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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
ical standardization.
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Metallic powders — Determination of acid-insoluble
content in iron, copper, tin and bronze powders

1

Scope

This document specifies methods for determining, in iron, copper, tin and bronze powders, the

appr vimate content of non-metallicmaterials which are insoluble in the nrr]innvy minera

The

carbi

acids.

iﬁlsoluble matter referred to is generally considered to be acid-insoluble silica

whicl) the powders are manufactured or introduced during the manufacturing process.

2

Normative references

Therg are no normative references in this document.

3

Tlerms and definitions

No terms and definitions are listed in this document.

ISO apd [EC maintain terminological databases for useiin standardization at the following

]

EC Electropedia: available at http://www.elé¢tropedia.org/

]

$0 Online browsing platform: available<at’http://www.iso.org/obp

4 Hield of application

The

ethods are applicable to-lubricant-free metallic powders of iron, copper, tin, alloy

elemgntal mixtures of copper ajd tin.

5 HReagents

Durirlg the analysis,use only reagents of recognized analytical grade, and only distilled w
of equivalent purity. See Table 1 for the required reagents.

ind silicates,

es, alumina, clays or other refractory oxides which are either present in thé yaw material from

addresses:

' bronze and

ater or water
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Table 1 — Required reagents

Density, p
Type of powder Reagent Jml Concentration of solution
g/m
Hydrochloric acid (5.1) 1,19 1+1
| Hydrochloric acid (5.2) 1,19 1+25
ron
Potassium thiocyanate (5.3) — 5%
Nitric acid (5.4) 1,42 concentrated
Copper Hydrochloric acid (5.5) 1,19 concentrated
Ti Nitric acid (5.6) 1,42 1+1
in
Hydrogen peroxide (5.7) — 30 %
Bronze Ammonium acetate (5.8) — 200 g/1
Copper
Sodium diethyldithiocarbamate (5.9) — 4%
Bronze
Sodium sulfide (5.10)
Tin — —
Hydrogen sulfide (5.11)

6 Equipment

Ordinary labporatory equipment and the following.

6.1 Laboratory balance, of sufficient capacity and capable of weighing to an accuracy of + 0,00q 1 g.

6.2 Glass filter funnel, diameter approximately:70 mm.

6.3 Filter paper, ashless grade (less than 0,01 % residual ash [1]) for medium precipitates, diameter
approximately 110 mm.

6.4 Furnage, capable of operating between 900 °C and 1 000 °C.

6.5 Fusedgpilica or porcelain crucibles, pre-treated to constant mass at 900 °C to 1 000 °C and 4tored

in a desiccatqr.

7 Sampl:Ing
7.1 Number-eftestportions

Determine the content of insoluble matter on two test portions.

7.2 Mass of test portion

The mass of the test portion shall be approximately 5 g.

© ISO 2017 - All rights reserved
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8 Procedure

8.1 Iron powder

8.1.1 Weigh, to the nearest 0,000 1 g, a test portion of approximately 5 g of the test sample (mass m1)
and transfer it to a glass beaker.

8.1.2 Carefully add 100 ml of hydrochloric acid (5.1) and cover the beaker with a watch glass. Allow the
solution to stand at room temperature until the reaction is completed (no further evolution of hydrogen).

If it ig
hydrd

8.1.3
1 min|
settle

8.1.4
water|
wash

8.1.5

residyie. Place the crucible on a hotplate to dry and char the“paper. Heat in the furnace at a

betwg
with
desic

8.1.6
8.2

8.2.1
and ti

8.2.2
hotpl

8.2.3
reacti
acid (|

hl - 1 1 1 h L. | L 1 . 1 1.1 b e Wal 1 L - . .
UcsSITecd LU CxLIuuc LAl DIUCS d5 d pPdl't U LIIC HHISOTUDIC II1dULCT, aull 24U 1111 O1 TIILT'IC 4dCl

chloric acid (5.1) used according to 8.1.2. Then proceed according to 8.1.3 to 8.1.6.

Place the glass beaker on a hotplate and heat the solution to boiling. Maintain boil
L Add 150 ml of water, reheat to boiling and maintain for about 1 min. Allow the solutig
for 5 min.

