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Introduction

ablishes criteria
terials. General
| Standard are

0.1 This International Standard is one of a series that est
of purity for chemicals used in processing photographic ma
test methods and procedures cited in this\\internationg
compiled in parts 1, 4 and 5 of ISO 10349.

Is with a work-
always be the
wise hazardous

This International Standard is intended«for use by individug
ing knowledge of analytical techpiques, which may not
case. Some of the procedures utilize caustic, toxic or other
chemicals. Safe laboratory praetice for the handling of chgmicals requires
the use of safety glasses, or\goggles, rubber gloves and ¢ther protective
apparel such as face masks or aprons where appropriale. Normal pre-
cautions required in thesperformance of any chemical procgedure are to be
exercised at all times but care has been taken to provide warnings for
hazardous materials. Hazard warnings designated by a lefter enclosed in
angle brackets;~<>, are used as a reminder in those stepq detailing hand-
ling operations and are defined in ISO 10349-1. More detajled information
regarding hazards, handling and use of these chemicals npay be available
fromcthe manufacturer.

0.2 This International Standard provides chemical and ghysical require-

ments for the suitability of a photographic-grade chemical

relate with undesirable photographic effects. Purity requir

as low as possible consistent with these photographic eff
teria are considered the minimum requirements necessan
ficient purity for use in photographic processing solutions
the purity of a commonly available grade of chemical
graphic processing requirements and if there is no econon
use, the purity requirements have been set to take ad
availability of the higher-quality material. Every effort has

The tests cor-
ements are set
ects. These cri-

to assure suf-
, except that if
bxceeds photo-
ic penalty in its
vantage of the
been made to

keepthe umberof Tequirerments—toa o tertr

urities are lim-

ited to amounts which will not unduly reduce the assay. All tests are per-
formed on samples “as received” to reflect the condition of materials
furnished for use. Although the ultimate criterion for suitability of such a
chemical is its successful performance in an appropriate use test, the
shorter, more economical test methods described in this International
Standard are generally adequate.

Assay procedures have been included in all cases where a satisfactory
method is available. An effective assay requirement serves not only as a
safeguard of chemical purity but also as a valuable complement to the
identity test. ldentity tests have been included whenever a possibility ex-
ists that another chemical or mixture of chemicals could pass the other
tests.
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All requirements listed in clause 4 are mandatory. The physical appear-
ance of the material and any footnotes are for general information only and
are not part of the requirements.

0.3 Efforts have been made to employ tests which are capable of being
run in any normally equipped laboratory and, wherever possible, to avoid
tests which require highly specialized equipment or techniques. Instru-
mental methods have been specified only as alternative methods or alone
in those cases where no other satisfactory method is available.

Over the past few years, great improvements have been made in instru-

mentation for VaTOUS anatyses. YWhere such tTechniques have equivaient
or greater precision, they may be used in place of the tests described in
this Internationgl Standard. Correlation of such alternative procedures with
the given methdd is the responsibility of the user. In case of disagreement
in results, the method called for in the specification shall prevail. Where
a requirement s$tates “to pass test”, however, alternative methods shall
not be used.
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Photography — Processing chemicals —
Specifications for hydroquinone

1 Scope

This Interpational Standard establishes criteria for the
purity of |photographic-grade hydroquinone and de-
scribes thg tests to be used to determine the purity.

2 Normative references

The folloying standards contain provisions which;
through reference in this text, constitute provisions
of this Infernational Standard. At the time_ef publi-
cation, thg editions indicated were valid. All'standards
are subje¢t to revision, and parties tonagreements
based on |this International Standardrare encouraged
to investigate the possibility of apgplying the most re-
cent editjons of the standards ‘indicated below.
Members|of IEC and ISO maifntain registers of cur-
rently validl International Staridards.

ISO 565:1P90, Test sieves — Metal wire cloth, per-
forated metal plate~and electroformed sheet — Nom-
inal sizes pf openings.

ISO 10349-121992, Photography — Photographic-

3 General

3.1 Physical properties

Hydroquinone, CgH,(OH),, is in the f
almost wihité needle-like crystals o
crystalline powder. It has a relative
of 110,10.

