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Methods for Chemical Analysis of H 1403-1987
Tungsten Materials

1. Scope

This Japanese Industrial Standard specifies the methods for determination
of the iron, molybdenum, and nonvolatile matters specified in JIS H 4461,
JIS H 4462, and JIS Z 3233.

- 2. General Matters

General matters common to the methods for 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 wire is dipped into sodium
. hydroxide solution (300 g/ /) or potassium hydroxide solution (300 g/7),
boiled for 15 minutes and washed with water. Theresafier, graphite or the
like is wiped off with a clean gauze or brush. Then, if is washed with water
and cuat by a suitable length.

For a bar, graphite and other surface adhering substance are removed
according to the treating of the wire as appropriate. Thereafter, it should
preferably be crushed to approx. 1 mm max. In either cases, after boiling
the sample with hydrochlorie acid (1 + 1) for 15 minutes, it is further washed
with ethanol (95 vol %) and diethyl ether. Thereafter, it is dried.

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

(1) An analytical sample is transferred into other vessel, put into the
desiccator containing desiccant agent and left as it is for one hour
min. Thereafter, it is weighed out.

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

4. Arrangement of Analytical Value

4.1 Number of Times of Analyses The same sample shall, as a rule, be
analyzed two times.

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

4.3 Marking of Analytical Value An analytical value shall be expressed by
mass percentage and marked as follows:

Applicable Standards: See page 14.
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{1) For the value of tungsten, subtract each content calculated value
of iron, molybdenum, and nonvolatile matiers from 100, and round
down the numerical value beyond two places of decimals to two
places of decimals, |

(2) Calculate iron and molybdenum to four places of decimals and round
off it to three places of decimals in accordance with JIS Z 8401.

(3) Calculate nonvolatile matters to three places of decimals,

0. Caution Concerning Safety and Hygiene

(1) For the operation in which hydrofluoric acid and nitric acid are used,
the careful treating including the full-equipment of a draft chamber is
required.

(2) In atomic absorption method, sufficient cares shall be taken for the

ir

eating of high pressure gas and the ignition of a flame and fire

extinguishing. Especiailly when the flame of dinitrogen oxide and
acetylene is used, cares ghall be taken for back fire and explosion.
Further cases shall necessarily be taken for the toxicity of
dinitrogen oxide or the like,

(3) When a hydrogen chloride gas cyﬁnder is used for determination of

nonvolatile matters, sufficient cares shall necessarily be taken therefor.

(4) For the exhaust g‘as of hydrogen chloride, it shall be necessarily
sufficiently treated to be exhausted. |

6. Methods fﬂ_]:‘ Determination of Iron

6.1 Division of Determination Methods The method for determination

of iron shall be in accordance with either one of the following:

(1)
(2)
6.2 1,

1, 10- Phenanthroline absorptiometry
Atomic absorption method

10- Phenanthroline Absorptiometry

6.2.1 Summary A sample is decomposed with the mixed acid of hydro-
fluoric acid and nitric acid and joined by tartaric acid and boric acid.
Thereafter, pH is regulated. Iron is made to colour by adding ascorbic

acid and

1, 10- phenanthroline and its absorbance is measured.

6.2.2 Reagents The reagents shall be as follows:

(1)
(2)
(3)
(4)
(5)

Boric acid (50 g/ /)

Mixed acid (one part hydrofluoric acid and one part nitric acid)
Aqueous ammonia

Acetic acid

Tartaric acid solution (500 g/ /)
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(6) Ascorbic acid solution (50 g/ /) It is prepared at each service.

(7) 1, 10- phenanthroline solution 0.2 g 1, 10- phenanthroline
hydrochloride monohydrate is dissolved with water to 100 ml.

(8) Standard iron solution (20 pgFe/ml) 0.200 g iron (99.5 wt$ min.)
is weighed out, joined by 20 ml hydrochloric acid (1 + 1),
decomposed by heating, joined by 1 ml hydrogen peroxide and
iron is oxidized by boiling. Excess hydrogen peroxide is
decomposed. After cooling it to ordinary temperature, 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 (200 pgFe/ml). Only a necessary amount of this stock
solution is accurately diluted by ten times at each service to be
the standard iron solution.

