Nissan Engineering Standard

Method for Atomic Absorption Spectrochemical

Revised 1993

Analysis of Copper and Copper Alloys

1. SCOPE
This Standard applies to flame atomic absorptiometric analytic methods and procedures of copper

and copper alloys (hereafter referred to as the Analytic Method) for analysing chemical elements
contained in the ranges listed in Table 1.

Table 1 - Quantitative Ranges

' Alu- [ M - hro- -

minum nese mium lium

Quantitative range(1) 0.01 - 0.02 - 0.01 - 0.1 - 0.01 - 0.01 - 0.01 - 0.01 - 0.1-
(wt%) 6.0 4.0 1.0 3.0 3.0 7.0 1.0 0.2 { 2.0

Note ('): The lower limits are rough guidelines obtained on the basis of chemical composition standards of each
element and other test results. For zinc, manganese and beryllium, however, analysis within an even lower
limit of 0.005wt% is possible made in normal circumstances.

2. GENERAL ANALYSIS METHOD
General items to be applied here are common to those described in M 0001 (General Rules on

Methods of Chemical Analysis for Metallic Materials) and NES M 0093 (General Rules of the Atomic
Absorption Analysis Method).

3. SAMPLING METHOD OF ANALYSIS SPECIMENS
The sampling method of the analysis specimens shall comply with the requirements specified in JIS
H 1012 (General rules for chemical analysis of copper and copper alloys).

4. Notation of analysis values and procedural cautions
4.1 Express the analysis results as follows:

(1) For each specimen, perform the analysis twice at least to confirm the results.

(2) Express the analysis results as a percentage. Round off the values to the decimal place as pre-
scribed in the standards for copper products and copper alloys in accordance with JIS Z 8401
(Rules for rounding off of numerical values).

4.2 Cautions to follow during analysis

(1) Measure the specimen solution immediately after preparing it. Also measure the solution pre-
pared for the calibration curve at the same time.

(2) To avoid interference with coexistent salts, use the reagents prepared by dissolving pure metals
in acid and the standard solutions commercially available for atomic absorption analysis.

(3) The copper, zinc and nickel for preparing reagents must not contain the chemical elements to be
determined.

(4) Handling of high-pressure gasLight and extinguish flames with sufficient caution. Especially han-
dle nitrogen suboxide and acetylene with extreme caution not to cause backfire or explosion. In
addition, be careful of the toxicity of nitrogen suboxide.

5. METHOD OF DETERMINATION

51 Summary
Dessolve the specimen with the hydrochloric acid and nitric acid solution, adjust the solution to a
specified volume and measure the absorbance using an atomic absorptiometer either by the
calibration curve method or the standard additive method.

Applicable standards: See page 6.
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Table 2 - Apportionment ratios (Example)

M 0102

Element concentration

hemical
Chemica Content (wt%) Apportionment ratio range in the solution to be
element _
determined (mg/m¢)

0.01-0.3 1/1 0.1-3.0
Lead 0.2-2.0 1/5 04-4.0
1.0-4.5 1/10 1.0-45
1/1 0.1-3.0
lron 1/5 04-4.0
1710 1.0-6.0
T 0.02 - 1.0 1/1 0.2-1.0
o 1.0 - 4.0 1/5 2.0 - 8.0
0.01 - 0.1 1/1 0.1-1.0
Zinc 0.1-0.5 1/5 0.2-1.0
0.5-1.0 1/10 05-1.0
Alumi 0.1-1.0 1/1 1.0 -10.0
yminum 0.5- 3.0 1/5 1.0 - 6.0
0.01-0.2 1/1 0.1-2.0
Manganese 0.1-1.0 1/5 02-20
0.5-3.0 1/10 0.6-3.0
0.01 -0.5 1/1 0.1-5.0
Nickel 0.2-25 1/5 04-50
1.0-7.0 1/10 1.0-7.0
0.01-0.2 171 0.1-20
Coball 0.1- 1.0 1/5 0.2 - 2.0
Chromium 0.01-0.2 1/1 0.1-2.0
Bervilium 0.1-1.0 1/5 0.2-2.0
d 0.5 - 2.0 1110 0.5- 2.0

(4) Measure the absorbance of the specimen solution for each chemical element using an atomic

absorptiometer in accordance with the measurement conditions shown in Table 3.

Table 3 - Measurement conditions

| Relative sensitivi
Chemical element | Analytical line (nm) v .e '.' Y Flame to be used
of analytical line

1993

Reference value of gas
flow rate (I/min)

217.0 100 Air 14
Lead 261.4 2.7 Air and acetylene Acetvlene 3
283.3" 40.0 4
lron 248.3 100 Air and acetylene Alr 8.1
372.0° 115 y Acetylene 1.2
224.6°(1)(3) 100 Air and acetylene (1) Air 20
235 5 715 Acetylene 4
Tin
284.0 32.0 Nitrogen suboxide and | Nitrogen suboxide 8.5
286.3*(3) 55.5 acetylene (3) Acetylene 6.5
_ . , Air 13
Zinc 213.9 Air and acetylene Acetylene 3
N . " . |
AlUMINum 309.3* Itrogen suboxide and | Nitrogen suboxide 8.5

acetylene

Acetylene 6.5
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