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INTERNATIONAL STANDARD

1SO 1388/9-1981 (E)

Ethanol for industrial use — Methods of test —
Part 9 : Determination of esters content — Titrimetric

method after saponification

1 Scope‘and field of application

This part] of ISO' 4388 specifies a titrimetric method, after
saponificdtion, for thé,determination of the esters content of
ethanol for industrial use}

The method is applicable to“préducts having esters contents,
expressed as ethyl acetate, in‘the range 0,005 to 0,15 %
(m/m).

This docyment should be read in conjunetion with ISO 1388/1
(see the gnnex).

2 Principle

Saponifigation of the esters present in a test portion by boiling
with exc¢ss standard volumetric sodium hydroxide solution;
determingtion of the residual sodium hydroxide, and hence the
amount @ised for saponification, by titration with standard
volumetric hydrochloric acid solution in the presence of
phenolphthalein as indicator.

3 Reagents
During the analysis, unless otherwise specified, use only
reagents jof recognized analytical grade, and distilled water or

water of equivalent purity, carbon dioxide-free, recently
prepared

3.1 Water, carbon dioxide-free.

Boil distilled water and allow it to cool in a flask fitted with a

4 Apparatus

Ordinary laboratory apparatus, and

4.1 Conical flask, of borosilicate glass, of ¢apacity 500 ml,
and having a ground neck.

4.2 Reflux condenser, water-cooled having
joint to fit the flask (4.1).

NOTE — Clean the apparatus as follows.

Place a mixture of ethanol and sodium hydroxide so
tions are not critical) in the flask (4.1), attach the refl
and heat the mixture gently under reflux for several

Discard the mixture and clean the flask and the c

a ground glass

ution (the propor-
x condenser (4.2)
minutes.

bndenser, first by

washing with tap water and then by rinsing several {imes with distilled
water.

5 ‘Procedure

5.1 Testpoftion

Take 50,0 ml of the laboratory sample. If the esters content, ex-
pressed as ethyl acétate, is expected to be less|than or equal to
0,01 % (m/m), take 100,+ 0,1 mi.

5.2 Determination

Place the test portion (5.1) in the flask(4.1), gnd add 20 ml of
water and 0,5 ml of the phenolphthalein| solution (3.4).
Neutralize the solution [usually with the sodian hydroxide solu-

stopper carrying a-soda-lime cuarr{-fnho

3.2 Sodium hydroxide, standard volumetric solution,
c(NaOH) = 0,1 mol/I.

3.3 Hydrochloric acid, standard volumetric solution,
c(HCl) = 0,1 mol/l.

3.4 Phenolphthalein, 5 g/| ethanolic solution.

Dissolve 0,5 g of phenolphthalein in 100 ml of 95 % (V/V)
ethanol and add the sodium hydroxide solution (3.2) until a pale
pink coloration is obtained.

tom {32y umtita pink cotoration, persisting for about 15 s, ap-

pears].

Add 10,0 ml of the sodium hydroxide solution (3.2). Fit the
condenser (4.2) and heat for 1 h on a boiling water bath. Fit a
soda-lime guard-tube to the top of the condenser and cool the
flask in water. Remove the soda-lime guard-tube and wash the
inside of the condenser with two 10 ml portions of water, col-
lecting the washings in the flask. Disconnect the flask and
wash the ground neck with 10 mi of water, again collecting the
washings in the flask.

Carefully titrate the solution with the standard volumetric
hydrochloric acid solution (3.3) until the pink colour just disap-
pears.
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5.3 Bilank test

Carry out a blank test on the neutral solution from the deter-

mination (5.2),

using the procedure specified in 5.2,

paragraphs 2 and 3.

6 Expression of results

The esters content, expressed as a percentage by mass of ethyl

where
Vo is the volume, in millilitres, of the test portion (5.1);

V, is the volume, in millilitres, of the hydrochloric acid
solution (3.3) used for the determination;

V, is the volume, in millilitres, of the hydrochloric acid
solution (3.3) used for the blank test;

o is the density, in grams per millilitre, of the sample at

acetate (CH3;COQC,Hg), is given by the formula

0,008 8 x

(VZ —V'l) x 100

Voo

0,88 x (K, — V3)

Voo

20 FC (see 150 1380/ 1, clause 4);

0,008 8 isthe mass, in grams, of esters, expressed as ethyl
acetate, corresponding to 1 ml of sodium hydroxide solu-
tion, ¢(NaOH) = 0,100 mol/I.

NOTE — If the concentrations of the standard volumetrid solutions
used are not exactly as specified in the list of reagents, an appropriate
correction should be made.
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Annex

ISO Publications relating to ethanol for industrial use

1SO 1388/1 — General.

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

ISO 1388[3 — Estimation of content of carbonyl compounds present in smail amounts — Photometric method. |
ISO 13884 £ _Estimation of content of carbonyl compounds present in moderate amounts — Titrimetric method.
1ISO 13885 — Detérmination of aldehydes content — Visual colorimetric method.

ISO 13886 — Test for’miseibility with water.

ISO 1388[7 — Determination-of mmethanol content [methanol contents between 0,01 and 0,20 % (V/ V)] — Photofnetric method.

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

ISO 1388(9 — Determination of esters content — Titrimetric method after saponification.
ISO 1388(10 — Estimation of hydrocarbons content — Distillation method.
1SO 1388f11 — Test for detection of furfural.

ISO 1388/12 — Determination of permanganate time.
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