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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO 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, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Copper sulfide concentrates — Determination of copper
content — Titrimetric methods

1 Scope

This document specifies two titrimetric methods for the determination of the copper content of copper
sulfi i 6 0 S UST T i r separation
(method 1) or without separation (method 2) of copper from interfering elements.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
consfitutes requirements of this document. For dated references, only(the edition cited |applies. For
unddted references, the latest edition of the referenced document (inclitding any amendmepts) applies.

[SO 385, Laboratory glassware — Burettes

ISO §48, Laboratory glassware — Single-volume pipettes

ISO 1042, Laboratory glassware — One-mark volumetric flasks
IS0 4787, Laboratory glassware — Volumetric instruniénts — Methods for testing of capacity|and for use
ISO 9599, Copper, lead, zinc and nickel sulfide .concentrates — Determination of hygroscopic moisture
contént of the analysis sample — Gravimetric method
3 Terms and definitions

No tgrms and definitions are listed in this document.

ISO gnd [EC maintain terminelegical databases for use in standardization at the following dddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia;available at http://www.electropedia.org/

4 Principle

4.1 | Method 1 (Long iodide method)

A test portion is decomposed in nitric and sulfuric acids, and arsenic, antimony and tin are removed
by treatment with hydrobromic acid. Copper is separated from interfering elements by precipitation
of copper sulfide with sodium thiosulfate. The precipitate is dissolved in nitric and sulfuric acids,
ammonium hydrogen difluoride is added to eliminate interference of residual iron, and excess
potassium iodide is also added. Free iodine isolated by reaction between iodide ions and copper(II) ions
is titrated with sodium thiosulfate using soluble starch as the indicator.

4.2 Method 2 (Short iodide method)

A test portion is decomposed in nitric and sulfuric acids, and arsenic, antimony and tin are removed by
treatment with hydrobromic acid. Ammonium hydrogen difluoride is added to eliminate interference
of iron, and excess potassium iodide is also added. Free iodine isolated by reaction between iodide ions
and copper(1Il) ions is titrated with sodium thiosulfate using soluble starch as the indicator.

© ISO 2018 - All rights reserved 1
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5 Reagents

During the analysis, use only reagents of recognized analytical grade and distilled water or water of
equivalent purity.

5.1

5.2

5.3

5.4 Sulfu
Slowly add
cooling.
5.5 Sulfu
Add 1 ml of
5.6 Nitrit
5.7 Nitrit

Slowly add §
5.8 Hydrg
5.9 Brom
5.10 Brom
5.11 Hydrg

5.12 Acetic
Slowly add %

5.13 Nitraf
Slowly add 2

Copper metal, minimum purity 99,99 %.
Potassium iodide.

Ammonium hydrogen difluoride.

fic acid, diluted 1 + 1.

00 ml of concentrated sulfuric acid (p20 1,84 g/ml) to 500 ml of water, whilestirring

[ic acid, diluted 1 + 999.

dilute sulfuric acid (5.4) to 500 ml of water.
acid, concentrated (p20 1,42 g/ml).

acid, diluted 1 + 1.

00 ml of concentrated nitric acid (5.6) to 500 mlof water.
pfluoric acid (p2¢ 1,14 g/ml).

ine.

ine water, saturated.

pbromic acid (p20 1,50 g/ml).

acid, diluted 1 + 3¢

5 ml of glaciakacetic (p20 1,05 g/ml) to 75 ml of water.

ion mixture.

50 lof concentrated sulfuric acid (p20 1,84 g/ml) to 250 ml of concentrated nitric acid

r and

(5.6).

5.14 Ammonium hydrogen difluoride, 250 g/I solution.

5.15 Sodiu

5.16 Sodiu

m carbonate, 20 g/I solution.

m thiosulfate pentahydrate, 200 g/1 solution.

5.17 Potassium thiocyanate, 100 g/1 solution.

5.18 Starch, 2 g/l solution.

Moisten 1 g of soluble starch with cold water, slowly pour into 500 ml of hot water while stirring, and
boil for about 1 min.

© ISO 2018 - All rights reserved
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Ethanol.

Standard solutions.

