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Introduction

I1ISO 3621:1994(E)

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 International
compiled in parts 1, 5 and 9 of ISO 10349.

This International Standard is intended.for use by indiv
working knowledge of analytical techniqués, which may not
case. Some of the procedures utilize caustic, toxic or otherv
chemicals. Safe laboratory practice, for the handling of cher
the use of safety glasses or goggles, rubber gloves and of
apparel such as face masks“er ‘aprons where appropriatg

aplishes criteria

tErials. General

Standard are

iduals with a
always be the
bise hazardous
nicals requires
her protective
. Normal pre-

cautions required in the perfermance of any chemical procedlure are to be

exercised at all times but.care has been taken to provide
hazardous materials. Hazard warnings designated by a lett
angle brackets, < >)vare used as a reminder in those
handling operations* and are defined in 1SO 10349-1.
information regarding hazards, handling and use of these g
be available from the manufacturer.

q

J

0.2 ( This International Standard provides chemical and pH
ments for the suitability of a photographic-grade chemi
eorrelate with undesirable photographic effects. Purity red
set as low as possible consistent with these photographic
criteria are considered the minimum requirements necess
sufficient purity for use in photographic processing solutions
the purity of a commonly available grade of chemical exceed
processing requirements and if there is no economic penalty
purity requirements have been set to take advantage of the
the higher-quality material. Every effort has been made
number of requirements to a minimum. Inert impurities
amounts which will not unduly reduce the assay. All tests
on samples "as received" to reflect the condition of material
use. Although the ultimate criterion for suitability of such a

warnings for
er enclosed in
teps detailing
More detailed
hemicals may

ysical require-
tal. The tests
uirements are
effects. These
ary to assure
except that if
5 photographic
in its use, the
e availability of
to keep the
are limited to
are performed
5 furnished for
chemical is its

successiulperformance i _an_appropriate use test, the
economical test methods described in this International
generally adequate.

Assay procedures have been included in all cases where

shorter, more
Standard are

a satisfactory

method is available. An effective assay requirement serves not only as a

safeguard of chemical purity but also as a valuable comp

lement to the

identity test. ldentity tests have been included whenever a possibility

exists that another chemical or mixture of chemicals could
tests.

pass the other

All requirements listed in clause 4 are mandatory. The physical appearance

of the material and any footnotes are for general informatio
not part of the requirements.

n only and are
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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.
Instrumental methods have been specified only as alternative methods or
alone in those cases where no other satisfactory method is available.

Over the past few vyears, great improvements have been made in
instrumentation for various analyses. Where such techniques have
equivalent or greater precision, they may be used in place of the tests
described in this International Standard. Correlation of such alternative
procedures with the given method is the responsibility of the user. In case
of disagreement in results, the method called for in the specification shall

prevail. Where p requirement states "to pass test’, however, alternative
methods shall npt be used.
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Photography — Processing chemicals — Specifications for
sodium tetraborate decahydrate

1 Sco

This Interpational Standard establishes criteria for the
purity of photographic-grade sodium tetraborate deca-

hydrate a
mine the

d specifies the tests to be used to deter-
urity.

2 Normative references

The folloy

ving standards contain provisions which,

through rdference in this text, constitute provisions of

this Intern
the editio
subject to
on this |
investigate
editions o
of IEC an
Internation

ISO 10349
grade che

ISO 10349
grade che
mination d

ptional Standard. At the time of publication,
s indicated were valid. All standards are
revision, and parties to agreements based
Nternational Standard are encouraged to
the possibility of applying the most recent
the standards indicated below. Members
d ISO maintain registers of currently-valid

al Standards.

-1:1992, Photography —~“Photographic-
micals — Test methods -~ Part 1: General.
-5:1992, Photography” — Photographic-
micals — Test methods — Part 5: Deter-

f heavy metals@nd'iron content.

Table 1 — Summary of requirements

ISO 10349-9:1992, Photography —
grade chemicals — Test méthods — H
to ammoniacal silver nitrate:

3 General

3.1 Physical properties

Sodiumy\ tetraborate decahydrate,
existss_as either a white crystallin
granules. It has a relative molecular mas

3.2 Hazardous properties

Photographic-
art 9: Reaction

NﬂzB4O7' 1 OHzo,

b powder or
s of 381,37.

Sodium tetraborate decahydrate is Mot hazardous

when handled with normal precautions.

3.3 Storage

Sodium tetraborate decahydrate shall
closed container at room temperature.

4 Requirements

A summary of the requirements is show

be stored in a

n in table 1.

