mean.

NOTE — The ratio

2.17

may be expressed as a percentage.

sample preparation: Process of preparing the sample

for the determinjation of its quality characteristics. Sample
preparation inclydes sample division, crushing, mixing and

sometimes predr

2.18
whereby the mas
tion.

ing and may be performed at several stages.

sample cLivision: The process in sample preparation

of a sample is reduced by partition or extrac-

2.19 proportignal-mass division: Type of sample division
for obtaining diided samples the masses of which are pro-
portional to the mass of the sample or increment to be divided
(such as might bg obtained by using a riffle or mechanical split-

ters).

2.20 constant

resulting in divided increments which have a coefficient of
variation equal to or less than 20 %, where the source material
had a coefficient of variation greater than 20 %.

2.21 split use of sample: Method whereby the sample is
split into two or more parts, which are used individually for the
determination of two or more quality characteristics.

2.22 multiple use of sample: Method whereby the sample
in its entirety is used for the determination of one quality
characteristic. The same sample in its entirety, or part of this
sample, is then used for the determination of another different
quality characteristic.

c) determine the mass of increment to be taket) according
to the nominal top size;

d) determine the minimum number of increments to be
taken from the lot;

e) determine the type of interval to be used fdr taking in-
crements by systematic sampling and stratified sampling
and the interval to be used for selecting the wagpns or con-
tainers or the bags in the case of two-stage sampling;

f) determine the place of sampling and the method of tak-
ing increments;

g) take increments during the whole period of handling of
the lot.

3.2 General procedure for sample prepatation

The tést samples for the required determinatiops shall be
prepared-from the increments taken according to tHe following
general proCedure:

a) determiné_whether the test sample is to Qe prepared
from each incfement or each partial sample of the gross
sample according to the requirements for the defermination
of the quality charaCteristics;

b) determine whether the;sample is to be in split use or in
multiple use;

c) select the method of sampledivision to be used at each
stage of the sample preparation;

d) establish the processes to be uséd)in the sample
reparation, including the processes of divisior], crushing,
mixing and predrying (if necessary);

e) prepare the test sample according to the procedure
established in d).

4 Fundamentals of sampling and sample
preparation

4.1 Overall precision

The methods presented in this International Standard are
designed to achieve the overall precisions shown in table 1, ata
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Table 1 — Overall precision

Overall precision for the following grades

of fluorspar
%

Quality
characteristic i
Acid and MetallurgchaI'
ceramic riquettes
Concentrate and gravel
Calcium fluoride content 0,5 1 1°
Silica content 0,05 0,8 0,8
Moisture content 0,56 0,2 0,2
—5 mm particle size fraction,
1096 o average = 5

probability Jevel of 95 %, with respect to the mean values of
the calciun fluoride content; the silica content, the moisture
content arld the — 5 mm particle size fraction of a lot.
However, the overall precision requdired may be agreed upon
between thie parties concerned.

The overall| precision obtained is a measure/of the combined
precision of sampling, sample preparation and.measurement
and also depends on the method of constitution of'samples and
the numbet of determinations (see 4.5).

4.2 Masp of increment

4.2.1 The| minimum mass of each increment shall be as
specified in table 2 according to the nominal top size of a lot.

Table 2 — Minimum mass of increment

Table 3 — Minimum number, N, of increments
and precision of sampling (standard deviation), o,
for calcium fluoride content at the 95 % confidence

level for all grades of fluorspar

G Concentrate,
ravel and | coramic grade
Mass of lot, m briquettes and acid grade
tonnes
Nmin agsg Nmin gs
13000 < m 160 0,4 40 0,3
6400 < m < 13 000 120 0,5 30 0,4
3200 < m < 6400 80 0,6 20 0,4
1600 < m < 3200 60 0,8 15 0,5
750 < m < 1600 40 1 10 0,6
350 <m < 750 30 1.1 7 0,8
150 < m < 350 20 1,3 5 0,9
m< 150 10 1,6 4 1

Nominal Minimum mass
top size, wg of increment
mm kg
160 < wg 30
100 < wg < 160 20
50| < wg < 100 10
20| < wg < 50 5
100 < wg < 20 2

wg < 10 1

4.3.2 The values of the precision of sampling, o, for calcium
fluoride content shown in table 3 have beeph determined ac-
cording to the corresponding minimum number of increments
stipulated in table 3.

