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INTERNATIONAL STANDARD

ISO

1904-1972 (E)

Liquefied phenol for industrial use — Determination
of phenols content — Bromination method

WARNING. Phenols burn the skin and can be absorbed into
the syst¢gm through the skin. It is essential for the sampler to
wear prptective gloves, for example of polyvinyl chloride,
and als¢ a face shield. Inhalation of the vapours from hot
material is to be avoided.

Phenols|are extremely hygroscopic, and care should be taken
to avoid| contamination with atmospheric or other moisture.

1 SCOPE AND FIELD OF APPLICATION

This Infternational Standard describes a method for the
determipation of the phenols content of “liquefied phenol”
by bromination. The method is not specific for phenol but
determipes the total amount of material that can be
bromingted under the conditions of the test.

The method as described is applicable to mixtures of
about 80 % phenol for industrial use and 20 % water (V/V)
(commqgnly called “liquefied phenol”). It can be appfied to
any mikture of phenol in water, provided that‘suitable
adjustments are made.

2 SAMPLING

Apply the principles given in I1SO (.1)"The following prin-
ciples shall also be observed :

Place the laboratory sample\representative of the material
taken ffom the bulk in_a.Clean, dry, dark-coloured, glass-
stoppered bottle of such“a’size that it is nearly filled by the
sample.|If it is necessary to seal this bottle, care should be
taken tq avoid contaminating the contents.

3 PRII'rCIPLE

4.2 Hydrochloric acid, p 1.19 g/ml app
(m/m) solution.

4.3 Potassium iodide, 150 g/}-solution.

oximately 38 %

4.4 Potassium bromide/bromate, 0.1 N standard volumetric

solution. Dissolve 10 g pf\potassium bromi

e and 2.784 g of

potassium bromate in-water, then transfer|quantitatively to

a 1 000 ml one-mark~volumetric flask, di
and mix.

4,5 Sodium-thiosulphate, 0.1 N standard
tion.

4.6  Indicator. Use either:

4.6.1 Starch, 5 g/l solution, freshly prepa

ute to the mark,

volumetric solu-

ed, or

4.6.2 Sodium starch glycollate, 5 g/| solution.

5 APPARATUS

Ordinary laboratory apparatus and

5.1 lodine flask, 500 mi, as shown in the

Figure.

Dimensions in millimetres

Reaction between phenol and bromine from a measured
amount of standard bromide/bromate solution with the
formation of tribromophenol, followed by iodometric deter-
mination and allowance for excess bromine using a standard
volumetric solution of sodium thiosulphate.

4 REAGENTS

Distilled water or water of equivalent purity shall be used in
the test.

4.1 Chloroform, p 1.49 g/ml approximately.

1) Sampling of chemical products will form the subject of a future
International Standard.

¢20
$9to 10
¢ 60 3
m{
N
|
Suitable dimensions are : 24/29 Groynd
D =100 glass joint
H =155
\ |
D
FIGURE — 500 ml iodine flask (5.1)


https://standardsiso.com/api/?name=4bb2fe770652fd9842ac2ec77a4cb0d7

ISO 1904-1972 (E)

6 PROCEDURE

6.1 Test portion

Weigh, to the nearest 0.001 g, about 2.5 g of the laboratory
sample from a weighing pipette into a 1 000 ml one-mark
volumetric flask.

6.2 Blank test

Shake the flask thoroughly and titrate the contents by
means of the sodium thiosulphate solution (4.5) until only
a faint yellow colour remains, Add 10 ml of the chloroform
(4.1) to dissolve the bulky precipitate of bromophenol which
otherwise is liable to absorb iodine, and follow by a few
drops of the indicator (4.6.1 or 4.6.2).

Continue titrating and shaking until the last traces of the
blue colour have disappeared.

