1SO 247-1978 (E)

INTERNATIONAL ORGANIZATION FOR STANDARDIZATIONeOMEXAYHAPOAHAR OPTAHU3ALNA NO CTAHOAPTUSAUMUMSORGANISATION INTERNATIONALE DE NORMALISATION

Rubber — Determination of ash

Caoutchouc|— Détermination des cendres

Second edjtion — 1978-05-15

UDC 678.01 : 53 Ref. No. 1SO 247-1978 (E)

Descriptors : rubber, chemical analysis, determination of content, ash.

Price based on 3 pages


https://standardsiso.com/api/?name=14ef19b56abb275e0009684bd57ba499

FOREWORD
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INTERNATIONAL STANDARD

I1SO 247-1978 (E)

Rubber — Determination of ash

1 SCOPE AND FIELD OF APPLICATION

1.1 This |
for the deter
rubbers and

ernational Standard specifies three methods
mination of ash from raw rubbers, compounded
vulcanizates. The methods are applicable to

raw, compoynded or vulcanized rubbers of the M, N, O, R

and U famil
in1.2and 1.

es described in 1SO 1629, except as restricted
B below.

This Interndtional Standard does not cover the interpret-

ation of the
of a compo|
of the anal
rubber addit

1.2 Method

ash results as to the inorganic chemical content
und or vulcanizate. This is the responsibility
st, who must be aware of the behaviour of
ves at elevated temperatures.

sk A and B should not be used for the

determination of ash from compounded or vulcanized

rubbers cont

1.3 Method

1.4 Lithium

crucibles to
results.
fluorine-con

1.5 The th
results in all
report the m

2 REFERE

Plalnum crucibies

hining chlorine, bromine or iodine.

C should not be used for raw rubbers.

and fluorine compounds react with silica
form volatile compounds, giving low ash
shall be ~used for ashing
ining and lithium polymerized rubbers.

ee methods of ashing do not give identical
cases, and it is¢neceéssary to state in the test
bthod of ashing.employed.

NCES

3 PRINCIPLES OF METHODS

3.1 Method A

Heating of a weighed test portion in a crug
burner. After expulsion.'of) the volatile
products, transfer of the Crucible to a muffle
it is heated until alli\the carbonaceous m
burnt off and constant mass is attained.

3.2 Method B

Heating ‘of.a weighed test portion wrapped

paper (and placed in a crucible, in a muffld
volatile decomposition products have been ¢
carbonaceous matter has been burnt off
mass is attained.

3.3 Method C

Heating of a weighed test portion in a d
presence of sulphuric acid, first by means
and then in a muffle furnace until all thd
matter has been burnt off and constant m

4 APPARATUS

4.1 Crucible, of porcelain, silica or platiny
approximately 50 ml*. For raw synthetic
permitted to use a crucible of minimum cap
gram of test portion or an aluminium di
capacity approximately 50 mi.

4.2 Asbestos board (for methods A and

ible over a gas
decomposition
furnace where
tter has been

n ashless filter

furnace until
xpelled, all the
and constant

rucible in the
f a gas burner
carbonaceous
hss is attained.

m, of capacity
rubbers, it is
pcity 25 ml per
h or basin of

C), 100 mm

square and of the thickness approximately

5 mm, with a

ISO 248, Rubbers, raw — Determination of volatile matter,

1SO 1629, R
ISO 1795, R

ubbers and latices — Nomenclature.

aw rubber in bales — Sampling.

ISO 1796, Raw rubber — Sample preparation.

ceniral hole to accommodate the crucible. About two-
thirds of the crucible should project below the asbestos

board.

4.3 Bunsen burner (for methods A and C),
of gas burner.

or similar type

* The term millilitre {mi) is commonly used as a special name for the cubic centimetre {cm3), in accordance with a decision of the Twelfth
Conférence générale des poids et mesures. The term millilitre is acceptable, in general, for references in International Standards to capacities
of volumetric glassware and to liquid volumes. Apparatus with either type of marking is satisfactory for use with this International Standard.
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4.4 Filter paper (for method B only), ashless, of diameter
150 mm.