4.4 Method of taking-increments

4.4.1 Each increment shall be taken at one time using a single
motion of a sampling device. However, if this is difficult to
achieve, the increment may be takenbyusing several motions
of the sampling device from a point selected at random (with

4.2.2 The increments shall be taken in such a manner as to
ensure that they are of “almost uniform mass”, i.e. that the
variation in mass shall be less than 20 % in terms of the coeffi-
cient of variation. However, when systematic sampling on a
time basis is applied, the mass of individual increments shall be
proportional to the flow rate of fluorspar.

4.3 Number of increments and precision
of sampling

4.3.1 The minimum number of increments to be taken from a
lot to attain the required precision of sampling shall be as
specified in table 3 according to the mass of the lot.

equat probat : roven to have no
bias with each type of sampling device in each grade of
fluorspar before it is applied.

4.4.2 The increments shall be taken in such a manner as to
ensure that they are of almost uniform mass as described in
4.2.2. When increments cannot be taken as almost uniform
mass increments, each increment shall be prepared individually
and the quality characteristics of each increment shall be deter-
mined. Alternatively, at an appropriate stage of the sample
preparation, the divided increments of almost uniform mass
may be combined into a partial sample or the gross sample.
However, when systematic sampling on a time basis is applied,
the mass of individual increments shall be proportional to the
flow rate of fluorspar.
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4.4.3 When the calculated mass of a sample is less than that
required for preparing test samples (for the determination of
particle size distribution etc.), the mass of each increment
and/or the number of increments to be taken shall be
increased.

4.5 Precision of sample preparation and overall
precision

4.5.1 Sample preparation shall be carried out in accordance
with clauses 7, 8 and 9

of the partial samples to the constitution of the gross sam-
ple;

opy is the precision of sample preparation, in terms of the
standard deviation, comprising the steps from the prepara-
tion of the test sample(s) from the gross sample.

4.5.2.3 When / determinations are carried out on each incre-
ment, the overall precision will be
2
o
2 M
ot + 1

2

4.5.2 The overdll precision in terms of the standard deviation,
ospm, for the capes whefe, division and measurement are car-
ried out on the gfoss sample)or each partial sample or on each
increment may be calculated<as follows.

4.5.2.1 When the gross sampletis/constituted for a lot and /
determinations (¢.g. chemical analyses) are carried out on the
gross sample, the overall precision will.be

02
2 g2 2 M
Ospm = 05 T Op T

where

gg is the precision of sampling in terms of the standafd
deviation;

op is the precision of sample preparation, in terms of the
standard deviation, comprising the steps from the prepara-
tion of the g]nss sample into the test sample(s);

om s the plecision of measurement in terms of the stan-
dard deviation.

45.2.2 When A
equal number off
tions are carried

partial samples, each of which consists of an
increments, are constituted and / determina-
out on each partial sample, the overall pre-

cision will be

o
o3 + M
2 -2 1
Ispm = O k
where gp is the frecision of sample preparation, in terms of the

standard deviatign, comprising the steps from the preparation
of the partial san 5 CO qtion of the testsampte

Further, when the above k partial samples are combined into
the gross sample at an appropriate stage (e.g. at a particle size
of —10 mm) after individual sample preparation, and / determi-
nations are carried out on the gross sample, the overall preci-
sion will be
2 2
G%PM=J%+%+GIZ>2+GTM

where

opq is the precision of sample preparation, in terms of the
standard deviation, comprising the steps from the division

+
T2 =0z T —
SPM S N
where

op is the precision of sample preparation, in terms of the
standard deviation, comprising the processes g¢f preparing
the test sample(s) from the increments;

N is the number of increments.

Further, when all the increments are combined info the gross
sample at an appropriate stage (e.g. at a part|cle size of
—10 mm) after individual sample preparation, andl / determi-
nations are carried out on the gross sample, the |overall pre-
cision will be

2 2
ag ag

2 _ 2 P1 2 M

Ispm = ag + ——N + Opo + —[

Where
apy/.is the precision of sample preparation, in ferms of the
standard-deviation, comprising the steps in the|preparation
of the gross sample from the increments;
agpy is the precision of sample preparation, in ferms of the

standard deviation, comprising the steps in the|preparation
of the test sample from the gross sample.