Carry out a blank test on the reagents as follows:

Place 50.0 m! of the potassium bromide/bromate solution
(4.4) in the ioding flask (5.1). Add 15 ml of the potassium
iodide solution (4.8) and 10 ml of chloroform (4.1), followed
by 5 m! of the hlydrochloric acid solution (4.2). Stopper
immediately and fshake thoroughly. Titrate the liberated
iodine with the soflium thiosulphate solution (4.5) until the
contents of the flgsk become only faintly yellow, add a few
drops of the indicator (4.6.1 or 4.6.2) and continue the
titration until thie last traces of the blue colour have
disappeared. "

6.3 Preparation gf the sample solution and determination

Dilute the test pprtion (6.1) in the 1 000 ml one-mark
volumetric flask tg the mark with water and mix.

Transfer 25.0 ml ¢f this solution into the iodine flask (5.1).
Add 50.0 ml of the bromide/bromate solution (4.4) followed
by 5 ml of the hydrochloric acid solution (4.2). Stopper
immediately and peal by running a little of the potassium
iodide solution (4.3) into the annular space between the
stopper and the funnel-shaped neck of the flask. Mix ‘the
contents of the flask by occasional swirling during«30 min
and then leave to §tand for a further 15 min.

Add 20 ml of the| potassium iodide solution (4.8), in small
portions, to the cpntents of the flask by pouring it into the
annular space on |the neck and gently 'easing the stopper.

7 EXPRESSION OF RESULTS

Phenols content, expressed as phenol, is given, as|a per-
centage by mass, by the formula : ‘

1568 (Vl - V2)

25m

where

V, isthevolume,inmillilitres, of the sodium thiosplphate
solution (4.5) used b the blank test;

V, isthevolume, in millilitres, of the sodium thiospiphate
solution (4.6)yused for the determination;

m is\the mass, in grams, of the test portion.

8 TEST REPORT

The test report shall include the following partiquliars :
a) the reference of the method used;:

b) the results and the method of expression used;
c) any usual features noted during the determinatior;

d) any operation not included in this International Sfandard
or regarded as optional.
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ANNEX

This document forms one of a series on methods of test for phenol, cresols, cresylic acid and xylenols for industrial use.

The complete list of those documents already prepared or in course of preparation is as follows:

PHENOL, 0-GRESOL#-GRESOL, p-CRESOL-CRESYLIC-ACID XYLENOLS

ISO/R 1897| Determination of water by the Karl Fischer method.
ISO/R 1898| Determination of water by the Dean and Stark method.
ISO/R 1899| Determination of neutral oils and pyridine bases.

PHENOL, 0 {CRESOL, m-CRESOL, p-CRESOL

ISO/R 1900| Determination of residue on evaporation.
ISO/R 1901] Determination of crystallizing point.

1SO 2208, Determination of crystallizing point after drying with a molecular sieye. M
ISO/R 1902| Test for impurities insoluble in sodium hydroxide solution — Visualtést.
1SO 2273, Determination, after combustion, of total sulphur (conductimeétric’method) and chlorine contept (potentio-

metric or spectrophotometric method). 1)

LIQUEFIEQ PHENOL, m-CRESOL, CRESYLIC ACID, XYLENOLS
ISO/R 1903| Determination of density at 20° C.

LIQUEFIEDQ PHENOL

1ISO 1904, Determination of phenols content —-Br@mination method.

PHENOL

ISO/R 1905| Test for impurities insoluble in water — Visual test.

CRESYLIC ACID AND XYLENOLS

ISO/R 1906| Determination.of distillation range.
ISO/R 1907| Determination of residue on distillation.
ISO/R 1908| Test forabsence of hydrogen sulphide.
ISO/R 1909| Measurement of colour.

ISO/R 1910| Determination of o-cresol content.

CRESYLIC ACID

ISO/R 1911, Determination of m-cresol content.

NOTE — A laboratory sample of not less than 500 ml (for phenol and cresols) or 1 000 mi (for cresylic acid and xylenols) is necessary to carry
out the whole series of tests described in these documents,

1) At present at the stage of Draft.
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