4.5 Muffle furnace, fitted with a flue and with provision
for controlling the air flow through the furnace. (This may
be achieved by adjusting the door opening.) A temperature-
controlling device is required to maintain a temperature of
550 + 25 °C or 950 * 25 °C.

5 REAGENT

about 30min in the muffle furnace, maintained at
550 * 25 °C, allow to cool to ambient temperature in the
desiccator and re-weigh to the nearest 0,001 g. This mass
should not differ from the previous mass by more than
0,001 g in the case of raw rubbers or by more than 1%
relative to the amount of ash for compounds and
vulcanizates. If this requirement is not fulfilled, repeat the
heating, cooling and weighing procedure until the
difference between two successive weighings meets this
requirement.

Sulphuric acid (for method C only), analytical grade,
0 1,84 g/ml.

6 PREPARATION OF THE TEST PORTION

6.1 Test portiorts of raw natural rubber shall be cut
from the homopenized piece prepared according to
1SO 1796. Test plortions of raw synthetic rubbers shall be
cut from the dried rubber obtained after carrying out the
determination of|volatile matter content in accordance
with [SO 248.

6.2 Test portiops of rubber

comminuted by hgnd.

compounds shall be

6.3 Test portiorls of vulcanizates shall be sheeted or
crumbed on a milllor comminuted by hand.

NOTE — Care shall be taken to ensure that test portions of rubber
compounds and vulc@nizates are representative of the sample.

7 PROCEDURE

7.1 Method A

Heat the clean enpty crucible (4.1) of appropriate size for
about 30 min in |the muffle furnace {4.5); maintained at
550 + 25 °C, allolv to cool to ambignt temperature in a

desiccator and wgigh to the nearést)0,001 g. Take a test
portion of about 9 g of raw rubber-or 1 to 5 g of compound

or vulcanizate, ac
and weigh to the

ording to the(mass of ash to be expected,
nearest 0,801 g. Place the weighed test

portion in the crucible Mmounted in the hole in the asbestos

board (4.2). Heat
taking care that t

the crucible gently with the burner (4.3),
pe tubber does not ignite. If any material

NOTES

1 For compounds and vulcanizates, a temperature’of 950 + 25 “C
may be used. If this temperature is used, alumimium dishes and
basins must not be used and the temperature shall be|indicated
in the test report together with the reason for its use.

2 For raw rubbers, weighings shall be' made to an acpuracy of
0,000 1 g.

7.2 Method B

Heat the clean emptyScrucible {4.1) of approptiate size
for about 30 min jasthe muffle furnace (4.5), maintained
at 550 + 25 °C, alldw to cool to ambient tempergture in a
desiccator and weigh to the nearest 0,001 g. Take a test
portion of about 5 g of raw rubber or 1 to 5 g of c¢mpound
or vulcanizate, according to the mass of ash to be gxpected,
and weigh’ to the nearest 0,001 g. Wrap in ashless filter
papers(4.4) and place in the crucible. Transfer thg crucible
and Nits contents to the muffle furnace, mainfained at
550 = 25 °C, and close the door rapidly. THE FURNACE
DOOR MUST NOT BE OPENED DURING THE FIRST
HOUR BECAUSE OF THE RISK OF IGNITING COM-
BUSTIBLE GASES.

After 1 h, open the door of the furnace slightly tp provide
sufficient air to oxidize the carbon. Continue heafting until
the carbon has been completely oxidized and a clpan ash is
obtained. Remove the crucible and its contents [from the
furnace, allow to cool to ambient temperatiire in a
desiccator and weigh to the nearest 0,001 g. Ther heat the
crucible and its contents again for about 30 mfin in the
muffle furnace, maintained at 550 * 25 °C, allow to cool
to ambient temperature in the desiccator and|re-weigh
to the nearest 0,001 g. This mass should not differ from
the previous mass by more than 0,001 g in thp case of
raw rubbers or by more than 1 % relative to thg amount
of ash for compounds and vulcanizates. If this requirement

is lost due to spurting or frothing, repeat the above
procedure with a new test portion.

