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Introduction

Reference to the percentage mass 10Ss as moisture content IS appropriate, becay
oxidation, decomposition or sublimation of elemental sulfur may contribute, most ofithe
drying is due to loss of moisture.

When oxidation, decomposition or sublimation of elemental sulfur haséen shown
volatile organic flotation reagents such as kerosene are present, the chemical analysi
should be prepared from the dried moisture test portions. Under these circumstances,
scheme established in accordance with ISO 12743 must ensurg that moisture sam
portions are sufficiently representative for subsequent chemical”analysis. When o
problem, an inert atmosphere may also be used during thé)drying stage. Annex
procedure by which it can be determined whether or not-a{concentrate is susceptible
decomposition or sublimation.
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Copper, lead and zinc sulfide concentrates —
Determination of mass loss of bulk material on drying

1 Scope

This Interpational Standard specifies methods for the determination of moisture content of aAot)of
copper, lepd or zinc sulfide concentrate, defined as the percentage mass loss of the moisture test
portion ungler the conditions of drying specified in this document.

NOTE 1 Ip order to obtain an unbiased estimate of the metal content of the lot, it is impertant that the
same dryijng conditions are used for the determination of bulk and hygroscopicy moisture or fon
preparing p predried test portion.

This Interpational Standard is not applicable to drying samples used for determination of volatilg
elements $uch as mercury and sulfur. Such samples are allowed to dry@t,ambient temperature and a
hygroscopic moisture determination is carried out in accordance with ISO 9599 at the time of chemical
analysis.

2 Normative references
The followfing standards contain provisions which, through reference in this text, constitute provisions
of this Infernational Standard. At the time of publication, the editions indicated were valid. Al
standards|are subject to revision, and parties to-agreements based on this International Standard are
encouragdd to investigate the possibility of applying the most recent editions of the standards indicated

below. Mgmbers of IEC and ISO maintain registers of currently valid International Standards.

ISO 9599:1991, Copper lead and zinc sulfide concentrates — Determination of hygroscopic moisturg
in the analysis sample — Gravimetric’method.

ISO 12743:—1), Copper, lead and zinc sulfide concentrates [1 Sampling procedures for determination
of metal ahd moisture content.
3 Definitions

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

3.1 representative sample: A quantity of concentrate representing a larger mass of concentrate with
both precision and bias within acceptable limits.

3.2 lot: A quantity of concentrate to be sampled.

3.3 lot sample: A quantity of concentrate which is representative of the lot.

1) To be published.
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3.4 sub-lot:

Subdivided parts of a lot which are processed separately, each of them producing a

subsample which is analysed separately, e.g. for moisture determination.

3.5 subsample:
3.6 increment:

3.7 moisture sample:

A quantity of concentrate which is representative of the sub-lot.
A quantity of concentrate selected by a sampling device in one operation.

A representative quantity of concentrate from which test portions are taken

for moisture determination.

NOTE 2 Alternatively, the whole moisture sample may be dried to determine its moisture content.

3.8 laborato
for further pr

3.9 commom sample:

loss and su
chemical ang

3.10 test sa
additional pr
selection of @

3.11 test (
laboratory sa
entirety.

4 Drying n
4.1 Genera

Test portiong
determined 3
or impossible
sulfur or volg
circumstance
atmosphere,
and test port

One of the f
selecting the

y sample: A sample that is processed so that it can be sent to the laboratory and used
hcessing and selection of one or more test samples for chemical analysis.

A representative quantity of concentrate that is dried to determine itS\mass
sequently used for further processing and selection of one or more test samples for

lysis.
mple: A representative quantity of concentrate obtained for a laboratory sample when
eparation, such as drying or hygroscopic moisture determinationy iS needed prior to

ne or more test portions.

ortion: A representative quantity of concentrate taken “ffom a moisture sample, a
imple or a test sample which is submitted to moisture_determination or analysis in its

hethod

are dried at 105 °C £5 °C until'constant mass is obtained and the moisture content
s the percentage mass loss on drying. However, drying to constant mass can be difficult

if the concentrate is susceptible to oxidation, decomposition or sublimation of elemental
tile organic flotation reagents/such as kerosene are present (see annex A). Under these
s, a common sample for moisture determination and chemical analysis, drying in an inert
or interruption of drying’is applied. If a common sample is used, the moisture samples
ons must be sufficiently representative for subsequent chemical analysis.

pllowing drying-methods is selected to suit the particular concentrate. A flowsheet for
correct drying method is given in figure 1.

©1SO
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Moisture sample

Dries to
consftant mass
?

NO

YES Passes test

T ATTITEX A
7

NO (Loses mass) Loses mass hass)

?

NO (gains

METHOD 1 METHOD 2 METHOD 3 METHOD & METHOD 5
Common or Common sample or Common sample Common sample and Common sgmple and
separate sample inert atmosphere interrupt drying interrupt grying

or inert afmosphere

Figure 1 - Procedure for selection of appropriate drying method

4.2 Method 1
Where the test portion can be dried to constant mass and the concentrate passes the tegt in annex A,
a separate sample for moisture‘determination or a common sample is dried to constant mass.

