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ISO Recommendation R 1911 May 1971

CRESYLIC ACID
FOR INDUSTRIAL USE

DETERMINATION OF »-CRESOL CONTENT

WARNING. This material burns the skin and can be absorbed into the system through the skin. It is essential fo
the sampler to wear protective gloves, for example of polyvinyl chloride, and also a-face shield. Inhalation of th
vapours|from hot material is to be avoided.

=3

Ay

1. SCOPE.

This [SO Recommendation describes a method for the deterniination of m-cresol content of cresylic acid of high
m-cr¢sol content for industrial use.

2. FIELD OF APPLICATION

This method is applicable to cresylic acid containing 35 to 60 % (m/m) of m-cresol not more than 5 % (m/m)| of phenol,
and rfot more than 35 % (m/m) of o-crésol ‘determined by the procedure described in ISO Recommendation R 1910,
Cres\lic acid and xylenols for industrial use — Determination of o-cresol content, of which not more than 5% (V/V)
distils below 190 °C and not mor€ than 95 % (V/V) distils below 208 °C when tested by the procedure descrjbed in
[SO Recommendation R 1906, Cresvliic acid and xylenols for industrial use — Determination of distillation rgnge.

3. SAMHLING

Apply the principles given in ISO Recommendation R . . .*. The following principles should also be observed:

Placelthedaboratory sample representative of the material taken from the bulk in a clean, dry, dark-coloured glass-
stoppeted bottle of such a size that it is nearly filled by the sample. If it is necessary to seal this bottle, care slhould
be takemtoavoidcomtarmmating thecormternts:

4. PRINCIPLE

Formation of a complex between m-cresol and urea when excess urea is added to the dehydrated sample and
determination of the crystallizing point of the complex.

* Sampling of chemical products will form the subject of a future ISO Recommendation.
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5. REAGENTS

5.1

5.2

6. APP/

Ordj

6.1

6.2

6.3

6.4

65

Urea, of analytical reagent quality.

Keep this reagent in an open bottle in a desiccator containing silica gel.

m-Cresol/urea complex

Heat and stir 11 g of pure m-cresol and 3 g of urea (5.1) in a small beaker until a clear melt is obtained;
allow to cool, stirring until semi-solid (this may take some time). Leave the mixture to set. When cold add
a little light petroleum (boiling range 40 to 60 °C), transfer to a sintered glass funnel, wash thoroughly with

—Trore gt petroteunmamddry by suction:

\RATUS
hary laboratory apparatus, and

Crystallizing point apparatus (see Figure 1) consisting of a glass test tube 150vm X 25 mm nominal sjze
placed inside a 160 mm X 38 mm test tube.

—

The latter tube is flanged so that it may be supported centrally by a metal cover plate, in a 1000 m
tall-form beaker filled with water to within 20 mm of the top.

The wider tube is weighted with lead shot or similar matérial and the inner tube is closed by means off a
cork which carries a glass stirrer and through its centre a certified thermometer (6.2 or 6.3). The stjrrer

has a loop of outside diameter 18 mm, to surround the thermometer. The thermometer is so fixed [in the
cork that the bottom of the bulb is about 15 mum from the bottom of the inner tube. A thermometer (6.4)
for the water bath (6.5) passes through a hole) in the cover plate and is held by a rubber ring.

Thermometer, of the mercury-in-glass type, graduated for use at 100 mm immersion and covering the
range 0 to 100 °C, certified for accuracy, graduated at intervals of 0.5 °C and of known scale errox, not
greater than + 0.3 °C.

Thermometer, of the mercury-in-glass type, graduated for use at 100 mm immersion and covering the range
15.5 to 45 °C or 39,5't0' 70.5 °C, certified for accuracy, graduated at intervals of 0.1 °C and of krjown
scale error, not greater’ than + 0.4 °C.

Thermometer{ general purpose, graduated for use at 75 mm immersion and covering the range 0 to S0 °C,
graduated-at intervals of 1 °C and of known scale error, not greater than + 0.5 °C.

Water bath

6.6

6.7

6.8

Flask, capacity 100 ml, short-necked, round-bottomed, fitted with a 24/29 conical ground glass socket (see
ISO Recommendation R 383, Interchangeable conical ground glass joints).

Air condenser, as shown in Figure 2 with a conical ground glass joint to fit the flask (6.6).

Tube, having a shank length of approximately 115 mm and minimum bore of 16.5 mm, provided at one
end with a conical ground glass joint to fit the flask (6.6). The tube is fitted with anhydrous calcium
chloride, held in place by cotton wool plugs at the ends.
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7. PROCEDURE

7.1 Dehydration of the sample

Dry 100 ml of the laboratory sample by slowly heating it in the flask (6.6) fitted with the air condenser (6.7)
until 2 ml of distillate has been collected in a 10 ml measuring cylinder. (The purpose of this distillation is to
remove all traces of water without materially altering the composition of the sample.) Replace the condenser
by the tube (6.8) and allow to cool, before taking the test portion.