When the rubber has decomposed to a charred mass,
gradually increase the heat from the burner untit the
volatile decomposition products have been substantiaily
expelled and a dry carbonaceous residue remains. Transfer
the crucible and its contents to the muffle furnace,
maintained at 550 * 25 °C, leaving the door of the furnace
slightly open to provide sufficient air to oxidize the carbon.

Continue heating until the carbon is completely oxidized
and a clean ash is obtained. Remove the crucible and its
contents from the furnace, allow to cool to ambient
temperature in the desiccator and weigh to the nearest
0,001 g. Then heat the crucible and its contents again for

is not fulfilled, repeat the heating, cooling and weighing
procedure until the difference between two successive
weighings meets this requirement.

NOTES

1 Since the furnace door must be closed rapidly and kept closed
after insertion of a crucible, if more than one determination is
being made, it is convenient to place the crucibles together on
a suitable rack or tray. All the crucibles can be introduced into
the furnace in one operation.

2 1f the ash line is within 3 mm of the rim of the crucible, the
determination shall be abandoned. The test shall then be repeated
using either a smaller test portion or a larger crucible. Alternatively,
method A may be used in place of method B.

3 For raw rubbers, weighings shall be made to an accuracy
of 0,000 1 g.
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7.3 Method C

Heat the clean empty crucible (4.1) of appropriate size for
about 30 min in the muffle furnace (4.5), maintained at
950 + 25 °C, allow to cool to ambient temperature in a
desiccator and weigh to the nearest 0,001 g. Take a test
portion of about 1 to 5 g of the compound or vulcanizate
and weigh to the nearest 0,001 g. Pour about 3,56 ml of
the concentrated sulphuric acid (clause 5) over the test
portion so that the rubber is completely wetted. Place
the crucible and its contents in the hole in the asbestos
board (4.2)[an € burner. 11, quring the

eat gently wi
initial reacfion, the mixture swells excessively, withdraw
the flame tq avoid possible loss of material.

When the reaction becomes more gentle, increase the heat
from the byrner until the excess sulphuric acid is volatilized
and a dry| carbonaceous residue remains. Transfer the
crucible andl its contents to the muffle furnace, maintained
at 950 * 25(°C, and heat for about 1 h until all the carbon
is complete]y oxidized and a clean ash is obtained. Remove
the cruciblg¢ and its contents from the furnace, allow to
cool to anpbient temperature in a desiccator and weigh
to the nearest 0,001 g. Then heat the crucible and its
contents ajrain for about 30 min in the muffle furnace,
maintained| at 950 + 25 °C, allow to cool to ambient
temperaturg in the desiccator and re-weigh to the nearest
0,001 g.

If this mas$ differs from the previous mass by more than
1 % relativd to the amount of ash, repeat the heating;
cooling and weighing procedure until the difference
between two successive weighings is less than 1 %.relative

1SO 247-1978 (E)

to the amount of ash.

8 EXPRESSION OF RESULTS

The ash is given, as a percentage by mass, by the formula

m,—m
21100

tion;
, s the mass, in grams, of the empty grucible;

m, is the mass, in grams, of the crucible and ash.

9 TEST REPORT
The test report shall inchude the following particulars :

a) all detailsequired for full identificatfon of the piece
or sample;

b) reference to this International Standdrd;

¢) method employed — method A, |method B or
method C;

d) temperature used and reason for its ¢hoice if 950 °C
is used for method A;

e) ash from the product tested, as a perdentage by mass;

f) date of test.
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