4.3 Method 2
Where the tesf-portion can be dried to constant mass, but the test in annex A results in a fhigher mass,
indicating that.the concentrate is susceptible to oxidation, moisture and chemical analysi§ samples are

dried to constant mass in an inert atmosphere, or a common sample is dried to constant mass.

4.4 _Method 3

Where the test portion can be dried to constant mass, but the test in annex A results in d lower mass,
indicating that the concentrate may be losing organics over an extended period, a common sample is
dried to constant mass.

4.5 Method 4

Where the test portion cannot be dried to constant mass and continues to lose mass over long periods,
indicating that the concentrate may be losing hydrated water, decomposing or subliming, a common
sample is used, with interruption of drying after a period determined in accordance with clause 8 for
each concentrate type and no further drying prior to analysis.
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4.6 Method 5

Where the te

st portion cannot be dried to constant mass and after the initial drying period continues to

gain mass, indicating that the concentrate may be oxidizing even when dry, moisture and chemical

analysis sam

ples are dried to constant mass in an inert atmosphere, or a common sample is used with

interruption of drying after a period determined in accordance with clause 8 for each concentrate type
and no further drying prior to analysis.

5 Apparatus

51 Dry|ng qQuven— \lnhfilnfnrl, with forced circulation-of air or inert gas; rnglllnfnrl at a fnmpnrnhlrn of
105°C £ 5 °C.
5.2 Top-loading balance , having a minimum precision of 0,01 % as specified in table 1.

5.3 Drying tfays ,

30 mm. The
steel, glass @

having dimensions that permit the sample to be spread to a thicknessof less than
trays shall be made of corrosion-resistant and heat-resistant material such \as stainless
r enamel plate.

Table 1 - Mass of sample and minimum precision and weighing

Mass of sample Minimum fprecision of balance
kg and weighing
g
1 0,1
2 0,2
5 0,5
10 1
20 2
50 5

NOTE 3 T
material, e.g

6 Process|

Samples for

ne weighing platform should be protected from heat transfer by a suitable insulating
a 13 mm layer of polystyrene.

ng of samples

mojsture determination shall be taken and processed in accordance with ISO 12743.

If the concer

rate S CONESIVE Ur EXCESSIVEly Wet, the sampte may be predried untit sampte preparation

can be conducted without difficulty. The predried moisture content and the total moisture content of the

sample shall

be determined by the procedure specified in annex B.

©1SO
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7 Samples for moisture determination
7.1 General
Samples for moisture determination shall be taken as close to the point (position and time) of mass

determination as practicable. Samples shall then be prepared and the test portions weighed
immediately to minimize bias.

Breaking up of agglomerates by screening is not permitted, because this will result in a change in
moisture content.

S G 7.2, 7.3 and
74 or the number of m0|sture determlnatlons may have to be mcreased to obtaln the required
precision.

7.2 From a single lot sample
Where a single lot sample is obtained from a lot, four test portions of not'less than 1 kg ghall be taken
as specified in table 2 and two of these shall be submitted initially forthe determinatiop of moisture

content. The two reserve test portions shall be weighed in accordance with the procedure specified
in clause 8 and set aside on a covered tray.

Table 2 - Minimum number of test portions fér moisture determination

Type of sample Number of test portions Number of subsamples
per lot
Lot sample 4 -
Subsample 2 2t03
1 =4
Increment 1 -

7.3 From subsamples

Where subsamples from’ a lot are not combined into a single lot sample, the minimum npumber of test
portions specified.in_table 2 shall be taken from each subsample and submitted for the determination of
moisture content.“Each test portion shall be not less than 1 kg in mass.

Where a subsample is prepared from each sub-lot, the mass of each sub-lot shall be re¢orded at the
same time-for calculation of the moisture content of the lot.

7.45FErom increments

@ss than 1 kg
shall be taken from each increment as specmed in table 2 and submitted for the determination of
moisture content.

The mass of each stratum shall be recorded at the same time for calculation of the moisture content of
the lot.
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8 Procedure for drying samples to constant mass

Weigh the drying tray and record the mass (m,) to the precision specified in table 1. Transfer the test

portion (not

less than 1 kg) to the drying tray, spreading it evenly using a suitable implement, and

weigh immediately. Record the mass (m,) to the precision specified in table 1.

Place the tray and test portion in the drying oven and dry at 105 °C £ 5 °C for a predetermined time.

NOTES

5 The initial

drying time has to be determined empirically. Sixteen hours is sufficient for most cases

and can be takenas-a-guid

)

6 Once the gIrying period has commenced, no other wet samples should be placed in the same drying

oven.