4.6 Constitution of samples

When samples are to be constituted-from the incrgments, the
following shall be taken into consideration:

a) the quality characteristics to be détérmined;

c) the coefficient of variation, CV, in the mass of
increments taken by mass-basis sampling.

4.7 Division rules

In order to obtain an acceptable precision of sample prepara-
tion, the following aspects of sample division shall be con-
sidered:

a) the nominal top size of the sample to be divided;

b) the minimum mass of the sample after division,
specified for each quality characteristic to be determined;
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c) the method of division to be adopted.

4.8 Method of division

One or more of the following methods of sample division shall
be conducted individually or jointly:

a) manual increment division method (see 8.1) (chocolate
box method);

b) manual riffle division method (see 8.2);

1SO 8868 : 1989 (E)

5 Apparatus

5.1 Apparatus for sampling

Sampling devices capable of taking the specified mass of incre-
ment without introducing bias shall be provided. If an incre-
ment shovel is used as the sampling device for taking in-
crements from a lot, it should be of the type and dimensions
given in figure 1 and table 4.

NOTE — Other sampling devices, including mechanically assisted

devices and mechanical samplers, may be used to take increments.

c) conihg~and quartering method (see 8.3);

d) mechanieal division method (see 8.4).

4.9 Splitluse and multiple use of sample

When a sample taken from the)lot meets the respective re-
quirements for the determination’of the quality characteristics,
the sample may be either in split usé¢ or in multiple use for ob-
taining the fest samples for chemical analysis, moisture deter-
mination and determination of particle siz¢ distribution.

4.10 Comminution

Crushing and grinding shall be conducted with crishers and
grinders suifable for the size and hardness of the particles of
fluorspar. Crushers and grinders should be purged ‘With
fluorspar frgm the same source.

Care shall bp taken not to induce any changes in the chemical
compositior], hydration etc. of the fluorspar.

4.11 Mix|ng

By mixing the sample thoroughly, it will be made homogeneous
and conseqyently the errors in sample division can be lessened.
The mixingImay be carried out either by using a mechanical
mixer or by hand. The mixer shall be selected to suit the sample
and its partigle size.

4.12 Predrying

When the sgmple is very wet or sticky and the sample prepara-
tion cannot |be carried out, the sample may be predried by air
drying or oven drying, at a temperature of 105 °C + 5 °C, so
that the sample prepara 3 A -2
difficulty.

4.13 Requirements for sampling and sample
preparation

4.13.1 Sampling and sample preparation shall be carried out
in such a manner that there shall be no contamination of the
sample or introduction of foreign materials into the sample and
no change in its quality characteristics.

4.13.2 Control experiments for checking the precision and
bias shall be carried out from time to time on the procedures of
sampling and sample preparation so that significant errors in
the results due to the procedures may be detected.

These devices should have a minimum opening| equivalent to the
dimension a given in table 4 or at least three times the nominal top size.

5.2 Apparatus for sample preparatign

The following apparatus shall be provided for| sample prepara-
tion:

a) crushers and grinders;

b) drying ovens, if necessary, in which thHe temperature at
any point in the oven can be regulated tp + 5 °C of the
desired temperature;

c) mixers, if necessary;
d) riffle dividers, details of which are givgn in the annex;

e) shovels for increment division, detalls of which are
given in figure 1 and table 4;

f) equipment for mechanical sample | preparation, if
necessary.

6 Method’of sampling

The method of incréement sampling used shall be as specified in
either 6.1, 6.2, 6.3 or 6.4-as appropriate.

6.1 Sampling from conveyors

6.1.1 When the increment is taken from a conveyor which is
stationary, a section of ““adequate length’’ in|the direction of
the flow and of the full width and thlckness of the fluorspar

; : n. The adequate
Iength shall be suffucnent to ensure that a minimum rnass of in-
crement as specified in table 2 can be taken, and shall be more
than three times the nominal top size, with a minimum value of
not less than the width of the smallest sampling increment
shovel (i.e. 60 mm).

