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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
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INTERNATIONAL STANDARD ISO 13291:2006(E)

Zinc sulfide concentrates — Determination of zinc — Solvent
extraction and 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 $cope

This International Standard specifies a solvent extraction/titrimetric method for-the determinatior] of the mass
fractipn of zinc in zinc sulfide concentrates.

The method is applicable to zinc sulfide concentrates having a mass fraétion of zinc in the range [from 11 % to
62 %

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

ISO 385, Laboratory glassware — Burettes

ISO 448, Laboratory glassware — One-mark pipettes

ISO 1042, Laboratory glassware/~One-mark volumetric flasks

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

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

ISO 9599, Copper: lead and zinc sulfide concentrates — Determination of hygroscopic mojsture in the
analysis sample'y™— Gravimetric method

ISO Guide 35, Reference materials — General and statistical principles for certification

3 Principle

A test portion of zinc concentrate is dissolved in bromine and nitric acid. Any remaining insoluble residue is
dissolved in sulfuric, nitric and hydrofluoric acids. A zinc thiocyanate complex is selectively extracted into
methyl isobutyl ketone, after screening of some elements with thiourea and citrate ions. Partially extracted
cadmium is screened with iodide ions before the final titration as explained in Annex C. Cobalt is extracted
and determined separately, if present at concentration levels exceeding 0,05 %. Zinc is determined by titration
with EDTA solution at pH 5,5.

© I1SO 2006 — All rights reserved 1
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4 Reagents

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

41  Zinc metal, minimum purity 99,99 %, free from oxide prior to use.

The surface of the metal may be cleaned by immersing the metal in hydrochloric acid (4.2), diluted 1 + 9 for
1 min, then washing well with water, followed by an acetone rinse and drying in an oven at 50 °C.

4.2 Hydrochloric acid, (p,y 1,16 g/ml to 1,19 g/ml).

4.3 Bromipne.

4.4 Nitric pcid, (pyg 1,42 g/ml).

4.5 Hydrofluoric acid, (pyg 1,13 g/ml to 1,15 g/ml).

4.6 Hydrogchloric acid, (o, 1,16 g/ml to 1,19 g/ml) diluted (1 + 4).
Add 200 ml gf hydrochloric acid (4.2) to 800 ml of water.

4.7 Sulfurjc acid, diluted (1 + 1).

Add carefully and slowly, with stirring, 500 ml of sulfuric acid (p,q 1,84 g/ml) to 500 ml of water.
4.8 Ammgqnia, (pyy 0,89 g/ml).

4.9 4-methyl-2-pentanone (methyl isobutyl ketone).

4.10 Ethanol, pure or denatured.

4.11 Screehing solution.

Dissolve 60 g of thiourea, 100 g of di-ammonium citrate and 200 g of ammonium thiocyanate in watef and
dilute to 1 I. Kilter if necessary.

4.12 Sodium fluoride solution (20.g/).
Dissolve 20 ¢ of sodium fluoride.jnwater. Dilute to 1 1.
4.13 Thiourea solution {400 g/l).

Dissolve 100 g of thiouréa in water and dilute to 1 I.

414 Buffell solution.

Dissolve 250 g of hexamethylenetetramine in water. Add 60 ml of acetic acid (p,q 1,05 g/ml) and dilute to 1 I.
4.15 EDTA standard volumetric solution (0,05 mol/l).

Dissolve 18,6 g of the di-sodium salt of ethylenediaminetetraacetic acid dihydrate (EDTA) in water. Dilute to
11

4.16 Potassium iodide solution (1 000 g/l).
Dissolve 100 g of potassium iodide in water and dilute to 100 ml.

Prepare fresh on the day of use.

2 © I1SO 2006 — All rights reserved
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417 Xylenol orange indicator (1 % m/m).

Mix 1 g of the sodium salt of xylenol orange with 99 g of potassium nitrate crystals, by gently grinding in a
ceramic mortar with a pestle. Mixing is considered complete when the colour is uniform throughout.

