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INTERNATIONAL STANDARD 1SO 754-1982 (E)

Acetic anhydride for industrial use — Methods of test

ACe nhvdride mmable a d h h - h - thg 5O O

ch-causes-burns 8- Vape s-toxic-ane an{. Avoid breathing
. Prevent contact with eyes and skin. In case of contact with eyes, rinse immediately with plenty of water and
seek medjcal advice.

1 Scope and field of application — Determination of dichromate index

This Intermational Standard gives general instructions and — Visual limit test fér inorganic chlorigles

specifies methods of test for the analysis of acetic anhydride for

industrial use. — Visual limit test*for inorganic sulphgtes

The methods of test relating to acetic anhydride for industrial — Visualimit test for heavy metals (ifjcluding iron)

use are thq following :
— Sulphuric acid colour test

—  Defermination of distillation yield NOTE"<1,10-Phenanthroline spectrometric me¢thods for the deter-

L X mination of the iron content will be added later.
— Determination of bromine number

— Méasurement of colour 2 References

— Determination of arsenic content ISO 761, Acetic anhydride and butan-1-ol fpr industrial use —
Determination of bromine number.

— Determination of acetic anhydride content. <" Titri-
metric method ISO 918, Liquid chemical products for induftrial use — Deter-

mination of distillation properties — Genera/ method.
— Determination of ash — Gravimetriczmethod

ISO 2211, Liquid chemical products — Mealsurement of colour
— Defermination of phosphate content — Molybdo- in Hazen units (platinum-cobalt scale).
vanadate spectrometric method

ISO 2590, General method for the determirlation of arsenic —
— Determination of permanganate index Silver diethyldithiocarbamate photometric method.

General instructions

3 Sampling? 4 Test report
Place the laboratory sample in a clean, dry and airtight, ground The test report, for each determination, shall contain the
glass stoppered bottle or a screw-capped bottle fitted with an following particulars :

inert plastics cone insert of such capacity that it is almost en-
tirely filled by the sample. If it is necessary to seal the bottle,
care shall be taken to avoid contaminating the contents in any b)  the reference of the method used;

way. c) the results and the method of expression used;

a) an identification of the sample;

d) any unusual features noted during the determination;

e) any operation not included in this International Stan-
NOTE — A sample of not less than 750 mi is necessary for performing dard or in the International Standards to which reference is
all the tests specified for the product. made, or regarded as optional.

1) At present at the stage of draft. (Revision of ISO/R 918.)

2) The sampling of liquid chemical products for industrial use will form the subject of a future International Standard.
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Methods of test

5 Determination of distillation yield

Use the method specified in ISO 918, subject to the following
details appropriate for acetic anhydride.

5.1 Thermometer, complying with the requirements of
ISO 918, sub-clause 5.1.2, and of table 1.

8.1.2 Sulphuric acid, ¢ approximately 1,84 g/ml solution
about 96 % (m/m) solution.

8.1.3 Sulphuric acid, approximately 200 g/| solution.

8.2 Test portion and preparation of test solution
(see ISO 2590, sub-clause 6.1)

Table 1 — i rmometer
Thermo- . Maximum error
meter Graduations Ma::::xm in an interval
range of 10 °C
OC OC OC OC
98 to 152 0,2 0,4 0,4
5.2 Correctipns to be applied to temperatures
If the corredted barometric pressure deviates from

1 013 mbar'), apply a correction to the observed temperature

by subtracting
0,038 °C for ev
clause 9).

5.3 Distillati

D,038 °C for every millibar above, or adding
ery millibar below, 1 013 mbar (see ISO 918,

on

Adjust the rate ¢f heating so that the first drop of the distillate

falls from the

bnd of the condenser in 12 to 17 min (see

1SO 918, sub-clguse 7.2).

6 Determir

Use the method

7 Measure

Use the method

8 Determirn

Use the method
details appropria

8.1 Reagent

ation of bromine number

specified in 1SO 761.

ment of colour

specified in 1S0)2211.

ation“of arsenic content

specified in ISO 2590, subject to the following

WARNING — Carry out all operations for thd preparation
of the test solution in a well-ventilated. fume cupboard.

Transfer a quantity of the test sample|containing|1 to 20 ug of
arsenic (usually about 50 g) into 2100 ml conidal flask fitted
with a ground glass stopper and.weigh the flask é]?ntents to the
nearest 0,1 g. Transfer most.of_the contents of the flask, 1 to
2 ml at a time, into a 250 ml borosilicate glass bgaker contain-
ing 50 ml of hot water (temperature about 50 PC), ensuring
that each increment is,completely dissolved befofe making the
next addition. Weigh, the flask to the nearest 0,1 g and deter-
mine the mass of/the test portion by difference.

Add 5 ml of*hydrogen peroxide solution (8.1.1) fto the beaker
and evapoOrate the solution almost to dryness on, for example, a
sand bath. Allow the solution to cool and carefully add 5 ml of
thessulphuric acid solution (8.1.2). Evaporate the|solution until
wihite fumes are evolved. Allow to cool and dissolye the residue
in about 5 ml of water.