Filter the solution through the medium filter paper and wash theé residue alterna
and hot hydrochloric acid (5.2). Repeat the washing until jron"salts cannot be de
ng water, for example, by means of potassium thiocyanate (5.3).

Weigh a crucible to the nearest 0,000 1 g (mass m») and place in it the filter pa
en 900 °C and 1 000 °C until the difference between two consecutive weighings of

he residue after cooling is not greater than 0,000 1 g. Allow the crucible to cool co
Fator.

Determine the mass of the crucible with the residue to the nearest 0,000 1 g (mass

Copper, tin and bronze powders

Weigh, to the nearest 0000 1 g, a test portion of approximately 5 g of the test samp
ansfer it to a glass beaker.

Carefully add 50~ml of hydrochloric acid (5.5), cover with a watch glass, place on
ite and digest dtJow temperature for a minimum of 30 min.

Remoyve the beaker, cool slightly, cautiously add 50 ml of nitric acid (5.6) and wait
on, which starts after about 10 min. After the reaction is completed, add a further 5
b.6).

d (5.4) to the

ing for about

n to cool and

tely with hot

tected in the

per with the
temperature
the crucible
mpletely in a

ns).

le (mass m1)

the edge of a

for the initial
D ml of nitric

8.2.4 Place the beaker on a hotplate and heat the solution to boiling. Maintain boiling until the volume
is reduced to one-half.

If the residue is black, remove the beaker from the hotplate, cautiously add a few millilitres of hydrogen
peroxide (5.7), and boil for 2 min. Repeat the treatment with hydrogen peroxide (5.7) until no black
residue is left.

8.2.5 Slowly add 50 ml of hot water and reheat to boiling. Maintain boiling for about 1 min. Allow the
solution to cool and settle for 5 min.
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8.2.6 Filter the solution through a medium filter paper and wash the residue first with hot hydrochloric
acid (5.5) and finally with hot water. Repeat the washing with water until

— inthe case of copper and bronze powders, copper salts in the washing water cannot be detected, for

example,

by sodium diethyldithiocarbamate (5.9), or

— inthe case of tin powder, tin salts in the washing water cannot be detected, for example, by sodium
sulfide (5.10) or hydrogen sulfide (5.11).

If the presence of lead sulfate is suspected, wash once or twice with a hot solution of ammonium acetate

(5.8) and the

n with water.

8.2.7 Wei

a crucible to the nearest 0,000 1 g (mass my) and place in it the filter paper Wi

residue. Placp the crucible on a hotplate to dry and char the paper. Heat in the furnace at a tempel

between 90
with the resi
desiccator.

8.2.8 Dete

9 Expres

9.1 Calcul

°C and 1 000 °C until the difference between two consecutive weighings of the cr
due after cooling is not greater than 0,000 1 g. Allow the crucible to cool-¢ompletel

'mine the mass of the crucible with the residue to the nearest 0,000-Hg (mass m3).

sion of results

ation of acid-insoluble content

The acid-ins¢luble content (AIC), expressed as a percentage by'mass, is given by Formula (1):

md

AIC =—
where

my isth

my isth

ms3 isth

9.2 Preciq

Calculate the

9.3 Permi

111

x100

e mass, in grams, of the test portion;

e mass, in grams, of the dty) pre-treated empty crucible;
e mass, in grams, of the crucible with the residue.

ion

result of-each determination to the nearest 0,01 %.

ssible difference

10 0L

h the
rature
icible
y in a

M

The maximu'

H alal . LC 1 4o 4] 4o N H b 1 11 b |
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mean value or 0,02 % in absolute value, whichever is greater.

9.4 Mean

value

f the

Report the arithmetical mean of the two determinations rounded to the nearest 0,02 % for contents up
to and including 0,25 % and to the nearest 0,05 % for contents greater than 0,25 %.

10 Testre

port

The test report shall include the following information:

a) areference to this document, i.e. ISO 4496;
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b) all details necessary for identification of the test sample;
c) theresultobtained;
d) all operations not specified by this document, or regarded as optional;

e) details of any occurrence which may have affected the test result.
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