Standard solutions should be prepared at the same ambient temperature as that at which the
determinations will be conducted.

5.20.

5.20.

1 Sodium thiosulfate, standard volumetric solution (20 g/1).

1.1 Preparation

Diss
sodi
spec

5.20

Clea
thor
400

copp

Diss¢lve the copper using 10 ml of dilute nitric acid (5.7) follewed by 5 ml of dilute sulfur

!

b

lve 20 g of sodium thiosulfate (pentahydrate) in 11 of freshly boiled and cooled waten
m carbonate, stir to dissolve and allow to stand for at least one day. Standardize,thi
fied in 5.20.1.2.

1.2 Standardization

ughly with water followed by ethanol (5.19) and allow to dry, in-air. Weigh into thi
nl conical beakers to the nearest 0,1 mg, a mass of clean copper metal which apprd
er content in the test portion. Record these masses as m1, mgsand ms3.

Add 0,2 g of
b solution as

a piece of copper metal (5.1) by immersing it in warm dilute acetic_ acid (5.12). Waslp the copper

ee separate
ximates the

jc acid (5.4).

Heat|to evaporate to dryness. Add 40 ml of water, heat to.dissolve the soluble salts, and cgol. Continue
the standardization as specified in 8.3.4 for method 1 and'in 8.4.2 for method 2. Record the volumes of
sodiyim thiosulfate solution used in the titration as Vi{.V2, and V3.
The standardization factor of the standard volumetric solution varies with the volumg of sample
solutlion, mass of potassium iodide, mass of copper, and temperature of solution. The same volume
of sqlution and mass of potassium iodide*as’ those used for the standardization should [be used for
the gnalysis of the test portion. The temperatures of standardization and determinatiopn should be
esseItially the same.
Calcylate the standardization facters f1, f2, and f3 using Formulae (1) to (3):
my
fi=—— (1)
V1
mp
fo=—= (2)
V)
m
3
3= 7= (3)
3
CalciHateto—four—significantfigures the—meanstandardizationfactorffor—thesediv thiosulfate

TOtCS

standard volumetric solution, provided that the range of the values of f1, f2, and f3 does not exceed 10->
g Cu/ml. If this range is exceeded, repeat the standardization.

5.20.

2 Copper, standard solution (0,1 mg/ml).

Weigh, to the nearest 0,1 mg, 0,1 g of copper metal (5.1) into a 200 ml beaker, decompose with 10 ml of
dilute nitric acid (5.7). Heat to remove nitrogen oxides, cool, and add about 50 ml of water. Transfer to
a 1 000 ml volumetric flask, fill up nearly to the mark with water, mix and cool to room temperature;
then fill up exactly to the mark and mix again.
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6 Apparatus

Ordinary laboratory equipment and the following.

6.1 Volumetric glassware, of class A complying with ISO 385, ISO 648, and ISO 1042, and used in
accordance with ISO 4787.

6.2 Analytical balance, sensitive to 0,1 mg.

6.3 Platinum crucibles.

6.4 Atom
Instrument:

— Flame: {

] conditions:

hir/acetylene;

— Wavelenpgth: 324,7 nm.

6.5 Indud

7 Sample

7.1 Tests
Prepare an i

NOTE A

ample

7.2 Test portion

Taking mul{
weigh to the
portions forj

Alternativelly, the method specified in Annex A can be used to prepare predried test portions dir

from the lab

oratory sample.

c absorption spectrometer (AAS), with a copper hollow cathode lamp.

tively coupled plasma (ICP) atomic emission spectrometer (optional).

hir-equilibrated test sample in accordance with*ISO 9599.

Lest sample is not required if predried test portions are to be used (see Annex A).

iple increments, extract a test.portion from the test sample as specified in Table 1
nearest 0,1 mg. At the sametime as test portions are being weighed for analysis, weigh test
the determination of hygrescopic moisture in accordance with ISO 9599.

Table 1 — Recommended test portion masses

Copper content (presumed)

Mass of test

and

ectly

% (m/m) portion
2 < g
15 25 0,8
25 50 0,4

8 Procedure

8.1 Number of determinations

Carry out the determinations at least in duplicate, as far as possible under repeatability conditions, on
each test sample.