Transfer the solution quantitatively to the conicql flask (5.1.1)
of the apparatus (see 1SO 2590, sub-clause 5.]), using the
sulphuric acid solution (8.1.3) to effect the transfgr. Make up to
about 40 ml with the same acid solution.

Proceed as in ISO 2590, sub-clause 6.1.

8.3 Expression of results (see 1ISO 2590, glause 7)

The arsenic content, expressed in milligrams of arsenic (As) per
kilcgramme, is given by the formula

my — myp

myg

where

Hte-for-acetic-anhydride-

S

Use the reagents specified in clause 4 of ISO 2590 together
with the following :

8.1.1

Hydrogen peroxide, 100 g/I solution.

1) 1bar = 10° Pa

mg is the mass, in grams, of the test portion;

my is the mass, in micrograms, of As found in the test
solution;

m, is the mass, in micrograms, of As found in the blank
test solution.


https://standardsiso.com/api/?name=41eb37d29f57fd85e002520e0045ac06

9 Determination of acetic anhydride
content — Titrimetric method

9.1 Principle

Hydrolysis of a test portion with an excess of standard
volumetric sodium hydroxide solution. Back-titration with stan-
dard volumetric hydrochloric acid solution to determine the
amount of sodium hydroxide consumed. /

hydroxide ¢onsumed by the acetic acid.
Calculation|of the acetic anhydride content from the difference
between tHe amounts of sodium hydroxide consumed respec-

tively in th¢ hydrolysis reaction and by the acetic acid formed
from the rdaction with aniline.

9.2 Reagtions
(CH3CO),Q + 2NaOH — 2 (CH3COONa) + H,0 ...(1)

(CH3CO)20 + CGHSNHZ g C6H5NHCOCH3 + CH3COOH ...(2)

9.3 Reagents

WARNING — Attention is drawn to the dangers involved
in the use| of aniline and cyclohexane (see the notes to
clauses 9.3.1 and 9.3.2).

During the janalysis, use only reagents of recognized analytical
grade and pnly distilled water or water of equivalent purity.

9.3.1 Aniline (CgHgNH,), dry, freshly,distilled.

NOTE — Texic in contact with_skin. Avoid breathing vapour.
Avoid contfict with skin anddyes.

9.3.2 Cydlohexane{CgH,), dry, freshly distilled.

NOTE — Hjghly flammable. Irritant. Avoid breathing vapour.
Avoid contact with skin and eyes.

1ISO 754-1982 (E)

9.4 Apparatus

Ordinary laboratory apparatus and

9.4.1 Weighing pipette, of capacity approximately 5 ml.

9.4.2 Conical flasks, of borosilicate glass, of capacity
500 ml, provided with ground glass stoppers.

ying with the re-

quirements of ISO 385, class A.

9.4.4 Pipette, of capacity 50ml, ‘complying with the re-
quirements of ISO 684, class A

NOTE — To improve accurady, the same pipette gnd burette should be
used in each of the three titrations.

9.5 Procedure

9.5.1 Test portion and first titration

Using the pipette (9.4.1), introduce 50,0

hydroxide solution (9.3.4) into one of the col
Then introduce, by means of the weighing

proximately 2 g of the laboratory sample
nearest 0,000 1 g. Stopper the flask and allo
Add 40 ml of the cyclohexane (9.3.2), 10
(9.3.1) and 100 mi of the methanol (9.3.3).
phenolphthalein solution (9.3.6), and, using
titrate the excess sodium hydroxide with thg
solution (9.3.5) until the pink colour is just

9.5.2 Test portion and second titration

Using the weighing pipette (9.4.1), weigh b

ml of the sodium
hical flasks (9.4.2).
bipette (9.4.1), ap-
weighed to the
W to stand for 1 h.
ml of the aniline
Add 0,5 ml of the
he burette (9.4.3),
hydrochloric acid
Hischarged.

difference, to the

nearest 0,000 1 g, approximately 2 g of the
and transfer to another flask (9.4.2), cont
cyclohexane (9.3.2). Stopper the flask, cool i
ice cold solution of 10 ml of the aniline (9.

laboratory sample
ning 20 ml of the
inice, and add an
.1) in 20 ml of the

cyclohexane. Allow the flask to stand in ice fpr 1 h. Add 100 ml
of the methanol (9.3.3) and 50,0 ml of the|sodium hydroxide
solution (9.3.4). Add 0,5 ml of the phenolphthalein solution
(9.3.6), and, usi i the excess sodium

9.3.3 Methanol (CH30H).

9.3.4 Sodium hydroxide, standard volumetric solution
¢(NaOH) = 1 mol/I.

9.3.5 Hydrochloric acid, standard volumetric solution
c(HCI) = 1 mol/I.

9.3.6 Phenolphthalein, 5 g/I ethanolic solution.

Dissolve 0,5 g of phenolphthalein in 100 ml of 95 % (V/V)
ethanol and make faintly pink by the addition of the dilute
sodium hydroxide solution (9.3.4).

hydroxide with the hydrochloric acid solution (9.3.5) until the
pink colour is just discharged.

