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Colorimetric Determination of Impurities in Commercial
Lead for Cable (Part 2)

-The Quantitative Analysis of Cu and Fe —

By Tomiyasu Shimoyamada and Eiichi Tachibana
Hitachi Wire Works, Hitachi, Ltd.

Abstract

Urged by the need for such a method as enabling a rapid and accurate deter-
mination of micro-quantities of Cu and Fe contained in commercial lead, the writers
conducted this research work with the aid of Hitachi Photoelectric Filter and Spectro-
photometers for analysis.

To mention the basic procedures completed by the writers as a result of their
experimental study ;

(1) The quantitative analysis of Cu:

A specimen is dissolved in sulphuric acid and filtered into messflask. The
filtrate is neutralized with NH:OH. Then acetic acid, gum arabic solution and
rubeanic acid are added to the solution. The resulting coloration which
is measured for its absorbency at 610 m, or by the so-called No. 43 filter.

(2) The quantitative analysis of Fe:

The prodedure goes the same until the filtrate is neutralized with NH,OH.
After the addition of acetic acid, Hydroxylamine Hydrochloride, and O-Phena-
throline, the absorbency of resulting reddish orange coloration is measured at
510 m .

Every coloration remains stable at the room temperature for 30 minutes after
reaction and does not interfered by other metal ions in lead. The operation requires
9 to 10 minutes for either of the above two analyses.
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Table 1. Preparation of Reagent Solution
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Fig.1. Calibration Curve for Cu

Determination
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Table 2. Comparison of Analytical Data on Colorimetric and JIS Method
o | ® 0B 0 (- ® 5 (%) & MmO (%)
# OB % B — - - S —
Gl . Ag | As Sb | Sn Zn | Fe | Bi Cu |#ERZE & @& B =
| No. 1 ~0.0008  0.0012 tr 0.002 0.0018  0.001 0.013 e 0.056 | 0.054 | —0.002
! No. 2 0.0005  0.0013 | 0.0018  0.001 0.0008  0.0004 0.016 — 0.065 0.064 | —0.001
Cu No. 3 tr tr 0.0009 0.0099 0.0010 0.0018 0.008 - 0.042 0.045 | +0.003
No. 340.2 mg Cu 0.062 0.064 +0.002
No. 3+40.1 mg Cu 0.052 0.050 | —0.002
\No. 140.2 mg Cu 0.076 | 0.078 | —0.002
| No, 1 0.001 0.0015 | 0.0018  0.0020 = 0.0004 — 0.13 0.001 0.0019 = 0.0017 = —0.0002
No. 2 0.6011  0.0008 | 0.0008 tr 0.051 — 0.12 0.0008  0.0021 = 0.0018  —0.0003
Fe‘ No. 3 tr 0.0011 = 0.0016  0.0019 tr — 0.11 0.002 0.0011  0.0010 = —0.0001
No. 3+0.02mg Fe 0.0031 0.0030 | —0.0001
No. 3+0.04mg Fe 0.0051 | 0.0049 | —0.0002
; |
' No. 3+0.06mg Fe 0.0071 | 0.0069 !—0.0002
== T ey I Sue L8 <. ., S 1 S
= 3 £ &F M A B OB M (2) &% O & =B
Table 3. Required Time for Analysis (A) 2 1%:2 O-Phenanthroline o3& EEkke
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12 e - SO i g
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3 B o 3 H» v oL 0.5 0.5 o Ve
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= - & 2 =4 i (D) BB cbICHETE, 20 FLANLEE T
#AOE RN B xR A 1 1 5 7
H i 2t & | 1 1 il
' : (E) AP EFENHHEEAF VIIHERTY, HE
2t 9~10 9~10
. R & TED,
J I S 2~3 F S s 2
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cc 1 0.01~0.1 mg “’C‘j};i{;o
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(C) FEFEE L 18~23°C e T—3 N 2 b
26

(D) BrEREC X %Ey, e 30 5LHC
GE LI,

(E) @hic& s 20 Rk thE i 31
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N =V DERIDIEL NS RGAT L,
[ft}€ 74 n 2 No. 43
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