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JAPANESE INDUSTRIAL STANDARD - J1IS8

. Testing Methods for Photographic K 7701-1985
Grade Chemicals

1. Scope

This Japanese Industrial Standard specifies the following testing methods
which are commonly used in the test for photographic grade chemicals (!).

-)

(1) Appearance of solution
(2) Residue after ignition (at 600 £50°C)
(3) Volatile matter
(4) Loss after drying
(5) Assay of developing agents determined by cerimetry
‘ (65 Assay of photographic chemicals determined by silver nitrate titration

(7) Assay of photographic chemicals determined by hydrochloric acid
titration

| (8) Calcium, magnesium and other matter insoluble in ammonia solution
(9) Calcium and magnesium content (as Mg)

(10) Limit test of sulfides »

| (11) Reaction to ammoniacal silver nitrate solution

(12) Limit test of halogen and halides (as Cl)
(13) Free acid or free alkali content
‘ (14) Limit test of heavy metal (as Pb) and iron

(15) Melting point

(16) Mixed melting point

(17) Infrared absorption spectrum

Note (!) Photographic grade chemicals stated in this standard are

those commonly used in processing sensitized photographic
materials, and more particularly, those of which quality

level is so specified as not to adversely affect the funda-

mental characteristics of the sensitized photographic
materials.

Applicable Standards: See Page 20.
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2. General Requirements

General requirements which are to be commonly applied to the testing
methods shall be in conformity with JIS K 0050 and, besides, with the
following rules:

(1) As test solutions, those for which preparation processes are par-
ticularly specified in this standard and besides, those prepared in
conformity with JIS K 8001 shall be used.

(2) As chemicals, the highest grade reagents specified in JIS stipulating
reagent chemicals or those chemicals equivalent or superior thereto
shall be used.

(3) As glassware for chemical analytical use, that particularly specified
and besides, those specified in JIS R 3503 and JIS R 3505 shall be

used. '

3. Appearance of Solution

3.1 Prepartion of Standard Stock Dispersion of Kaolin (0.1 mg kaolin/ml
Dispersion) Dry kaolin at 105°C for 3 h and cool it in a desiccator. Screen
the kaolin through a standard sieve of 75 ym mesh. Add 1 g of the resulting
finely powdered kaolin in 1000 ml of water and mix well. After dispersing
the kaolin by agitation take out 100 ml of the dispersion and add 0.5 ml of
5 w/w % mercuric chloride solution into the dispersion. Then, add water to
make 1000 ml in total. '

3.2 Test Procedure Dilute 50 ml of a standard stock dispersion of kaolin
up to 1000 ml with water (standard dispersion I), and in the meantime,
dilute 100 ml of the standard stock dispersion of kaolin up to 1000 ml with
water (standard dispersion II).

Make ready for use three matched Nessler cylinders of 50 ml capacity :
each. Put into the first Nessler cylinder 50 ml of sample solution prepared
in the methods specified in the relevant specification for the respective ‘
photographic grade chemicals into the second Nessler cylinder 50 ml of
standard dispersion I and into the third Nessler cylinder 50 ml of standard
dispersion II, respectively. Set up the three Nessler cylinders juxta-
positionally on a sheet of black paper, and then compare the colours and
turbidity with each other by observing vertically and horizontally through
the cylinders.

When the turbidity produced in the sample solution is not greater than
standard dispersion I, the sample solution is to be judged as "clear".
When the turbidity produced in the sample solution is greater than standard
dispersion I, but not greater than standard dispersion II, the sample solution
is to be determined as "almost clear".
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4. Residue after Ignition (600 +50°C)

Weigh out a test portion of approx. 5 g of a laboratory sample to the
nearest 0.1 g and put into a platinum crucible previously weighed to the
nearest 0.001 g. After scorching the sample in the crucible by heating
carefully, heat the crucible further at 600 + 50°C for 4 h in the muffle

N furnace. After cooling in a desiccator, weigh the crucible to the nearest
0.001 g.

Residue after ignition shall be calculated from the following formula:

R=T2_"M1y 109

WMay—m,
where R: residue after ignition (w/w %)
m;: mass of a platinum crucible (g)

’ » m,: mass of the platinum crucible and a sample before
heating (g)

ms: mass of the platinum crucible and the sample after
ashed (g)

In the limit tests for heavy metals and iron of a photographic grade
chemical described in 16.2.1, the residual matters shall be used which is
obtained from the above-mentioned tests for the residue after ignition of
such photographic grade chemicals.

5. Volatile Matter

Weigh out a test portion of approx. 5 g of the laboratory sample to the
nearest. 0.1 g and put into a weighing bottle previously weighed to the
nearest 0.001 g.

Heat the sample in the bottle under the heating conditions (of temperature

. and time) specified in the relevant specification of photographic grade
chemicals and cool in a desiccator, ~Then, weigh the bottle to the nearest
0.001 g. '

Volatile matter is given by the following formula:

V:——mz_maxloo
Ma— My

where V: volatile matter (w/w %)
m,: mass of the bottle (g)
mz : mass of the bottle and a sample before heating (g)

ms: mass of the bottle and the sample after heating (g)
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6. Loss after Drying

Weigh out a test portion of approx. 5 g of the laboratory sample to the

nearest 0.1 g and put into a weighing bottle previously weighed to the
nearest 0.001 g.

Heat the sample in the bottle under the heating conditions (of temper-
ature and time) specified in the relevant specification photographic grade
chemicals and cool in a desiccator. Then, weigh the bottle to the nearest
0.001 g.