9.5.3 Blank test

Carry out a blank test at the same time as the second titration
following the same procedure as specified in 9.5.2, and using
the same reagents as used for the determination, but omitting
the test portion.

It is essential to take into account corrections arising
from calibration of the burette and to correct the
volumes of the standard volumetric solutions used, for
any deviation of temperature from that at which these
solutions were standardized.
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9.6 Expression of results

The anhydride content, expressed as a percentage by mass of
acetic anhydride [(CH3CO),0], is given by the formula

(Vo — Vy)
mg

(Vo — V4) (Vo — V5)
_ 10’21[ 0 1 o‘ 2]
my my

where

(Vo — Vo)
x 0,102 1 x 100
m

10.3 Procedure

10.3.1 Test portion
Using the weighing pipette (10.2.1), weigh by difference, to the

nearest 0,01 g, 100 g of the laboratory sample, depending on
the expected ash.

10.3.2 Determination

Place the test portion (10.3.1) in the dish (10.2.2), previously
heated for about 30 min in the electric furnace (10.2.3), con-

Vy is the yolume, in millilitres, of the hydrochloric acid
solution (9.3.5) used for the blank test (9.5.3);

V, is the vplume, in millilitres, of the hyrochloric acid solu-
tion (9.3.5) used for the first titration (9.5.1);

V, is the polume, in millilitres, of the hydrochloric acid
solution (9.3.5) used for the second titration (9.5.2);

mqy is the[mass, in grams, of the test portion taken
in 9.5.1;

m, is the|mass, in grams, of the test portion taken
in 9.5.2;

0,102 1 is [the mass, in grams, of acetic anhydride cor-
responding [ to 1,00 ml of hydrochloric acid solution,
c¢(HCI) = 1,000 mol/I.

NOTE — If the concentration of the standard volumetric selutions
used is not pxactly as specified in the list of reagents, an ap-
propriate corfection should be made.

10 Deterniination of ash —dGravimetric
method
10.1 Principle

Evaporation td dryness. of a test portion and heating at
600 + 30 °C tg constant mass.

trolled at 600 £ 30 °C, cooled in a desiccatarjand weighed to
the nearest 0,000 1 g.

Gently evaporate the contents of the dish to|dryness on a
steam bath or electric-hot plate in ‘@ well-ventilated fume cup-
board, taking care to avoid splashing.

Transfer the dish and its contents to the electric furnace, main-
tained at approximately,200 °C, and raise the tegnperature pro-
gressively to 600 £/30 °C. Keep the dish at thjs temperature
during 1 h (disappearance of carbonaceous mgtter). Transfer
the dish from the'furnace to a desiccator and aligw it to cool to
ambient temperature. Weigh the dish to the neafest 0,000 1 g.

If requiréd, use the residue for the determinatign of iron con-
tent by.means of the method specified in 1ISO 754/117,

10.4 Expression of results
The ash is given, as a percentage by mass, by the formula

100
(my — my) x —
mo

where
myq is the mass, in grams, of the test portign (10.3.1);
m, is the mass, in grams, of the dish (10.2{2);

my is the mass, in grams, of the dish and gsh.

11 Determination of phosphate content —
Molybdovanadate spectrometric method

10.2 Apparatus

Ordinary laboratory apparatus and
10.2.1 Weighing pipette, of capacity approximately 120 ml.

10.2.2 Platinum or silica dish, of capacity approximately
150 ml.

10.2.3 Electric furnace, capable of being controlled at ap-
proximately 200 °C and at 600 + 30 °C.

1) Under study. (Revision of ISO/R 754, clause 11.)

11.1  Applicability

The method is applicable to products having phosphates con-
tents, expressed as P,Os, in the range 0,005 to 0,05 % (m/m).

11.2 Principle

Hydrolysis of a test portion-with water, addition of nitric acid
solution and evaporation to dryness. Dissolution of the residue
in nitric and hydrochloric acid solution. Formation of the yellow
molybdovanadate and spectrometric measurement at a
wavelength of approximately 420 nm.
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11.3 Reagents

During the anaiysis, use oniy reagents of recognized anaiyticai
grade and only distilled water or water of equivalent purity.

11.3.1 Nitric acid, o approximately 1,40 g/ml, about
68 % (m/m) solution.

11.3.2 Hydrochloric acid, ¢ approximately 1,19 g/ml, about
38 % (m/m) solution.

11.5 Procedure

11.5.1 Test portion

Transfer approximately 20 g of the laboratory sample to the
conical flask (11.4.1) and weigh to the nearest 0,001 g. Transfer
the contents, 1 to 2ml at a time,” into the platinum dish
(11.4.2), containing 50 ml of water at a temperature of about
50 °C, until approximately 10 ml are added, ensuring that each
increment is dissolved before the addition of the next. Weigh
the flask and contents to the nearest 0,001 g and determine the
m

11.3.3 Allnmonium molybdovanadate, nitric solution.

Dissolve |20g of ammonium molybdate tetrahydrate
[(NH4),M0[04.4H,0] in approximately 500 ml of water, with
heating. When dissolution is complete, add 1 g of ammonium
metavanadate (NH4VO3) and allow to dissolve. Cool the solu-
tion and afdd, in small quantities with stirring, 150 ml of the
nitric acid |solution (11.3.1). Cool the solution. Transfer the
solution gyantitatively to a 1 000 ml one-mark volumetric flask,
dilute to tHe mark with water and -mix.

