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INTERNATIONAL STANDARD 1SO 1388/7-1981 (E)

Ethanol for industrial use — Methods of test —

Part 7 : Determination of methanol content [methanol
contents between 0,01 and 0,20 % (V'/ V)] — Photometric
method

1 Scope and field of application 3.3 4,5-Dihydroxynaphthalene-2,7-disulphonic acid
(chromotropic acid), solution.jr'stlphuric acid
This part jof 1ISO 1388 specifies a photometric method for the
determination of the methanol content of ethanol for industrial
use.

3.3.1 Preparation of the solution

Dissolve 0,1 g of _¢hromotropic acid, or its dfsodium salt, in
10 ml of water. Add, while cooling, 90 ml of| sulphuric acid,
o approximately-1,81 g/ml, about90 % (m/m) splution, and mix.

The method is applicable to products having methanol con-
tents between 0,01 and 0,20 % (V/V).

This document should be read in conjunction with ISO 1388/1 Prepare-this solution at the time of use.
(see the dnnex).

If the solution causes significant coloration| during colour
development of the compensation solution (5.3.1) or the blank
test solution (5.2), purify the chromotropic acid| or its disodium

2 Pringiple A : iy e
salt, in accordance with the procedure specifigd in 3.3.2.

Conversign of the methanol present in a test portion to for-

maldehydp by oxidation with a solution of potassiun¥ per- 3.3.2 Purification of the chromotropic ac{d

manganate in phosphoric acid. Reaction of the formaldehyde

formed w|th chromotropic acid. Dissolve about 10 g of chromotropic acid, or its disodium salt,
in 25 ml of water. If the disodium salt is used, #dd, while cool-

Photometfic measurement of the violet coloration obtained at a ing, 2 ml of sulphuric acid, ¢ approximately 1,84 g/ml, to con-

wavelength of about 570 nm. vert it to the free acid. Add 50 ml of methanol, heat just to boil-
ing and filter through a sintered glass filter funnel, porosity
grade P 10*.

3 Reagents Add 100 ml of propan-2-ol to the solution td precipitate the

chromotropic acid. Collect the precipitate on p sintered glass
filter funnel, porosity grade P 10, and wash it|with small por-
tions of propan-2-ol. Allow to dry, initially in airf, and finally in a
desiccator over sulphuric acid, o approximgtely 1,84 g/ml,
3.1 Potlassium '\ permanganate, 30g/l solution in about 98 % (m/m) solution, as desiccant.
phosphoric acid.

If, after purification, the blank test solution i still coloured,
Dissolve memmm—mmmm—r

15,5 ml of orthophosphoric acid solution, ¢ 1,69 g/ml, dilute to
100 ml with water and mix.

During thg analysis, use only reagents of recognized analytical
grade, and distilled water‘or water of equivalent purity.

3.4 Methanol, standard solution corresponding to 0,05 %
(V/V) of methanol.
3.2 Disodium  disulphite  [sodium  metabisulphite

(NayS,05)1, 100 g/I solution. Place 1,00 ml of absolute methanol in a 250 ml one-mark

volumetric flask, add a quantity of methanol-free ethanol cor-
Dissolve 10 g of sodium metabisulphite in water and dilute to responding to 99 ml of anhydrous ethanol, dilute to the mark
100 ml. with water and mix.

* See IS0 4793, Laboratory sintered (fritted) filters — Porosity grading, classification and designation.
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Place 25,0 ml of this solution in a 200 ml one-mark volumetric
flask, dilute to the mark with water and mix.

1 ml of this standard solution contains 0,000 5 ml of methanol.

4 Apparatus

Ordinary laboratory apparatus, and

4.1 Water ba

4.2 Spectrop

5.3.2 Preparation of standard colorimetric solutions, for
photometric measurements carried out in cells of optical path
length 1 cm

Into a series of six test tubes, place 2,0 mi of each of the dilute
standard methanol solutions (5.3.1).

5.3.3 Colour development

h, capable of being controlled at 70 + 2 °C.

hotometer, or

4.3 Photoelegtric absorptiometer, fitted with filters ensur-

ing maximum tr.

5 Procedure

5.1 Test por
solution

Take as the test

nsmission in the region of 570 nm.

lion and preparation of the test

bortion a volume (V) of the laboratory sample

corresponding tq 5,0 ml of anhydrous ethanol and placeitina
100 ml one-marHK volumetric flask. Prepare the test solution by
diluting to the nmjark with water and mixing.