3.2 Hazardous properties

Hydroquinone can cause eye injuries
upon contact with eyes and skin, res
all skin contact, do not breathe the
Wear eye protection and gloves whe

brm of white or
a free-flowing
molecular mass

and dermatitis
pectively. Avoid
dust or vapour.
n handling. Con-

tact the manufacturer for further infofmation.

4 Requirements

A summary of the requirements is sh

5 Reagents and glassware

All reagents, materials and glasswari
to the requirements specified in 1SO|
otherwise noted. The hazard warnin
as a reminder in those steps detailin

own in table 1.

e shall conform
10349-1 unless
j symbols used
y handling oper-

grade chemicals — Test methods — Part 1: General.

SO 10349-4:1992, Photography — Photographic-
grade chemicals — Test methods — Part 4. Deter-
mination of residue after ignition.

ISO 10349-5:1992, Photography — Photographic-
grade chemicals — Test methods — Part 5. Deter-
mination of heavy metals and iron content.

ations are detined In 150 TU349-1. 1h

ese symbols are

used to provide information to the user and are not

meant to provide conformance with

hazardous label-

ling requirements as these vary from country to

country.

6 Sampling
See ISO 10349-1.
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Table 1 — Summary of requirements
Test Limit Subclause International
Standard in which
test method is given
Assay 99,0 % (m/m) min. 7.1 ISO 423
Identity ISO 423
Melting point 171 °Cto 175 °C 7.2.1
Mixed melting point Not less than sample or standard 7.21
Infrared spectrum Equivalent to figure 1 7292
Residue after igrjition 0,170 % (m/m) max. 7.3 ISO A4,0349-4
Heavy metals (ag Pb) 0,002 % (m/m) max. 7.4 ISO10349-5
fron (Fe) 0,002 % (m/m) max. 7.5 1ISO 10349-5
Appearance of splution Clegr and free from insoluble matter except for 76 15O 423
a slight flocculence
NOTE — m/m = mass/mass
7 Test methods 7.1.3.2 Burette, 6f 50 ml capacity.
7.1 Assay 7.1.4 Procedure
7.1.1 Specificdtion Weigh, to the nearest 0,000 1 g, a test porfion of ap-
preximately 0,25 g of the sample on to a watch glass
Content of hydroquinone [CgH,(OH),] shall be (7.1.3.1). Transfer the watch glass and test [portion to

a 250 ml wide-mouth conical flask containing 100 ml

99,0 % (m/m) mip.
of water and 10 ml of sulfuric acid (7.1.2.3){ Dissolve
7.1.2 Reagents the sample, add 3 drops of the diphenylamine indi-
cator solution (7.1.2.2) and titrate with the|standard-
7.1.2.1 Ammohium cerium(lV) hexanitrate; ized .ammonium cerate solution (7.1.21) to a
(NH,),Ce(NOs)s, | standard volumetric (solution of red-violet endpoint.
0,10 mol/In2,
7.1.5 Expression of results
7.1.2.2 Diphenylamine indicator‘solution.
] _ RON _ The assay, expressed as a percentage by mass of
Dissolve 1 g of [diphenylamine in 100 ml of sulfuric hydroquinone [C4H,(OH),] is given by
acid (7.1.2.3) (<¢ C>>)3.
: 5,51-¢cVim
7.1.2.3 Sulfuri¢ acid, H,SO,, standard volumetric
solution of 0,05 mat/i"4 where
c is the actual concentration, expressed in
7.1.3 Apparatus moles per litre, of the ammonium cerate
, _ solution (7.1.2.1);
Usual laboratory apparatus and, in particular, the fol-
lowing. Vv is the volume, in millilitres, of the am-
monium cerate solution (7.1.2.1) used for
7.1.3.1 Watch glass. the titration;

1) Commercially available analysed reagent is recommended.

2) A procedure to prepare ammonium cerium(lV) hexanitrate solution (0,10 mol/l) is given in annex A.