NOTE Repeatability conditions exist where mutually independent test results are obtained with the same
method on identical test material in the same laboratory by the same operator using the same equipment, within

short interva

4

Is of time.

© ISO 2018 - All rights reserved
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8.2 Blank test

Carry out a blank test in parallel with the analysis using the same quantities of all reagents but omitting
the test portion. The purpose of the blank test in this method is to check the quality of reagents. If a
significant blank titration value is obtained as a result of the blank test, check all reagents and rectify
the problem.

8.3 Determination — Method 1: Long iodide method

8.3.1 Decomposition of test portion

Trangfer the test portion to a 400 ml conical beaker and moisten with 10 ml of waterl?Add 20 ml of
dilutp nitric acid (5.7), cover with a watch glass and heat for about 10 min at 60 °C to 76.°C. Add 10 ml of
dilutp sulfuric acid (5.4) and heat gradually to decompose the test portion.

After the completion of the initial reaction, rinse the underside of the watchglass with|a minimum
volume of water, collecting the washings in the conical beaker. Continue heating until strong white
fumgs are evolved, then cool.

If th¢ residue appears dark (presence of carbon), slowly add a small amount of the nitratjion mixture
(5.13) to the hot solution until the solution becomes colourless or®bluish and heat until strong white
fumgs are evolved.

If degomposition of the deposited sulfur is insufficient, add.5 ml of nitric acid (5.6) and 1 mll of bromine
(5.9)f and heat until strong white fumes are evolved.

Carefully add 5 ml of water and 10 ml of hydrobromi¢tacid (5.11) and heat until strong white fumes are
evolyed. Remove from the source of heat and cool. After addition of 5 ml of dilute sulfuric a¢id (5.4) and
10 mll of hydrobromic acid (5.11), heat until strodg@white fumes are evolved. Remove from the source of
heatfand cool.

Add B0 ml of water, warm to dissolve soluble salts, and heat until boiling. Filter through a medium
porogity filter paper, wash well with hotiwater, and collect the filtrate in a 400 ml conical bealker. Reserve
the fjlter paper and residue for the.determination of copper by flame atomic absorption s;ﬂ(ectrometry
(FAAS) (as described in 8.3.5) unless it has been proven, through previous testing, that the copper in
the spmple is completely solublejusing the initial dissolution.

8.3.1 Separation of copper

Dilutfe the filtrate to 200 ml and heat to 70 °C to 90 °C, slowly add 40 ml of sodium thiosulfate solution
(5.14) while stirfing, to produce a yellow or yellowish brown emulsion. Heat gradually and continue
boiling gentlyuntil the precipitate coagulates. Filter the solution through a medium porosity filter paper
and yvash thefilter paper and precipitate with hot water. Retain the filtrate for FAAS measurements of
copper (as\described in 8.3.5).

Usin decompose
the remaining precipitate on the filter paper using drop by drop addition of bromine water (5.10)
followed by nitric acid (5.6). Repeat this treatment as required, then wash well with hot water,
collecting this solution in the beaker containing the main precipitate. Retain the filter paper for FAAS
measurements of copper (as described in 8.3.5).

NOTE Instead of using the above step, the following method can be used: Transfer the precipitate and filter
paper into the original beaker, cover with a watch glass, and add 30 ml of nitration mixture (5.13). Heat slowly
to decompose the precipitate and the filter paper, and evaporate to dryness. Use more nitration mixture if the
residue appears dark. Continue heating strongly to destroy any elemental sulfur. After adding 10 ml of nitric
acid (5.6) around the top of the beaker to rinse away the residual sulfur, add 2 ml of dilute sulfuric acid (5.4) and
heat until strong white fumes are evolved. Remove from the heat source and cool. Add 40 ml of water, warm to
dissolve the soluble salts, and cool. Proceed to 8.3.4.