6.1.2 When the increment is taken from a moving conveyor,
the full width and thickness of the flowing fluorspar stream
shall be taken using a mechanically assisted device or
mechanical sampler.

6.1.3 When the effect of segregation in particle size is known
to be not significant at the point of sampling and there is no
pulsation in the flow, the individual increments may be taken
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NOTE — The shov|
sion should have t

Figufe 1 — Examples of increment shovels

Table 4 — ‘Dimensions of increment shovels

bl may have a triangular tip, 'which is convenient for insertion of the shovel into the fluorspar. However, shovels for ir]
he triangular tip cut off; such shovels are identified by the letter D in the shovel number (see tables 4 and 7).

Dimensions of increment
Nominal shovel
Shovel top mm
number size
mm a b c d
150D 150 450 190 380 170
125D 125 380 160 320 150
100D 100 300 130 260 120
70D 71 200 100 170 80
50D 50 150 75 130 65
40D 40 120 65 100 50
30D 31,5 90 50 80 40
20D 22,4 80 45 70 35
15D 16 70 40 60 30
10D 10 60 35 50 25
5D 5 50 30 40 0
3D 2,8 40 25 35 0
1D 1 30 15 25 0
0,5D 0,5 20 10 20 0
0,25D 0,25 15 10 12 0

crement divi-
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from the points selected at random either on the stationary
conveyor or within the flowing stream.

6.1.4 The interval used to take increments shall be uniform,
on a mass basis, throughout the whole lot and shall not vary
during the course of sampling.

6.1.4.1 The mass interval between taking increments shall be
calculated using the following formula :

m
Am =

ISO 8868 : 1989 (E)

6.2.2 Method of taking increments from wagons
or containers

6.2.2.1 The increments shall be taken at random from the
fresh surface of fluorspar exposed during the loading or the
unloading of the wagons or containers.

6.2.2.2 When it is possible that there is some bias in the
fluorspar distribution in the wagon or container between the
top and the bottom, between the front and the rear, or be-
tween the left and the right, it is advisable to take the in-
crements from each stratum divided or from different places in

N,

min
where

Am is [the mass_interval, in tonnes, between taking in-
crements;

m is the mass, in tonnes;, of the lot;

Npin i the minimum number-of ihcrements determined in
4.3.1.

6.1.4.2 The actual mass interval used to take increments shall
be smaller than the calculated mass interval, Am; as calculated
in 6.1.4.1, tgking the convenience of operation into'account.

6.1.4.3 |If the flow of fluorspar is regular, the mass interval
may be conyerted into an equivalent time interval.

6.1.5 The|interval used to take increments in systematic
sampling or} a time basis should be smaller than the equivalent
time interval used for mass-basis sampling.

6.1.6 The|first increment shall be taken after a randomly
selected torjnage of fluorspar has been handied within the first
interval, after the start of the handling operation.

6.1.7 The J'subsequent increments shall be taken at the fixed
time intervals until the handling operation of the lot has been
completed.

6.2 Sampling from wagons or containers

6.2.1 Selqction of wagons or containers and number

each of the wagons or containers selected.

6.2.2.3 There is a possibility of introducing 4ome bias in sam-
pling when the sampling is conducted with a gampling probe or
boring sampler from the top surface of flugrspar loaded on
wagons or containers and, accordingly this $ampling method
shall be applied only after it has been ascertaiped, by check ex-
periments, that there is no bias present.

6.3 Sampling from ships or stockpiles

6.3.1 Sampling from ships
6.3.1.1 When and where to take increments

The increments shall be taken, during the haphdling operation,
from the fresh surface of fluorspar exposed in the hold by the
handling.

6.3.1.2. Method of taking increments

The mirimum number of increments specified in 4.3.1 shall be
taken from a’ship. The number of increments|to be taken from
each hold of“a“ship shall be proportional [to the mass of
fluorspar in each hold. When the mass of flugrspar per hold is
small, the increments may be taken at positions spaced regular-
ly over the entire lot.

