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JAPANESE INDUSTRIAL STANDARD JI18

Methods for Determination of Carbon in Tantalum H 1681~1978
(Reaffirmed: 1986)

1. Scope

This Japanese Industrial Standard specifies the methods for determina-
tion of carbon in tantalum.

2. QGeneral Mattiers

General matters common to the chemical analysis shall be in accordance
with JIS H 1680, |

3. Division of Methods

The method for determinatiﬂn of carbon shall be in accordance with
either one of the following methods:

. (1) Condensation vaporization method
(2) Conductometric method
(3) Coulometric method

Any one of those methods applies to the sample of not less than 0.001.%
in carbon content. -

4, Condensation Vaporization Method

4.1 Summary A sample together with ignition improvers are burnt in
the current of oxygen gas and carbon is oxidized to carbon dioxide. After
condensation by conducting it into a collection tube cooled by liquid air,
the solution is vaporized in a fixed volume and the pressure is measured.

4.2 Reagents, Materials and Appliances The reagents, materials and
appliances shall be, as a rule, as follows: -

(1) Oxygen Not less than 99.5 v/v $

(2) Tin (ignition improver) Particles (15 to 20 particles/g) or
chips (about 0.5 mm in thickness) of as law carbon content as
possible

(3) Liquid air It is used by filling it into a Dewar vessel (about
| 50 mm in diameter).

Applicable Standards:
JIS H 1680-General Rules for Chemical Analysis of Tantalum

.' JIS R 3303-Glass Apparatus for Chemical Analysis

Documents


http://avadocuments2026.com/doc/jis-h-1681-1976
http://avadocuments2026.com/doc/jis-h-1681-1976

2

“JIS H¥1bal 76 WM 4933L08 DD5L528 2 WA |

H 1681-1976

(4)

(5)

Porcelain combustion boat A chemical analytical porcelain com- .

bustion boat of CB 1 13,5 mm x 10 mm x 80 mm or CB 2 13.5 mm
x 10 mm x 80 mm is used, which is prehmmarﬂy blank burnt(? )
at 1350 to 1400°C for about 5 min with passmg' oxygen, |

- Porcelain combustion boat cover A chemical analytical porcelain

combustion boat cover of CBC 1 21 mm x 17 mm x 60 mm A type
or 15 mm x 10 mm x 60 mm B type is used, which is preliminar-
ily blank burnt in the same way as the porcelain combustion
boat, ' .

4.3 Apparatus An apparatus shall be composed of the following re-

spective parts. The following apparatus or the like shall, as a rule, be
used for the respective parts (Attached Fig. 1). The glass apparatus of
hard Grade 1 specified in JIS R 3503 shall be used.

(L)

(2)

Oxygen Refining Part It is a part in which the regulation of

oxygen flow rate, the removal of carbon oxide, organic gas, etc. .
contained in oxygen, and the drying of oxygen are executed, .
which is composed of an oxygen bomb and a pressure reducing

valve (a), a flowmeter :(b), a porcelain or quartz oxidation tube

packed by platinized asbestos or granulated copper oxide (c¢)

and a small sized tubular electric furnace (d) for heating it, and

an absorption tube or column (e) packed by soda lime or sodlum

hydroxide and phosphorus pentaoxide.

Sample Combustion Part It is a part in which a sample is

burnt, which is composed of a combustion tube (f) and a tubular
electric furnace (g) for heating it.

A porcelain combustion tube of CT 2 30 mm x 24 mm x 600

‘mm or 25 mm x 20 mm x 600 mm is used for the combustion tube,

and glass caps are attached to both ends thereof and connected -
to be fixed with silicone rubber stoppers. A quartz rod e- -

- quipped with an iron piece or a magnet is inserted into the cap

~ the inserting position of a porcelain combustion boat(4).

on the inlet side and further, platinized asbestos is packed in
the combustion tube for a length of about 50 mm to the rear of

The tubular cembustion tube of 100 to 150 mm in inside
diameter at combustion tube charging inlet and about 200 mm in
length, capable of keeping about 150 mm in length ‘of its central
part at 1350 to 1400°C shall be used. Its temperature is meas~
ured ]ust above the combustion tube at the central part of the

| furnace( ).

