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INTERNATIONAL STANDARD

ISO 886-1973 (E)

Aluminium and aluminium alloys — Determination of
manganese — Photometric method (Manganese content

between 0,005 and 1,5 %)

1 SCOPE AND FIELD OF APPLICATION

This Intefnational Standard specifies a photometric method
for the fetermination of manganese in aluminium and
aluminiufn alloys.

The method is applicable to the determination of
manganege content between 0,005 and 1,5 %.

The method does not apply completely to the following
special cdses :

a) allpys with a silicon content higher than 10 % and.a
manglnese content less than 0,1 % (see Annex);

b) al@iminium alloys containing tin, antimony,, bismuth,
zirconjum, etc. (In this International Standard these
specia| cases are not treated.)

2 PRINCIPLE

Attack of the sample withsodium hydroxide. Acidification
by sulphdyiric and nitric dcids.

Oxidatioh of manganese(ll) to manganese(Vii) by means of
potassium  periodaté (acidity of solution over 3,56 N
approximately)in the presence of phosphoric acid.

3.2 Sodium hydroxide, 200 g/I solution

In a nickel dish dissolve 200 g of sodium hydroxide (NaOH)
in water and/ after cooling, make up the volume to
1 000 ml. Keep in a plastics container.

3.3 (Sulphurous acid solution

Pass’ a current of sulphur dioxide gas (SP5,) through water
until saturation point is reached.

3.4 Sulphuric acid, p 1,48 g/ml, approximately 17,5 N
solution.

Carefully add 500 mi of sulphuric gcid (p 1,84 g/ml),
approximately 35,6 N, to water, cool Jand make up the
volume to 1 000 ml.

3.5 Sulphuric acid, p 1,84 g/ml, appfoximately 35,6 N
solution.

3.6 Nitric acid, p 1,40 g/ml, approximaltely 15 N solution.

3.7 Hydrofluoric acid, 40 % (m/m) sdlution (p approxi-
mately 1,14 g/ml).

3.8 Fluoroboric acid solution

In a plastics flask mix 800 ml of saturated boric acid

P mwm@n_ﬁam ; :
hotome sofution a Wi miof the hydrofluoric acid

525 nm.

3 REAGENTS

For the preparation of solutions and during the analysis,
use doubly distilled water.

3.1 Water free from reducing agents

Heat to boiling, water acidified with 10 m! per litre of the
sulphuric acid (3.4); add a few crystals of potassium
periodate (KIO,) and continue boiling for about 10 min.

(3.7).

3.9 Phosphoric acid, p 1,71 g/ml, approximately 45N
solution.
3.10 Potassium periodate, 50 g/l solution.

Dissolve 50 g of potassium periodate (KIOQ,4) in water, add
200 ml of the nitric acid (3.6) and make up the volume to
1 000 m! with water.

3.11 Sodium nitrite, 20 g/l solution.

Dissolve 2 g of sodium nitrite (NaNO,) in a little water and
make up the volume to 100 ml.
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3.12 Manganese standard solution,
1 mg of Mn),

1 g/l (1 ml contains

prepared by one of the following methods.

3.12.1 In a tall-form beaker of suitable capacity (for
example 400 ml) dissolve 2,877 g of very pure potassium
permanganate (KMnO,) in about 200 mi of water and add
20 ml of the sulphuric acid (3.4). Reduce the permanganate
solution by adding a few crystals of sodium sulphite or

hydrogen peroxide—36-%—tmimH—Boi—the—solutior—to
remove excess SO, or H,0,, cool, transfer quantitatively
to a 1000 ml vojumetric flask, make up to volume and

mix.

3.12.2
example
manganese

600 mi

sulphuric acid (3]4) and about 80 ml of water.

5 SAMPLING

5.1 Laboratory sample?)

5.2 Test sample

Chips not more than 1 mm thick obtained by milling or
drilling.

In a talllform beaker of suitable capacity (for

dissolve 120,001 g of electrolytic

(purify above 99,9 %) with 20 ml of the

Boil the

solution for a few minutes. Cool, transfer quantitatively
to a 1000 m! vdlumetric flask, make up to volume and

mix.

NOTE — Free the elpctrolytic manganese from any surface oxide by

placing a few grams
300 ml capacity, co
and about 100 ml o
the acid solution a
water. Repeat the
water several times;
and shake. Decant

of the metal in a glass beaker, of about 250 to
taining 30 to 40 mi of the sulphuric acid (3.4)
water. Shake and, after a few minutes, decant
hd introduce into the beaker double distilled
Hecantation and washing with doubie distilled
then place the metallic manganese in acetone
he acetone, dry the metal in a hot air oven at

100 °C for about 2 rpin and allow it to cool in a desiccator.

