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Forewor

ISO (the International Organization for Standardization) is a worldwide federation of
national standards institutes (ISO member bodies). The work of developing Inter-
national Standgrds is carried out through ISO technical committees. Every member
body interested| in a subject for which a technical committee has been set up has the
right to be represented on that committee. International organizations, governmental
and non-goverrjmental, in liaison with 1SO, also take part in the work.

Draft Internatiopal Standards adopted by the technical committees are circulated to
the member boglies for approval before their acceptance as International Standards by,
the ISO Council.

International Standard ISO 437 was developed by Technical Committee ISQZTC 17,
Steel.

It was submitted directly to the ISO Council, in accordance with clause 5.10.1 of part 1
of the Directives for the technical work of ISO. It cancels) and replaces ISO
Recommendatipn R 437-1965, which had been approved by.the member bodies of the
following countries :

Australia) Hungary Romania

Austria India South Africa, Rep. of
Canada Iran Spain

Chile Italy Sweden
Czechoslovakia Japan Switzerland

Egypt, Arab Rep. of Netherlands Turkey

France Norway United Kingdom
Denmar| Poland USSR

Finland Portugal Yugoslavia

The member bqdies of-the following countries had expressed disapproval of the docu-
ment on technical grounds :

Belgium
Germany, F. R.
USA

© International Organization for Standardization, 1982 @

Printed in Switzerland
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INTERNATIONAL STANDARD 1SO 437-1982 (E)

Steel and cast iron — Determination of total carbon
content — Combustion gravimetric method
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3 Principle
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4 Reage

4.4 Electrolytic iron.

4.5 Manganese dioxide or silver orthovanadate

Prepare as follows :

451 Man
When a chemically active grade is not avajlable, it may be
prepared as follows :

Weigh @bout 50 g of manganese dioxide, [dissolve in a 4 |
beaker “200 g of manganous sulphate tetrahydrate
(MnS0,-4H,0) in 2,51 of water. After mal
clearly ammoniacal, add 1 | of ammonium persulphate solution
{225 g/1) freshly prepared and bring the wholg¢ to boiling point.
Continue boiling for 10 min and add ammpnium hydroxide
solution as frequently as is necessary to maimtain the solution
ammoniacal. Allow the precipitate to settle.

ina this solution
ing this solution

If the supernatant liquid is not clear, or if the precipitate does
not settle quickly, add 50 to 100 ml of ammohium persulphate
solution and boil again for 10 min, keeping the solution con-
stantly ammoniacal. :

When precipitation appears to be complete, allow the
manganese dioxide to settle completely, cafefully siphon off
the supernatant liquid and wash the precipitate by decantation
with 3 to 4 | of warm water in portions of 500 fo 600 ml. Stir the
manganese dioxide well in the water and allpw to settle after
each washing and before decantation. Finally, wash twice in
the same way with very dilute sulphuric acid

In the meantime, prepare a 15 cm diameter fynnel fitted with a
5 cm filter disc covered with a thin layer of purified asbestos

During the analysis, unless otherwise stated, use only reagents
of recognized analytical grade and only distilled water or water

of equivalent

4.1 Oxyge

purity.

n, minimum purity 99 % (V/ V).

4.2 Magnesium perchlorate, Mg(ClO,),, anhydrous.

4.3 Fluxes

1) At present at the stage of draft. (Partial revision of ISO/R 377-1964.)

, lead dioxide, copper oxide, tin, pure iron, etc.

pulp (it is also permitted to use a porcelain funnel of the
Buchner type).

After the last washing, transfer the manganese dioxide onto
the filter and wash with warm water until it is free from sulphate
ions. Then place this on a porcelain dish and dry it in an oven
at 105 °C.

Grind the manganese dioxide in a mortar so that it passes
through a sieve with apertures of 0,8 mm and dry it again com-
pletely at 105 °C.
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120L (L)

45.2 Silver orthovanadate

Dissolve 60 g of sodium orthovanadate (Na3VO,) in 400 ml of
water. Boil for 15 min. Also dissolve 170 g of silver nitrate
(AgNO3) in 200 ml of water.

