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INTERNATIONAL STANDARD
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Manganese ores — Sampling —

Part 2: Preparation of samples

0 Introduction
ISO 4296 consists of the following parts:
Part 1: Increment sampling.

Part 2: Preparation of samples.

1 Scope and field of application

This part of 1SO 4296 specifies methods of preparing samples
of manganese ores for determining the chemical-composition
and moisture content of a consignment. The methods are ap-
plicable to all manganese ores, whether natural or processed.

Details of the riffle divider taibe; used are given incthe @nnex

2 References

IS0 565, Test sieves — Woven metal wire cloth, perforated
plate and electroformed sheet — Nominal sizes of openings.

ISO 4296/1, Manganese ores — Sampling — Part 1. Incre-
ment sampling.

ISO 4299, Manganese ores — Determination of moisture
content.

3 Definitions

3.1 lot: A definite quantity of an ore, processed or produced
under conditions which are presumed uniform.

3.2 consignment: A quantity of an ore delivered at one
time. The consignment may consist of one or more lots or parts
of lots.

3.3 increment:

1) A quantity of ore taken at one time from a consign-
ment.

2) A quantity taken in the increment division method.

3.4 subsample:

1) A quantity of an ore consisting of several increments
taken from a part of a consignment.

2) A composite of several increments which have been
crushed and divided individually.

3.5 gross sample:

1)1 _The' quantity ‘ofian ore consisting of all the increments
taken from a consignment.

2)" *An"aggregation of all the increments or all the sub-
samples after they have been crushed and divided in-
dividually.

3.6 |divided sample: A sample obtained by a method of divi-
sion.

3.7 moisture sample: The sample taken for the determina-
tion of moisture content of the consignment or part of the con-
signment.

3.8 sample for chemical analysis: The sample taken for
the determination of chemical composition of the consignment
or part of the consignment.

3.9 final sample: Any sample for determination of moisture
content or chemical composition, which is prepared from each
increment, each subsample, or from the gross sample in accor-
dance with the specified method for that type of sample.

3.10 whole-through sieve size: The size of openings, in
millimetres, of a sieve through which 100 % of the sample
passes.

4 General rules

4.1 The sample for each required determination shall be
taken according to 1SO 4296/1.

4.2 Samples for moisture determination and chemical
analysis shall be prepared separately. Moisture content shall be
determined immediately.
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4.3 Before and during preparation, increments and gross
samples shall be protected from contamination and effects of
weather.

4.4 The division shall be conducted by a method which is
known from previous experience to have the minimum bias and
precision prescribed in this part of ISO 4296.

4.5 When the sample is very wet or sticky and sample
preparation cannot be carried out, the sample shall be pre-
dried. The pre-drying moisture content may be determined in
accordance with 1SO 4299.

4.6 The mechanical installation for sample preparation shall
be installed at the nearest point to the sampling facilities.

4.7 Samples taken by a manual method shall be provided
with a label giving the following information:

a) the number of the sample;

b) the mass of the sample;

c) the maximum particle size of the ore;

d) the date of sampling;

e) the name of the consignment.
The samples shall be delivered to the place for preparation of
samples.
5 Equipment

The following equipment shall be used for sample preparation.

5.1 Crushers and grinders, suitable for the size and hard-
ness of the ore particles to avoid ore heating and loss of
moisture while crushing.

5.2 Screens, and sieves, complying with ISO 565.

5.3 Manual and mechanical dividing apparatus, (slot,
radial slot, etc.).

5.4 Drying ovens, capable of being controlled at 105 to
110 °C.

5.5 A technical balance.

5.6 Shovels.

NOTE — Provision shall be made to prevent contamination of the
equipment.

6 Sample preparation
6.1 Preparation of moisture sample

6.1.1 The moisture sample shall always be stored in an air-
tight container in order to avoid evaporation of moisture if
sample preparation is not carried out immediately.

6.1.2 After crushing to - 224mm, (— 20mm) or
— 10 mm, each increment, each subsample or the gross
sample shall be thoroughly mixed and the final moisture
sample of 5 or 1 kg, respectively, obtained.

6.1.3 If pre-drying of an ore is required, the moisture sample
shall be taken before pre-drying.

6.1.4 It is recommended that moisture samples be prepared
by the increment division method in order to avoid moisture
evaporation.

Any other methods may be used, if it can be demonstrated that
there is no bias in the result obtained by the method.

6.1.52 The moisture content shall be determined in accordance
with’ 1ISO-4299:

6.2/ Preparationof.sample:for chemical analysis

6.2.1 Each increment, each subsample or the gross sample
shall be ground to — 0,1 mm in size in accordance with table 1
and the agreed sample preparation process.

When the division is performed on an individual increment or
subsample before the formation of a gross sample, the gross
sample shall be obtained at some stage of division by combin-
ing quantities proportional to the mass of the individual incre-
ment or subsample.

From this sample, four sets of final analysis samples, each of
mass 50 g or more, shall be prepared by the increment division
method or any other method if it can be demonstrated that
there is no bias in the result so obtained. The samples are in-
tended for the seller, the purchaser, an arbitrator, and one to
be held in reserve. The reserve sample shall be retained for
6 months. The mass of the final samples may be increased
by agreement between the interested parties.

6.2.2 The final analysis samples shall be placed in suitable
containers with the label marked in accordance with clause 8
and sent for chemical analysis. An example of the sample
preparation process is shown in figure 1.