3)

Hazard warning codes are defined in ISO 10349-1:1992, clause 4.

4) This may be prepared from sulfuric acid, p = 1,81 g/ml (approximately) (DANGER: << C>>).
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m is the mass, in grams, of the test portion;

5,61 is the conversion factor of the equivalent
mass of hydroquinone per mole of am-
monium cerate (i.e. 110,1/2) x the con-
version factor for millilitres to litres (i.e.

0,001) x 100 (for percentage).

7.2 Identity tests

7.21

Melting point

ISO 423:1994(E)

7.2.2.2.2 |Infrared spectrometer, equipped for the
2 pm to 16 um regions, and accessory equipment for
using potassium bromide plates or mineral oil mull.

7.2.2.3 Procedure

Grind about 1 g of the sample to a homogeneous fine
powder and prepare a 0,56 % (m/m) mixture of the
sample in finely ground potassium bromide. Grind to-
gether thoroughly to pass through the test sieve
(7.2.2.2.1). Prepare a pressed plate of the mixture
containing 013 g ta 0 16 g of the mixture per square

7.21.1 Sp

The melting

A mixed 1
175 °C anq
or the stanq

7.21.2 Aq
7.2.1.21 (
complete W
200 °C.

7.213 Pr

Prepare thr

a) the sani

ecifications

point shall be from 171 °C to 175 °C.
nelting point shall be from 171 °C to
shall not be less than either the sample
ard.

paratus

Capillary-tube melting point apparatus,
ith thermometer for the range 100 °C to
bcedure

be capillary tubes containing:

ple to be tested,;

b) a sample known to be hydroquinone;

c) a finely [ground mixture of a) and b} mixed in equal
proportions.

Identify the tubes and aftach them to the

thermometgr. Heat the apparatus (7.2.1.2.1) to about

165 °C. Ins
tached, and
risesatac
point of ead
ance of liqu

brt the thermometer with the samples at-
thereaftercheat so that the temperature
bnstant rdte 'of 1 °C/min. Note the melting
h sample as indicated by the first appear-
efaction.

centimetre. Record the infrared spectrim from 2 pm
to 16 um. Compare with the referehce spectrum
given in figure 1.

NOTE 1  As an alternative procedure, thel sample may be
ground and dispersed in mineral oil. It will then be necess-
ary to take into account‘the absorption bangis of the oil.

7.3 Residuedafter ignition

7.3.1 Specification

Maxiomum  residue  after shall  be

0,10 % (m/m).

ignitior

7.3.2 Procedure

Determine the residue after ignition [in accordance
with 1ISO 10349-4. Weigh, to the nedrest 0,01 g, a
test portion of about 5,0g of thg sample and
incinerate at 600 °C + 50 °C for 4 h. Cool in a
desiccator and then weigh to the ndarest 0,001 g.
Retain this residue for the heavy metals (7.4) and iron
(7.5) tests.

7.4 Heavy metals content

7.4.1 Specification

Maximum  heavy metals contenqt shall be

0,002 % (m/m).

71.2.2

Infrared spectrum

7.2.2.1 Specification

The infrared absorption curve shall be essentially the
same as that of the reference spectrum (figure 1). This
optional recommendation is supplementary to the re-
guirements of 7.2.1.

7.2.2.2 Apparatus

7.2.2.2.1 Test sieve, 63 um aperture size, conform-
ing to 1ISO 565.

7.4.2 Procedure

NOTE 2  The standard for the iron test (7.5) is prepared in
the same way as the heavy metals standard.

Determine the percentage of heavy metals in accord-
ance with ISO 10349-5. Use a test portion of the
residue after ignition (7.3) corresponding to 1 g of the
sample prepared in accordance with
ISO 10349-5:1992, 7.1 (i.e. 5 ml of the 25 ml residue
solution). Use 2 ml of heavy metals standard prepared
in accordance with ISO 10349-5:1992, 8.1.1.
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7.5 Iron content

7.5.1 Specification

Maximum iron content shall be 0,002 % (m/m).