© IS0 2018 - All rights reserved 5


https://standardsiso.com/api/?name=78c1217ea1265334e7ccfe96082c74e6

ISO 10258:2018(E)

8.3.3 Dissolution of copper precipitate

Add 2 ml of dilute sulfuric acid (5.4) and 10 ml of nitric acid (5.6), heat slowly to decompose the
precipitate, and then evaporate to dryness. Continue heating strongly to destroy any elemental sulfur.
After adding 10 ml of nitric acid (5.6) around the top of the beaker to rinse away the residual sulfur, add
2 ml of dilute sulfuric acid (5.4), and heat until strong white fumes are evolved. Remove from the source

of heat and cool.

8.3.4 Titration

Add 40 ml of water, warm to dissolve the soluble salts, and cool the solution. Add sodium carbonate

solution (5.]
precipitate

solution (5.]
with sodiun
fades to a p4

NOTE 1 In|
swirl to diss
the yellow bi
continue the
solution (5.17

NOTE 2
(5.18) earlier]

Continue th
thiosulfate {

8.3.5 FAA

8.3.5.1 Dg

Place the re
800 °C. Allo
acid (5.8), h¢
with a smal

8.3.5.2 Dq
Transfer th¢

evaporate t(
small quant

8.3.5.3 S{

[>) until the copper precipitate appears, then add dilute acetic acid (5.12) until the.cd
disappears and an excess of 3 ml to 5 ml. Add 1 ml of ammonium hydrogen diflu

1 thiosulfate standard volumetric solution (5.20.1). When the yellow brownGiodine c
le yellow, add 5 ml of starch solution (5.18) as the indicator.

stead of using the above step, the following method can be used: Add 3 g of potassium iodide
lve, and immediately titrate with sodium thiosulfate standard volumetric solution (5.20.1).
own iodine colour fades to a pale yellow, add 5 ml of starch solutiony(548) as the indicato
fitration until the colour of the solution becomes light blue. Then add 5'ml of potassium thiocy

().
in the titration, when the solution is a light brown colour.

e titration until the blue indicator colour just disappears. Record the volume, V, of so
tandard volumetric solution used in the titration:

S determination of copper in the insoluble residue, filtrate, and filter paper

pcomposition of the insoluble residue

Lained residue and the filter papet in a platinum crucible (6.3), dry, and ignite at 750
v the crucible to cool, add 5.ml of dilute sulfuric acid (5.4) and 5 ml to 10 ml of hydrofl
pat to evaporate almost to(dpyness, and volatilize the silicon as silicon tetrafluoride. Dis
quantity of water and 1.unl of dilute sulfuric acid (5.4) by heating. Proceed to 8.3.5.3.

pcomposition ofthe'precipitate remaining on the filter paper

e retained filter paper into a beaker and add 30 ml of nitration mixture (5.13). He
dryness-lIfthe residue appears dark (presence of carbon), repeat this step. Dissolve W
ty of water and 1 ml of dilute sulfuric acid (5.4) by heating. Proceed to 8.3.5.3.

ectrometric measurement

pper
bride

4) and swirl. Add 15 g of potassium iodide (5.2), swirl to dissolve, and immediately titrate

blour

(5.2),
When
r, and
hnate

The presence of Ag, Bi, Hg, and Pb can obscure the colour change! [n this case, add the starch solution

dium

°C to
Lioric
solve

at to
rith a

Transfer the solutions prepared in 8.3.5.1, 8.3.5.2, and the retained filtrate from 8.3.2 into a 500 ml
volumetric flask and make up to the mark with water.

Prepare calibration solutions by adding, from a pipette or a micro-burette, 0,0 ml, 0,50 ml, 1,00 ml,
1,50 ml, 2,00 ml, and 3,00 ml of copper standard solution (5.20.2) into a series of 200 ml one-mark
volumetric flasks, add 1 ml of dilute sulfuric acid (5.4) to each one, and make up to the marks with water.

Aspirate the test solution and the calibration solutions into the atomic absorption spectrometer (6.4)
using an air/acetylene flame and a wavelength of 324,7 nm with background correction.
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Prepare a calibration graph of masses of copper in the calibration solutions versus absorbances and
read the mass, in micrograms, of copper in the test solution from the calibration graph.

NOTE

at a wavelength of 324,7 mm.