Increments

Gross sample

Crush to — 22,4 mm
or — 20 mmor — 10 mm

1SO 4296/2-1983 (E)

Moisture
sample

Dry if necessary

Sample for
chemical analysis

Crush to — 5 mm

Divide

Crushto — 1 mm

Divide

Crush to — 0,5 mm

Divide

Dry if necessary

Grind to — 0,1 mm

Increment division method

o

Samples for chemical analysis
each of mass 50 g or more

Figure 1 — Example of sample preparation
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/7 Dampie aivision

7.1 Minimum mass of sample

The minimum mass of sample after division by any division
method, depending on the whole-through sieve size, shall be as

specified in table 1.

Table 1 — Minimum mass of sample after division

Whole-through sieve size Minimum mass of
sample

mm kg
> 16 (15) to 22,4 (20) 45
> 10 to 16 (15) 25
> 51010 10
> 28(3,0)to5 3
> 1,0to0 2,8 (3,0 2
> 05t01,0 1

> 0,1t00,5 0,4

< 0,1 0,2

7.2 Division methods

7.21 When dividing samples, carry (out the | following
processes:

a) coning and quartering;
b) division by riffle divider;
c) increment division method;

d) division by a mechanical dividing apparatus.

7.2.2 The coning and quartering method may be conducted
on an ore of any particle size.

Mix the sample on a plate by heaping into a cone. Form the
conical heap by depositing each shovelful on top of the
preceding one, taking care to place it on the apex of the cone.

Form a new cone twice more in a similar way, taking care to
work steadily around the previous cone until it is all transferred.
The third cone shall be flattened into a disc of uniform
thickness and diameter.

Then cut the disc into quarters by a special spider. Two
diagonally opposite sectors shall be completely removed and
rejected and the remainder shall be combined and crushed ac-
cording to table 1.

7.2.3 Divide ores of particle size less than 22,4 (20) mm by use
of a riffle divider.

The riffle divider shall be selected according to the whole-
through sieve size of the ore (see table 2 and the annex).

Place the sample in a container after mixing and divide it into
two parts by dropping the sample uniformly, by lightly shaking
the container, into the middle of the riffles.

7.2.4 Divide ores of particle size less than 10 mm bv

. SVIGE O7ES OF uiie st eSS

the increment division method. (See figure 2).

v means of

Sprnad the sample on a smooth

eal e sampic O

(non-moisture absorbing) sur-
face into a layer having a flat
rectangular surface and a
uniform thickness as specified
in table 3.

Divide into 20 equal parts; for
example into 5 equai parts
lengthwise and 4 equal parts
breadthwise.

Take a shovelful of sample from
each part by inserting the
shovel to the bottom of the
sampie layer. Combine the
20 shovelfuls of sample into a
divided sample.

Figure 2=-Manual increment division method

Aécording to thé particle size, select the appropriate shovel
(see figure 3) as specified in table 4. If the mass of the divided
sample is less than that specified in table 1, the larger shovel
shall-be-taken.

5

Figure 3 — Shovel for increment division (see table 4)

7.2.5 When the sample is divided by a mechanical dividing ap-
paratus, the apparatus shall be checked in advance in order to
confirm that there is no bias.

8 Informative label for consignments
of ore

The following information shall be indicated in the certificate
accompanying the consignment:

a) the name and address of the seller;

b) the name and address of the purchaser;



¢} the number and date of the certificate;

d) the name of consignment (name of ship, train, etc.);

e) the mass, in tonnes, of the consignment;

f) the type and quality characteristic of ore;

g) any other items, if necessary.

9 Precision of sample preparation

The method specified in this part of ISO 4296 is designed to
obtain a precision of preparation within + 0,7 % (absolute
percentage in manganese or moisture content) with 95 %

probability.

Table 2 — Dimensions of riffle divider
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Tabie 3 — Thickness of iayer in accordance
with particle size

Values in millimetres

Particle size

AV V V VYV

0,1
0,1

5to 10
28(30)to5b
1t0 2,8 (3,0
0,5to 1

to 0,5

2510 35
20 to 30
10 to 20
10 to 15
5to 10

Table 4 — Dimensions of shovel for increment

Whole-through

Opening width

sieve size of riffle Riffle divider
number
mm mm
> 16 (15) to 22,4 (20) 50 + 1 50
> 10 to 16 (15) 30 +1 30
> 51010 2041 20
>28(30to5 10 £1 10
<2830 6+ 1 6

division
Particle size Dimensions of shovel Volume (approx.)
(mm)

mm a b c d cmd
> 510 10 60 35 60 50 125
> 28(3,00tob 50 30 50 40 75
> 1t02,8(3,0) 40 25 40 30 40
> 0,510 1 30 15 30 25 15
> 0,1t00,5 20 10 20 20 4
<, 0,1 15 10 15 12 2
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Annex

Details of riffle divider

Table 5 — Dimensions of riffle divider
Dimensions in millimetres

Riffle divider number
50 30 20 10 6
Dimension
Number of riffles?

12 12 16 16 16
A 50 + 1 30 £ 1 20 £ 1 10 £ 0,5 6 £ 05
B 630 380 346 171 112
C 250 170 105 55 40
D 500 340 210 110 80
E 300 200 135 75 60
F 50 30 30 20 20
G 340 340 210 110 80
H 200 140 85 45 30
J 640 390 360 184 120
K 220 220 140 65 55
M 220 220 140 65 55
N 340 340 210 110 80
P 250 170 105 55 40
Q 75 55 35 20 15
R 340 340 210 110 80
S 630 380 346 17 12
T 400 300 200 120 - 80
U 265 200 135 70 45
V 200 150 105 50 35

1) A is the specified dimension. The other dimensions are shown by way of example.
2) The number of riffles shall be even and not less than the number specified in table 5.

6§ Shall be 60° or less (see figure 4). The sample receivers shall be fitted tightly to the opening of the divider to
avoid scattering of fine powders. The inside surface of the divider shall be smooth and free from rust.
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Figure 4 — Riffle divider
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