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Successive Determination of Cu, Ag and Zn in High Purity Bismuth

by Flame Atomic Absorption Spectrometry

DING Aimei,ZHANG Dongguang
(Department o f Quality Control, Hunan Zhuzhou Smelter Group Co. ,Ltd. . Zhuzhou » Hunan 412004, China)

Abstract A method for the successive determination of Cu, Ag and Zn in high purity bismuth was

developed by flame atomic absorption spectrometry. After the sample was pretreated by dissolving with

nitric acid, it was determined by air-acetylene flame absorption spectrometry with Cu 324 7 nm, Ag

328 1 nm and Zn 213. 8 nm as analytical lines in the diluted hydrochloric acid medium. Under the

optimized experimental conditions, the linear correlations between concentration and absorbance of Cu, Ag

and Zn were satisfied with the concentration ranges of 0. 20~0. 80 mg/L, 0. 5~2 0 mg/L and 0. 10 ~
0. 40 mg/L, respectively. The recoveries were 94 5% ~ 101 8% (Cu), 97. 3% ~ 102 6% (Ag), and
96% ~106. 3% (Zn) . The relative standard deviations (RSDs, n=11) were all less than 8% and the

results were consistent with reference values.
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Table 1 Working conditions of the instrument 50 ml ’ 60 ug .20 g
: / / / »20 pg L 10 pg s
nm /nm mA \Y (mLemin~")
Cu 3247 0.2 30 300 2 000 ’ T ’
Ag 3281 0.2 3.0 300 1800 25
Zn 2138 0.2 2.0 300 1800 , ,
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Table 2 Linearity ranges, regression equations L
and correlation coefficients s 5,
/% 5
C 0. 000 2~0. 003 A =0 09167040 0017 0 9994
" o Table 5 Comparison tests of the method /%
Ag  0.001 0~0, 005 A =0 016 87p+0. 000 3 0. 999 6
Zn 0,000 2~0 002 A =0 308 3p+0 0003 0 9991 Big038 Bi4006 Bid022 Bi1034
9 Cu Q0005 Q0005 Q0005 Q0005 Q0008 Q0007 Q 0025 Q 0026
’ 0 Ag Q0023 Q0024 Q0052 Q0054 Q0016 Q 0015 Q 0008 Q 0008
0. 999 ’ o Zn Q0005 Q0005 Q 0012 Q 0011 Q 0005 Q 0005 Q 0010 Q 0009
2.6
N b Y Y
’ 3 o ’
3 NN ’
Table 3 Analytical results of the method /% 4
Bid022 Bid034
b
SD RSD SD RSD R ,
Cu Q0008 Q0006 75 Q0025 Q00007 28
Ag Q0016 Q00006 38 Q 0008 Q 000 06 75 ° A ’
Zn Q0005 Q000033 66 Q0010 Q00008 80 )
3 NN
8 0%,
2. 7 [1] ’ ) . -
Bi4022 ; [JJ. ,2005,25(5) :91-92.
s 4, (2] s . .
L. ,2004.,20(1) . 87-88.
4
[3] .
Table 4 Results of recovery test /ng 7] 2003(8) :45-46
/% [4] . -
0. 20 0. 509 0. 189 94. 5 7 1999(1) :36-37
Cu 0. 40 0. 727 0. 32 0. 407 101. 8 (5] 0]
o . . ’
0. 50 0. 816 0. 496 99. 2
0. 50 1. 153 0513 102 6 2001,21(1) :60-62.
Ag Lo 1 625 0.64 0 985 98 5 (6] , .
L5 2. 009 1. 459 97. 3 [JJ. ,1998,8(3):51-53.
0. 10 0. 309 0. 209 104. 5 [7] . X [J]. ,
Zn 0. 20 0. 392 0. 20 0 192 96. 0 2001,21(3):5861.
0. 30 0. 519 0. 319 106. 3 r8] ) 7.
,2004,23(3) :230-232.
4 NN [9] , .
94. 5% ~106. 3%, . . [J7. ,2011,18(8) :49-51.
[10] , , .
3 L. . ,2004,10(4) ;81-83.



