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INTERNATIONAL STANDARD

1SO 2072-1981 (E)

Aluminium oxide primarily used for the production of
aluminium — Determination of zinc content — PAN

photopmetric method

WARNING — Attention is drawn to the dangers involved in the use of ¢hloroform (see the note to 4.11).

1 Scope and field of application

This Intefnational Standard specifies a 1-(2-pyridylazo)-
2-naphtho| (PAN) photometric method for the determination of
the zinc cgntent of aluminium oxide primarily used for the pro-
duction off aluminium.

The methqd is applicable to products having zinc contents, ex-
pressed aq ZnO, in the range 0,002 to 0,12 % (m/m).

2 Refdrence
ISO 804, Aluminium oxide primarily.used for the production of

aluminiur{ — Preparation of solution for analysis — Method by
alkaline fusion.

3 Pringiple

Alkaline fysion of.a.test portion, and dissolution of the fused
mass in nifric‘acid.

4-“Reagents
During the analysis, use only reagents of redognized analytical
grade and only water which has been douljly distilled from a
borosilicate glass apparatus with ground joimts. Avoid the use
of lead glass.

The reagents specified in 1SO 804, clause 4,|and

4.1 Hydrochloric acid, 220 g/I solution.

4.2 Ammonium thiocyanate, 500 g/| sojution, purified.

4.2.1 Preparation of the solution

Dissolve 50 g of ammonium thiocyanate in Water and dilute to
100 ml.

4.2.2 Purification of the solution

Separation of the zinc in the form of its thiocyanate by extrac-
tion with 4-methylpentan-2-one.

Re-extraction of the zinc with an aqueous hydrochloric acid
solution.

Formation of the PAN-zinc complex, at pH 7,5, in the presence
of tartaric acid, sodium thiosulphate and nitroso-R salt.

Extraction of the coloured PAN-zinc complex with chloroform,
and photometric measurement at a wavelength of about
560 nm.

NOTE — The addition of tartaric acid eliminates interference by traces
of aluminium and iron and the addition of thiosulphate and nitroso-R
salt eliminates interference by copper and cobalt.

Adjust the pH of the solution (4.2.1) to 7,5, checking with the
pH meter (5.2), by adding the sodium hydroxide solution (4.7),
followed by the sodium hydroxide solution (4.8). Transfer the
solution to a separating funnel of suitable capacity, add 10 ml
of the PAN solution (4.10) and 30 ml of the chloroform (4.11),
and shake vigorously for a few minutes. Allow to settle, draw
off the organic phase and discard it. Again add to the aqueous
phase 10 ml of the PAN solution and 30 ml of the chloroform,
shake, allow to settle and draw off and discard the organic
phase. Repeat the extractions until the organic phase is com-
pletely colourless. Remove the last traces of PAN by shaking
with the chloroform and, after decantation, discard the organic
phase.

Place the aqueous phase in a borosilicate glass or plastics flask.
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4.3 4-methylpentan-2-one [Methyl isobutyl ketone].

4.4 Sodium acetate trihydrate, 250 g/ solution, purified.

4.4.1 Preparation of the solution

Dissolve 25 g of sodium acetate trihydrate in water and dilute
to 100 ml.

4.4.2 Purification of the solution

4.12 Zinc, standard solution corresponding to 0,100 g of
ZnO per litre.

Weigh, to the nearest 0,000 1g, 0,100 g of zinc oxide,
previously calcined at 1 000 °C for 1 h and cooled in a desic-
cator, into a 100 ml beaker and dissolve it in 10 ml of the
hydrochloric acid solution (4.1).

Dilute the solution and transfer quantitatively to a 1 000 ml
one-mark volumetric flask. Dilute to the mark and mix.

1 ml of this standard solution contains 100 ug of ZnO.

Proceed as specifidd in 4.2.2, using 36,5 g/| hydrochloric acid
solution to adjust the pH to 7,5.

4.5 Tartaric acid, 500 g/I solution, purified.

4.5.1 Preparatioh of the solution

Dissolve 50 g of taftaric acid in water and dilute to 100 ml.

4.5.2 Purification of the solution
Proceed as specifiefl in 4.2.2, using a 400 g/l sodium hydroxide

solution, followed |by a 40 g/l sodium hydroxide solution, to
adjust the pH to 7,b.