6.3.1.3 Taking increments at other places
Increments taken from the surface of fluors:Lar loaded in the

hold are subject to significant bias and/it.is more desirable to
take increments at other places, such‘as from conveyors or

of increments to be taken

6.2.1.1 When the number of wagons or containers con-
stituting a lot is more than or equal to the minimum number of
increments specified in 4.3.1, a number of wagons or con-
tainers equal to the number of increments shall be selected
systematically or at random. One or more increments shall be
taken from each wagon or container so selected.

6.2.1.2 When the number of wagons or containers con-
stituting a lot is less than the minimum number of increments
specified in 4.3.1, divide the minimum number of increments by
the number of wagons or containers, round off the result to the
next higher whole number and take that number of increments
from each wagon or container.

£ handling-equip +
LEAYARLELRI TIITOTTC,

6.3.2 Sampling from stockpiles

6.3.2.1 The sampling of fluorspar from stockpiles shall be
conducted in accordance with the method specified in 6.1, dur-
ing the formation of the stockpiles or during the reclamation of
the stockpiles for their transfer to other places.

6.3.2.2 Sampling shall not be conducted from stockpiles
which are not being formed or reclaimed. If this were to be
done, the precision of sampling would not be in accordance
with the specifications of this International Standard and some
significant bias would be introduced.
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6.4 Sampling from bagged material

6.4.1 Selection of bags and number of increments
to be taken

6.4.1.1 When the number of bags constituting a lot is more
than the minimum number of increments specified in 4.3.1, a
number of bags equal to the number of increments shall be
selected systematically or at random. One increment shall be
taken from each bag so selected.

6.4.1.2 When
than the minimym~number of increments specified in 4.3.1,
divide the minimum nAumber of increments by the number of
bags, round off the result,to the next higher whole number and
take that numbef of increments from each bag.

6.4.2 Taking ir[::rements from bags selected

The required number of increments_shall be taken at random
from the opened bags selected.

6.4.3 Taking increments from a charging stream

When the increfnent is taken from the charging”stream of
fluorspar into bags, the method specified in 6.1.2 shall be
applied.

7 Combining increments for sample
preparation

The method of cpmbining increments shall be selected accord-
ing to the type of sampling employed for taking increments, i.e.
whether the ingrements have been taken using mass-basis
sampling or time-basis sampling. (Stratified and two-stage
sampling are performed on a mass basis.)

7.1 Combining increments taken by mass-basis
sampling

7.1.1 Constitu
from incremen

7.1.1.1 When't
less than 20 %
taken or after ha

tion of partial samples or a gross sample
s

he variation in mass of individual increments is
(i.,e. CV < 20 %), the increments either as
ing been prepared individually using constant-

7.1.2 Constitution of a gross sample from partial
samples

The partial samples constituted as described in 7.1.1 should,
with or without division, be combined into a gross sample.

When division is carried out on each partial sample to con-
stitute the gross sample, the division shall be carried out as
follows.

7.1.2.1 If the partial samples consist of an equal number of in-
r - r proportional- ivision may be
applied.

7.1.2.2 |If the partial samples consist of different numbers of
increments, only proportional-mass division shall Qe applied.

7.2 Combining increments taken by time-basis
sampling

7.2.1 Constitution of partial samples or a grdss sample
from increments

7.2.1.1 The increments as taken should be combired into par-
tial samples or the gross sample, irrespective of thg variation in
mass of the increments.

7.2.1.2 When division is carried out on each indrement and
the divided increments are combined to constjtute partial
samples or the gross sample, the division shall be cgrried out on
each increment by proportional-mass division at any stage.

7.2.2 /Constitution of a gross sample from partial
samples

The partial samples constituted as described in 7{2.1 should,
with or without division, be combined into the gross sample, ir-
respective of the variation in mass of the partial sgmples.

When division is carried oGt.on each partial sample and the
divided partial samples are‘combined to constitute the gross
sample, the division shall be carfied out on each partial sample
by proportional-mass division at ‘anyistage.

8 Method of division

mass or proportional-mass division at an appropriate stage shall
be combined into partial samples or the gross sample.

7.1.1.2 When the variation in mass of individual increments is
20 % or greater (i.e. CV > 20 %), the increments as taken
shall not be combined into partial samples or the gross sample
but shall be prepared in one of the two following ways.

a) The increments prepared, after they have been divided
individually using constant-mass division at a practical
stage, shall be combined into partial samples or the gross
sample at an appropriate stage.

b) Each increment shall be prepared as a test sample to be
subjected to the determination of the quality characteristics.