4.18 Iron stock solution.

Dissolve 45 g of iron(lll) nitrate nonahydrate [Fe(NO3)3-9H,0] in water and dilute to 1 I.

5 Apparatus

Ordirjary laboratory equipment and the following.

5.1 | Volumetric glassware, of class A complying with 1ISO 385, ISO 648 and 1SO.1042 pnd used in
accofrdance with 1ISO 4787.

5.2 | Platinum crucibles, of 25 ml capacity.

5.3 | Balance, capable of being read to 0,1 mg.

5.4 | Oven, with its temperature controlled at 105 °C + 5 °C.

5.5 | Muffle furnace, having a maximum required operating temperature higher than 800 °C.

5.6 | Laboratory hotplate.

6 $ample

6.1 | Test sample
Prepdare 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 A).

6.2 | Test portion

Takirjg multiple increments, extract a test portion from the test sample in such a manner that it is
representative of the dish or tray. Weigh, to the nearest 0,1 mg, 2,5 g of test sample. At the samg time as the
test gortion is weighed, weigh test portions for the determination of hygroscopic moisture in acgordance with
ISO $599.

Alterpatively, the method specified in Annex A may be used to prepare predried test portions dirgctly from the
laborptory 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.

© I1SO 2006 — All rights reserved 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. However, 5 ml of iron stock solution (4.18) should be
added to assist in the determination of turbidity. The volume of EDTA titrant used is V},.

7.3 Dissolution of test portion

Place the test portion in a 300 ml narrow-necked conical flask. Moisten the material with about 20 ml of water
and add 2 ml to 3ml of bromine (4. 3) AIIow to react at ambient temperature for 15 m|n SW|rI|ng the flask and
contents from

hotplate (5.6 and brmg gently to the b0|l to expeI aII bromlne vapours CooI add 100 ml of water hgat to
boiling and cpol.
If no insoluble material is present, transfer the liquid to a 500 ml one-mark volumetric flask, rinsing the conical

flask thoroug

If insoluble 1
volumetric fl
crucible (5.2
2 ml of nitric
and add wat
paper and aq
to the mark v

If the sample
be treated ag

Rinse the ing
porcelain cry
to cool to am

Rinse the m
beaker used
(4.5) and ev
soluble salts
the 500 ml o

Should it be

7.4 Extrag

Pipette 50,0(
until a slight
Mix well. Ad
slowly transfg
of 4-methyl-2
separate org

hly. Make up to the mark with water.

esidue is present, filter through a medium-speed cellulose filter paper jinto a 500 ml one;
bsk. Rinse the filter thoroughly with water. Place the filter and insoluble“residue in a pla
and gently ash in the muffle furnace (5.5) set at 800 °C. Add 2 m| ofdilute sulfuric acid
acid (4.4) and 2 ml of hydrofluoric acid (4.5) and evaporate the salution nearly to dryness.
br in small quantities, to dissolve the soluble salts. Filter through/a medium-speed cellulose
d the filtrate and washing solution to the 500 ml one-mark velumetric flask used above. Ma
ith water.

contains lead, damage to the platinum crucible may ogcur. In this case, insoluble material s
follows.

oluble residue into a polytetrafluoroethylene-beaker with a fine jet of water. Place the filte
bient temperature.

aterial in the crucible by washing with’ a small quantity of water into the polytetrafluroeth
above. Add 2 ml of dilute sulfuric ‘acid (4.7), 2 ml of nitric acid (4.4) and 2 ml of hydrofluorig

aporate the solution nearly towdryness. Cool and add water in small quantities, to dissoly
Filter through a medium-speed cellulose filter paper and add the filtrate and washing solut

ne-mark volumetric flask used above. Make up to the mark with water.

confirmed that the filterpaper contains no zinc, the procedure of ashing the filter may be omi

ction

ml of th€ solution obtained in 7.3 into a 250 ml separating funnel. Add ammonia (4.8) dro

mark
inum
4.7),
Cool
filter
e up

hould

rin a

cible and gently ash the paper in the muffle<furnace (5.5) at 600 °C to 700 °C. Allow the criicible

ylene

acid
e the
on to

fted.