4.6 1-nitroso-2thydroxynaphthalene-3,6-disulphonic
acid, disodium sdlt [nitroso-R salt], 10 g/I solution.

4.7 Sodium hydroxide, 200 g/| solution.

4.8 Sodium hydroxide, 20 g/I solution.

4.9 Sodium thigsulphate pentahydrate.~250 g/I solution,
purified.

4.9.1 Preparatiop of the solution

Dissolve 25 g of spdium thiesdlphate pentahydrate in water
and dilute to 100 mjl.

4.9.2 Purificatiom—ofthe-seolution

4.13 Zinc, standard solution correspondingte’0/010 g of
ZnO0 per litre.

Take 50,0 ml of the standard zinc solutien (4.12), place it in a
500 ml one-mark volumetric flask, dilute to the mark jand mix.

1 ml of this standard solution«cdntains 10 ug of ZnO

5 Apparatus
Use glassware;, including reagent flasks, made of bgrosilicate
glass or a glass which does release zinc or lead; alterntively, a
suitable plastics material may be used. Use only groundl glass or
plasticsi(not rubber) stoppers.

The apparatus specified in ISO 804, clause 5, and

5.1 Burette, graduated in 0,05 ml divisions, complying with
the requirements of ISO/R 385.

5.2 pH meter.
5.3 Spectrophotometer, or
5.4 Photoelectric absorptiometer, fitted with filtdrs ensur-

ing maximum transmission at a wavelength of about 560 nm.

6 Procedure

Proceed as specified in 4.2.2.

4.10 1-(2-pyridylazo)-2-naphthol [PAN], 1 g/| methanolic
solution.

Dissolve 0,1 g of PAN in methanol, and dilute to 100 ml with
the same methanol.

4.11 Chloroform.

NOTE — Harmful vapour. Avoid breathing vapour and contact
with eyes.

6.1 Test portion

Take an aliquot portion of the principal solution P prepared in
accordance with 1SO 804, sub-clauses 6.1, 6.2 and 6.3, con-
taining 10 to 50 pg of Zn0, and place it in a beaker of suitable
capacity (for example 250 ml).

6.2 Blank test

Carry out a blank test at the same time as the determination,
following the same procedure, on a solution prepared without
the addition of extra-pure aluminium oxide, in accordance with
ISO 804, sub-clause 6.4.2, using the same quantities of
reagents as used for the determination.
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6.3 Preparation of the calibration graph

6.3.1 Preparation of standard colorimetric solutions, for
photometric measurements carried out in cells of optical path
length 1 cm

By means of the burette (5.1), transfer into a series of seven
beakers of suitable capacity (for example 100 ml), the volumes
of the standard zinc solution (4.13) shown in the following
table.

ISO 2072-1981 (E)

Deduct the absorbance of the blank test of the reagents for
calibration from those of the standard colorimetric solutions
(6.3.1).

6.3.4 Plotting the graph

Plot a graph having, for example, the masses, in micrograms,
of zinc oxide (ZnO) contained in 50 ml of the standard col-
orimetric solutions (6.3.1) as abscissae and the corresponding

values of absorbance as ordinates.

Standard zinc solution Corresponding mass
(4.13) of ZnO
ml Hg
0* 0
1,0 10
2,0 20
3,0 30
4,0 40
5,0 50
6,0 60

* Blank test df the reagents for calibration.

6.3.2 Coldur development

Treat each ¢f the solutions (6.3.1) as follows.

Add 10 ml gf the sodium acetate solution (4.4), 5 ml of the tar-
taric acid so|ution (4.5), 1 ml of the nitroso-R salt solution (4.6)
and, checkipg with the pH meter (5.2), adjust the pH of the
solution to gbout 6 by adding the sodium hydroxide solution
(4.7). Then @dd 10 ml of the sodium thiosulphate solution (4.9)
and, checking with the pH meter, adjust the pH of the'solution
to 7,5 = 0,] by adding the sodium hydroxide solution (4.8).

The volume jof the solution should be about(70) ml. Transfer the
solution to g separating funnel of suitable\capacity (for example
250 ml), wafhing the beaker with about+10 ml of water. Add

2,5 mi of thg PAN solution (4.10) dnd 20 ml of the chloroform
(4.11), and ghake vigorously for 5-min. Allow to settle and draw
off the orgahic phase into a_ 50 ml one-mark volumetric flask.