11.3.4 Phosphate, standard solution corresponding to 1,0 g
of P,0g per litre.

Weigh, to the nearest 0,001 g, 1,92 g of potassium dihydrogen
phosphate|(KH,PO,4) and dissolve in water. Transfer the solu-
tion quantjtatively to a 1 000 mli one-mark volumetric flask,
dilute to tHe mark and mix.

1 mi of thig standard solution contains 1,0 mg of P,0g;

11.3.5 Phosphate, standard solution caorrésponding to
0,10 g of B,05 per litre.

Immediately before use, transfer 10,0 mLof this solution to a
100 ml ond-mark volumetric flask, dilute to the mark and mix.

1 ml of thig standard solution.¢ontains 0,10 mg of P,0g.

Prepare this solution at thé.time of use.

11.4 Apparatus

11.56.2 Preparation of the test solution

Add to the test portion (11.5.1).in)tHe dish (] 1.4.2) 15 ml of the
nitric acid solution (11.3.1) and evaporate t¢ dryness on a boil-
ing water bath. Take up thevresidue with 10 ml of the nitric acid
solution and 5 ml of water and heat genfly. Transfer quan-
titatively the solution.and’insoluble matter, if any, to a beaker of
suitable capacity (100 ml for example). Add 10 ml of the
hydrochloric acid solution (11.3.2) and heat for 15 min. Allow
to cool to-~ambient temperature and ad¢ 50 ml of water.
Transfer. the solution quantitatively to al 250 ml one-mark
volumetric'flask, first filtering, if necessary) to remove any in-
soluble-residue. Dilute to the mark and mix.

11.5.3 Blank test

Carry out a blank test at the same time as|the determination,
following the same procedure and using thd same quantities of
all the reagents as used for the determinatign, but omitting the
test portion.

11.56.4 Preparation of calibration grapH

11.5.4.1 Preparation of standard matching solution for
spectrometric measurements carried out wlith cells of optical
path lengths 4 or 5 cm, and 1 cm

Depending on the expected phosphate confent, introduce into
a series of 12 100 ml one-mark volumetric flasks, the volumes
of the standard phosphate solution (11.3.5) given in table 2.

Table 2 — Test conditions

Ordinary laboratory-apparatus—ard

11.4.1 Conical flask, of capacity 50 ml, fitted with a ground
glass stopper.

11.4.2 Platinum dish, of capacity approximately 100 ml.

11.4.3 Spectrometer with a radiation selector for con-
tinuous variation, fitted with cells of optical path lengths 4 or
5cmand 1 cm, or

11.4.4 Spectrometer with a radiation selector for
discontinuous variation, fitted with filters providing
maximum transmission at a wavelength of about 420 nm.

Expected phosphate content, % (m{m) of P,0g
0700510 0,025 0,025 to 0,05
Standard . Standard .

phosphate Corr?rs‘;a)::dmg phosphate Corr?:gondmg
solution of P50, solution § PSS
(11.3.5) 2% (11.3.5) ot F2b%
ml mg mi mg
0* 0 0* 0
1,0 0,10 6,0 0,60
2,0 0,20 7,0 0,70
3,0 0,30 8,0 0,80
4,0 0,40 9,0 0,90
5,0 0,50 10,0 1,00
Optical path length of ceils, cm
4orb 1

* Blank test on the reagents for calibration.
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Treat the contents of each flask as follows. Dilute to approx-
imately 50 ml with water, add 2 ml of the hydrochloric acid
solution (11.3.2) and 2 ml of the nitric acid solution (11.3.1).
Finally, add 25 ml of the ammonium molybdovanadate solution
(11.3.3) and mix. Dilute to the mark, mix and allow to stand for

12 Determination of permanganate index

12.1 Definition

at least 10 min.

11.6.4.2 Spectrometric measurements

Carry out the spectrometric measurements using either the

spectrometer (1
(about 420 nm

1.4.3), at a wavelength of maximum absorption
or the spectrometer (11.4.4) fitted with

For the purpose of this International Standard, the following
definition applies.

permanganate index: The number of milligrams of
potassium permanganate reduced by 100 ml of the laboratory
sample under the conditions specified.

suitable filters, pfter having adjusted the apparatus to zero ab-
sorbance againt water.

11.56.4.3 Plotting the graphs

Deduct the absprbance of the solution of the blank test on the

reagents for c
matching solut

libration from that of each of the standard
ons. Plot graphs having, for example, the

number of milligrams of P,Og contained in 100 ml of standard
matching solutipn as abscissae, and the corresponding values

of absorbance 3

s ordinates.