Limi Subclause | terational Standard

Assay 99,0 % (m/m) min. 7.1 1ISO 3621

Heavy metals (as Pb) 0,002 % (m/m) max. 7.2 ISO 10349-5

Iron (Fe) 0,003 % (m/m) max. 7.3 1ISO 10349-5
Reaction to ammoniacal silver nitrate To pass test 7.4 ISO 10349-9

pH 9,14 t0 9,34 7.5 ISO 3621
Appearance of solution Clear and free from insoluble matter 7.6 ISO 3621

except for a slight flocculence
NOTE — m/m = mass/mass
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5 Reagents and glassware

All reagents, materials and glassware shall conform to
the requirements specified in ISO 10349-1 unless
otherwise noted. The hazard warning symbols used
as a reminder in those steps detailing handling oper-
ations are defined in ISO 10349-1. These symbols are
used to provide information to the user and are not
meant to provide conformance with hazardous
labelling requirements, as these vary from country to

country.

© 1SO

7.1.3.3 Burette, of 50 ml capacity.

7.1.4 Procedure

Weigh, to the nearest 0,01 g, a test portion of about
20 g of the test sample. Dissolve it in water in a 1 litre
volumetric flask (7.1.3.1) then dilute to the mark and
mix well. [This 20 g/l solution may be used for the pH
(7.5) and appearance of solution (7.6) tests.] Using a
pipette (7.1.3.2), transfer 50,0 ml of this solution to a
250 ml beaker and, with continuous stirring, add 50 ml

249 0\

6 Sampling

See ISO 103491.

7 Test metl

7.1 Assay

—

nods

7.1.1 Specification

Content of Na,h

7.1.2 Reagents

7.1.2.1 Manni
7.1.2.2 Ethang

7.1.2.3 Methy

Dissolve 0,1 g
(7.1.2.2).

407-10H,0 shall be 99,0 % (m/m) min.

OI, C6H1406'
1, C,HsOH, 95 % (V/V), denatured.

red indicator

of methyl red in 100 ml of tethanol

7.1.2.4 Phenolphthalein indicator, 5 g/I.

Dissolve 0,5 g
(7.1.2.2) then ¢
necessary.

7.1.2.5 Sodiurn
metric solution

f phenolphthaleiitr 50 ml of ethanol
ilute to 100 mil with water. Filter if

n hydroxide, NaOH, standard volu-
bf 045 'mol/l (20,00 g/)".

uf the-stfure—actd (/ 12O Cover wta—waitch glaSS
and boil gently for 10 min. Without coolingi:finse the
watch glass into the beaker, add 6dreps of the
methyl red indicator (7.1.2.3) and .resume| stirring.
Using a pipette (7.1.3.2), add 50,8 ml of the sodium
hydroxide (7.1.2.5). Using the blrette (7.1.3.B), titrate
the hot solution with the sodium hydroxide| (7.1.2.5)
until the colour changes from red to pale y¢llow but
do not record the titre.“Add about 15 g of [mannitol
(7.1.2.1), allow to disselve, then add 12 drops of the
phenolphthalein indicator (7.1.2.4). Then With the
burette (7.1.3.3) refilled, titrate with the| sodium
hydroxide (7.1°2.5) to the endpoint when|the red
colour changes to yellow and then to a fgint pink.
Record anduse this titre in the calculations.

7.1.5\ Expression of results

The assay, expressed as a percentage by |mass of
Na,B405-10H,0 is given by

190,7-V-¢/m
where
c is the actual concentration, expressed in
moles per litre, of the sodium hydroxide
(7.1.2.5);
Vv is the volume, in millilitres, of thg sodium

hydroxide used to reach the endpoint for the
titration (7.1.4);

m is the mass, in grams, of the test pdrtion;

7.1.2.6 Sulfuric acid, H,SO, (1 + 40)2.

7.1.3 Apparatus

7.1.3.1 One-mark volumetric flask, of

capacity.

1 litre

7.1.3.2 Pipette, of 50 ml capacity.

ts—the—converstormr—factorobtaimed—trom the
mass of sodium tetraborate decahydrate
equivalent to 1 mole of sodium hydroxide
(i.e. 95,35/2; the reaction with mannitol
generates 2 equivalents of acid to be titrated
with sodium hydroxide per mole of sodium
tetraborate) x the conversion factor for milli-
litres to litres (i.e. 0,001) x the sampling
factor (i.e. 20) x 100 (for percentage).

1) Commercially available analysed reagent is recommended. The solution can be prepared from sodium hydroxide pellets,
(DANGER: <<C>>). (Hazard warning codes are defined in ISO 10349-1.)

2) The solution is prepared from concentrated sulfuric acid, p = 1,84 g/ml (DANGER: <<C>>).
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