Dwise

urbidityzdevelops. Add 5 ml of dilute hydrochloric acid (4.6) and 50 ml of screening solution
H 8Q ml of 4-methyl-2-pentanone (4.9) and shake for 1 min. Allow the phases to separatg

anic phases ina 400 ml Iow—form beaker.

4.11).

Place 1 ml of dilute hydrochloric acid (4.6) and 70 ml of ethanol (4.10) in each of the two separating funnels.

Shake well a

nd discharge the contents from both funnels into the 400 ml low-form beaker.

7.5 Titration

Add, successively, 10 ml of sodium fluoride solution (4.12), 10 ml of thiourea solution (4.13), 20 ml of buffer
solution (4.14), 5 ml of potassium iodide solution (4.16) and 0,1 g of xylenol orange indicator (4.17).

Titrate with EDTA solution (4.15) until the colour changes from red to yellow. Titrate very slowly when

approaching

the equivalence point. Note the volume, 7}, of titrant used.
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7.6 Determination of the titration factor of the EDTA standard solution

NOTE In order to obtain a relative accuracy of between 0,1 % and 0,2 %, it is necessary to standardize the EDTA
solution with zinc at the same time and under the same conditions as the analysis. It is thus advisable for the calibration to
follow the complete set of operating conditions set down for the analysis. Likewise, to improve the repeatability of the
calibration, it is useful to prepare several zinc reference solutions. Iron is added to the standard solution to assist in the
determination of turbidity in 7.4.

The EDTA standard solution should be standardized as follows:

— Weigh into three separate 300 ml conical flasks, between 0,25 g and 1,625 g of zinc (4.1), to the nearest
0,000 1 g, depending on the mass fraction of zinc in the test sample. Record these masses as m,, m, and

3-

— Add 15 ml of water, 15 ml of nitric acid (4.4) and 5 ml of iron stock solution (4.18). Afterdissplution of the
Zinc, boil gently to expel nitrogen oxide gases.

— (ool and transfer to a 500 ml one-mark volumetric flask. Rinse the initial flask thoroughly|and add the
vashings to the volumetric flask. Make up to the mark. Continue the procedure as describg¢d in 7.4 and
1.5. Record the volumes of EDTA standard solution used in the titrations as\V’;, 75 and V.

Calcylate the intermediate factor, f;

.,» for each beaker using the following gguation:

fi, =m, 1V, forx=1t03 (1a)
wherge

A, is the factor obtained from the titration;

M, is the mass of zinc weighed, in grams;

. is the volume of EDTA solution, in millilitres.

If thg range of values for f, fio, fiz exceéds 0,000 01 g/ml then repeat the standardizatior]. Otherwise,
calculate the mean factor as follows:

f:fi1+f:i§+fi3 (1b)

8 Expression of results

The mass fraction0f/zinc in the test portion, w,,, expressed as a percentage, is given by fhe following
equation:

(%=Vp)x fx100 100
K 2
Za m “100—H @

where
f is the zinc equivalence factor, in grams per millilitre, determined in 7.6;

H is the hygroscopic moisture content, as a percentage of the test portion (in the case of a predried test
portion being used, H = 0);

m is the mass, in grams, of the test portion;
Vy, s the volume of EDTA solution (4.15), in millilitres, used to titrate the blank solution;
V; is the volume of EDTA solution (4.15), in millilitres, used to titrate the sample solution.

Calculate the mass fraction of zinc in the test portion to the second decimal place.

© I1SO 2006 — All rights reserved 5
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9 Precision

9.1 Expre

ssion of precision

The precision of this analytical method is expressed by the following equations:

s, =0,000 8.X +0,038 2

s, =0,0016.X +0,053 9

where
X isth
s, isth
s isth
NOTE Ad

9.2 Procedure for obtaining the final result

See Annex B.