(3)

Combustion Gas Refining Part It is a part in which the sulfur
oxide, water content, etc. generated by the combustion of a

sample are removed, which is composed of an abserption tube

~to a carbon dioxide collection part.

(h) packed by manganese dioxide (particulate state)(*), an
absorption tube (i) packed by magnesium perchlorate (anhy-
drous), and an ahsnrptinn tube (j) packed by phnsphnrus
pentaoxide,

A cock (K;) is attached to the outlet side of the absnrption | |
tube (j), of which the top is ground joint (J;) to be connected ’
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(4) Carbon Dioxide Collection Part It is a part in which carbon
dioxide generated is condensed to be collected, which is com-
posed of a glass collection fube (k) packed by quartz wool or
hard glass wool, a bottle (1) containing sulfuric acid for pre-
venting the inflow of air, and a flowmeter (m).

Cocks (K,, Kg) are attached to both sides of the collection
tube (k), of which the tops are connected to a combustion gas
refining part and the bottle (1) as ground joints (J;, J3). Only
the collection tube is made removable.

A cock (K,) is attached to the inlet side of the botile (1)
and further, its top is made ground joint (J,).

(5) Carbon Dioxide Determination Part It is a part in which the
vaporization of carbon dioxide collected and the measurement of
pressure. are executed, which is composed of a vaporization
chamber, a Macleod gauge (0)(°) for measurement of the pres-

. | sure, an oil sealed rotary vacuum pump (q) for exhaust gas,
mercury-vapor diffusion pumps (n, p), and cocks {Ks to K;3).
This part is used without being connected to (1) to (4) and its
top on the inlet side is made ground joint (J,) to be connected
to a carbnn dioxide collection tube (k) in measurement,

Respective parts above-mentioned of (1) to (4) are con-
nected( E),. and the airtightness is preliminarily confirmed by
pressurizing them with oxygen. Further, the collection tube (k)

- is connected to (5) and the airtightness iE preliminarily con-
firmed by evacuating them.

4.4 Weighing-ouf Amount of Sample Weigh out the sample 1.0 g to the
nearest 1 mg,

4,8 Operation An preparatory operation shall be carried out in ac-
cordance with the following procedures: | -

4.5,‘1 Preparatory Operatinn

(1) Confirm that respective parts of 4.3 (1) to (4) (however, a
collection tube (k) is excepted.) are accurately connected, open
cocks (K;, Ky), and pass oxygen at a rate of 200 ml per minute,
Pass electric current to a tubular electric furnace (g) and raise
the temperature of a combustion tube (f) to 1350 to 1400°C,
Further, pass electric current to a small sized tubular electric
furnace (d) and rame the temper&ture of an oxidation tube (c)
to 700 to 750°C(7).

(2) Connect the collection tube (k) to a carbon dioxide determination
part with a ground joint (J,), close cocks (K,;, Kg, Ky, K12,
K;3), open cocks (Kj, Kg), switch cocks (Kg, K7) onto an
oil-sealed rotary vacuum pump side and exhaust most of oxygen,
Then, close the cock (Ks), open the cocks (Kg, Kyi) and thor-
nughly exhaust gas with mercury-vapor diffusmn pumps (n, p).
When exhaust gas is ended, close the cocks (Kg, Kg, Kj1), open
the cocks (K5, Kg, Kvy) nntﬂ the atmospheric air side and remove
the collection tube.
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4,5.2
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(1)

(2)

(3)

(4)
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Determinin 'Opératmn The determining operation shall be
in accordance with the following procedures:

Weigh out a sample(®), transfer it into a porcelain combustion
boat, put 1 g of tin thereon, cover it with a boat cover, remove
a cap on the inlet side of a cﬂmbustmn tube, transfer the boat
near the inlet in the combustion tube by holding with a pincette,

cover it with the cap and alrt1g'ht13r seal it,

Further pass oxygen for about 5 min and substitute the air in
the cumbustiun tube by oxygen.