Add the silver nitrate solution, drop by drop, into the warm
solution of sodium orthovanadate. An abundant yellow orange
precipitate should form.

Filter this precipitate on a _Bﬁchner funnel and wash it with

waintar tintil fran fram ailvar ions [Aat) and varifv thic hv means
this O ean

5.2 Mercury valve (B).

5.3 Wire-wound furnace (C), with non-porous porcelain

combustion tube containing the platinized asbestos (4.7)
heated to 625 °C.

cael W0 L8

5.4 Unit for drying and purifying the oxygen (D), con-
taining magnesium perchlorate (4.2) and soda asbestos (4.6)
separated by glass wool (diameter of tubes 25 mm, height
100 mm approximately) connected by tubing.

vWalcl Ul 11T vl 9nvoi iviio \l'\s LR A1 RS J i y i I~
f a solution of ¢hloride ions (CI~).- -~ . .

of a soiution of ¢ »o_s_(C ) 5.5 Wire-wound or resistor rod furnace)(E), made of
.. . metal or carborundum and capable of raising thel temperature

Dry the precipitate overnight at about 80 °C. It may darken of the combustion tube up top1 350 °C 9 P

slightly. ’

P R L. NOTE — Induction furnaces may also be ‘used.

Qrinag ana Keep it snagea Trom 1ignt.

NOTE — Ammonilim orthovanadate is not sufficiently soluble for it to
be specified.

4.6 Soda asHestos, asbestos impregnated with sodium
hydroxide, in granules of about 2 mm diameter.

Avoid contact wjith air.
4.7 Platinized asbestos.

4.8 Chromic/sulphuric acid mixture.

Saturate a solution of sulphuric acid (o approximately
1,83 g/ml) with ghromic acid. The solution shall have a perma*
nent red colour.

5 Apparatys

The apparatus cpnsists of a source of oxygenand the unit for
purifying it, the T:rnace with the combustion tube, the purifica-
tion train and the carbon dioxide absorption system.

These different parts, which aré/joined together with connec-
ting tubes forming an air-tight’seal, are shown in figure 1.

5.1 Source of oxygen (4.1) (A), with pressure-regulating
valve.

placed near

+: £ tha +h i
tip of the thermocouple, protected by a sheath, i

5.6 Thermocouple (F), formeasuring the temterature. The

the external surface of the combustion tube. The relation be-
tween the internal temiperature of the tube and the pyrometer
readings shall first)be’ established.

5.7 Combustion tube (G), made of refractory material
which _is(not porous at the test temperature, 20 to 30 mm
internal diameter and at least 650 mm long so th3at the ends of
the tube remain cold during combustion.

Pressure-tight connections at both ends of thg combustion
tube should be fitted by external sleeves.

5.8 Boat (H), with eyelet made of refractory material (length
80 to 100 mm, width 12 to 14 mm, depth 8 to| 9 mm), first
calcined in a current of oxygen at the temperatute of use.

5.9 Plug (), of calcined asbestos wool or quartd wool to filter
the gas.

5.10 Washing bottle (L), containing the manggnese dioxide
or silver orthovanadate (4.5). When analysing test portions of
high sulphur content, it is preferable to use fwo washing
bottles of manganese dioxide or one washihg bottle of
manganese dioxide and one of the chromic/sulphuric acid mix-
ture (4.8).

Figure 1
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5.11 Drying bottle (M), containing the magnesium per-
chlorate (4.2).

5.12 Weighed absorption bottles (N), for absorbing the
carbon dioxide, containing the soda asbestos (4.6) and a cer-
tain amount of the magnesium perchlorate (4.2) to trap the
water which forms during absorption of the carbon dioxide.
The total mass of each absorption bottle ready for use (see
figure 2) should not exceed 100 g.-

5.13 Unweig
(N).

posite way tp

5.14 Flow meter (P).

i i
Soda asbestos
Silica wqol
Anhydrous magnesium
. perchlorate
Figure 2
6 Sampling

Sampling shall be carried out in accordance with ISO 377/2 or
appropriate pational standards for, cast iron.