Calculate thg
in Annex B:

Mean off
Within-I4

Repeatg

9.3 Between-laboratories precision

Between-lab

more) laboratories. It is assumed.that all laboratories have followed the same procedure.

Calculate the

e mean mass fraction of zinc, expressed as a percentage, in the sample;
e within-laboratory standard deviation, expressed as a percentage by mass;
e between-laboratories standard deviation, expressed as a percentage by-mass.

ditional information is given in Annex D.

following quantities from the duplicate results X; and“X, and process according to the flow
(X + X

duplicates X = %

boratory standard deviation (repeatability) s, =0,000 8X + 0,038 2

bility limit r=2,8s,

bratories precision is-used to determine the agreement between the results reported by tw

following quantities:

: +
Mean of|final restlts figp =21 . H2
Between=taboratories—standard-deviation S 0,001 G,u12 =+ 0,053 9

Within-laboratory standard deviation

Permissible difference

Range

sp = 0,000 84, + 0,038 2

2
P=28s, 2+
2

E =|uy - g

®)

(4)

chart

o (or
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where

4y is the final result, expressed as a percentage by mass of zinc, reported by laboratory 1;

Mo is the final result, expressed as a percentage by mass of zinc, reported by laboratory 2.

If £ is equal to or less than P, the final results are in agreement.

9.4

Check of trueness

The trueness of the analytical method can be checked by applying it to a certified reference material (CRM).

When the precision has been confirmed, the final laboratory result can be compared with the-cgrtified value,

AT

If thi

ne following two possibilities exist:
e — Ac| <C

5 condition exists, the difference between the reported result and the certified value i

insignificant.

If thi
signif

In Eq

A

9.4.1

The
ISO

9.4.1

The ¢

e — 4| > C

5 condition exists, the difference between the reported result ‘and the certified value i
icant.

uations (12) and (13), the symbols are defined as follows:
is the final result, as a percentage of zinc mass of the certified reference material;

is the certified value, as a percentage of zinc mass of the certified reference material;

used, as defined in 9.4.1.

Type of certified reference.material (CRM) or reference material (RM)

reference materials used’ for this purpose should be prepared and certified in accq
Suide 35.

1 Referencé material certified/characterized by an interlaboratory test programme

uantity CAsee 9.4), expressed as a percentage by mass of zinc, is given by the following eq

(12)

5 statistically

(13)

5 statistically

is a quantity, as a percentage by mass of zinc, depending on the type of certified refer¢nce material

rdance with

Lation:

(14)

2
L= 2\/s|_2 I S {4}

n

where

s%{4.} is the variance of the certified value;

n is the number of replicate determinations.

©I1SO
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9.4.1.2

Reference material certified/characterised by one laboratory

The quantity C (see 9.4), expressed as a percentage by mass of zinc, is given by the following equation:

52
C:2 SL2+r_
n

It is recommended that this type of certified reference material be avoided, unless the particular CRM is
known to have an unbiased certified value.

10 Test re

The test repq

a)
b)
c)
d)

e)

(15)

port

rt shall contain the following information:

identification of the test sample;

a reference to this International Standard, i.e. ISO 13291;

mass fra

date on

any occuirrence noticed during the determination which may have had an influence on the results.

ction of zinc in the sample, expressed as a percentage;

Wwhich the test was carried out;

© I1SO 2006 — All rights reserved
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Annex A
(normative)

Procedure for the preparation and determination of the mass

of a predried test portion

'Scope

method is applicable to zinc sulfide concentrates not susceptible to oxidation and having
ure contents ranging from 0,05 % to 2 %.

Principle

est portion to be used for analysis is dried in air in an oven maintained at 105 °C + 5 °C. T
n is then weighed and used for the analysis. No correction for moisfure is required.
Reagents

Desiccant, such as self-indicating silica gel or anhydrous magnesium perchlorate.

hygroscopic

he dried test

WARNING — Care should be taken when disposing of exhausted magnesium perchloratg. It must be

wash

A4

Ordirn
A4.1
A.4.2
For s

20 g.