3.13 Manganese
0,1 mg of Mn).

Transfer

100,0 m}l

standard solution, 0,1 g/l (1 m| Gentains

of the manganese standard solution

(3.12) to a 1 00d ml volumetric flask, make up to volume

and mix.

4 APPARATUS

6 PROCEDURE

6.1 Test portion

Mass of test portion : 1% 0;001 g.

6.2 Preparation.of¢the calibration curve

6.2.1 Preperation of the compensating solution|(Term 0)

In a_platinum dish, place 7 ml of the sulphuric pcid (3.4)
andh8 ml of the nitric acid (3.6) and evaporate tfo dryness
(do not calcine). Take up the residue in a little wagrm water,
add 8 ml of the sulphuric acid (3.4), 2 ml of the pitric acid
(3.6) and 5 ml of the phosphoric acid (3.9). Transfer the
solution to a vessel of suitable capacity (for| example
250 ml). Dilute to approximately 70 ml with water and
continue according to the procedure described in 6.2.3.

6.2.2 Preparation of the standard matching solutfons

Introduce into a series of six vessels of suitabl¢ capacity
(for example 250 m! to 300 ml), respectively : 1)0 — 2,0 —
5,0 — 10,0 — 15,0 and 20,0 m! of the manganes¢ standard
solution (3.13), corresponding respectively to 0,[l — 0,2 —
0,5—-1,0- 15 and 2 mg of manganese. To each |vessel add
15 ml of the sulphuric acid (3.4), 10 m! of the hitric acid
(3.6) and 5 ml of the phosphoric acid (3.9) and make up

the volume to abhout 70 mi with water

4.1 Ordinary laboratory apparatus.

4.2 Hotplate fitted with a mechanical or magnetic stirrer.

4.3 Spectrophotometer, or

4.4 Photoelectric absorptiometer.

6.2.3 Development of the colour

Place the vessels specified in 6.2.1 and 6.2.2 on a hot-plate
fitted with a stirrer and bring the solutions to the boil.
(Stirring by means of a mechanical or magnetic stirrer
during heating and during boiling enables splashing to be
avoided.) Then add to each solution 10 ml of the potassium
periodate solution (3.10) and continue boiling until the
characteristic colour develops.

1) The sampling of aluminium and aluminium alloys will form the subject of a future International Standard.

2
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Boil for another 5 min (15 to 30 min if the concentration
of manganese is less than or equal to 0,2 mg of manganese

in 100 ml

of solution). Cool to room temperature, transfer

the solutions into as many 100 m! volumetric flasks,
previously rinsed with treated water (3.1), and make up to

volume w

ith the treated water (3.1).

6.2.4 Photometric measurements

Carry out the photometric measurements
spectroph

using the

or the ghotoelectric absorptiometer (4.4), fitted with
suitable filters, after having adjusted the instrument to zero

absorbance

permanga
solution
order to
manganes

against water (Ag.). Then destroy the
hic acid with 2 drops of the sodium nitrite
3.11) and repeat the measurement (Agy). In
obtain the value of the absorbance due to the
b introduced, calculate for each dilution the

differencels.

where A
correspon

[(AEC —Agg) — (ATC ~ATd)]

. and Aqg are the values of absorbance
Hing to the term O, coloured and decolourized.

6.1.5 Platting of the calibration chart

Plot a grdph having, for example, as abscissae the amounts

of mang
standard
absorban

6.3 Blan

Parallel t

out a blar

In a plat
12 mi of
(do not

water, ad

sulphuric

suitable ¢

of the so

bnese, in milligrams, contained in 100 mi of
Mmatching solution and the corresponding value§ of
e as ordinates.

Kk test

the analysis and using the same‘technique, carry
k test.

num dish, place 8 ml ef.the nitric acid (3.6) and
the sulphuric acid (3'4)“and evaporate to dryness
ralcine). Take up~the residue with a little warm
d 2 ml of the/hitric acid (3.6) and 18 mi of the
acid (3.4). \Fransfer the solution to a vessel of
apacity {(for) example 250 to 300 ml), add 40 ml
Hium hydroxide solution (3.2) and mix. Heat until

IS

a clear solution is obtained, cool,

add 5 ml

0O 886-1973 (E)

of the

phosphoric acid (3.9) and dilute to about 70 ml with

water.
procedure described in 6.4.2.