Loss after drying is given by the following formula:

[ =M= Ma 100
m—m,

where L: loss after drying (w/w %)

: mass of the bottle (g) ‘
mz2: mass of the bottle and a sample before heating' (g)

ms;: mass of the bottle and the sample after heating (g)

7. Assay of Developing Agent Determined by Cerimetry

7.1 1/10 mol/? Ammonium Ceric Nitrate Solution for Titration [54.82gCe (NO;),
- 2NH,NO,/I Solution]

(Preparation) Prepare a homogenéous slurry in such a manner that,
in a beaker of 1000 ml capacity, 30 ml of sulfuric acid is
added and well mixed with approx. 60 g of ammonium
ceric nitrate. After carefully adding 100 ml of water
while agitating and continue the agitation for 2 min.
Divide 600 ml of water into 3 parts of each 200 ml.
Carefully add each part of 200 ml while agitating, and
continue the agitation for 2 min after each addition of .
water,

Dilute the resulting solution with water to make 800 ml
and cool. Then, filtrate through a crucible-shaped glass
filter fitted with a minute filter plate covered with
glasswool, and allow the resulting filtrate to stand for
2 or 3 days in a tightly closed vessel.

If an insoluble precipitate is produced while allowed
to stand, filtrate it through the above-mentioned crucible-
shaped glass filter covered with glasswool. Add water to
the resulting clear solution to make 1000 ml in total. This
solution shall be preserved in an interchangeable ground
glass vessel.
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Take 25 ml of the ammonium ceric nitrate solution
accurately. Transfer to a beaker of 250 ml capacity and
add 20 ml of 1 mol// sulfuric acid and 30 ml of water.
Add 1 g of potassium iodide to be dissolved to the solution
while agitating. Immediately after dissolving, titrate

the solution with 1/10 mol/! sodium thiosulfate solution
for titration. When the titration is about to be completed
and the solution turns light yellow, add 3 ml of starch
indicator solution (2). Continue the titration further and
then make it the finishing point of the titration when the
blue colour of the solution disappears.

Upon removing the ammonium ceric nitrate solution for
titration, carry out a blank test on a system in which
a starch indicator solution (2) is added previously. If
the sodium thiosulfate solution for titration is consumed,
compensate the result of the titration.

The accurate concentration of 1/10 mol/! ammonium
ceric nitrate solution for titration is given by the following
formula: :

__ Ul
C=—

where C: accurate concentrationof 1/10 mol/!
ammonium ceric nitrate solution for
titration (mol/1)

v : volume of 1/10 mol// sodium thiosulfate
solution consumed by titration (ml)

t;: accurate concentration of 1/10 mol/!
sodium thiosulfate solution for
titration (mol/1)

v : volume of 1/10 mol/! the ammonium ceric
nitrate solution consumed by titration (ml)

Note (2) The starch indicator solution can be prepared
in the process that 5 g of soluble starch is
added to 100 ml of 1 w/v % salicylic acid
solution while agitating well, and 300 to 400 ml
of boiling water is added and then boiled up
until the starch is dissolved, and further
water is added to make 1000 ml.

The concentration of 1/10 mol/! ammonium ceric nitrate

titration liquid shall be standardized at an internal of
a month.
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7.2 Test Procedure Weigh out a test portion of approx. 0.5 g of the
laboratory sample to the nearest 0.001 g, and put into a beaker of 500 ml
capacity. Add 200 ml of 10 w/v % sulfuric acid into the sample and agitate
well to dissolve it, and then allow the solution to stand for 5 min. Then,
add 3 drops of a ferroin indicator solution and titrate the solution with
1/10 mol// ammonium ceric nitrate solution for titration until the colour of
the solution turns from dark red to green and maintains the green colour
for not shorter than 15 sec. )

Assay of a developing agent is given by the following formula:

_ kot
A———mo

where A: assay of a developing agent (w/w %)

k: relative molar mass of the sample xl—lon
7 ; number of reducible radicals of the sample ‘

v: vwvolume of 1/10 mol// ammonium ceric nitrate solution
consumed by titration (ml)

t: accurate concentration of 1/10 mol// ammonium
ceric nitrate solution for titration (mol/!)

mo: mass of the sample (g)

8. Assay of Photographic Chemicals Determined by Silver Nitrate Titration

This method shall be applied to the following photographic grade
chemicals:

Sodium bromide, potassium bromide, potassium thiocyanate, ammonium
thiocyanate

Weigh out a test portion of approx. 0.3 g of the laboratory sample to
the nearest 0.0001 g, to be taken into a beaker of 200 ml capacity and ‘
dissolve in 50 ml of water. After adding 5 ml of nitric acid (1+9), add
50 ml of 1/10 mol// silver nitrate solution with a pipette. After shaking
well, add 2 ml of the indicator solution of 50 g// ammonium iron (III) sulfate
dodecahydrate [NH,Fe (SO,) ,+12H,0] , and then, titrate the silver nitrate in
excess with 1/10 mol// ammonium thiocyanate solution for titration until
the colour of the solution changes.

Assay is given by the following formula:

=k (50 tl”‘vtz)

A e

where A: assy (w/w %)
k: relative molar mass of a laboratory sample X

10
t,: accurate concentration of 1/10 mol/! silver
nitrate solution (mol/!)

v: volume of the 1/10 mol/! ammonium thiocyanate _
solution consumed by titration (ml) ‘

t, ¢ accurate concentration of 1/10 mol// ammonium
thiocyanate solution for titration (mol//)

m,: mass of the sample (g) Documents
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