Calculate the mass of copper in the residue and filtrate using Formula (4):

Alternatively, the ICP atomic emission spectrometer (6.5) can be used for the determination of copper

m4:m5><10_6 4)
where

rL4 is the mass, in grams, of copper in the insoluble residue, the precipitate remaining on the

filter paper, and the filtrate;

s  is the mass, in micrograms, of copper in the test solution.
8.4 | Determination — Method 2: Short iodide method
8.4.1 Decomposition of the test portion
Trangfer the test portion to a 400 ml conical beaker and moisten with 10 ml of water. Add 20 ml of
dilute nitric acid (5.7), cover with a watch glass, and heat for about 10 min at 60 °C to 70 °C. Add 10 ml of
dilute sulfuric acid (5.4) and heat gradually to decompose.the test portion.
After completion of the initial reaction, rinse the underside of the watch glass with a minirthum volume
of water, collecting the washings in the conical beakér. Continue heating until strong white fumes are

evolyed, then cool.

If the residue appears dark (presence of carfbon), slowly add a small amount of the nitrat
(5.13
fumg

If de
(59

Care
heat
sulfu
Cont

If it has not been proven, through previous testing, that the copper in the sample is compl¢
using the initial dissolution described above, the following procedure should be carried ou|
of water,warm to dissolve soluble salts, then heat until boiling. Filter through a medium-p
pape]
then

) to the hot solution until the solutién becomes colourless or bluish and heat until s
s are evolved.

romposition of the deposited sulfur is insufficient, add 5 ml of nitric acid (5.6), 1 m
and 2 ml of dilute sulfurie-acid (5.5), and heat until strong white fumes are evolved.

fully add 5 ml of water, 10 ml of hydrobromic acid (5.11), and 5 ml of dilute sulfuric ag
until strong white fumes are evolved. Remove from the source of heat and cool. Add 5
ric acid (5.4) and-10'ml of hydrobromic acid (5.11), and heat until strong white fumes
nue heating té evaporate to complete dryness and then cool.

I, wash well with hot water collecting the filtrate and washings in a 400 ml conical

ion mixture
trong white

of bromine

id (5.4), and
ml of dilute
are evolved.

etely soluble
. Add 20 ml
rosity filter
beaker, and

1

at

accordance

4 Bararata dnezn Dotarmaina +1 BnRrercarntantoftlha 10 Lalklo o | 3
ICattO CvapuUTatCtoaT y IS S o CTtCT e tiC CUP P T COTITCTITC OT triiC S OTa DTe T S TO O eI

with 8.3.5.

8.4.2 Titration

Add 40 ml of dilute sulfuric acid (5.5), warm to dissolve the soluble salts, and cool the solution. Add 3 g
of ammonium hydrogen difluoride (5.3) to the test solution and swirl to dissolve.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=78c1217ea1265334e7ccfe96082c74e6

ISO 10258:2018(E)

Add 15 g of potassium iodide (5.2), swirl to dissolve, and immediately titrate with sodium thiosulfate
standard volumetric solution (5.20.1). When the yellow brown iodine colour fades to a pale yellow, add
5 ml of starch solution (5.18) as the indicator.

NOTE1 Instead of using the above step, the following method can be used: Add 3 g of potassium iodide (5.2),
swirl to dissolve, and immediately titrate with sodium thiosulfate standard volumetric solution (5.20.1). When
the yellow brown iodine colour fades to a pale yellow, add 5 ml of starch solution (5.18) as the indicator and
continue the titration until the colour of the solution becomes light blue. Then add 5 ml of potassium thiocyanate
solution (5.17).

NOTE 2  The presence of Ag, Bi, Hg, and Pb can obscure the colour change. In this case, add the starch solution
(5.18) earlier in the titration, when the solution is a light brown colour.

Continue thg titration until the blue indicator colour just disappears. Record the volume, V, of.sedium
thiosulfate §tandard volumetric solution used in the titration.

