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PREFACE 

This Standard was prepared by the Standards Australia Committee MN-005, Copper, Lead, Zinc 

and Nickel Ores and Concentrates, to supersede AS 2678.2—1999. 

The objective of this Standard is to provide those responsible for the analysis of zinc 

concentrates with a standardized method of determining zinc, supported by precision data 

obtained from an interlaboratory test program. 

The objective of this revision is to adopt the latest edition of the corresponding International 

Standard. 

This Standard is identical with, and has been reproduced from ISO 12739:2006, Zinc sulfide 

concentrates—Determination of zinc—Ion-exchange/EDTA titrimetric method. 

As this Standard is reproduced from an International Standard, the following applies: 

(a) Its number appears on the cover and title page while the International Standard number 

appears only on the cover. 

(b) In the source text ‘this International Standard’ should read ‘this Australian Standard’. 

(c) A full point substitutes for a comma when referring to a decimal marker. 

(d) Substitute ‘L’ for ‘l’ as the unit for litres. 

References to International Standards should be replaced by references to Australian Standards, 

as follows: 

Reference to International Standard  Australian Standard 

ISO   AS  

9599 Copper, lead and zinc sulfide 

concentrates—Determination of 

hygroscopic moisture in the analysis 

sample—Gravimetric method 

 2816 Copper, lead and zinc sulfide 

concentrates—Determination of 

hygroscopic moisture in the analysis 

sample—Gravimetric method 

Only international references that have been adopted as Australian Standards have been listed. 

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the 

application of the annex to which they apply. A ‘normative’ annex is an integral part of a 

Standard, whereas an ‘informative’ annex is only for information and guidance. 
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AUSTRALIAN STANDARD 

Zinc sulfide concentrates—Chemical analysis 

 

Part 2: 

Determination of zinc—Ion-exchange/EDTA titrimetric method 

 

INTERNATIONAL STANDARD ISO 12739:2006(E)

© ISO 2006 – All rights reserved 1

Zinc sulfide concentrates — Determination of zinc — 
Ion-exchange/EDTA titrimetric method

WARNING — This International Standard may involve hazardous materials, operations and equipment.
It is the responsibility of the user of this International Standard to establish appropriate health and
safety practices and determine the applicability of regulatory limitations prior to use.

1 Scope

This International Standard specifies an ion-exchange/EDTA titrimetric method for the determination of the
mass fraction of zinc in zinc concentrates. The method is applicable to zinc sulfide concentrates having a mass
fraction of zinc in the range from  to .

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

ISO 385, Laboratory glassware — Burettes

ISO 648, Laboratory glassware — One-mark pipettes

ISO 1042, Laboratory glassware — One-mark volumetric flasks

ISO 3696, Water for analytical laboratory use — Specification and test methods

ISO 4787, Laboratory glassware — Volumetric glassware — Methods for use and testing of capacity

ISO 9599, Copper, lead and zinc sulfide concentrates — Determination of hygroscopic moisture in the analysis
sample — Gravimetric method

3 Principle

The test portion of zinc concentrate is dissolved in hydrochloric, nitric and sulfuric acids. The acidity is adjusted
to about  with respect to hydrochloric acid. Zinc is adsorbed on a strongly basic anion-exchange resin.
Some interfering ions are removed by elution with  dilute hydrochloric acid. Zinc is eluted with an
ammonia/ammonium chloride solution. Zinc is determined in the eluate by titration with EDTA at a pH of
approximately 5,6 using xylenol-orange indicator.

4 Reagents

During the analysis, only reagents of recognized analytical grade and water that complies with grade 2 of
ISO 3696 shall be used.

4.1 Zinc,  minimum purity, free from oxide prior to use.

11 % 62 %

2 mol/l
2 mol/l

99,99 %

1
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The surface of the metal may be cleaned by immersing the metal in hydrochloric acid (4.3) diluted , for
, then washed well with water followed by an acetone rinse and dried in an oven at .

4.2 Xylenol-orange indicator ( )

Mix  of the sodium salt of xylenol orange with  of potassium nitrate crystals by gently grinding in a
ceramic mortar with a pestle. Mixing is considered complete when the colour is uniform throughout.

4.3 Hydrochloric acid (  to )

4.4 Hydrochloric acid, diluted ( )

Add  of hydrochloric acid (4.3) to  of water.

4.5 Hydrochloric acid, diluted ( )

Add  of hydrochloric acid (4.3) to  of water.

4.6 Nitric acid ( )

4.7 Nitric acid, diluted ( )

Add  of nitric acid (4.6) to  of water.

4.8 Sulfuric acid, diluted ( )

Add carefully and slowly, while stirring,  of sulfuric acid ( ) to  of water.

4.9 Sulfuric acid, diluted ( )

Add  of dilute sulfuric acid (4.8) to  of water.

4.10 Hydrofluoric acid (  to )

4.11 Ammonia solution, diluted ( )

Add  of aqueous ammonia solution ( ) to  of water.

4.12 Ammonia/ammonium chloride solution

Dissolve  of ammonium chloride in  of dilute ammonia solution (4.11).

4.13 Hydrochloric acid/ascorbic acid solution

Dissolve  of ascorbic acid in  of dilute hydrochloric acid (4.5). Prepare fresh on the day of use.

4.14 Ammonium fluoride solution ( )

Dissolve  of ammonium fluoride in water and dilute to .

4.15 Sodium thiosulfate solution ( )

Dissolve  of sodium thiosulfate pentahydrate in water and dilute to .

4.16 Buffer solution ( )

Dissolve  of ammonium acetate and  of concentrated acetic acid ( ) in water and dilute
to .