7.5.2 Procedure

Determine the percentage of iron in accordance with
ISO 10349-5. Use a test portion of the residue after

© ISO

7.6 Appearance of solution

7.6.1 Specification

The prepared solution shall be clear and free from in-
soluble matter except for a slight flocculence.
7.6.2 Reagent

7.6.2.1 Acetic acid (1 + 9), prepared from glacial
acetic acid (DANGER: <C><B>).

ignition (7.3) corresponding to 1 g of the test sample 7.6.3 Procedure
prepared in acfordance with ISO 10349-5:1992, 7.1.
(i.e. 5 ml of thp 256 ml residue solution). Use 2 ml of Prepare 50 g/l solution of the sample A thg acetic acid
the iron standard prepared in accordance with solution (7.6.2.1). Examine for_Clarity and colour by
SO 10349-5:1992, 8.1.1. both reflected and transmitted\light.
Wave number, cm-1
5¢00 3000 1400 1200
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Figure ;1 — Reference infrared spectrum of hydroquinone (KBr plate)
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Annex A
(informative)

Preparation of standard ammonium cerium(lV) hexanitrate solution,
c[(NH4)2Ce(NO3)g] = 0,17 mol/l

100-mlportions—with—reshanical-stiF

ion] indicator solution.

Dissolve 1,48 g of 1,10-phenanthroline in 100 m| of
0,025 mol/lfferrous sulfate solution.

A.1.4 Osmium tetroxide solution (DANGER:
<< S>><<B>><C>).
Dissolve 0|25 g of osmium tetroxide (DANGER;

<<S>><<B>><C>) in 100 ml of the 0,05 mol/l
sulfuric acid solution (7.1.2.3).

A.1.5 Sodjum hydroxide solution, 100 g/l (DAN-
GER: <C>)

A.1.6 Sulfuric acid, p = 1,81 g/ml (approximately)
(DANGER: < C>>).

A.1.7 Sulfuric acid (1 #)5)/(DANGER: <C>).

This may pe prepared from sulfuric acid (A.1.6)
(DANGER: < Cx>5).

A.2 Preparation

to 3 min between each portion.

WARNING — The normal procedut

ng, allowing 2

e for mixing

acid and water is to add the acid Elowly to the

water. The procedure being used h
verse of the normal. Therefore, ext
must be used to avoid possible splaf
heat of evolution:

Continue thé.addition of water until t
cerium(lV), Hexanitrate is completely di
to 1 000'ml with water and mix well.

NOTE3 Commercially prepared prir

cerium(lV) solutions may be used as an al
preparation and the following standardizatio

A.3 Standardization

Weigh, to the nearest 0,000 1 g, apprg

of primary standard dry arsenic trfioxide

(<<S>>) on a watch glass (7.1.3.1)
watch glass and contents to a 250 n|
conical flask. Add 15 ml of sodium hyd
(A.1.5) (< C>) and warm the mixture gg

When dissolution is complete, cool tg
and add 25 ml of the sulfuric acid so
(A.1.7) (<C>). Dilute to 100 ml with
drops (approximately 0,15 ml) of
tetroxide solution (A.1.4) (<<S>><<H
1 drop of the ferroin indicator solution

re is the re-
reme caution
'tering due to

e ammonium
ssolved. Dilute

nary  standard
ernative to this
n.

Ximately 0,2 g
(A.1.2)
Transfer the
| wide-mouth
oxide solution
ntly.

20°C +£5°C
lution (1 + B)
water, add 3
the osmium
>><C>) and
A.1.3).

Weigh 50g to 54 g of ammonium cerium(lV)
hexanitrate (A.1.1) and mix with 27 ml sulfuric acid
(A.1.6) (<< C>>) in a 600 m| beaker with mechanical
stirring. Using extreme caution, add water in

Titrate this solution with the cerate solution (A.2) until
the reddish orange colour changes to colourless or
very pale blue. A sluggish endpoint indicates insuf-
ficient osmium tetroxide (A.1.4); up to 10 or 15 drops
(approximately 0,7 ml) may be required as the sol-
ution ages.
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