The manual increment division method, the manual riffle divi-
sion method and the mechanical division method shall be ap-
plied to fluorspar of nominal top size —31,6 mm.

The coning and quartering method shall be applied only to
fluorspar of nominal top size —10 mm.

8.1 Manual increment division method

The manual increment division method shall be carried out
using a shovel for increment division according to the stipu-
lations given in 8.1.1, 8.1.2 and 8.1.3.

This method will provide the better precision in spite of the high
division ratio.
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8.1.1 Mass of increment

The minimum mass of each increment [see 2.2b)] shall be as
specified in table 5.

Table 5 — Nominal top size of sample and minimum
mass of each increment

ISO 8868 : 1989 (E)

8.1.3 Procedure

Sample division by the manual increment division method shall
be carried out as follows.

8.1.3.1 Place the sample to be divided (maximum nominal top
size: —31,6 mm) on a smooth and flat plate (non-moisture
absorbing) and form it into a flat rectangular layer of the
uniform thickness specified in table 7.

8.1.3.2 Divide the rectangle into the number of portions equal

Nominal Minimum mass of
top size, wg each increment

9
224 mm < wg < 31,5 mm 760
16 mm|<wg < 22,4 mm 540
10 mm|<wg.< 16 mm 360
5 mm|< wg 10 mm 240
2,8mm|< wg <[ /6 mm 140
1 mmi|< wg < (2,8 mm 70
500 pum K wg < 1 Jmfm 32
250 um|< wg < 500 pm 8
wg < 250 um 4

8.1.2 Nunjber of increments

The number of increments shown in table.6'shall be taken by
the manual |ncrement division method.

Table 6 — Minimum number of increments te be taken
by manual increment division method

To the minimum number of Increments specifjed in table 6.

8.1.3.3 Select the appropriate shovel (see figure 1) according
to the nominal top size of the sample. Take a $hovelful of sam-
ple from each of the portions and combine these shovelfuls of
sample. The shovel shall be thrust into the boftom of the sam-

ple layer, the place at which the incremen
selected at random for each portion.

It is recommended that a bumper plate be
front of the shovel which shall also be thrust
tom of the sample layer, to ensure that an in
without bias.

8.1.3.4 If it appears that the mass of the divig
be smaller than that required for subsequent {
the mass of the increment and/or the numb

is taken being

xed vertically in
Hown to the bot-
crement is taken

ed sample might
esting purposes,
er of increments

bn by the manual
le.

pm the edges of

o Minimum number shall be increased.
Division of of increments
Figure 2 illustrates an example of sample divisi
Gross sarpple 20 . L
. increment division method for the gross samy
Partial saples 12
Increment (primary)! 4
8.1:3.5~ The increments shall not be taken fri
1) See 2.24).
the sample layer.
Table 7 — Nominal top size, thickness of spread sample and shovel
for increment division
Shovel for
. Thickness of spread increment division
Nominal ;
top size, wg sample dfieirsligﬁremem Shovel Volume
number (approximate)
ml
22,4mm < wg < 31,56 mm 40 to 50 30D 380
16 mm < wg < 22,4 mm 35 to 45 20D 270
10 mm < wg < 16 mm 30 to 40 15D 180
5 mm < wg <10 mm 25 to 35 10D 120
28mm < wg < 5 mm 20 to 30 5D 70
1 mm < wg < 2,8mm 16 to 25 3D 38
500 pm < wg <1 mm 10 to 20 1D 16
250 pm < wg < 500 pm 5to0 10 0,5D 4
wg < 250 pm 51to 10 0,25D 2
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®

1) Form the sample into a flat rectangular 2) Divide it into 20 equal portions; for ex-

layer of uniform thjckmess: am

8.2 Manual 1fiffle division method
The riffle divider| shall be of the type shown in annex/A; The
manual riffle division method shall be carried out using-aiffle

divider according to the stipulations given in 8.2.1 and 82,2.
The riffle divider|is the most practical type of manual divider.