1 + 9
1 min 50 ◦C

0,1 % m/m

0,1 g 100 g

ρ20 1,16 g/ml 1,19 g/ml

1 + 1

500 ml 500 ml

1 + 5

100 ml 500 ml

ρ20 1,42 g/ml

1 + 1

500 ml 500 ml

1 + 1

500 ml ρ20 1,84 g/ml 500 ml

1 + 100

20 ml 1 000 ml

ρ20 1,13 g/ml 1,15 g/ml

7 + 100

70 ml ρ20 0,89 g/ml 1 000 ml

20 g 1 l

0,25 g 100 ml

50 g/l

50 g 1 l

100 g/l

100 g 1 l

pH = 5,5

250 g 25 ml ρ20 1,05 g/ml
1 l

2
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4.17 Para-nitrophenol indicator solution ( )

Dissolve  of para-nitrophenol in water and dilute to .

4.18 EDTA standard volumetric solution ( )

Dissolve  of the di-sodium salt of ethylenediaminetetraacetic acid dihydrate (EDTA) in water and dilute to
.

5 Apparatus

5.1 Class A volumetric glassware complying with ISO 385, ISO 648 and ISO 1042, and used in accordance
with ISO 4787.

5.2 Balance, capable of being read to .

5.3 Laboratory hotplate

5.4 Muffle furnace, capable of operating at .

5.5 Platinum crucibles, of capacity .

5.6 Ion exchange columns, having typical dimensions as shown in Annex A.

6 Sample

6.1 Test sample

Prepare an air-equilibrated test sample in accordance with ISO 9599.

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

6.2 Test portion

Taking multiple increments, extract a test portion of , weighed to the nearest , from the test sample,
in such a manner that it is representative of the contents of the dish or tray. At the same time as the test portion
is weighed, weigh test portions for the determination of hygroscopic moisture in accordance with ISO 9599.

Alternatively, the method specified in Annex B may be used to prepare predried test portions directly from the
laboratory sample.

7 Procedure

7.1 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 intervals of time.

2 g/l

0,2 g 100 ml

0,1 mol/l

37,2 g
1 l

0,1 mg

800 ◦C

25 ml

0,5 g 0,1 mg

3
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7.2 Blank test

Determine a reagent blank. It is advisable to perform duplicate blank determinations every time an analysis is
carried out on a laboratory sample. The blank samples are carried through the whole procedure, apart from
where no laboratory sample test portion is required. The volume of EDTA titrant used is .

7.3 Dissolution of test portion

Place the test portion in a  conical beaker. Add  of hydrochloric acid (4.3). Cover with a watch glass
and heat the beaker and contents gently for .

Add  of dilute nitric acid (4.7) and  of dilute sulfuric acid (4.8). Heat and evaporate the solution to
about . Cool and add, with caution, about  of water and boil the solution.

Cool the solution to room temperature and filter it into a  beaker through a medium-speed cellulose filter
paper. Wash the beaker and filter paper thoroughly with dilute sulfuric acid (4.9), collecting the washings in the
same beaker.

If an acid-insoluble material is present, place the filter and insoluble residue in a platinum crucible (5.5) (see the
last five paragraphs of this subclause) and gently reduce the paper to ashes in the muffle furnace (5.4) at

. Allow the crucible and residue to cool to ambient temperature. Add  of dilute sulfuric acid (4.8), 
of nitric acid (4.6) and  of hydrofluoric acid (4.10) and evaporate the solution nearly to dryness. Cool and
add water in small quantities to dissolve the soluble salts. Filter through a medium-speed cellulose filter paper
and add the filtrate and washing solution to the initial solution obtained above as described in paragraphs 1 to 3.

Heat to evaporate the combined filtrates to a volume of  to . Cool and add  of hydrochloric acid
(4.3). Dilute to  with water.

If the sample contains lead, damage to the platinum crucible may occur. In this case, acid-insoluble material
should be treated as follows.

Rinse the insoluble residues into a polytetrafluoroethylene beaker with a fine jet of water. Place the filter in a
porcelain crucible and gently ash the paper in the muffle furnace at  to . Allow the crucible to cool
to ambient temperature.

Rinse the material from the crucible by washing with a small quantity of water into the polytetrafluoroethylene
beaker used above. Add  of dilute sulfuric acid (4.8),  of nitric acid (4.6) and  of hydrofluoric acid
(4.10), and evaporate the solution nearly to dryness.

Cool and add water in small quantities to dissolve the soluble salts. Filter through a medium-speed cellulose
filter paper and add the filtrate and washing solution to the initial solution obtained above.

Should it be confirmed that the filter paper contains no zinc, the procedure of ashing the filter paper may be
omitted.

7.4 Preparation of the ion-exchange column

Examples of ion-exchange columns that are suitable for use are shown in Annex A. Pack water-soaked cotton
or glass-wool pads into the bottom of the column to a thickness of about . This will retain resin in the
column during use.

Soak the resin overnight in distilled water to make a slurry. With the stopcock open, carefully transfer the slurry
into the column to form a settled bed. This resin bed is formed by about  of the swollen resin. Close the
stopcock and put about a  thickness of water-soaked glass wool or cotton wool on top of the resin.

It is essential to ensure that the resin is covered by liquid at all times, because air trapped in a resin causes
“channelling”, i.e. uneven flow rate and poor efficiency in the ion exchanger. If air enters the resin bed, it is
recommended that the column be emptied and then repacked.

Vb

300 ml 25 ml
5 min

20 ml 15 ml
5 ml 50 ml

300 ml

800 ◦C 2 ml 2 ml
2 ml

60 ml 80 ml 16 ml
100 ml

600 ◦C 700 ◦C

2 ml 2 ml 2 ml

5 mm

16 ml
5 mm

4
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