(9) - nitrophenol solution (4 ¢/ !)
. + (10) Reagents used only for the remark
(a) Sodium hydroxide solution (100 g/ )
(b) Hydrogen peroxide

6.2.3 Weighing out Amount of Sample 1.0 g of a sample shall be weighed
out to the nearest 1 mg.

6.2.4 Operation The determination operation shall be conducted ac-
cording to the following procedures:

(1) Weigh out a sample, transfer it onto a platinum pan (number 50 or
79} or a polyethylene beaker (i00 to 150 ml), add 6 ml mixed
acid(*) and decompose it by gently heating. BSuccessively heat
it and expel nitrogen oxide or the like.

(2) Add 10 ml tartaric acid solution and then, 30 ml boric acid solution
to this solution while mixing them by stirring.

(3) After adding several drops of £- nitrophenol solution as indicator,
add aqueous ammonia and make the colour of the solution yellow
by the last one drop. Then, make it colourless by dropping
acetic acid and further add several drops in excess(?).

(4) After cooling the solution to ordinary temperature, transfer it into
a transfer flask of 100 m! by using water, add 2 ml ascorbic acid
solution and 10 ml 1, 10- phenanthroline solution, dilute it up
to the marked line with water, let it stand for approx. ten
minutes(®) and make iron colour sufficiently.

(5) Take a portion of this solution into the absorption cell of a
photometer and measure the absorbance near 510 nm in wavelength
utiizing water as contrast solution,

Notes (') Because the reaction of decomposition is vigorous for a
extremely thin wire or a granule, mixed acid is joined by
water to be used. A polyethylene beaker is heated in a
water bath not to be deformed.
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(?) pH in coloration becomes near 5.0 by this operation.
(3) After standing for ten minutes, the absorbance becomes congtant.

6.2.5 Preparation of Working Curve Take each 6 ml mixed acid onto
each of several platinum pans (number 50 or 75) or polyethylene beakers
(100 to 150 ml), stepwise add 0 to 15.0 m! standard iron sclution (¢ to
300 1 g as iron) to each of them, hereinafter operate it in accordance with
the procedures of 6.2.4 (2) to 6.2.4 (5) and prepare the relation curve
between the obtained absorbance and the amount of iron to be the working
curve.

6.2.6 Calculation The amount of iron shall be obtained from the working
curve prepared in 6.2.5 and the content of iron in a sample shall be calculated
from the following formula:

Iron wt%:%xm{]

where 4: detection amount of iron in sample solution (g)
m : weighing out amount of sample (g)

Remark: For the sample capable of being decomposed with hydrogen
peroxide, the following method may be used:

Weigh out a sample, transfier it into a tall beaker (200 to

300 m1) ("), 2dd 20 to 30 ml hydrogen peroxede(°)
decompose(®) it by standing as it is or heating, evaporate

it by heating until the amount of solution becomes approx.

10 ml and dilute to the amount of solution of approx. 20 ml
with water. After cooling it to ordinary temperature, add

15 ml sodium hydroxide solution and let it stand for several
minutes. After vigorous bubbling(’) has ended, boil it

until the amount of solution becomes 10 to 15 ml and decompose
excess hydrogen peroxide.

Add 10 m] tartaric acid solution. After boiling it for one
minute(?), dilute it to approx. 60 ml with water. Hereinafter,
follow the procedures of 6.2.4 (3) to 6.2.6 and obtain the
content of iron. However, allow the working curve in this
case to be prepared as follows.

Take each 20 ml hydrogen peroxide into each of several tall
beakers (200 to 300 ml) ("), stepwise add 0 to 15.0 ml standard
iron solution (0 to 300 ug as iron}) to each of them, evaporate
it by heating until the amount of solution becomes 10 ml and
dilute the amount of solution to approx. 20 ml with water,
Hereinafter, operate it in accordance with the procedures on
and after the addition of 15 ml sodium hydroxide solution of
the operation in the remark and prepare the relation curve
between the obtained absc}rbance and the amount of iron to

be the working curve.

Notes (") A beaker should preferably preliminarily be graduated with
scale marks of 10 ml and 20 ml,

(°) Hydrogen peroxide should preferably be added by dividing
it to several times.

Documents


http://www.avadocuments.com/doc/jis-h-1403-1987
http://www.avadocuments.com/doc/jis-h-1403-1987

