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Table 1 Operation parameters of FAAS

(nm) (mA) (nm) L/min L/min

Cu 324.8 327.4 249.2 4.0 1.3 1.2 15.0
Pb  217.0 283.3 261.4 6.0 0.4 1.6 15.0
Zn 213.9 307.6 4.0 1.3 1.2 15.0

1.3
1.3.1
0. 1000g
HCI 15 ~20ml,
20 ~30min, HNO,5ml,
, ( ,
1 ~2ml HCIO, , ),
. 1+1 HNO,5ml, ,

100ml ,

’

50ml .

1.3.2

NN 1 0.0.5.1.0,
2.0.3.0,5.0.7.0.,10. Opug/ml, 1
:0.0.25.0.5.1.0,1.5 2. Opg/ml; |
2 0.,5.0,10.0,15.0,20.0.25. Opug/ml; |
N 3 0.0,20.0,40.0,60.
0.80.0,100.0.,150. Opg/ml; | | 4
0. 100, 200, 300, 400, 500, 600, 800,
1000 g/ ml, 5%  HNO,,

2.1

( ,2007) 0 0
324. 8nm 217. Onm . 213. 9nm, |
0.5 ~10pg/ml . 0~
1. Opg/ml ,
0~
25 pg/ml . 0 ~2.0pg/ml
° 5. 00%
\ ,0.50% o

( ,2009) ,

’ o

327. 4nm 249. 2nm
307. 6nm o

283. 3nm
261. 4nm
2.2
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500pwg/ml o ,
500pwg/ml o
s s 2,
Table 2 Linear ranges of calibration curves and detection limits
(nm) p(B )/(pg/ml) (%) (ng/ml)
Cu 324.8 0.5~10 0.010 ~0.50 A=0.00019+0.021p 1.0000 0.03
327.4 2 ~25 0.10 ~2.00 A=0.0016+0.0077p 0.9999 0.18
249.2 20 ~ 150 1.00 ~10.00 A=0.00056+0.00071p 1. 0000 0.36
100 ~ 1000 5.00 ~50.00 A=0.0012+0.00065p 0.9997 1.15
Pb 217.0 0.5~10 0.01 ~0.50 A=0.0016+0.014p 0.9999 0.05
283.3 2~25 0.10 ~2.00 A =0.00046+0.0069p 0.9996 0.11
261.4 20 ~ 150 1.00 ~10.00 A =0.000022+0. 00024 p 1.0000 1.16
100 ~ 1000 5.00 ~50.00 A =0.0025+0.00021p 0.9996 2.67
Zn 213.9 0.05~2.0 0.0005 ~0.50 A=0.0019+0.20p 0.9995 0.005
307.6 20 ~ 150 1.00 ~10.00 A =0.000061+0.000061p 0.9998 3.30
100 ~ 1000 5.00 ~50.00 A =0.000013+0.000059p 0.9999 4.62
2.3 ,
Fe .Co Ni Mo W . .Cd.Bi 2 mg/ml,Ca Mg, Cl” ,
Mn 0.8 mg/ml,V Al K Na. Ti o . ,
0.5 mg/ml,Ba Cr . Si 0.2 mg/ml, As o
0.2 mg/ml, Ag 20 g/ ml 1% 2% 3% 5% 7% .10%
o , 2% ~
, 10% , o
Fe .Sn Mo  Bi 2.5 mg/ml, Co Ni K Na, , , ,
Sb.Sr.V.Cd 1. Omg/ml, Ca Mg 5% |
0.5 mg/ml,Ba Cr Si Ti, As, Mn. Al 0.2 2.5
mg/ml, o ,
Fe .Cd ,Bi 1.0 mg/ml, Co,Ni , o 2.4.6.38.10
10mg/ml, 0.5 mg/ml, K Na ,Ca Mg.Sb, s 4 ,
V.Cr.Ti As Mn Al Mo 0.5 mg/ml, , o
° 3ml 200g/1  PEG-4000( -
, 4000), 2.5 ,
. o HCI, , ( ,2007)
HNO, .HF HCIO, , 2.6
Si ( ,2001) ., ,
2.4 GBWO07163 ,GBW07286 ,
o 3 ,
) 98.91 ~101. 08% , 4
PO} >S02 >Cl">NO; >ClO; ( ,1990) , ) (95 ~
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Table 3 Results of recovery rate test
GBW07163 GBW 7286
(mg) (mg) (mg) (%) (mg) (mg) (mg) (%)
Cu 1.05 10.00 10.99 99.46 0.22 10. 00 10.33 101.08
10.93 98.91 10.22 100. 00
11.11 100. 54 10.24 100.20
Pb 2.17 5.00 7.19 100.28 1.27 5.00 6.32 100. 81
7.22 100.70 6.33 100.97
7.17 100. 00 6.29 100. 26
Zn 4.26 5.00 9.25 99.89 2.51 5.00 7.58 100. 93
9.35 100.97 7.46 99.33
9.26 100. 00 7.48 99.60
4 (n=5)
Table 4 Test of precision and accuracy of the method
Cu Pb Zn
RSD RSD RSD
0(Cu)/107?  w(Cu)/102 (%)  o(Pb)/102  w(Pb)/1072 (%) w(Zn)/102  ®(Zn)/1072 (%)
GBW07163 1.05+0.02 1.05+0.03 3.93 2.16+0.02 2.17+0.07 1.32 4.26+0.02 4.26+0. 15 0.98
GBWO07164 2.81+0.02 2.80+0.09 1.10 0.056+0.001  0.056=+0. 005 3.34 0.156+0.002 0. 143+0.006 2.52
GBWO07165  0.093+0.001  0.096+0.007 2.15 5.16+0.03 5.13+0.08 1.28 13.95+0. 06 13.90+0. 20 0.91
GBW07287  0.025+0.001  0.028+0.003 4.90 3.36+0.02 3.38+0.07 0.83 6.28+0.03 6.20+0.09 1.06
5 (n=5)
Table 5 Analytical results of samples
Cu Pb Zn
®(Cu)/107% »(Cu)/1072 (%) »(Pb)/1072 w(Pb)/1072 (%) ®(Zn)/1072 w(Zn)/1072 (%)
24.05 24.20" 0.62 0.038 0.040 5.00 0.052 0.057 8.78
0.027 0.028 3.57 57.34 57.10" 0.42 3.12 3.30" 5.45
0.138 0.138 0.00 1.45 1.447 0.69 52.82 52.70" 2.28
34567 2009 10 s 2002
s 2008 7 2009 11, = o
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Table 6 Comparison of analysis results of lead—ore samples from Sangejing with different methods
o(Pb )/1072)
20044006 13.77" 13.73 14.42 25 13.60
20043344 12.26" 12.07 11.38 25 12.15
20043952 26.38" 26.61 27.00 50 26.80
20043984 22.53" 22.80 23.50 50 22.30
20043985 38.89" 38.85 37.82 50 39.00
20043986 28.29" 28.11 29.40 50 28.50
20043988 24.05" 24.16 24.80 50 24.30
20043991 22.20" 22.11 22.92 50 22.02
20044004 17.64 17.35 16.90 25 17.28
20052656 33.18" 33.37 34.62 50 33.85
7 ,
10 , , , , ,
s o
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Continuous Measurements of Copper, Lead and Zinc Content in Ore Samples by the