9 Expression of results

The copper fontent of the test portion wcy, expressed as a percentage by mass, i§ given by Formula (5):

P

VX f+m,)x100 100

Vo= m “T00-H )
where

V ig the volume, in millilitres, of sodium thiosulfate standard volumetric solution used;

f igthe mean standardization factor, in grams of copper per millilitre, for the sodium thiosul-

fqte standard volumetric solution, calculatedin 5.20.1.2;

my4  igthe mass, in grams, of residual copper‘determined by FAAS, calculated in 8.3.5.3;

i the mass, in grams, of the test pertion;

igthe hygroscopic moisture content, in per cent, of the test portion (in the case of a predried
t¢st portion being used, H £ 0):

Calculate the copper content of theytest portion to the second decimal place.

10 Precisjion

10.1 Expression of precision

The precisidn efithis analytical method is expressed by Formulae (6) to (9):

a) Longiodide method

s, =0,0008 X +0,0485 (6)
s, =0,0042X—0,0077 (7)

b) Shortiodide method

s, =0,0014 X +0,0282 (8)
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NOT
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5. =0,0005X+0,0819

re

¥ isthe mean content of copper, expressed as a percentage by mass, in the sample;

(9)

sy is the within-laboratory standard deviation, expressed as a percentage by mass of copper;

s,  isthe between-laboratories standard deviation, expressed as a percentage by mass of copper.

Additional information is given in Annex C.

10.2 Method for obtaining the final result (see Annex B)

Calculate the following quantities using Formulae (10) to (13) from the duplicate-results X

process according to the flowchart in Annex B:

a)

b)

d)

Mean of duplicates
+
¥ = X11TXp
2

Within-laboratory standard deviation long iodide methed

o

.=0,0008 X +0,0485

$hort iodide method

4,=0,0014X+0,0282

Repeatability limit
n=2,8s,

10.3 Precision between/laboratories

The

by two (or more)daboratories. It is assumed that all the laboratories followed the same pro

Calc
a)

b)

2)

tllate the following quantities using Formulae (14) to (20):

Meahn of final results

| and X> and

(10)

(11)

(12)

(13)

brecision between'laboratories is used to determine the agreement between the resullts reported

redure.

Hy+H
Hyp=-——"2 (14)
2

Between-laboratories standard deviation

1) Longiodide method

s, =0,0042 u, ,-0,0077 (15)

Short iodide method

s, =0,0005 x4 ,+0,0819 (16)
© ISO 2018 - All rights reserved 9
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1) Lon

2018(E)

Within-laboratory standard deviation

g iodide method

5, =0,0008 11 , +0,0485

2) Shortio

dide method

5;=0,0014 11 5 +0,0282

d) Per

nissible difference

P=2,8
\

Range

E=|u;+

where

u1 is

uz is

If E is less tH

10.4 Check of trueness

The trueneg
(CRM). The
the final lab

The two pos

a) |y,

If this
statistig

b) |u.

If this

2
St

S+

/~t2|

he final result, expressed as a percentage by mass of copper, reported by laboratory 1
he final result, expressed as a percentage by mass of\Copper, reported by laboratory 2

an or equal to P, the final results are in agreement.

s of the analytical method can be checked by applying it to a certified reference mat
brocedure is the same as that deseribed in Clause 8. When the precision has been confin
pratory result can be compared with the certified value, Ac.

sibilities shown in Formutae'(21) and (22) exist:

- Ac|<C

Condition exists,-the difference between the reported result and the certified val
ally insignificant.

- Ac|>C

(17)

(18)

(19)

(20)

erial
med,

(21)

le is

(22)

condition exists, the difference between the reported result and the certified val

lie is

statistically significant.

where

Hc

is the final result, expressed as a percentage by mass of copper, of the certified reference

material;

Ac

material;

fie

10

d reference material used, as defined below.

is the certified value, expressed as a percentage by mass of copper, of the certified reference

is a quantity, expressed as a percentage by mass of copper, depending on the type of the certi-

© ISO 2018 - All rights reserved
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The reference materials used for this purpose should be prepared and certified in accordance with
ISO Guide 35.

Where the reference material is certified/characterized by an interlaboratory test programme, the
quantity C (see 10.4), expressed by mass of copper, is given by Formula (23):

SZ
C=2,st+ 2 +52{A.}
n

where

(23)

N

1

Whe
a pe

Itis |
is kn
117
The {
a) i
b) 4
c) {
d) {4
e)

2{Acs}  isthe variance of the certified value;
is the number of replicate determinations.