8.2.1 Selectioh of riffle divider

An appropriate fiffle divider as specified in table 8 shall be
selected according to the nominal top size of the sample.

Table 8 — Nominal top size of sample and size of riffle

four equal portions breadthwise.

Figure 2 — Example of manual increment division for a gross sample

divider
Riffl Opening
. iffle width of
toN°s'i';?d divider riffle
b size. s number divider
mm mm
22,4 < wg 4315 60 60 + 1
16 < wp 4224 50 50 + 1
10 < wg 16 30 30 + 1
5 < w510 20 20 + 1
28 <wszq 5 10 10 £ 0,5
wg 428 8 6+05

3) Take a shovelful of sample from each of
y e shovel into
the bottom of the sample layer and combine
the 20 shovelfuls of sample.

8.3 Coning and quartering method

When the sample to be divided is of nominal top size
(=10 mm), the coning and quartering method shall be carried
out as follows.

8:3.1 Mix the sample to be divided (maximum fominal top
size: —10 mm) on a flat, clean, steel plate by heaping it into a
coneand subsequently forming two further cones inj the follow-
ing manner.

Form a conical‘heap by depositing each shovelful of sample on
top of the preceding shovelful, taking care to pour|the sample
onto the apex of{the.cone. Distribute the portions of sample
which slide down the sides as evenly as possible and do not
displace the centre of the<one.

Form two further cones in the’same way, taking cpre to work
steadily around each previous”cene until all thg sample is
transferred.

8.3.2 Spread the third cone in a flattenéd heap by repeated
vertical insertions of the edge of a shovel or board, com-
mencing about the centre and working radially [around the

8.2.2 Procedure

8.2.2.1 After mixing the sample to be divided (maximum
nominal top size: —31,5 mm), place it in a feeder and divide it
into two portions by dropping the sample uniformly, with light
shaking of the feeder, into the middle of the riffle divider and at
a right angle to the riffles. Either of the two divided samples
should be selected at random in order to avoid introducing any
bias.

8.2.2.2 Care shall be taken not to leave any residual material
in the slots of the riffle.

10

cone, and lifting the shovel or board clear of the sample after
each insertion. Shape the flattened heap into a layer of uniform
thickness and diameter with its centre coincident with that of
the original cone.

The thickness of the flattened heap shall be such as to allow for
a neat separation of the quarters, without the possibility of
remixing of the fluorspar in adjacent quarters.

8.3.3 Cut the flattened heap into quarters along two lines
which intersect at right angles at the centre of the heap. Use a
quartering iron, if available. Remove two diagonally opposite
sectors and reject them. Consider the remainder as a divided
sample.
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8.4 Mechanical division method

Equipment for mechanical sample preparation of fluorspar shall
satisfy the following requirements.

8.4.1 The equipment for mechanical sample preparation shall
be so designed as to carry out preparation of individual in-
crements or individual partial samples or the gross sample in ac-
cordance with the requirements given in clause 9.

8.4.2 The system for handling the primary increment, from

ISO 8868 : 1989 (E)

each increment shall be carried out respecting the minimum
mass of retained sample specified in 9.3.3.

9.2.3 The test sample, of minimum mass 1 kg, shall be ob-
tained from the sample at the stage at which the nominal parti-
cle size is — 10 mm using any of the methods specified in 4.8,
irrespective of the minimum mass of retained sample specified
in 9.3.3.

9.2.4 Thus, the number of test samples for moisture deter-
mination to be prepared per lot shall be two or more.

the primary
preparation §
where partic
ed to avoid
degradation
the height ¢
minimum.

8.43 The

may be eith
tegrated layq
capable of
which is sho
consecutive

8.44 Thei

—sampling—station—te—that—stage—of—the—sampte
ystem where particle size testing is undertaken, or
e size'samples are taken, shall be carefully design-

severeshandling that could cause particle size
of the sample. The number of transfer points, and
f fall at each transfer point, shall be kept to a

nstallations for sampling and sample preparation
br integrated or separated, In the case of an in-
ut, the installation for sample preparation shall be
brocessing each increment.within a given time
rter in practice than the time required to take two
ncrements for the same purposeé.

hstallation for sample preparation shall be/capable

of crushing gnd grinding the sample to the desired particle size

and then div|

8.45 The

ding the sample to the desired mass without bias.

crushing and dividing equipment shall be ap-

propriately j'(:ealed to protect the samples from excessive air

flow. The ci
reduced to
moisture.

ulation of air through the equipment shall also be
i minimum in order to prevent loss of fines and

8.4.6 If it i difficult to include the equipment for grinding to

—160 pum in
operation m

8.4.7 After
used for the)

o the system for sample preparation, the grinding
y be carried out separately.

the moisture sample has been taken, a drier to be
sample for chemical analysis may be installed, if

necessary, af a point in the system before the sample grinder.

