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Colorimetric Determination of Impurities in Commercial Lead
of Cable (Part 1)

—The Quantitative Analysis of Ag, Bi and As—

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

Kensuke Kowatari
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

The writers have devoted to the search for a rapid and accurate method for the

determination of micro-quantities of Ag, Bi and As contained in commercial lead

using Hitachi Photoelectric Filter and Spectro Photometers for analysis.

For the colouring of the above they had recourse to P-Dimethylaminobenzlidener-

hodamine method, Thicurea method,

spectively for Ag, Bi and As.

and Hetropolymolybdenum Blue method re-

The stress was placed in their study on the effect of the following variables on

the colouring or the stability of colour:

Acidity, reagent concentration, temperature

of colour developer, and interfering metal ions.

Based on the

results obtained the writers have determined some procedures for

the analysis which they assure provide a good agreement with the JIS method. The

operation furthermore required 8 to 11 minutes for the analysis of Ag, 7 to 10 minutes

for Bi and 33 to 37 minutes for As.
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Bi 10 me /100 cc 20mg L EX v sind
Fe 1 mg 3mg X VIKOUS T
Cu 0.5 mg 1mg X ViRES AT
Zn 2.0mg 25mg X VIRE S AT
Ag 0.5 mg lmg XYEHaBEARET D
Sh 1 mg 100mg XV 1N@dEEHT 5
Sn 5me 10mg X v g sEd 5
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X0 {’J?L D CHE B AN RIS 7o B 7L Sz
(F) SEfaoLEN: (D)  JoERRIC X 2 2R pbisn) & < 15 4L
= 60_-';+1—.ﬁiﬂ-:l:thF-3L%H VEIE L KNT B0, SRR D NICIES 2 2 ENETH D
A E L Chz, fEAUIEE 4R L 51 20 ] (E) (il ~ g rhic ds T Sb, Cu, Fe (3575 & {4
P 5 & 2 L Uig\u s 2 & ZHd T TX %
w4 F B O K O E OB Table 4. Stability of Color
itk # =3 ‘ W e e 13 FF ) (nr)
‘me) { 0.25 0.5 1 2 3 10 20
0. 02 | 0.025 6. 025 0. 025 0. 025 | 0. 025 0. 024 0.025
0. 04 | 0. 045 ; 0. 045 0. 045 0. 045 | 0. 045 0. 045 0. 046
0.06 | 0. 065 | 0. 065 0. 065 0. 065 0. 065 0. 064 0. 066
0.08 0. 085 | 0. 085 0. 085 0. 085 0. 085 | 0. 085 0. 085
[
0.10 0.105 | 0.105 | 0.105 0.105 | 0.105 | 0.100 0.101
0.12 | 0.125 0.125 0.125 | 0.125 | 0.125 | 0.125 0.126
| 1
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Table 5 Comparison of Analytical Data on Colorimetric
and JIS Method
7 ' @ B o k& £ ® 4 (%) & W fhﬁ (%)
®OOB 5 . . : . .
B Ag | Cu As Sh Sn Zn Fe Bi ]ICS ik Hﬁ;[:ﬁ ,.LE_ﬁi'{[El -2 }L
: Ik e (i i | = | - F
| No. 1 L — 0. 005 tr 0.004 tr | tr 0.0025  0.004 % tr | 0 tr 0. 0000
No. 2 — 0.065 0.0008 0.002  0.00L 0.0004 0.0033  0.011 | 0.0040 ‘ 0.080 | 0.0041 |-0.0001
No. 3 - 0.001 0.001 0. 001 tr 0.0005 = 0.0015  0.003 | 0.0018 | 0.045 0.0016 —0.0002
Ag | [€:F ey ‘
No. 1+0.02 mgAg i 0.0020 | 0.050 0.0020 ==0.0000
.~ No. 140.05 mgAg —~ | 0.0050 ~ 0.090 | 0.0049 —0.0001
| No. 14-0.07 mgAg - | 0.0070 | 0.125 0.0075 -+0.0005
ity 5 A tr 0.044 | 0.008 | 0.032| — tr 0. 006 s 0.026 | 0.069 | 0.025 [—0.001
ey 5 B tr 0.001 tr 0.001 tr 0.001 | 0.002 | — tr 0. 001 tr  |+0.000
Bi (i FmfiE)
1 ¢ % B40.1mgBi 0.010 | 0.030 | 0.011 |-+0.001
% 4 B4+0.3meBi | 0.030 | 0.078 | 0.029 |—0.001
% 4 B+0.5meBi | 0.050 | 0.129 | 0.048 |—0. 002
No. 1 o otr 0.0053 — 0. 0004 tr tr 0.0002 | 0.0010 0.005 | 0.0275 | 0.0047 |+-0.0003
No. 2 tr | 0.0016  ~— | 0.0230  tr tr 0.0001 | 0.0074 | 0.0020 | 0.001 tr  |+0.0020
As | | | (F &)
No. 14-0.06 mgAs | | 0.0110 | 0.085 | 0.0160 j—0.0050
No. 240.02 mgAs | | 0.0040 | 0.020 | 0.0030 |--0.0010

(F) fEH 74 4 21k No. 50 CEREFLD A2 THIE
H®ifHIY 100 ce 1 0.01~0.10 mgAg TH 4.
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Table 6. Required Time for Analysis
| B o®m #% B (min)
i & —
Ao Bi As
HEDOE2Y LY 0.5 0.5 0.5
) fi 5~9 5~8 s
PbSO4 4 HE <= .- 4~5
a s B 1k — — 4~5
=l e 7l 1 1 1
| o " = = 20~ 25
e & It = ! 0.5 0.5 1
it | 7~10 | 7~10 ‘ 33~ 37
l _ - o
JIS #: 180~ 250 . 240~360 \ 3~4H
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Thrustor Operated Knife Switch
Y - P— S R EX LB F
Rl 2= = fr"aﬁ: SMEE DU HEN T T Wi /”-'7_: LS B :
[ 5 2k CUR R O Ml B PRbE OB %, 1D 2 He % 3KB, s EA 1,500V,

fr KR o Z OIS X DT, SRR Y 1,000 A =#fzcif 200 V
7 2 2 —RE R GE ST 05, IR DR R
SO A EBEHS A S S REH Y 7 2 2 —FHiRE A Fig.1. Thrustor Operated
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