Regulate the flow rate of oxygen at 100 ml per minute and attach
the collection tube (k) preliminarily evacuated by exhausting air
to an apparatus with ground joints (J;, Jo). Open cocks (K,

K3, Ky) while passing oxygen and cool tlie collection tube (k)

by dipping it into liquid air reserved in a Dewar vessel.

Close the cock (Kj3), operate a quariz rod from outside by using
a magnet, push the porcelain combustion boat into the highest

temperature part of the combustion tube and immediately return

the quartz rod to the original position. When the combustion of
the sample is ended several minutes later, open the cock (Kj),
successively send oxygen for abeut 15 min and thoroughly

- condense carbon dioxide generated to be collected,

(5)

(6)

)

&)

(9)

(10)

Close the cocks (K3, K;, K;), remove the collection tube (k) as -

it is dipped in liquid air and connect it to the carbon dioxide
determination part preliminarily evacuated by a ground joint

(J2).

Close the cock (K;;), open the cocks (Kg, K3z), switch the
cocks (Kg, Ky) to an oil-sealed rotary wvacuum pump (q) and
exhaust most of oxygen in the collection tube. Close the cock
(Ks), successively open the cocks (Kg to K;;) and thoroughly
exhaust the oxygen in the collection tube with mercury-vapor
diffusion pumps (n, p).

After ending the exhaust of air, close a cock (X;4), take the

Dewar vessel down, stop the cooling of the collection tube (k)

and vaporize condensed carhnn dioxide by gradually warming it
with a dryer,

Alternatwely open and close the cocks (K;,, K;g), raise and
lower mercury and enclose gasified carbon dioxide into a measur-
ing sphere, Thereafter, conform the face of mercury accurately
to either marked line of A or B- according to the amount of gas,
Read the difference (mm) in height from the mercury face of a
bypass. -

Close the cocks (Kg, K,, K3) and remove the collection tube
(k). | o

Put 1 g of tin onto a new combustion ‘boat, ﬂpefate it in accord-
ance with (1) to (8), as appropriate, and obtain the blank test
value,
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4,6 Calculation The content of carbon in a sample shall be calculated
from the following formula:

(P =Py XV x0.0001926
QB.24+DXW

Carbon (%) = X 100

where P : difference in height between the mercury face
of measuring sphere and the mercury face of
bypass (mm)

P': difference of mercury face obtained in blank
test (mm)

v ¢ volume of measuring sphere in which carbon
- dioxide is enclosed (ml)

. | | . ¢ : room temperature (°C)
W weighing—nut amount of sample (g)

Notes (1) After blank burning, pinch the porcelain combustion boat
with a pincette and reserve it in a desiccator without
coating it by vaseline, Use it within two days thereafter.

(2) Separately attach a combustion tube packed by platinized
-asbestos to the rear of the combustion tube and it may be
~ heated in a small sized electric furnace.

(3) Preliminarily measure the difference between the indication
temperature of a pyrometer and the temperature in the
combustion tube,

(*) Manganese dioxide (particulate state) for elemental analy-
sis is preferably used.

(°) Obtain the volume (V) of a measuring sphere bj,r weighing
- its mass by filling mercury thereinto.

That is, dip a Macleod gauge before assembly into
mercury by making it upside down as given in the follow-
ing figure, close the cock (K;p), open the cock (Kgq) and
reduce the pressure in & container with an oil-sealed
rotary vacuum pump. Thereafter, gradually open the
cock (K;p) and put mercury to above the cock (Ky).
Close the cock (Kip) and release the connection to the
oil-sealed rotary vacuum pump. Gradually open the cock
(K1p), align the surface of mercury accurately with B
and close the cock (K 43) once. Then, remove the con-
tainer containing mercury, place a weighing bottle of a
known mass, and quietly open the cock (K,;) to flow out
mercury. When the face of mercury aligns accurately
with A, close the cock (K;3). Weigh the mass of mercury
and calculate the volume from B to A, Calculate the
volume from A to the cock (K g) also in the same way,
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