Fe the reference material is certified/characterized by one laboratory, the quantity C, ¢
centage by mass of copper, is given by Formula (24):

2
S

=2, (257 + 20
n

recommended that this type of certified reference materidl be avoided, unless the par
pwn to have an unbiased certified value.

[est report

est report shall contain the following information:

dentification of the sample;

| reference to this document, i.e. ISO"10258;

he copper content of the sample, €xpressed as a percentage by mass;
he date on which the test(was carried out;

iny occurrences notiged-during the determination that could have had an influence on

xpressed as

(24)

ticular CRM

the results.

© ISO
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Annex A
(informative)

Procedure for the preparation and determination of the mass of a

predried test portion

A.1 Gene

This annex

ral

specifies a method for the preparation and determination of the mass of a predried

portion in the analysis of copper sulfide concentrates.

The methog
hygroscopid

A.2 Pring

The test por
test portion

A.3 Reag

A.3.1 Des

WARNING -
and all oth
specialist’s
and enviro

A.4 Appa3
Ordinary lal
A4.1 Ana

A.4.2 Wei
airtight cov

| is applicable to copper sulfide concentrates not susceptible to oxidation and hd
moisture contents ranging from 0,05 % to 2 %.

Ciple

tion to be used for analysis is dried in air in an oven maintained at 105 °C + 5 °C. The
is then weighed and used for the analysis. No correction for moisture is required

ent

ccant, such as self-indicating silica gel or aithydrous magnesium perchlorate.

— Care needs to be taken whenever disposing of exhausted magnesium perchlg

er laboratory chemicals. Environmental regulations often apply. Users should

advice to determine an appropriate, effective, health-conscious, safety-consc
hmentally sound means of disposal.

ratus

poratory equipment-and the following.

lytical balance, sensitive to 0,1 mg.

ghing “vessels, of glass or silica or corrosion-resistant metal, with externally-fj
IS¢

test

ving

Hried

)rate
seek
jous,

tting

For small test portions (less than 5 gJ, the mass oI the vessel shall be as small as possible, 1.e. Iess than

A.4.3 Laboratory oven, capable of maintaining a temperature of 105 °C + 5 °C.

A.5 Procedure

A.5.1 Preparation of the weighing vessel

20g.

Dry the weighing vessel and its cover (A.4.2) by heating in the laboratory oven (A.4.3) at 105 °C = 5 °C
for 1 h. Transfer the vessel and its cover to a desiccator containing a suitable fresh desiccant (A.3.1) and

allow to coo

12

| to ambient temperature.

© ISO 2018 - All rights reserved
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A.5.2 Test portion

Tare the dried weighing vessel and vessel cover (A.5.1). Immediately add the mass of laboratory sample
specified for analysis. An accurate total mass of the test portion and weighing vessel is not required at
this point.

A.5.3 Determination of the test-portion dry mass

Transfer the uncovered weighing vessel and test portion and vessel cover to the laboratory oven (A.4.3)
and dry at 105 °C £ 5 °C for 2 h. After the 2 h period, remove the weighing vessel and dry test portion
from the oven, replace the vessel cover, and allow cooling to ambient temperature in the desiccator.

Whe
and v

Tran
weig

For 1
at 10

i Cool, Temove the welghing vessel containing dry test portion and Vessel cover Iromin
veigh to the nearest 0,1 mg (mg) after slightly lifting the cover and quickly replacing'it

sfer the test portion into the appropriate analytical apparatus and immediately réweig
hing vessel and its cover. Record the mass (m7) to the nearest 0,1 mg.

ew concentrates of unknown characteristics, it is advisable to repeat'the drying for
5°C = 5 °C and to re-weigh the weighing vessel and test portion plus vessel cover to

0,1 mpg (m's). The mass of the test portion can be considered to be constant if the differend

is les
repe

A.6

s than or equal to 0,5 mg. If this condition is not achieved, the drying and weighing ste
hted.