7 Procedure

WARNING |— CGontact between magnesium perchlorate
and organi¢ Gubstances should be avoided because of

IS

7.2 Test portion -

Prepare the test portion in the form of very sh
thickness of a few tenths of millimetre.

0 437-1982 (E)

ort chips having a

According to the presumed carbon content, weigh, to the
nearest 0,001 g, the following mass (m35) of the test portion :

a) for C contents ranging from 0,1 to 1 % : m3 about 2 g;

b) for C contents ranging from 1to 2 % : m3 about 1 g;

7.3 Blank test

about 0,5 g.

Carry out the blank test by the’‘combustion ¢f the boat (H) in

the presence of the same'guantity of flux
analysis, and carefully determine the increas
the absorption bottles {N).

Where there is”any doubt about the purity

presence of\the same quantity of flux (4.3) u

4.3) used in the
e in mass (m,) of

of the boat, this

d in the analysis

should be vérified by the combustion of thefame boat in the

and carefully weighed, and a quantity of wi
iron_(#4).

7;4 Combustion

ghed electrolytic

Place the test portion (7.2) in the boat (H) gnd, if necessary,

add 1 to 2 g of flux (4.3) to the test portion
case of high alloy steels.

Open the combustion tube at the end where
and, using a rigid nickel wire, place the boa
portion in the middle of the heated zone of

especially in the

he oxygen enters
(H) and the test
the tube. Quickly

close the tube and, after about 1 min, pass through it a current

of oxygen at the rate of 300 to 500 ml/min,

Hepending on the

diameter of the tube used. After about 1 min, when the com-
bustion has ended, continue to pass oxygen through for

another 15 to 20 min so that the carbon dio

ide is completely

removed from the combustion tube (G), the washing bottle (L)

and the drying bottle (M).

NOTE — Shorter times may be used for low chon contents and

when using induction furnaces.

possible risl—e¥-expt A=

7.1 Preparation of the apparatus

After having verified the pressure tightness of the apparatus
and the efficiency of the oxygen (4.1) purification and having
reached the required temperature within the range of 1 200 to
1 350 °C in the combustion zone of the furnace (E) (use the
higher temperature in the case of high alloy steels), allow
oxygen to pass through the apparatus for 10 to 15 min at the
rate of 300 to 500 ml/min of gas depending on the diameter of
the tube used.

Then disconnect the absorption bottles (N) and weigh them at
the ambient temperature and replace them in position.

7.5 Determination

Cut off the oxygen current, close the taps of the weighed ab-
sorption bottles (N) and remove the porcelain boat from the

combustion tube (G). It is necessary to verify

that the combus-

tion has been efficiently completed by examining the fused

mass in the boat removed from the furnace.

Disconnect the absorption botties (N) and weigh them at am-

bient temperature. It is recommended that

any electrostatic

charge on the absorption bottles should be eliminated by

earthing the moving element of the balance

. The increase in

mass (m4) represents the carbon dioxide absorbed.
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8 Expression of results

The carbon content is given, as a percentage by mass, by the
formula

m, — m
0273 — 2
mg

x 100

my, — m
=273—— 2
mg3

9 Test report

The test report shall include the following particulars :

a) the method used, by reference to this International
Standard;

b) the results, and the form in which they are expressed;
c) any unusual features noted during the determination;

d) any operation not specified in this International Stan-

where

my is the mass, in grams, of the carbon dioxide obtained
from the combustion of the test portion;

m, is the mIss, in grams, obtained from the blank test;
my is the mass, in grams, of the test portion;

0,273 is the|carbon dioxide to carbon conversion factor.

dard, or any optional operations which may haye influenced
the result.
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