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INTERNATIONAL STANDARD

1SO 1657-1975 (E)

Raw rubber and rubber latex — Determination of iron
content — 1,10-Phenanthroline photometric method

1 SCOPH AND FIELD OF APPLICATION

This interpational Standard specifies a 1,10-phenanthroline
photometyic method for the determination of small
amounts |of iron in uncompounded natural rubber,
uncompoynded synthetic rubbers which do not contain
chlorine, gnd the corresponding uncompounded latices.

2 REFERENCES
ISO 123, Rubber latex — Sampling.

ISO 124, Rubber [latices — Determination of total solids
content.

ISO 1795,|Raw rubber in bales — Sampling.

1SO 1796,|Raw rubber — Sample preparation.

3 PRINC|PLE

Ashing of| the raw rubber or the dried latex solidsin a
crucible. Extraction of the ash with hydrochloric acid and
making up of the solution to standard volume. After
adjustmenlt of the pH by the addition of buffer solution,
treatment| of an aliquot part of ghe" solution with
hydroxylammonium chloride and 1,10-phenanthroline with
which the iron forms a coloured™complex. Photometric
measurempnt of the absorbancé-of this solution, which is
proportional to the concentratien of iron.

4 REAGENTS

All reagents shallsbe of recognized high purity analytical
reagent qtiality \suitable for use in trace metal analysis.
Distied water,shall be used whenever water is specified.

4.4 Buffer solution

acetate In
e solution add
3. Dilute this

Dissolve 164 g of anhydrous ) sodiufn
approximately 250 cm3 of watef, and to
28,5cm3 of glacial acetic acid))p 1,05 g/
mixture to 500 cm3 and filter-immediately] before use if it
is cloudy. f this buffer solution gives highly coloured
reference solutions rMthe preparation of|the calibration
curve, an alternative buffer solution may pbe prepared by
dissolving 80 g of sodium hydroxide or 10§ g of anhydrous
sodium carbonate in 200 cm3 of water, adding 142,56 cm3
of glacial¢acetic acid, p 1,05 g/cm3, ar|d diluting the
solutionto 500 cm3.

4.5_ Standard iron solution (1 cm3 contaings 0,1 mg of Fe).

Dissolve 0,702 1g of ammonium irgn(ll) sulphate
hexahydrate [(NH,4),Fe(S0,4),.6H,0] if water in a
1 000 cm3 volumetric flask. Add 3 cm3 pf concentrated
hydrochloric acid, p 1,19 g/cm3, and dilute to the mark
with water. This solution should remain stpble for at least
1 month.
4.6 Standard iron solution for calibration {1 cm3 contains
0,01 mg of Fe).
Pipette 10 cm3 of the standard iron solutlon (4.5) into a
100 cm3 volumetric flask and dilute to [the mark with
water. This solution shall be freshly prepared from the
stock solution (4.5) when required.

5 APPARATUS
Ordinary laboratory apparatus and

5.1 Electrophotometer or spectrophotométer, capable of
measuring absorbance at approximately| 510 nm, and
matched cells.

4.1 Hydrochloric acid, o 1,19 g/cm3*,

4.2 1,10-Phenanthroline solution.

Dissolve 0,5 g of 1,10-phenanthroline monohydrate in hot
water and dilute the solution to 500 cm3.

4.3 Hydroxylammonium chloride solution.

Dissolve 10 g of hydroxylammonium chloride in 100 cm3
of water.

5.2 Silica or porcelain crucible, nominal capacity 50 to
80 cm3,

5.3 Muffle furnace, capable of maintaining a temperature
of 525 + 256 °C.

5.4 Asbestos board approximately 100 mm square and
6 mm thick, with a hole in the centre to support the
crucible so that approximately two-thirds projects below
the board.

5.5 Volumetric flasks, 50, 100, 1 000 cm3.

* The term millilitre (ml) 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 millititre is acceptable, in general, for references in International Standards to capacities of

volumetric glassware and to liquid volumes.
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