A.4.3

ed down the sink with a stream of running\water.

Apparatus
ary laboratory equipment and.the following.
Analytical balance, sensitive to 0,1 mg.
Weighing vessels) of glass, silica or corrosion-resistant metal with externally fitting ai

mall test portions(Jless than 3 g), the mass of the vessel should be as small as possible,

Laboratory oven, capable of maintaining a temperature of 105 °C £ 5 °C.

A.5

tight covers.
.e. less than

Procedure

A.5.1 Preparation of the weighing vessel

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

A.5.2 Test portion

Weigh the dried weighing vessel and vessel cover (A.5.1). Immediately add a portion of the laboratory sample
to provide a suitable predried test portion. An accurate total mass of the test portion and weighing vessel is
not required at this point.

©I1SO
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rmination 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 to cool to ambient temperature in the desiccator. When cool, remove
the weighing vessel and dry test portion and vessel cover from the desiccator and weigh to the nearest 0,1 mg
(my) after slightly lifting the cover and quickly replacing it. Transfer the test portion to the appropriate analytical
apparatus and immediately re-weigh the empty weighing vessel and vessel cover. Record the mass (ms) to
the nearest 0,1 mg.

For new concentrates of unknown characteristics, it is advisable to repeat the drying for another 2 h at

10500_,,_50(‘ PA S HP S 1 HP P Il P 4 ' ] ] 4 4l Falal
=4 Vv, diilu U IU'VVCIUII uirc VVUIUIIIIIB vCOooUI AllU 1Tol PUILIVUIT PYIuo VOOoOoTI LUVTT U UIT TITAlITol U

(my"). The m
less than or
repeated.

ass of the test portion can be considered to be constant if the difference between m, and
equal to 0,5 mg. If this condition is not achieved, the drying and weighing steps(shou

A.6 Calculation of the test-portion dry mass

The dry mas
m6 = m4
where
my is th

The mass of
sample on a

5 of the test portion mg, in grams, is given by the following equation:

- mpg

e mass, in grams, of the dried test portion plus weighifig vessel and its cover;
e mass, in grams, of the empty weighing vessel-plus its cover.

the dry test portion is the mass to be used to calculate the element content in the labo
dry basis. No correction for hygroscopic, meisture is required.

1 mg
1/[4’ iS
d be

(A1)

atory

10
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Annex B
(normative)

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

Perform X, X,

X= (X1 + X )2

Range of
X4, Xo)X3<1,2r

Yes | —

Perform X4 X=(X1+ X{+ X3)/3

1

Perform X3, X4 Perform X,

X=(X1+ X+ Xz + X})4

Range of
X, Xoy Xg, Xy <1,3r

X = Median of X, X5, X3, X4

7. defined in 9.2
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1ISO 13291:2006(E)
Annex C
(normative)
Elements that interfere with this method
C.1 Cadmium
Cadmium is [argely extracted at the same time as zinc and shall be screened with potassium iodide béfo

final titration.

C.2 Coba
A large part

taken on by {
content is hi

amount of cg
an equivalen

C.3 Lead

Lead can int
can be remo

C.4 Mang

Manganese
traded zinc ¢

C.5 Magn

Interference
value reports

C.6 Titani

t
bf any cobalt present in the test sample is extracted with the zinc, as evidenced by the blue ¢
he organic phase. If the cobalt content is less than 0,05 %, its influence-is negligible. If the ¢
bher, it should be determined after the EDTA titration by atomic absorption spectrometry

balt found is then subtracted from the zinc value by multiplying the cobalt concentration to g
[ zinc concentration.

erfere at values higher than 7 %. It is precipitatedias lead sulfate during the dissolution stag
ed by filtration.

pnese

pncentrate with this level of manganese.

psium

occurs for concentrations of magnesium greater than 5 % by lowering the result. The hi
d for internationally traded zinc concentrates is 0,8 %.

e the

olour
obalt

The
btain

b and

nterferes at values greater than 2 % by lowering the result. It is rare to have an internatipnally

Jhest

|um and vanadium

Titanium and vanadium interfere only if present in concentrations greater than 0,2 %. No such levels are
known to exist in internationally traded zinc concentrates.