11.5.5 Determination

11.5.5.1 Colod

Place 50,0 ml o

vanadate soluti

r development
the test solution (11.5.2) in a 100 ml one-mark

n (11.3.3), dilute to the mark, mix and allow to

volumetric flas{, add 25 ml of the ammonium molybdo-

stand for at lea

11.5.5.2 Spec

Carry out the sf

t 10 min.

rometric measurements

ectrometric measurements on the test solution

and on the blapk test solution (11.5.3), aftér colour develop-

ment, as specif

ed in 11.5.4.2.

11.6 Expreino_n of results

By means of t
masses of P,0g

e calibrationgraph (11.5.4.3), determine the
corresponding to the absorbances.

The phosphates|content;-expressed as a percentage by mass of
P50, is given ;}« the formula

12.2 Principle
Reaction of a test portion, under specified-conditions, with an
excess of potassium permanganate solution in the presence of

dilute sulphuric acid solution. ladometric titfation of the
residual potassium permanganate.

12.3 Reagents

During the analysis,<use only reagents of recognized analytical
grade and only distilled water or water of equivdlent purity.

12.3.1 Sulphuric acid, 50 g/I solution.

12.3.2Potassium permanganate, 1 g/I solution.
12,3.3 Potassium iodide, 100 g/I solution.

12.3.4 Sodium thiosulphate, standard volunpetric solution
C(N62$203) = 0,033 mol/l.

12.3.5 Starch solution.
Triturate 1,0 g of soluble starch with 5 ml of water and, whilst
stirring, pour the mixture into 100 ml of boiling whter. Boil for a

few minutes and cool.

Discard the solution after 2 weeks.

12.4 Apparatus

Ordinary laboratory apparatus and

12.4.1 Two conical flasks, of capacity| 250 ml, of

- T x X e
1,000 g 50
_ my — mp
2 mg
where

my is the mass, in grams, of the test portion (11.5.1);

m, is the mass, in milligrams, of P,Og found in the aliquot
portion of the test solution taken for the colour develop-

ment;

m, is the mass, in milligrams, of P,Og found in the cor-
responding aliquot portion of the blank test solution.

barasilicate glass,provided with ground glass-sioppers.

12.4.2 Water
20 £ 0,5 °C.

bath, capable of being controlled at

12.4.3 Burettes, of capacity 10 ml, complying with the re-
quirements of 1ISO 385/2, class A.

12.5 Procedure

12.5.1 Test portion

Take 5,0 ml of the laboratory sample, place in one of the con-
ical flasks (12.4.1) containing 50 mi of the sulphuric acid solu-
tion (12.3.1) and shake gently until dissolved (5 to 10 min).
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12.5.2 Blank test

Carry out a blank test at the same time as the determination,
using the second conical flask (12.4.1), following the same pro-
cedure and using the same quantities of all the reagents except
the sodium thiosulphate (12.3.4) as used for the determination,
but omitting the test portion.

12.5.3 Determination

Immerse the flask containing the test portion (12.5.1) in the

13.2 Principle

Heating of a test portion with an excess of potassium
dichromate solution in the presence of sulphuric acid. lodo-
metric titration of the residual potassium dichromate.

13.3 Reagents

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

water bath—12.4-2) controlled—at 20+ 0.5 °C—and—add
potassium permanganate solution (12.3.2) from one of the
burettes ([12.4.3) until a permanent red colour is established.
Then add ja further 10 ml of the potassium permanganate solu-
tion and r{ote the total volume of this solution used.

Leave in the dark for 40 min in the water bath (12.4.2), con-
trolled at 20 =+ 0,5 °C.

Determing the excess of potassium permanganate iodo-
metrically|by adding 10 ml of the potassium iodide solution
(12.3.3) and titrating the liberated iodine with the sodium
thiosulphdte solution from one of the burettes. When the solu-
tion becomes pale yellow, add 0,5 ml of the starch solution
(12.3.5) and continue the titration until the blue colour is
dischargc-;Tm

12.6 E)lpression of results

The permganganate index is given by the formula

100
1,0V X (Vo - V1) X'?
=218V - V)

where
Vy is|the volume, in millilitres, (of)the sodium thiosulphate
solution (12.3.4) used for the'blank test;

V3 is|the volume, in millilitres, of the sodium thiosulphate
solution (12.3.4) usedfor the determination;

1,07 |s the smass, in milligrams, of potassium per-
manganate.corresponding to 1 mi of sodium thiosulphate
solution ¢(Na,S,03) = 0,033 mol/I.

13.3.1 Potassium iodide, 100 g/I solutipn.

13.3.2 Potassium dichromate, acidified standard volu-
metric  solution, ¢(1/6 K5Cry07) = 0,1|mol/l, in dilute
sulphuric acid.

Weigh, to the nearest\0;01 g, 4,90 g of potassium dichromate
and dissolve in approximately 500 ml of water. Add slowly and
carefully, whil€ cooling, 400 ml of sulphuri¢ acid, o 1,84 g/ml.
Transfer thé. solution quantitatively to a|1 000 ml one-mark
volumetric'flask, allow to cool to ambient temperature, dilute to
the mark.with water and mix.

