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. JAPANESE INDUSTRIAL STANDARD JIS
Methods for Chemical Analysis of Tungsten and H 1401-1987
Molybdenum Alloy Materials
1. Scope

This Japanese Industrial Standard specifies the method for determination
of tungsten, iron, and nonvolatile matter specified in JIS H 4471,

2. General Matters

General matters common to the chemical analysis shall be in accordance with
JIS K 0050, JIS K 0115, and JIS K 0121.

3. Sampling and Treating of Sample

3.1 Sampling and Treating of Sample A sample is dipped into sodium
. hydroxide solution (300 g// ) or potassium hydroxide solution (300 g/!)
and boiled for 15 minutes. After washing with water, graphite or the like
are wiped off with a clean gauze or brush. After washing with water, it is
cut by a suitable length, boiled with hydrochloric acid (1 + 1) for 15 minutes
and further, washed with ethanol (95 vol %) and diethel ether. Thereafter,
it is dried.

3.2 Weighing of Sample The weighing of a sample shall be as follows:

(1) The analytical sample is transferred into other vessel and put into
the desiccator containing desiccating agent. After standing for
not less than one hour, it is weighed out.

(2) For weighing of the analytical sample, a chemical balance capable of
reading a difference of 0.1 mg shall, as a rule, be used.

4. Arrangement of Analytical Value

4.1 Analytical Frequency The analysis shall, as a rule, be carried out
' not less than two times concerning the same sample.

4.2 Blank Test When analyzed, a blank test shall be carried out over all
operations and the measured value shall be corrected.

Applicable Standards:
JIS H 4471-Tungsten-Molybdenum Alloy Wires for Lighting and Electronic
Equipments
JIS K 0050-General Rules for Chemical Analysis
JIS K 0115-General Rules for Absorptiometric Analysis
. JIS K 0121-General Rules for Atomic Absorption Spectrochemical Analysis
JIS Z 8401-Rules for Rounding off of Numerical Values
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4.3 Marking of Analytical Value The analytical value shall be expressed
by mass percentage and marked as follows.

(1) For the value of molybdenum, extract respective contents calculated
values of tungsten, iron and nonvolatile content from 100,
discard three places of decimals and under and obtain it to two
places of decimals.

(2) Calculate the tungsten to two places of decimals and round it off
to one place of decimal in accordance with JIS Z 8401.

(3) Calculate the iron to four places of decimals and round it off to three
places of decimals in accordance with JIS Z 8401,

(4) Calculate the nonvolatile content to three places of decimals.

5. Caution to Safety and Hygiene

(1) For the operation in which hydrofiluoric acid and nitric acid are used, .
careful handlings containing the full-equipment of a ventilation room
are required.

(2) In atomic absorption method, cares shall be thoroughly taken for the
handling of high pressure gas, and the ignition of flame and fire
extinguishing. Especially when dinitrogen oxide and acethylene
flame are used, cares shall be taken for back fire and explosion.

Further, cares shall be necessarily taken for the toxicity of dinitrogen
oxide or the like.

(3) When a hydrogen chloride gas cylinder is used for determination of
nonvolatile content, cares shall be sufficiently taken therefor.

(4) The exhaust gas of hydrogen chloride shall be necessarily exhausted
after sufficient treatment.

6. Method for Determination of Tungsten _ .

6.1 Method for Determination The method for determination of tungsten
shall be in accordance with gravimetric method.

6.2 Gravimetric Method

6.2.1 Summary A sample is decomposed with nitric acid and hydrofluoric
acid, joined by sulfuric acid to be concentrated by heating, dissolved with
water and the tungsten containing molybdenum is weighed as oxide.
The amount of molybdenum (VI) oxide is obtained in accordance with
absorptiometry, subtracted therefrom and the amount of tungsten is obtained.
6.2.2 Reagents The reagents shall be as follows:
(1) Hydrochloric acid
(2) Nitric acid
(3) Nitrie acid (1 + 3) ‘
(4) Hydrofluoric acid
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Sulfuric acid (1 + 1, 1 + 20)
Aqueous ammonia

Fusing mixture [one part of sodium carbonate (anhydrous) and one
part of potassium carbonate (anhydrous)]

Tungsten (VI) oxide That of low molybdenum content.

Iron (III) salt solution 0.87 g ammonium iron (III) sulfate
dodecahydrate is dissolved with 100 ml 0.1 mol// (0.2 N)
sulfuric acid. 1 ml of this solution contains approx. 1 mg as iron.

Potassium thiocyanate solution 150 g potassium thiocyanate is
dissolved with 350 ml water.

Tin (II) chloride solution 150 g tin (II) chloride dihydrate is
dissolved with 100 ml hydrochloric acid and 250 ml water,
joined by a small amount of tin and stored in a brown bottle.

Citric acid solution 500 g citric acid monohydrate is dissolved
with 800 ml water.

Cinchonine solution 12 g cinchonine is dissolved with 100 ml
hydrochloric acid (1 +1).

Ammonium nitrate and cinchonine solution 2 g ammonium nitrate
and 1 g cinchonine are dissolved with 100 ml water.

Ethyl acetate

Standard molybdenum solution (10 ug Mo/ml) 0.150 g molybdenum
(VI) oxide (99.5 wt % min.) is weighed out, joined by 10 ml sodium
hydroxide solution (100 g// ), decomposed by heating and cooled
to ordinary temperature. Thereafter, it is transferred into a
transfer flask of 1000 ml by using water and diluted up to the
marked line with water to be the stock solution (100 yg Mo/ml).
Only a necessary amount of this stock solution is accurately
diluted ten times with water at each service to be the standard
molybdenum solution.

Weighing-Out Amount of Sample 0.5 g of a sample shall be weighed
nearest 1 mg.

Operation The determination operation shall be conducted according

to the follwoing procedures:

(1)

(2)

Weigh out a sample, transfer it onto a platinum pan (number 50 or
75), add 5 to 10 ml nitric acid (1 + 3), drop 1 to 2 ml hydrofluoric
acid thereto and decompose it by gently heating.

Then, add approx. 20 ml nitric acid (1 + 1) and concentrate it

by heating until white fume of sulfuric acid is sufficiently
generated.
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