C.7 Other elements

It has been established that other elements do not interfere at values less than the following concentrations:

Al: 2%

As: 0,5 %

12

Ba: 10 % Cu: 10 % Ni: 1 %

Ca:5% Fe: 15 % Sr:2%

© I1SO 2006 — All rights reserved
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DA

ISO 13291:2006(E)

Annex D
(informative)

Derivation of precision equations

Introduction

The rInethod specified in this International Standard was tested in an interlaboratory test prograni

nine
(mim

repegtability and within-laboratory and between-laboratories reproducibilities in general, using th

ISO §

D.2

The analytical test programme was designed with the aim of providing:maximum information. Ea

had t

D.3

This
Table

D.4

The
evalu
again
of the

countries and twenty two laboratories. Five samples of zinc concentrate covering the range
were analysed for the mass fraction of zinc. The test programme was designed - to d

725-2 11,

Design of the test programme

b use two samples (two bags) of each concentrate and each sample was independently ana

Test samples

test programme used five samples of zinc concéntrate. The composition of these samples
D.1.

Statistical evaluation

procedure for statistical evaluation is illustrated schematically in Figure D.1. The results of
ation are summarized in Fables D.2 and D.3. The estimated precisions (s, s, » and A
st their corresponding sample means on a graph as shown in Figure D.2, and the regressi
se precisions against sample means were computed and are presented in Table D.2.

me involving
1% to 62 %
ptermine the
E principle of

ch laboratory
ysed twice.

is shown in

he statistical
are plotted
bn equations
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2006 — All rights reserved
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a

14

Raw data

Chemical
outliers

Reject outliers

/\

outliers
?

NO

Perform two-way
ANOVA?

Test sample
a

weneous

NO

Statistical YES

Reject outliers

v

Combine analytical results
submitted by each labotatory

Statistical
outliers
?

Cutliers

found
?

i
Use|precisions estimated

Reject outliers

Perform one-way
ANOVA?®

frondwo-way ANOVA?

-

Present raw data and regression

Y

\
Regressions of
precision vs. level

)

Report

line in graphical form

Analysis of variance between groups.

Figure D.1 — Flowchart of procedure for statistical evaluation of analytical data resulting from

international tests
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Table D.1 — Composition of zinc concentrate samples

ISO 13291:2006(E)

Element Unit Sample numbers 2
90-1 90-2 90-3 91-9 91-10
Zn Y% (mlm) 50 33 62 11 55
S Y% (mlm) 30 30 30 20 31
Fe Y% (mlm) 10 14 2 8 8
Pb Y% (mIm) 3 14 1 53 2
Si Y% (mim) 2 2 — 2 1
Al Y% (mIm) 0,5 0,6 0,3 0,2 0;
Cu Y% (mIm) 0,2 0,5 0,1 0,8 0,
Ca Y% (mIm) 0,4 0,5 0,3 0,1 0,
Mg Y% (mIm) 0,3 0,3 0,2 0:8 0,2
Cd Y% (mIm) 0,2 0,1 0,2 0,02 0,2
As g/t 300 550 — 250 10p
Sb g/t 250 700 — 300 2(
Ag g/t 125 400 60 380 16p
Co gt 40 90 <1 60 2(
T g/t 25 60 1 — 1(
Ni g/t 2 8 2 — 8
Bi g/t <1 & <1 1600 <
a  90-1 MIM (Australia)

90-2 MIM (Australia)

90-3 Polaris (Canada)

91-9 Cobar (Australia)

91-10  Hilton (Australia)
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