13.3.3 Sodium thiosulphate, standard [volumetric solution
c(NaZSZO3) = 0,1 mol/l.

13.3.4 Starch solution.
Triturate 1,0 g of soluble starch with 5 ml pf water and, whilst
stirring, pour the mixture into 100 ml of boiling water. Boil for a
few minutes and cool.

Discard the solution after 2 weeks.

13.4 Apparatus

Clean all glassware prior to use by heating with a
chromic/sulphuric acid mixture, taking the usual precautions,
and_then by rinsing first with running wgter and finally with
distilied water.

Ordinary laboratory apparatus and

NOTE — If the concentration of the standard volumetric solution used
is not exactly as specified in the list of reagents, an appropriate correc-
tion should be applied.

13 Determination of dichromate index

13.1 Definition

For the purpose of this International Standard, the following
definition applies.

dichromate index : The number of millilitres of standard
volumetric potassium dichromate solution,
c{1/6 K,Cr,07) = 0,1 mol/l, that are reduced by 1,0 ml of the
laboratory sample under the specified conditions.

13.4.1 Two conical flasks, of capacity 500 ml, of boro-
silicate glass, fitted with ground glass stoppers.

13.4.2 Water bath, capable of being controlled at
50 + 2 °C.

13.4.3 Burette, of capacity 10 ml, graduated in 0,02 ml.

13.4.4 Pipette, of capacity 50 ml, complying with the re-
quirements of 1ISO 684, class A.

NOTE — Use the same pipette (13.4.4) for taking the potassium
dichromate solution for the determination and for the blank test.
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13.5 Procedure

13.5.1 Test portion

Add 5,0 ml of the laboratory sample, drop by drop, to one of
the conical flasks (13.4.1) cooled in ice and containing 50,0 ml
of the potassium dichromate solution (13.3.2), measured by
means of the pipette (13.4.4).

13.5.2 Blank test

14.2 Principle

Hydroiysis of a test portion in water. Visual comparison of the
turbidity obtained by adding a silver nitrate solution to a solu-
tion of a test portion acidified with nitric acid, with that similarly
obtained from a chioride soiution of known concentration.

During the test, use only reagents of recognized analytical
grade and only distilled water or water of equivalent purity.

using the seconf conical flask (13.4.1), following the same pro-

Carry out a blarPk test at the same time as the determination,

cedure and usina the same reaaents [excent the sodium
cedure and usjng the same reagents |except the socium

thiosulphate solution (13.3.3)] as used for the determination,

but omitting the

test portion.

13.5.3 Determination

Loosely stoppe
and heat on thg
for 60 min.

the flask containing the test portion (13.5.1)
water bath (13.4.2), controlled at 50 + 2 °C,

Allow the flask [to cool, add 100 ml of water and 10 ml of the
potassium iodide solution (13.3.1). Titrate the mixture with the
sodium thiosulphate solution (13.3.3) from the burette (13.4.3).
When the solutijon becomes yellowish-green, add 0,5 ml of the

starch solution

13.3.4) and continue the titration until the blue

colour is dischafrged.

13.6 Expression of results

The dichromate

index is given by the formula

1
(Vo — V{) x—
= 0,2 (Vo -1 V-|)
where
Vo is the volume, in millilitres, of the sodium thiosulphate
solution (13.B8.3) used-for the blank test;

Vs the vq
solution (13.

ldme, in millilitres, of the sodium thiosulphate

14.3.1 Nitric acid, 315 g/| solution.
14.3.2 Silver nitrate, 50 g/| solutionx

14.3.3 Chloride, standard solution corresponding to 0,1 g of
Cl~ per litre.

Transfer 28,2 ml of/a standard volumetric hydrochloric acid
solution, ¢(HCl £ 0,1 mol/l, to a 1000 ml ot:--mark volu-
metric flask. Dilute to the mark with water and mix.

1 ml of this\standard solution contains 0,1 mg of Cl—.

14.4 Apparatus

Ordinary laboratory apparatus and
14.4.1 Filter paper, chloride-free.

14.4.2 Weighing bottle, tall form, of capacity approximately
70 mi.

14.4.3 Two matched Nessler cylinders, of capacity 100 mi.

14.5 Procedure

14.5.1 Test portion

If the expected inorganic chiorides content lies within the range
0,000 5 to 0,05 % (m/m), weigh 50 + 0,5 g of the laboratory
sample into the weighing bottle (14.4.2). If the dontent is out-

pret 1
O i atorT

NOTE — If the concentration of the standard volumetric solution used
is not exactly as specified in the list of reagents, an appropriate correc-
tion should be made.

14 Visual limit test for inorganic chlorides

14.1 Applicability

Using a test portion of 50 g, the method is applicable directly to

products having

inorganic chloride contents, expressed as Cl—,

in the range 0,000 5 to 0,05 % (m/m), but this range can be ex-

tended by adjus

8

ting the mass of the test portion (14.5.1).

side this range, weigh an appropriately reduced or increased
mass, and adjust the volume of the aliquot portion, 0,05/x ml,
taken in sub-clause 14.5.4, accordingly.