Calculation of the dry mass of the test portion

The dry mass of the test portion mg, in grams, is given-by Formula (A.1):

n

whet

1

1

18 = Me — M7

ne  is the mass, in grams, of the dried test portion plus the weighing vessel and its cq

7 is the mass, in grams,«ef'the empty weighing vessel plus its cover.

The mass of the dry test portion is the mass to be used to calculate the element content in th

samyj

le on a dry basis. No(correction for hygroscopic moisture is required.

e desiccator

h the empty

another 2 h
the nearest
e (me — m')
bs should be

(A1)

ver;

e laboratory

© ISO
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Annex B
(normative)

Flowsheet of the procedure for the acceptance of analytical values
for test samples

rCrIOTTIn /\1 N A2

Range of
(X,X, X))
<12r

Yes

Perform X,

fa X +X,+X,
3
Perform X,
Y Y
Range of
(Xl,Xz,X3,X4) X= X1+X2+X3+ X4
<13r 4

X =Medianof (X, X, X., X,)

i A}

NOTE ris defined,in 10.2.

Figure B.1 — Flowsheet of the procedure for the acceptance of analytical values for test samples
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Derivation of precision formulae

C.1 General

This| document was tested in an interlaboratory test programme involving eight\¢euntries and
18 lgboratories. Five samples of copper concentrate covering the range 20 % (m/m)>to 60 % (m/m)
werg analysed to determine the copper content. The test programme was designed’to ddtermine the
repegtability and within-laboratory and between laboratories reproducibilities_in generdl, using the

pringiples of ISO 5725-2.

C.2 | Design of the test programme

The analytical test programme was designed with the aim of pfeviding maximum information. Each
laboratory used two samples (two bags) of each concentraté. and each sample was anglysed twice

independently.

C.3 | Test samples

This|test programme used five samples of copper concentrate. The composition of thes¢ samples is

shown in Table C.1.

Table C.1 — Compasition of copper concentrate samples

. Sample numbers
Element Unit
85-62 85-7b 85-8¢ 87-12d 87-18e¢
Cu % (m/m) =20 %25 %35 =50 =30
Ag g/t 1250 35 170 100 =70
Au g/t 1 1 1 1 =25
Zn %(m/m) 13 <1 1 0,1 <1
MgO % (m/m) ~0,1 =5 0,1 <1 =(,5
Bi % (m/m) ~0,01 <0,01 ~0,005 <0,001 0,005
Se g/t =50 =50 =50 =10 ~1p0
Te g/t =10 <5 <5 =5 ~b
5107 % (m/m) <1 17 6 15 =6
Fe % (m/m) 23 2 22 1 %25
S % (m/m) 33 34 15 ~30
As % (m/m) 0,1 0,1 0,2 0,1 ~0,02
a  Rammelsberg concentrate (Germany).
b Polish concentrate (Poland).
¢ Caridad concentrate (Mexico).
d  Coro-Coro concentrate (Bolivia).
e Bougainville concentrate (Papua New Guinea).
n.d. = not determined

© ISO 2018 - All rights reserved
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C4

The procedi
statistical e]

16

Table C.1 (continued)

Sample numbers

Element Unit

85-62 85-7b 85-8¢ 87-12d 87-18¢
Sb % (m/m) 1,1 0,01 0,1 <0,1 ~0,03
Sn % (m/m) =0,05 =0,05 <0,01 <0,1 0,01
Cd % (m/m) =0,002 =0,002 =0,002 <0,01 =0,001
Ni % (m/m) ~0,02 0,02 <0,01 <0,01 <0,01
Ca0 % (m/m) <1 3V ~0,1 1 =0,5

Al Qs Dot + & 2 1+ 2

PH % (m/m) 6 1 0,03 =5 =0,02
K20 % (m/m) n.d. 0,2 ~1 <0,01 =02

a  Rammelsberg concentrate (Germany).

b Polish concentrate (Poland).

¢ Cafidad concentrate (Mexico).

d  Coro-Coro concentrate (Bolivia).

e Bougainville concentrate (Papua New Guinea).

n.d. = not determined

Statistical evaluation

ire for statistical evaluation is illustrated schematically in Figure C.1. The results g
aluation are summarized in Table C.2.

f the

© ISO 2018 - All rights reserved
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