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JAPANISE STANDARDS ASSHLIATION
JAPANESE INDUSTRIAL STANDARD IS

Methods for Emission Spectrochemical
Analysis of Lead Metal H 1123-1976
(Reaffirmed: 1984)

1. Scope

This Japanese Industrial Standard specifies the methods for
photographic emission spectrochemical analysis of chemical composition

. (arsenic, iron, tin, antimony, bismuth, copper, silver and zineg)
. specified in JIS H 2105.

2. General Matters

General matters common to the analytical methods shall be in
accordance with JIS K 0050 and JIS Z 2612.

3. Sampling and Treating of Sample

The sample shall ‘be taken in accordance with JIS H 0301 and

prepared in accordance with 5.2.2, 5.3.2, 5.4.2, and 5.5.2 of this
standard, or otherwise 7. of JIS Z 2612.

4, Expression of Analytical Values

Analytical values shall be expressed by percentage and their
numerical values shall be rounded off as follows:

(1) The numerical values concerning impurities shall be limited
to three places of decimals and the subsequent figure shall
be rounded off in accordance with JIS Z 8401. However, the
significant numerical value of the content of element in
impurity by this method shall be not more than two figures.

Applicable Standards:
JIS H 0301-General Rules for Tests and Inspection of Base Metals
JIS H 1121-Methods for Chemical Analysis of Lead Metal
JIS H 2105-Pig Lead
JIS H 2121-Electrolytic Cathode Copper
JIS K 0050~General Rules for Chemical Analysis

JIS Z 2612-Genexral Rules for Photographic Emission Spectrochemical
Analysis of Metal Materials

JIS Z 8401-Rules for Rounding off of Numerical Values
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(2) The content of lead shall be the remzinder for which total
sum of respective impurities obtained by (1) is subtracted
from 100 and shall be obtained to two places of decimals.
The third place of decimals shall be discarded.

5. - Determination Methods

5.1 Classification of Methods The determination methods shall be
classified as follows according to the classification of pig lead.

(1) Concentrated salt powder arc method (it is applicable to the
plg lead of not less than Class 2)

(2) Salt powder arc method (it is applicable to the pig lead of ..
not less than Class 2) : -

(3) Solution arc method (it is applicable to the pig lead of not
less than Class 2)

(4) Metallic solid method

(a) Metallic electrode intermittent arc method (it is appli-
cable to the pig lead of not more than Class 3)

(b) Metallic electrode spafk method (it is applicable to the
pig lead of not more than Class 3)

5.2 Concentrated Salt Powder Arc Method

5.2.1 Summary The solution prepared by decomposing a sample with
nitric acid, is added with a fixed amount of sulfuric acid, and a fixed
amount of main components is separated by precipitation. A graphite
supporting electrode is packed with the salt powder in which impurities
are relatively concentrated and light is emitted therefrom by direct
current arc method. Its light is photographed by using a spectrograph
and the intensity of spectral line is measured.

5.2.2 Preparation Method of Sample The method for preparation of
sample shall be as follows:

(1) Analysis Sample Weigh out 2.00 g of the sample, transfer
' it into a beaker (100 ml), cover it with a watch glass, add
15 ml of nitric acid (!)(1+4) and decompose it by carefully
heating it. After standing to cool at room temperature, <
dilute the amount of solution to 25 ml by adding water, drop )
14.50 ml of 1 N sulfuric acid (2) with a burette while
agitating it and precipitate about 75% of lead. Filter the
precipitate by using the filter paper for determinationm,
wash it 3 times by using 7 ml of water by decantatiom, transfer
little by little the filter paper and wash liquid into an
evaporating dish (50 ml) and carefully evaporate them to
dryness. After standing to cool, transfer all the dried
salt into an agate mortar with a nonmetallic spatula and mix
them by sufficiently grinding them to be the analytical
sample.
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Notes (!) For the nitric acid used in this method, nitric
acid of not less than Class 1 is refined by using
an all glass still and water is refined in the
same way by using the all glass still.

(3) For 1 N sulfuric acid, the reagent sulfuric acid
of guaranteed grade is accurately diluted to 1 N
to be used.

(2) Standard Sample Weigh out 3.20 g of lead nitrate (equiva-
lent to 2.00 g of lead) refined in accordance with 5.2.3,
transfer it into a beaker (100 ml) and dissolve it by adding
4 ml of nitric acid (1+4) and 15 ml of water. After adding
the equivalent amounts of various impurity metal standard
solutions of 5.2.4 (calculated amounts to lead) thereto by
using a microburet or a measuring pipette (3), dilute the
amount of solution to 25 ml by using water, hereinafter
carry out the operation on and after the addition of 1 N
sulfuric acid of 5.2.2 (!) and allow this sample to be the
standard sample. However, prepared several pieces of this
standard samples corresponding to purities of respective
steps,

Note (3) A microburet or measuring pipette of 0.0l ml in
graduation shall be corrected to be used.

5.2.3 Refining Method of Lead Nitrate Put 200 g of lead (not
less than 99.9 %) into a beaker (3000 ml), add 800 ml of water and
250 ml of nitric acid, decompose it by heating and filter it with a
sintered-glass filter (No. 4) while it is warm. Settle lead chloride
by adding a calculated amount of hydrochloric acid (1+1) to this
solution with mixing them, After washing the precipitate several times
by using cold water according to decantation, filter it by suction.
Dissolve this lead chloride in 10000 ml of hot water by dividing it by
3 times, immediately pass hydrogen sulfide gas through this hot solu-
tion and precipitate lead sulfide. After washing the precipitate with
warm water several times, dissolve it with hot nitric acid (1+1) and
add the water of about one half of the amount of solution. After boiling
it for about 10 to 20 min, filter this warm solution, and cool the
filtrate with water while mixing it with stirring at times to deposit
lead sulfate,

Further, recrystallize this crystal with redistillation water three
times After filtering the crystal by suction, dry it at 120 to 125°c,

Carry out the qualitative test of the crystal obtained herein by
emission spectrochemical analysis method. When impurities such as
arsenic, iron, tin, antimony, bismuth, copper, silver, zinc, etc. are
confirmed, further refime it by recrystallization.

5.2.4 Preparation Method of Standard Metal Solution The nitric
acid solutions or the mixed solutions of nitric acid and tartaric acid
of various impurity metals shall be prepared. Their concentrations
shall be ones in which 1 mg, 0.1 mg or 0.0l mg of metal element are
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