14.5.2 Preparation of the test solution

Transfer the test portion (14.5.1) quantitatively, 2 to 3 ml at a
time, to a porcelain dish containing 100 ml of water at a
temperature of about 50 °C, ensuring that each increment is
dissolved before adding the next. Allow the solution to cool to
ambient temperature, transfer quantitatively to a 250 ml one-
mark volumetric flask, dilute to the mark with water and mix.

If the solution is cloudy, filter it through one of the filter papers
(14.4.1) to remove turbidity due to aluminium.
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14.5.3 Preparation of standard turbidimetric solution

Transfer 1,0 mi of the standard chloride solution (14.3.3) to one
of the Nessler cylinders (14.4.3), dilute to the 100 ml mark with
water, add 2 ml of the nitric acid solution (14.3.1) and mix.

14.5.4 Test

For a sample required to contain not more than x % (m/m) of
inorganic chlorides, expressed as Cl—, transfer to the other
Nessler cylinder (14.4.3) an aliquot portion, (0,05/x) ml, of the
test solution (14.5.2), dilute to the 100 ml with water, add 2 mi

1 ml of this standard solution contains 0,1

15.4 Apparatus

Ordinary laboratory apparatus and

15.4.1 Filter papers, sulphate-free.

SO 754-1982 (E)

mg of SO3~.

15.4.2 Weighing bottle, tall form, of capacity approximately

120 mi.

of the nitricacid-sotutiormr{tH4-S-tarmd-mix:

Add to eafh Nessler cylinder 1 ml of the silver nitrate solution
(14.3.2) and mix. Allow the cylinders to stand in the dark for
5 min, and then compare the turbidity produced by the aliquot
portion of [the test solution with that produced by the standard
turbidimetic solution (14.5.3).

14.6 Expression of results

The inorggnic chlorides content does not exceed x % (m/m) of
Cl— if the [turbidity produced by the test solution does not ex-
ceed that produced by the standard turbidimetric solution.

15 Visgal limit test for inorganic sulphates

15.1 Applicability

Using a tegt portion of 100 g, the method is applicable directly
to products having inorganic sulphate contents, expressed as
S0Z7, in lhe range 0,001 to 0,1 % (m/m), but this\tange can
be extended by adjusting the mass of the ‘test portion
(see 15.5.1).

15.2 Pr1nciple

Hydrolysis|of a test portion in water, Visual comparison of the
turbidity obtained by adding & barium chloride solution to a
solution of| a test portion acidifjed with hydrochloric acid, with
that similafly obtained from-a“sulphate solution of known con-
centration

15.3 Rephgents

During the_test, use only reagents of recognized analytical

15.4.3 Two matched Nessler cylinders;

15.5 Procedure

15.5.1 Test portion

If the expected inorganic sulphates cont
range 0,001 to 0,1 % (m/m), weigh

laboratory sample. If the content is outside 1
appropriately reduced or increased mass an
of the aliquot portion, (0,1/x) ml, taken in
accordingly.

15.56.2 Preparation of the test solution

Transfer the test portion (15.5.1) quantitati
time, to a porcelain dish containing 150
temperature of about 50 °C, ensuring tha
dissolved before adding the next. Add 0,]
carbonate solution (15.3.1) and evaporate t

of capacity 100 ml.

ent lies within the

100 £ 1g of the
his range, weigh an
d adjust the volume
sub-clause 15.5.4,

vely, 2to 3 ml at a
ml of water at a
each increment is
? ml of the sodium
b dryness on a boil-

ing water bath in a fume cupboard. Disspive the residue in

water containing 1 ml of the hydrochl
(15.3.2), transfer the solution quantitative
mark volumetric flask, dilute to the mark W

If the solution is cloudy, filter it through ong
(15.4.1) to remove turbidity due to alumini

pric acid solution
y to a 250 ml one-
ith water and mix.

of the filter papers
him.

15.5.3 Preparation of standard turbidimetric solution

Transfer 4,0 ml of the standard sulphate
one of the Nessler cylinders (15.4.3), dilut
water, add 2 ml of the hydrochloric acid s

solution (15.3.4) to
e to the mark with
blution (15.3.2) and

grade and only distilled water or water of equivalent purity.

15.3.1 Sodium carbonate, 53 g/| solution.

15.3.2 Hydrochloric acid, 36,5 g/I solution.

15.3.3 Barium chloride dihydrate, 100 g/I solution.

15.3.4 Sulphate, standard solution corresponding to 0,1 g of
SOZ per litre.

Transfer 20,8 ml of a standard volumetric sulphuric acid solu-
tion, ¢(1/2H,S0O4 = 0,1 mol/l, to a 1 000 ml one-mark volu-
metric flask. Dilute to the mark with water and mix.

TITiX:

15.5.4 Test

For a sample required to contain not more than x % (m/m) of
inorganic sulphates, expressed as SO%', transfer to the other
Nessler cylinder (15.4.3) an aliquot portion (0,1/x) ml, of the
test solution (15.5.2), dilute to the 100 ml with water, add 2 mli
of the hydrochloric acid solution (15.3.2) and mix.

