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JAPANESE INDUSTRIAL STA.NDARD JIS
Phosphorus, Red K 1448-1969
At, wt, = 30,9738

1. Scope
This standard specifies red phosphorus for industrial uses,
2. Quality

Red phosphorus shall conform to the following requirements when tested in
accordance with 4,

Phosphorus, red (P) % 98,0 min,

Phosphorus, yellow (P) % 0.01 max,
Iron (Fe) % . 0.1 max,
Free acid (as H3POy) % 0.5 max.,
Acid insoluble matter % 0.5 max,

Loss on drying % 0.3 max.

Residue on 74 u sieve % 5 max.

3. Method of Sampling

The sample shall be taken by a rationally designed method agreed upon
between parties concerned so as to represent the whole quality.

4. Method of Test 7 :

4.1 General Descriptions on Analysis General articles common to chemical
analysis shall be in accordance with JIS K 0050-General Considerations for
Chemical Analysis.

4,2 Red Phosphorus

4.2,1 OQutline of Method Bromine-saturated nitric acid is added to the
sample and heated to oxidize the sample. After cooling, potassium chlorate and
hydrochloric acid are added and heated to oxidize the sample completely.
Ammonia water is added to neutralize the solution and magnesia mixture solution.
is added to precipitate magnesium phosphate. The precipitate is ignited and
weighed to detemine red phosphorus. _
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4,2.2 Reagents
(1) Hydrochloric Acid
(2) Ammonia Water
(3) Ammonia Water (1 + 10)

(4) Bromine-saturated Nitric Acid: Add bromine to conc. nitric acid
to saturation

(5) Potassium Chlorate
(6) Citric Acid

(7) Magnesia Mixture Solution: Dissolve 50 g of magnesium chloride
and 100 g of ammonium chloride in approx. 800 ml of water. Add
3 to 4 drops of ethyl alcoholic phenolphthalein solution (0,1 w/v %)
as the indicator, followed by ammonia water until the solution
coloures pink, Allow to stand two nights and filter. To the filtrate,
add hydrochloric acid (1 + 1 ) until the pink colour disappears and
dilute with water to 1 litre. Add p-nitrophenol solution (0,2 w/v %)
and adjust pH to 5 to 6.

(8) Ethyl Alcoholic Bromothymol Blue Solution (0.1 w/v %): Dissolve
0.10 g of bromothymol blue in 20 ml of ethyl alcohol (95 v/v %) and
dilute with water to 100 ml.

(9) Ethyl Alcoholic Phenolphthalein Solution (0.1 w/v %): Dissolve
0.10 g of phenolphthalein in 90 ml of ethyl alcohol (95 v/v %) and
dilute with water to 100 ml,

(10)  p-nitrophenol Solution (0.2 w/v %): Dissolve 0,20 g of p-nitrophenol
in water and dilute to 100 ml.

4.2.3 Procedure Weigh accurately approx.0.5 g of the sample to the
nearest 0.1 mg into a 300 ml Erlenmeyer flask. Add 30 ml of bromine-saturated
nitric acid and insert a funnel in the neck of the flask., Allow to stand for 1 hour
and heat the flask on a water bath until the red colour of bromine disappears
almostly. After cooling, add 1 g of potassium chlorate and 30 ml of hydro-
chloric acid and allow to stand for 10 minutes. Rinse the funnel with a.small
amount of water and remove from the flask,

Gently heat the flask until the content is condensed to approx. 10 ml. Add
approx. 200 ml of water and heat a while.. After cooling, filter the solution
and wash with water, Transfer the filtrate and washings to a 500 ml volumetric
flask and dilute with water to the mark.

Pipette 25 ml of the solution into a 200 ml beaker and add 0.5 g of citric
acid and 2 to 3 drops of ethyl alcoholic bromothymol blue solution (0.1 w/v %)
as the indicator, followed by ammonia water to neutralize the solution.

Gently add 10 ml of magnesia mixture solution with stirring and add dropwise
ammonia water (1 + 10) until the solution colours pale violet to produce pre-
cipitate completely, Add ammonia water approx. one tenth volume of the solu-
tion, stir vigorously for 1 minute and allow to stand for 5 minutes. Repeat

the stirring and standing three times and allow to stand for approx. 3 hours.
Then filter the solution and thoroughly wash the precipitate with ammonia water
(1 + 10) until the washings is free from chlorine ion.
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Dry the precipitate together with the filter paper and place in a tared porcelain
crucible. Burn the filter paper at as low temperature as possible and flnally :
ignite, Place the crucible in a desiccator unt11 cooled and weigh as magnesium
pyrophosphate .

4.2.4 Calculation Calculate the red phosphorus content, A %, by the fol-
lowing formula: ) )

A = 55 x 100 = (C x 0.3161 + D)
S x === ’ '
500
where, B: weight of magnesium pyrophosphaté (g)

0.2783: convertion factor from magnesium phrophosphate to
phosphorus

C: free acid content obtained 1n 4,5 (%)

0.3161: convertion factor from free acid to phosphorus
D: yellow phosphorus oontént obtaiﬁed:in 4,3 (%)
S:  weight of the sample (g)

4.3 Yellow Phosphorus. Yellow phosphorus shall be determined by ‘either
the volumetric method or absorptiometric method.

4,3.1 Volumetric Method

(1) Outline of Method Benzene is added to the sample, heated under
a reflux condenser and the solution is filtered. Bromine and water
are added to the filtrate and shaken to separate the aqueous layer,
Nitric acid-ammonium nitrate solution and ammonium molybdate solu-

tion are added to prec1p1tate ammonium phosphomolybdate. The pre--

cipitate is dissolved in N/10 sodium hydroxide solution and titrated
with N/ 10 hydrochloric- acid to determine yellow phosphorus.,

(2) Reagents

Nitric Acid (1 + 1)

)

(b) Ammonium Water (1 + 1) -

(¢) Benzene

(d) Bromine

(¢) Bromine-Saturated Nitric Acid: Same as in 4,2,2 (4)
)

Nitric Acid-Ammonium Nitrate Solution: 'To 500 ml of nitric acid,,
add ammonium nitrate solution which is prepared by dissolving
360 g of the salt in water and d11ut1ng to 1 litre. Filter prior

to test, : '
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