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JAPANESE INDUSTRIAL STANDARD J1S

. Methods .for Determination of Zinc'in Copper Alloys H 1062~1989

1. ScoE

This Japanese Industrial Standard specifies the methods for deterrmnatlon
of zinc in- copper alloys (wrought copper and copper castings).

2. General Matters

. General matters common to the analytical methods shall be in accordance
- “with JIS H-1012, JIS K 0116, and JIS K 0121,

3. Classification of D__etermmation Methods

The method for determination of zinc shall be in accordance with any one
of the following methods. The alloy number to be. applies to each determination
method shatl be as given in Table.

(1) Ion-exchange separation disodium ethylenediaminetetraacetate titrimetric
method.  This method apphes to the sample of 0.1 wt % or over up to
and including 17.0 wt % in zinc content.

(2) Atomic absorption method This method applies to the sample of 0.01 wt %
or over up to and including 1.0 wt % in zinc content.

(3) Inductively coupled plasma emission- spectrochemical method (working curve
method) This method applies to the sample of 0.01 wt % or over up to
and including 5.0 wt % in zinc content.

Appllcable Standards:

JIS H 1012-General Rules for Chemical Analysis of Copper Products and
Copper Alloys

‘ JIS K 0116-Gensral Rules for Emission Spec_trochemical Analysis
JIS K 0121-General Rules for Atomic Absorption Spectrochemical Analysis
Corresponding International Standard:

ISO 4740-Copper and copper alloy - Determination of zinc content - Flame
atomic absorption spectrometric method

Reference Standards:
JIS H 3100-Copper and Copper Alloy-Sheets Plates and Strips

JIS H 3130-Copper Beryllium Alloy, Phosphor Bronze and Nickel Silver-Sheéts,‘
Plates and Strips for Springs

JIS H 3270-Copper Beryllium Alloy, PhOSphor Bronze and Nickel Silver-Rods,
Bars and eres

. JI1S H 3300-C0pper and Copper Alloy-Seamless Pipes and Tubes
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(4) Inductively coupled plasma emission spectrochemical method (internal
standard method) This method applies to the sample of 0.1 wt % or over
up to and including 20.0 wt % in zinc content.

Table. Determination Method and Applied Alloy Number

Determination lon-exchange Atomic | Inductively coupled
Reference method Sep?ration di- a_bsorp— Epectrochemical method
Standard number sodium ehtylene-| tion
(Informative diaminetetra- spectro- | Working | Internal
Alloy reference) acetate titri- metric curve standard
number metric method |method | method | method
C 5210 JIS H 3130 O O @) O
C 5441 J1S H 3270 —_ O
C 6140 JIS H 3100 O O O O O
C 7060 IIS H 3300 O O O O
C 7100 JIS H 3300 O O O O
C 7150 JIS H 3300 O O O O
C 7164 JIS H 3300 O O O O
4, lon-exchange Separation Disodium Ethylenediaminetetraacetate Titrimetric
Method
4.1 Summary Decompose a sample with nitric acid, and evaporate by heating.

After making syrupy, dissolve the soluble salts with nitric acid and warm water,

and filter. Add sulfuric acid to the filtrate, and evaporate to dryness. After

standing to cool, dissplve the salts by adding hydrochloric acid, pass through strong

basic anion exchange resin, and adsorb zinc in the resin.  Then, elute zinc with ‘
nitric acid, and add buffer solution, potassium cyanide and formalin to the eluate.
Thereafter, use Eriochrome Black T (hereafter referred to as "EBT") as an indica-

tor, and titrate with disodium ethylenediaminetetraacetate (hereafter referred to

as "EDTA") standard solution.

4,2 Reagents The reagents shall be as follows.
(1) Hydrochloric acid (1 + 5)
(2) Nitric acid (1 « 1, 1 +« 50, 1 + 140)
(3) Sulfuric acid {1 + 1)

(4) Buffer solution Dissolve 70 g ammonium chloride in 570 ml aqueous
ammonia, and dilute to 1} / with water.

(5) Potassium cyanide solution (100g//) Reserve this solution in a poly-
ethylene container.
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(7) 0.02 .mol/l EDTA standard solution Dissolve 7.446 g disodium ethylene-
diaminetetraacetate dihydrate in water, dilute accurately to 1000 ml with
water, and preserve in a polyethylene container.

Obtain zinc ‘equivalent amount of this solution as follows:

Weigh out 1.30 g zinc (99.99 wt % min.) to the nearest 0.1 mg, transfer
to a beaker (300 ml), and decompose with 10 ml hydrochloric acid (1 + 1).
After cooling to ordinary temperature, transfer to a 1000-ml one-mark
volumetric flask by using water, and dilute to the mark with water. Pre-
serve this solution in a polyethylene container. Take accurately 25 ml :
from this solution into a beaker (300 ml), and dilute to 150  ml with water.
Thereafter, add 10 ml buffer solution (4.2 (4)), 2 ml potassium cyanide
solution (4.2 (6)), and 5 ml formalin solution (1 + 9), and further add
0.1 mt EBT solution (4.2 (8)] as an indicator. Thereafter, immediately
titrate with 0.02 'mol/; EDTA standard solutlon, take a point at which
the colour of solution has changed from red purple ‘to blue as the end
point, and calculate the amount of zinc equivalent to 1 ml 0.02 mol/;

. EDTA standard solution from the following formula.
_ G, 2%
/=vXTa00
. where, f: amount of zinc equivalent to 1 ml 0.02 .mol// EDTA

standard solution (g)
G : mass of welghed-out zinc (g)

Vv : use amount of 0.02 wmol// EDTA standard solution (ml).

(8) EBT solution Dissolve 0.5 g EBT in 100 ml ethano! (95). After filtra-
tion, add 4.5 g hydroxylammonium chloride. \

4.3 Apparatus The apparatus shall be as follows,

' Anion Exchange Column  Gently pack the absorbent cotton or polyethylens -

.. wool loosened with water into the bottom part of a 25-ml burette fo a thickness
of about § to 10 mm, fill with water, and flow about 15 ml swollen strong basic
anion exchange resin (particle size: 0.18 to 0.25 mm (60 to 80 mesh) with. care
not to cause bubbles, R-C! form) in a slurry state thereinto. After the resin has
precipitated, gently pack the absorbent cotton or polyethylene wool loosened with
water thereon to a thickness of about 5 mm. An example of an anion exchange

- column 1s shown -in Figure.
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