7.2 Determination of crystallizing point

7.2.1 Test portion. Weigh 20.0 g of the dehydrated sample (7.1) into the inner tube of the crystallizing point
apparatus (6.1) and add 4.0 g of urea (5.1). Insert the cork carrying the thermometer (6.2) and stifrer.

NOTE. -- The stirrer may be omitted and the stirring carried out by hand using the thermomcter but caré $hould be taken
that the thermometer does not touch the walls of the tube.

1.2.2 Detrermination. Heat the tube with a Bunsen flame and stir the mixture until the thermometer indjfcates

a temperature between 80 and 85 °C and a clear melt is obtained. Stir steadily while.allowing the fube to
cool in air. When crystals first begin to form, add a few crystals of the m-cresoljurea complex (5.2},
continue cooling and stirring and note the approximate temperature at which'silky crystals of the Fomplex
separate.

Warm the water in the crystallizing point apparatus (6.1) and maintainit at a temperature 4 to 5 C below
the approximate crystallizing point. Replace the thermometer (6.2) by the thermometer (6.3).

Warm the contents of the inner tube by means of a small Bunsén flame to a temperature 4 to 5 °CJabove
the approximate crystallizing point. Place the tube in itsjacket. Stir gent{y and continuously and fecord
thermometer readings at 30-second intervals. When the temperature drops to the approximate crygtallizing
point, add a few crystals of the complex (5.2). The temperature should fall at a fairly steady rate o mini-
mum value, then rise and pass through a maximum value before falling again at a steady rate. If nq such
supercooling occurs, repeat the test using a fresh portion of the dehydrated sample (7.1).

The crystallizing point corresponds to the-maximum value referred to in the preceding paragraph, for-
rected as described in clause 7.2.3.

j.2.3 Temperature correction, Obtainthe.corrected temperature referred to above by applying the corrgction
for thermometer error.

8. EXKRESSION OF RESULTS

8.1| Method of calculation
Ascertain the' percentage by mass of m-cresol in the dry sample by reference to the Table.

The me=eresol content is given, as a percentage by mass, by the following formula :

D X (100 — W)

100
1TUYU

where

D s the m-cresol content of the dry sample, expressed as a percentage by mass and ascertained
by reference to the Table;

W  is the water content of the test portion, expressed as a percentage by mass and determined
by one of the procedures described in 1SO Recommendation R 1897, Phenol, o-cresol,
m-cresol, p-cresol, cresylic acid and xylenols for industrial use — Determination of water by
the Karl Fischer method and ISO Recommendation R 1898, Phenol, o-cresol, m-cresol,
p-cresol, cresylic acid and xylenols for industrial use — Determination of water by the Dean
and Stark method.



https://standardsiso.com/api/?name=234e973dc9f24d8ff73ea0772c2f8d06

ISO/R 1911-1971 (E)

TABLE — Relation between crystallizing point and m-cresol content

{percentage by mass) of m-cresol/urea mixtures

8.2

8

Crystallizing
point 0.0 0.2 04 0.6 0.8
°C
27 34.8 35.0 35.1 35.3 354
28 35.6 35.8 359 36.1 36.2
29 36.4 36.6 36.7 36.9 37.0
30 372 374 376 377 379
31 38.1 38.3 385 38.6 38.8
32 39.0 39.2 39.4 395 39.7
33 39.9 40.1 40.3 40.5 40.7
34 40.9 41.1 41.3 41.5 41.7
35 41.9 42.1 42.3 425 42.7
36 429 43.1 43.3 43.6 43.8
37 44.0 44.2 44.4 44.7 44\9
38 45.1 45.3 45.5 45.8 46.0
39 46.2 460.4 46.7 46.9 47.2
40 474 47.7 47.9 48 2 48.4
41 48.7 49.0 49.3 498 49.8
42 50.1 50.4 50.7 V.0 51.3
43 51.6 51.9 52.2 52.5 52.8
44 53.1 53.4 53.7 54.1 54.4
45 54.7 55.0 554 55.7 56.1
46 56.4 56.7 57.1 57.4 57.8
47 58.1 58.5 58.8 59.2 59.5
48 59.9 60.3 -

Repeatability and reproducibility

2.1 Repeatability. Duplicate results by the same operator should be considered suspect if they differ by more

then the value in the Table given below.

2.2 Reproducibility. Single results submitted by each of two operators should be considered suspect if|they
differ by more thanrthe value in the Table given below.

prseresol content, % (m/m) 35 40 45 50 55
Repeatability 0.5 0.6 0.7 0.9 1.1
Reproducibility 0.7 0.9 1.1 1.4 1.6

The repeatability and the reproducibility in terms of the crystallizing point of the m-cresol/urea complex
is constant over the range covered by the test.

9. TEST REPORT

The test report should give the following particulars :

(a)
(b)
(c)
(@)

the reference of the method used;
the results and the method of expression used;
any unusual features noted during the determination;
any operation not included in this ISO Recommendation or regarded as optional.
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