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JAPANESE INDUSTRIAL STANDARD JIS
Methods for determination of nitrogen » H 1653-1991
in zirconium and zirconium alloys .
1. Scope

This Japanese Industrial Standard specifies methods for determination of
i nitrogen in zirconium and zirconium alloys. :

Remarks:  Applicable standards to this Standard are shown in the folloWing.

JIS H 1650 General Rules for Chemical Analysis of Zirconium
and Zirconium Alloys

JIS K 8001 General Rules of Testing Methods for Reagents

JIS K 8005 Standard Substances for Volumetric Analysis

’ 2. General matters
The general matters common to analytical methods shall be in accordance with
JIS H 1650.
3. Division of methods of determination

The methods for determination of nitrogen shall be in accordance with either
one of the following. :

(1) Titrimetric method for ammonia distillation separation amide sulfate  This
method applies to the samples of 0.001 wt% or more and 0.02 wt3 or less
in nitrogen content rate.

(2)  Thymol absorptiometry  This method applies to the samples of 0.001 wt%
or more and 0.02 wt% or less in nitrogen content rate.

(3)  Inert-gas fusion - heat conductivity method This method applies to the

samples of 0.001 wt% or more and 0.02 wt% or less in nitrogen content
‘ rate.
4. Preparation of sample

The preparation of sample shall be in accordance with either one of the
following However, in the case of lump use the file or chemical polishing, and
in the case of cut powder use the chemical polishing. i

-

(1)  File polishing

(a)  Polish by usmg a medium-cut or smooth-cut file which is preliminarily
rubbed by zirconium or zirconium alloy until a new surface appears (hH.

(b)  After strongly wiping the surface of the sample polished by file with a
gauze immersed with acetone, wash with acetone cleanly. Instead of
this, the polished sample may be cleaned with ultrasomc washmg in
acetone,

Documents

Document Sharing Hub

___Full document details: JIS H 1653-1991



http://avadocuments2026.com/doc/jis-h-1653-1991
http://avadocuments2026.com/doc/jis-h-1653-1991

|

| JIS H¥1L53 91 BN 4933508 0501313 & WM

2
H 16563-1991

(c)  After removing acetone by blow drying from the washed Sample, put into
" a weighing bottle or the like and preserve in a desiccator.

Note (1) So as the temperature of the sample not to rise due to
friction heat and not to take-in the nitrogen in air, slowly
polish with a file.

(2)  Chemical polishing

(é) . Immerse the sample into mixed acid of nitric acid (1 + 1) 100 ml and
hydrofluoric acid 5 ml at approximately 20°C for 10 s in the case of cut
powders or for 50 s in the case of lump.

(b) = Wash the chemically polished sample by using an ultrasonic cleaner in
water, ethanol and acetone sequentially for each 1 min.

(c) Store the sample aécording to (1) (c).

5, Titrimetric method for ammonia distillation separation amide sulfate O

5.1 Summary After decomposing the sample with hydrochloric acid and
hydrofluoric acid, add sodium hydroxide to carry out steam distillation. Absorb the
ammonia distillated together with the steam into a boric acid solution and titrate
by amide sulfate standard solution.

5.2 Reagents  Reagents shall be as follows:

(1)' Water Use the water specified in 3.8 (Containing no carbon dioxide)
of JIS K 8001. -

(2) Hydrochloric acid (1 + 1)

(3) . Hydrofluoric acid

(4) Boric acid sblution (lg/n)

(6) Sodium hydrdxide solution (500 g/1) G

(6) Amide sulfate standard solution (0.693 g HOSO;NH://) Dissolve amide
sulfate (JIS K 8005) 0.693 g in water (1) approximately 100 ml,
thereafter transfer to 1000 ml one-mark volumetric flask by using the
water (1) and dilute by water (1) up to the marked line. This solution
1 ml corresponds to nitrogen 100 upg.

(7)  Methyl red - Methylene blue mixed solution After dissolving Methyl red
0.10 g and Methylene blue » hydrate 0.10 g into ethanol (95), make 200 .
ml with ethanol (95). '

5.3 Apparatus. For apparatus, use a steam distillation apparatus. The steam
distillation apparatus is made of hard glass, and consists of a steam generation flask
(a), trap (b), distilling flask (c), funnel (d), spherical chamber (f) and coiled
condenser (e). Connect a rubber tube attached with a pinch cook to a small tube
at the bottom of trap (b), and drill two small holes at the top end (g) of the
steam introduction tube inserted into the trap (b).
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5.4  Weighing-out quantity of sample
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shall be as given in Table 1.
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Further, connect with rubber tube at the midway (h) of steam introduction tube
inserted into the distilling flask (c) so as to make the top end part (i)

Example of

exchangeable. Carry out ground connection to each part and fix by a spring or
clamp. Use a hard glass Erlenmeyer flask (300 ml) as the receiver.
a steam distillation apparatus is shown in Fig. 1.
Fig. 1. Example of steam distillation apparatus
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The weighing-out quantity of sample
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Table 1. Weighing-out quantity of sample

Nitrogen content rate Weighing-out quantity of sample
wt% g
0.001 or over to and 10
excl, 0.002 .
" 0,002 or over up to 5
and incl, 0.02

5.5 Operation (?2)

5.5.1  Preparation of sample solution = Weigh out the sample and transfer to
a polyethylene beaker (300 ml). Cover it with a polyethylene watch glass, and add
water [5.2 (1)] approximately 50 ml and hydrochloric acid (1 + 1) 50 ml. Add little
by little hydrofluoric acid 10 ml to decompose and thereafter heat on water bath G
to decompose completely, Wash the under surface of watch glass with a small
quantity of water [5.2 (1)) and remove the watch glass.

Note (2) Carry out the operation in a room containing no nitrogen
" compounds in the atmosphere.

5.5.2  Distillation of ammonia The distillation of ammonia shall be carried
out according to the following procedures:

(1)  Put sodium hydrochloride solution 75 ml into a distilling flask (c) of
steam distillation apparatus (5.3) 3 (9.

(2) After adding correctly the boric acid solution 20 ml into an Erlenmeyer
flask (300 ml) of receiver, make the tip of coiled condenser (e) of
distillation apparatus to enter into boric acid solution in the
Erlenmeyer flask of receiver.

(3) After letting flow gently the solution obtained in 5.5.1 into the
distilling flask (c) from funnel (d), wash the internal wall of beaker s
and funnel by water [5.2 (1)), flow into distilling flask, make the liquid
quantity approximately 250 ml by water (5.2 (1)1, and close the cock
of the funnel (d).

(4) Put the power source of steam generation flask (a) ON, close the

pinch cock at lower part of trap (b) to feed steam, and carry out the

. distillation of steam. When the total liquid quantity in Erlenmeyer
flask of receiver has attained approximately 120 ml, lower the
Erlenmeyer flask to separate the tip of coiled condenser (e) from liquid
surface, continue the distillation for a while and wash the internal part
of coiled condenser. Make the power source of steam generation flask
(a) OFF, stop the generation of steam (5), and wash with water [5.2
(1)] the outside of tip of coiled condenser (e).
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