6.4 Determination

6.4.1 Preparation of the test solution

ace the test portion in_a platnum
capacity (for example 100 ml) and add,

40 m! of the sodium hydroxide selutior]

vessel with a platinum lid and-heat gent
attack. Move the lid slightly @nd’evapora

syrupy consistency is reachéd. Cool, wa

Continue from this point according to the

vessel of suitable
in small amounts,
(3.2). Cover the
ly to facilitate the
with care until a
h the lid and the

walls of the vessel with the smallest popsible quantity of
warm water (for example 30 ml) and hedt gently. Transfer
the alkaline solutioh into a glass beaker of suitable capacity

(for example 250’ to 300 ml) contain
sulphuric aeidy3.4) and 10 ml of the
Carefully 4vash the platinum vessel and

ng 30 ml of the
nitric acid (3.6).
the lid with warm

water and. add the washings to the acid golution contained

in theglass beaker.

M*manganese hydroxide separates out a

walls of the platinum vessel, transfer intg

of the acid solution, add several drops
acid solution (3.3) and mix.

hd adheres to the
the vessel a little
bf the sulphurous

Then apain transfer the

solution into the glass beaker and wash the platinum vessel

with warm water.

Concentrate the solution to a volume
65 ml if the manganese content is less tha

of approximately
nh0,1%.

For the determination of manganese contents greater than

0,1 % transfer the solution into a 1
volumetric flask, depending on the m

DO ml or 250 ml
hnganese content.

Cool to 20 °C, make up to volume and rhix. Depending on

the assumed manganese content, the dil
solution, the aliquot to be taken and
quantities of reagents to be added to thg
in the following table.

ution of the main
the corresponding
aliquot are given

Assumed Volume Volume Corresponding Volume of Volume of
manganese of main of aliquot mass of sulphuric acid nitric acid
content solution to be taken test portion (3.4) (3.6)

% ml mi g mi mi
0,005 to 0,1 — total 1 - —
0,1 to04 100 50 0,5 5 5
04 totl 250 50 0,2 10 5
1 to 1,5 250 25 0,1 10 5
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6.4.2 Development of the colour

Into a vessel of suitable capacity (for example 250 ml)
introduce the aliquot taken and the corresponding
quantities of the sulphuric acid (3.4) and the nitric acid
(3.6). (For manganese contents below 0,1 % develop the
colour reaction in the vessel in which the main solution
was prepared.) Add 5 ml of the phosphoric acid (3.9), dilute
to about 70 ml with water, then place the vessel on a
hotplate fitted with a stirrer (see 8.3) and brmg the solutlon
to the boil. (Stirring-b : echa

stirrer during heatling and durmg bonlmg enables splashmg
to be avoided.) THen add 10 ml of the potassium periodate
solution (3.10) and continue boiling until the character-
istic colour develops.

Boil for another b min (15 to 30 min if the quantity of
manganese presenf is less than or equal to 0,2 mg). Cool to
room temperature, transfer the solution to a 100 ml
volumetric flask previously rinsed with water (3.1) and
make up to volume with treated water (3.1).

6.4.3 Photometrit measurements

Carry out the phdtometric measurements according to the
procedure descrijed in 6.2.4 after having adjusted the
instrument to zerp absorbance against water (Ag.). Then
destroy the permgnganic acid with 2 drops of the sodium
nitrite solution (3.11) and repeat the measurement (Agg)
The difference between these two values gives the
absorbance due to|permanganic acid.

At the same time,|
the photometric
solution.

and under the same conditiers carry out
measurements relating-ta_the blank test

The absorbance due to the manganese of the test solution is
given by the difference

[(AEc“AEd)‘ _ABd)]

where Ag. and A are the values of absorbance correspond-
ing to the blank test solution, coloured and decolourized.

(ABC

7 EXPRESSION OF RESULTS

By means of the cahbratlon graph determme the mass of
alue of the
photometrlc measurement of the test solution,

Calculate the manganese content, as a percentage|by mass,
by the formula

m1XR

Mn % (m/m) = 0 m
0

where
mgq is the mass of the test portion, in milligranps;

m4 is the mass/ in milligrams, of manganese|found in
the aliquot of\the test solution;

R is theratio of the volume of the test solut{on to the
volume of the aliquot taken for the colour reaction.

8. \FEST REPORT
The test report shall include the following pdrticulars :
a) the reference of the method used;
b) the results and the method of expression used;

c) any unusual features

determination;

noted dur|ng the

d) any operation not included in this Int¢rnational
Standard, or regarded as optional.
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