Remove the
at 105 °C £ §
this step as
portion agree

fray and test portion from the oven and weigh while still hot. Dry the tray and-test portion
°C for an additional 4 h. Remove from the oven and while still hot weigh again. Repeat
necessary until two successive determinations of the mass of the tray_plus dried test
e within 0,05 % of the initial mass of the test portion. Record the mass/of the dried test

portion plus tray (ms) to the precision specified in table 1.

NOTE 7 An
broken up to

crusts or cakes that form on the surface of the test portion-after initial drying should be
enable easier release of moisture.

If after two siiccessive 4 h drying periods the masses of the tray plus dried test portion do not agree to

within 0,05 9
one of the

interrupted a
drying periog
type of concq

b of the initial mass of the test portion (m, - m,) orthe mass m, has started to increase,
onditions described in 4.4 or 4.5 exists. At.this stage the drying process shall be
nd the mass of the tray plus dried test portionisrécorded as the final mass (m;). The total
, i.e. 24 h assuming a 16 h initial drying period, shall be used in future when drying this
ntrate.

9 Calculatjon

9.1 Moisturg

The moisturg
equation:

where

my

content of test portion
content of the test (pertion, expressed as a percentage by mass, is calculated using the

X = 100 (mz —m3)
S mp-m

. (1)

isthe-moisttrecontentasapercentageof thetestportion;
is the mass of the drying tray, in grams;
is the mass of the drying tray plus wet test portion, in grams;

is the mass of the drying tray plus dried test portion, in grams.

An example of a work sheet for reporting the results is given in annex C.
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Carry ouf two

measurements
X1, X2
YES Accept these Calculate average End
fwo values M
2
NO

Make two more
measurements

Pool X1, X2, X3, X4

YES Accept these Calculate.average

four values (Xg +%7 + X3+ x4)
A

End

NO

Discard the maximum and
minimum values and adopt
the mean value of the
remaining fwo values

End

NOTE

a) rn=0,14 % Pb, Zn'concentrates
Moisture < 6 %

r. = 0,20 % -All other cases

b) rp, = 0;18% Pb, Zn concentrates
Maisture < 6 %

r’= 0,25 % All other cases

Figure 2= Fiow chart of procedure for the processing of the result of moisture
determination on a lot sample

9.2 Moisture content of lot
9.2.1 From a single lot sample

The moisture content of the lot shall be calculated by the procedure set out in figure 2.
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9.2.2 From several subsamples

Where several subsamples have been extracted and a single test portion is taken from each
subsample, the moisture content of the subsample shall be taken as the moisture content of the sub-
lot. However, if two test portions have been taken from each subsample, the mean of the duplicate
measurements shall be taken as the moisture content of the sub-lot. The moisture content of the lot,
expressed as a percentage by mass, is calculated using the equation:

K
ZVVimi
=1

| =
WL = % .. (2)
2.
=1
where
A is the moisture content as a percentage of the lot;
k is the number of sub-lots;
W, is the moisture content as a percentage of the ith sub-lot;
m; is the mass of the jth sub-lot, in tonnes.

9.2.3 From ¢ach increment

Where moisthre determination has been conducted on eachrinicrement, the moisture content of the lot,
expressed a$ a percentage by mass, is calculated using the“equation:

n
z VVims,i
(=1

1=
WL :n— . (3)
Z ms,i
=1
where
n is the numbér-of increments;
W, is the moisture content as a percentage of the /th increment;
m; is the mass of the jth stratum, in tonnes.

Where the masses of the strata are approximately equal, the above equation can be simplified as
follows:

w, =171 .. (4)
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10 Test report

The test report shall contain the following information:

a)

b)

identification of the sample;
reference to this International Standard, i.e., ISO 10251;

a statement regarding use of an inert atmosphere or a common moisture/chemical analysis
sample;

number of moisture determinations:
- 7

moisture content of the lot, expressed as a percentage by mass;

dates of sampling and completion of tests.
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Annex A
(normative)

Test for susceptibility of concentrates to
oxidation, decomposition and sublimation

A.1 Introduction
Some sulfidg concentrate samples are susceptible to oxidation or decomposition on drying in airat
105 °C £ 5 °C and a few concentrates will lose sulfur at this temperature.

A.2 Procg

Select at ran
tray in accor
any way) ap
described in

a) The c

where
m;, i
m, i
my i
m, i
b) The ¢

bdure

lom, a moisture test portion. After determining the mass (m;) of the dried’ test portion plus
Hance with clause 8, add an amount of water (without mixing or disturbing the sample in
proximately equal to the observed drying loss (m, - m;) and{repeat the drying steps
Clause 8 until a constant mass (m,) is obtained.

bncentrate is susceptible to oxidation if:

my —my

myg—maq >
47787 75000

. (A1)

S the mass of the drying tray, in grams;

S the mass of the drying tray plus wet test portion, in grams;

is the mass of the drying tray-plus dried test portion, in grams;

S the mass of the drying tray plus the re-dried test portion, in grams.
bncentrate is susceptible to decomposition and/or sublimation of elemental sulfur if:

my; —m

M2 —Mp >
3T 5000

.. (A2)

10
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