5.2 Blank tept

Carry out a blan|

k test at the same time as the determination,

following the same procedure and using the same‘quantities of

all the reagents
test portion by a
ing to 5,0 ml of

used for the determination, but_replacing the
volume of methanol-free ethanol correspond-
anhydrous ethanol.

5.3 Preparatjion of the calibration graph

5.3.1 Preparatfion of standard solutions, used for the

preparation of s

Into a series of s
volumes of the

andard ¢olorimetric solutions

x(100 ml one-mark volumetric flasks, place the

Add, to each tube, 1,0 ml of the potassium permangaiate solu-
tion (3.1), and, after 15 min, 0,6 mi of the disaditm dlisulphite
solution (3.2). To these solutions, which shall be colourless,
add, while cooling with ice, 10,0 ml of the\chromotrppic acid
solution (3.3), and heat on the water-bath (4.1), conftrolled at
70 + 2 °C, for 20 min. Remove thetubes from the wiater bath
and allow to cool.

NOTES

1 If the colour of the compensation solution is more intensg than that
of the most dilute ¢Standard colorimetric  solution, gurify the
chromotropic acid, ef its*disodium salt, as specified in 3.3.2.

2 Prepare a new, calibration graph each time a new |bottle of
chromotropic acid is used.

5.3.4 Photometric measurements

Carry out photometric measurements on each stangdard col-
orimetric solution (5.3.2) using either the spectrophiotometer
(4.2), set at a wavelength of about 570 nm, or the phofoelectric
absorptiometer (4.3) fitted with appropriate filters, after having
adjusted the instrument to zero absorbance against a
5 % (V/V) solution of ethanol in water.

5.3.5 Plotting the graph

Deduct the absorbance of the compensation solutjon from
those of the standard colorimetric solutions (5.3.2). Plot a
graph having, for example, the volumes, in millijitres, of
methanol in the standard solutions (5.3.1) as abscissap and the
corresponding corrected values of absorbance as ordinates.

i i } i Lopdur L AN e b bl
arfiddra mmetridariur SUTUUUINT Vo5 7 iriaicatcu i

the following table, dilute to the mark with a5 % (V/V) solu-
tion of methanol-free ethanol in water, and mix.

Standard methanol Corresponding volume
solution (3.4) of methanol

mi ml

0* 0
1,00 0,000 5

2,50 0,001 25
5,00 0,002 5

10,00 0,005

20,00 0,010

Compensation

solution.

5.4 Determination

5.4.1 Colour development

Take 2,0 ml of the test solution (5.1), place it in a test tube and
proceed as specified in 5.3.3.

5.4.2 Photometric measurements

Carry out photometric measurements on the test solution and
on the blank test solution, proceeding as specified in 5.3.4,
after having adjusted the instrument to zero absorbance
against a 5 % (V/ V) solution of ethanol in water.
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6 Expression of results where
By means of the calibration graph (5.3.5), determine the Vo is the volume, in millilitres, of methanol found in the
volumes of methanol corresponding to the values of the blank test solution;

photometric measurements.
V, is the volume, in millilitres, of methanol found in the

The methanol content, expressed as methanol as a percentage test solution;

by volume, is given by the formula
V, is the volume, in millilitres, of the test portion.

(V] —Vo) x 100

1Z
v2
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Annex
ISO Publications relating to ethanol for industrial use

ISO 1388/1 — General.

1ISO 1388/2 — Detection of alkalinity or determination of acidity to phenolphthalein.

1SO 1388/3 — Hstimation of content of carbonyl compounds present in small amounts — Photometric method.
ISO 1388/4 — Hstimation of content of carbonyl compounds present in moderate amounts — Titrimetric method:
ISO 1388/5 — Determination of aldehydes content — Visual colorimetric method.

1SO 1388/6 — Tlest for miscibility with water.

ISO 1388/7 — Determination of methanol content [methanol contents between 0,01 and 0,20 %A}/ V)] — Photometric nethod.

ISO 1388/8 — Determination of methanol content [methanol contents between 0,10 and(1)50 % (V/V)] — Visual colorimetric
method.

ISO 1388/9 — Determination of esters content — Titrimetric method after saponification.
ISO 1388/10 — |Estimation of hydrocarbons content — Distillation method.
ISO 1388/11 — [Test for detection of furfural.

ISO 1388/12 — |Determination of permanganate time.
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