Flame Atomic Absorption Spectrometry With Hyposensitive Lines

ZHANG Hua, SI De-yong
(Gold Geological Party No.8 of CAPF, Urumgi 830057)

Abstract: The content of copper, lead and zinc in high—grade ore samples was measured by the flame atomic absorption spectrometry with the hypo-
sensitive lines of copper (327.4 nm and 249.2nm) , lead (283.3 nm and 261.4nm) and zinc(307.6nm ) as the analytical lines, respectively. The in-
terferences of matrix and major impurities in these samples were examined. The results show that when the mass concentrations of copper and zinc are less
than 2mg/ml, they had no interference on the determination of lead. When the mass concentration of lead was less than 2mg/ml, it had no interference
on the determination of copper. And as the mass concentration of lead was less than 0. 5Smg/ml, it had no interference on the determination of zinc; When
the mass concentrations of major impurities including iron, cobalt, nickel, calcium and magnesium were less than 1mg/ml, silicon and aluminum were
less than 0. 2mg/ml, they had no interference on the determination of copper, lead and zinc. The linearity range of copper, lead and zinc was 0 ~
1000pg/ml. The precision of the method was less than 5% (RSD, n=5), and the recovery rates of the method for the elements were in the range of 98.
91% ~101.08% . The method has been applied to the determination of copper, lead and zinc in high—grade ore samples meeting the national standards,
and the results are in agreement with certified values.

Key words: hyposensitive line, flame atomic absorption spectrometry, copper, lead, zinc, high—grade ore sample
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