Repeat the ¢xtraction of.the aqueous phase twice more using,
each time, 4,5 ml of the/PAN solution (4.10) and 10 ml of the
chloroform (4.11).cEihally, extract the organic phase dispersed
in the aqudous 'phase using several small quantities of the
chloroform.| Callect all the organic phase in the same 50 ml

6.4 Determination

6.4.1 Preparation of the test'solution

Adjust the volume of the teést portion (6.1)
either by evaporation or-by dilution.

6.4.2 Extraction of zinc

o about 30 ml,

Transfer the ‘test solution (6.4.1) to a separating funnel of

suitablé.eapacity (for example 250 ml), washing
aboutb ml of water.

Add 6 ml of the hydrochloric acid solution (4.
ammonium thiocyanate solution (4.2) and 10 n
isobutyl ketone (4.3). Shake vigorously for 5 m
tle and draw off the aqueous phase into anothe
nel. Add 10 ml of the methyl isobutyl ketone

the beaker with

1), 40 ml of the
nl of the methyl!
n. Allow to set-
separating fun-
to the aqueous

phase, shake vigorously for 5 min and, after separation, draw

off and discard the aqueous phase. Comb
phases quantitatively in a separating funnel a
using 10 ml of water for each washing, and sh
for several minutes.
separating funnel containing the organic phag
hydrochloric acid solution (4.1) and shake vigo
Ailow to settle and draw off the aqueous phasg
a beaker of suitable capacity (for example 100
extraction twice more with, each time, 10 ml
hydrochloric acid solution (4.1), collecting the
in the same beaker.

Discard the organic phase. Place the beaker
combined aqueous phases on a boiling W

Discard the washings{

he the organic
nd wash twice,
hking vigorously

Add, to the
e, 10 ml of the
ously for 2 min.
, collecting it in
ml). Repeat the
portions of the
Aqueous phases

containing the
ater bath and

evaporate cautiously until the volume is reduce)

to about 3 ml.

one-mark volumetric flask. Dilute to the mark with the same
chloroform and mix.

Use this solution for the photometric measurements.

6.3.3 Photometric measurements

Fill one of the optical cells with the chloroform solution (6.3.2)
which has been filtered through a piece of dry cotton wool.

Carry out the photometric measurements using the spectro-
photometer (5.3) set at the wavelength of maximum absorption
(about 560 nm), or the photoelectric absorptiometer (5.4) fitted
with suitable filters, after having, in each case, adjusted the ap-
paratus to zero absorbance against the chloroform (4.11).

Remove the beaker from the water bath and allow to cool.

6.4.3 Colour development

Carry out the procedure as specified in 6.3.2.

6.4.4 Photometric measurements

Carry out photometric measurements on the chloroform ex-
tracts (6.4.3) from the test solution (6.4.1) and from the blank
test solution (6.2), as specified in 6.3.3, after having adjusted
the apparatus to zero absorbance against the chloroform
(4.11).
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7 Expressio

(E)

n of results

By means of the calibration graph (6.3.4), determine the
masses of ZnO corresponding to the values of the photometric

measurements (6

The zinc content
tage by mass, is

(my — my) x

4.4).

, expressed as zinc oxide (ZnO) as a percen-
given by the formula

rp x 100

106 x

where

Mg

rp is the ratio of the volume of the principal solution P to

the volume of the aliquot portion (see 6.1) taken
traction of the zinc (6.4.2).

Express the result to three decimal places.

8 Test report

The test report shall include the following particula

for the ex-

rs :

mg is the mdss, in grams, of the test sample taken for the

preparation of

the principal solution P;

my is the mass, in micrograms, of ZnO found in the aliquot

portion of the

test solution (6.4.1);

my is the mass, in micrograms, of ZnO found in a cor-

responding al

quot portion of the blank test solution (6.2);

a) an identification of the sample;

b) the reference of the method used;

c) the results and the method of ‘expression uged;

d) any unusual features noted during the dete

e) any operation notincluded in this Internati
dard or in the Intepnatienal Standard to which r|
made, or regarded,as optional.

mination;

onal Stan-
bference is
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