9 Prepa

ation of test samples

9.2.5 The test samples for moisture deterrLination may be

prepared by splitting the partial samples on
chemical analysis at the stage at which the non
is —10 mm.

increments for
hinal particle size

9.2.6 Moisture determinations shall be m3ade immediately

after the sample preparation. When immediate
not possible, the test sample shall be pac

determination is
ed tightly in a

moisture-proof container and kept in an environment which has

approximately constant temperature and hum

9.3 Preparation of test samples for ¢
analysis

9.3.1 The samples for chemical analysis shall
mass of 200 g and shall have a nominal
— 160 um. They shall be prepared from each in
partial sample or the gross sample.

9.3.2 Manual increment division shall be c3
cordance with 8.1 for the whole process or pa
of sample’preparation for chemical analysis.

9.3.3 When methods other than the manua
sion method are applied to the sample prepara
analysis, the division/shall be carried out
minimum masses of retained sample specified

division, for chemical analysis and/o

dity.

themical

have a minimum
particle size of
crement or each

rried out in ac-
[t of the process

increment divi-

ion for chemical
respecting the
in table 9.

moisture

Table 9 — Minimum mass{of retained Tmple after

determination, by methods’ other tha
increment division méthod

manual

9.1 Preparation of test samples for particle size
determination

Increments as taken or partial samples or the gross sample
composed of the increments as taken shall be used as the test
samples for particle size determination.

9.2 Preparation of test samples for moisture
determination

9.21 Two

9.2.2 The

or more partial samples shall be prepared per lot.

sample preparation to the stage at which the

nominal particle size is — 10 mm from each partial sample or

Minimum mass
of retained sample
Nominal N
top size, wg For gross For p?mal
sample sample or
increment
kg kg
22,4 mm < wg < 31,6 mm 60 9
16 mm < wg < 22,4 mm 35 7
10 mm < wg< 16 mm 30 5
5 mm < wg < 10 mm 17 4
28mm < wg < 5 mm 8 2,5
1 mm< wg< 28mm 5 1,5
500 pym < wg < 1 mm 1,5 0,8
250 pm < wg < 500 um 0,7 0,5
wg < 2560 um 0,3 0,3

1"
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9.3.4 The sample for chemical analysis obtained using the
procedures specified above should be divided into four test
samples of almost equal mass using an appropriate division
method.

9.4 Distribution of test samples for chemical
analysis

The test samples to be distributed for chemical analysis shall be
placed in suitable containers, sealed and clearly marked ac-
cording to clause 10.

9.6 Examples of sample preparation

Figure 3 illustrates examples of the sample preparation.

10 Packing and marking of test samples for
chemical analysis

The test samples to be distributed for chemical analysis shall be
tightly sealed in air-tight containers. The following information
shall be shown on the label and on a card placed inside the con-
tainer :

Of the test samplps prepared, one sample shall be provided for
the supplier, one| for the purchaser and one for the arbitrator
and, if necessary, one shall be held in reserve, or as agreed
upon between the parties concerned. The reserved test
samples shall be fetained for a period of 6 months.

9.5 Further drinding of the test sample

For the determinption of a specific chemical component (e.g.
fluorine) an appropriate portion of the test sample for chemical
analysis shall be ground to nominal particle size of —63 pum and
a test portion fqr chemical analysis shall be taken from the
ground sample.

a) grade and type of fluorspar and name pf'ot (e.g. name
of ship, train etc.);

b) mass of the lot;

c) sample number;

d) place and date of sampling;

e) moisture content-of the lot;

f) place and date of sample preparation;

g) anykother information (as necessary).

12
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