Add to each Nessler cylinder 2 ml of the barium chioride solu-
tion (15.3.3) and mix. Allow the cylinders to stand for 5 min,
mix again and compare the turbidity produced by the aliquot
portion of the test solution with that produced by the standard
turbidimetric solution (15.5.3).
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15.6 Expression of results

The inorganic suiphates content does not exceed x % (m/m)
of SO%’ if the turbidity produced by the test solution does not
exceed that produced by the standard turbidimetric solution.

16 Visual limit test for heavy metals
(including iron)

16.5 Procedure
16.5.1 Test portion

If the expected heavy metals content lies within the range
0,000 44 t0 0,04 % (m/m), weigh 25 £ 0,1 g of the laboratory
sample in the weighing bottle (16.4.1). If the content is outside
this range, weigh an appropriately reduced or increased mass
and adjust the volume of the aliquot portion (0,02/x) ml, taken

16.1 Applicability

in 16.5.4 accordingly.

A8 E D Doegmeoal o o ol s s 0ot
10.9.& rreparation VI ine test soiuuon

Using a test porftion of 25 g, the method is applicable directly to

products having
range 0,000 44
tended by adjus

The method dd
complex form 4

16.2 Princig

Hydrolysis of 4
metals, such a
treatment with

heavy metal content, expressed as Pb, in the
to 0,04 % (m/m), but this range can be ex-
ting the mass of the test portion (see 16.5.1).

tects only the heavy metals present in non-
nd is not specific for any one heavy metal.

le

test portion in water. Conversion of heavy
lead, copper and iron, to their sulphides by
sodium sulphide in ammoniacal solution, and

visual comparispn of the colour produced with that given by a

atandard lasndA o
Q2ealivualu icau o\

the same way.

Lidimem aimailach, trantad wanitbhh anddliime arilnbaida
U Sifriniarly ucatlcu villl SUUidin suipiiuce it

16.3 Reagents

During the tes
grade and only

, use only reagents of recognized analytical
distilled water or water of equivalent purity.

16.3.1 Ammdnia solution, ¢ 0,88 g/ml, approximately

34,3 % (m/m)

16.3.2 Sodiur

100 g/I solution.

16.3.3 Lead,
Pb per litre.

Weigh, to the

bolution.

n sulphide nonahydrate (Na,S.9H,0),

standard solution-corresponding to 0,010 g of

nearest 0,000 1 g, 0,016 0 g of lead nitrate

[Pb(NOg),], di

solve_in water, transfer the solution to a

1 000 ml one-mfrk-volumetric flask, dilute to the mark and mix.

Transfer the test portion (16.5.1) quantitatiVely;
time, to a porcelain dish containing 10@mi ¢

2to3 mlata
f water at a

temperature of about 50 °C, ensuring ‘that each increment is

dissolved before adding the next. Allow the solu
ambient temperature, transfer quantitativeiy to
mark volumetric flask, dilute.to the mark with w

if the soiution is cioudy}\ filter it to remove tu
aluminium.

16.5.3 Preparation of standard matching sq

tion to cool to
A 250 mi one-
ater and mix.

rbidity due to

dlution

Add to 30 mlof water in one of the Nessler cylifpders (16.4.2),

2,0 ml of’the standard lead solution (16.3.3) ar]
ammonia solution (16.3.1). Dilute to the 50 mIm
and~mix. Then add 0,1 ml (2 drops) of the so
solution (16.3.2) and mix again.

16.5.4 Test

For a sample required to contain not more than
heavy metals, expressed as Pb, transfer to the
cylinder an aliquot portion (0,02/x) ml of the tes
exceeding 45 ml. Add the ammonia solution (16

d 1 ml of the
ark with water
Hium sulphide

k % (m/m) of
other Nessler
solution, not
.3.1) until the

solution is alkaline to the litmus paper (16.3.4) [(blue colour),
dilute to the 50 ml mark with water and mix. Then add 0,1 ml
(2 drops) of the sodium sulphide solution (16{3.2) and mix
again.

Compare the depth of colour of this solution with that of the
standard matching solution (16.5.3).

16.6 Expression of results

The heavy metals content does not exceed x Yo (m/m), ex-

1 ml of this standard solution contains 0,010 mg of Pb.

Prepare this solution on the day of use.

16.3.4 Litmus

paper, (pH range 5 to 8).

16.4 Apparatus

Ordinary laboratory apparatus and

16.4.1 Weighi
50 ml.

ng bottle, tall form, of capacity approximately

16.4.2 Two matched Nessler cylinders, of capacity 50 ml.

10

pressed as Pb, if the depth of colour of the test solution does
not exceed that of the standard matching solution.

17 Sulphuric acid colour test

17.1 Principle

Treatment of a test portion with a solution of sulphuric acid,
under specified conditions, and visual comparison of the colour
developed with that of the same volume of an agreed colour
standard.

NOTE — The colour developed may be measured in Hazen units
(platinum-cobalt scale), in which case the method specified in
1SO 2211 should be used.
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