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Determination of Lead in Copper Original and Tailings by
Flame Atomic Absorption Spectrometry

ZHANG Guanghua

(Northern Copper Co. . LTD. , Metrology Inspection Department , Yuanqu , Shanxi 043700, China)

Abstract The content of silicon in copper original and tailings is generally high. According to this feature,
copper original and tailings was digested with saturated ammonium hydrogen fluoride, hydrochloric acid
and nitric acid. Lead content in 5% nitric acid medium was determined by atomic absorption spectrometery
with air-acetylene flame. The results showed that a good linear relationship between the lead concentration
and absorbance in the range of 0. 5~3 pg/ml. The relative standard deviation was 0. 92% ~2 4% with
96. 0% ~106. 0% recovery. The detection limit was 0, 08 pg/mL, calculated as three times the standard
deviation of the blank (k=3, n=11). The established method is reliable and accurate.
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) . ) 1,
(1 mg/mL): 0.100 0 g
(99. 99%) 250 mL , ,Pb 0. 089 pg/mlL,
20 mL a+1, s : 10
, 100 mL . . . L0%.
o ( © )
(100 pg/mL): 10. 00 mLL 10 ,
100 mL . 5 mL 0.5%.
L2
S4 ( ) ; 0.8,
1
Table 1 Instrumental operation conditions
/nm /mA /mm /nm /(L emin~1)
Pb 217. 0 7 7.0 0.5 L1
1.3 2 ) )
0,0 50,1 00, 1. 50, 2 00, ; , ,
2. 50,3 00 mLL 100 mLL , 10 mLL ; y .
(1+1, ) . (1+9 o
0.0. 50,1 00,1. 50,2. 00,2. 50, 2.2
3. 00 pg/mL, 2. 00 mL 100 mL
, ¢ , 3,5,10 mL s
) , . , 3.
’ ’ 3
o Table 3 Influence of nitrate concentration
2 on lead absorbance
3497 5495 10490
21 0.133 0133 0 133
9 00 ml 100 ml. (2 pg/mL) 0.132 0132 0 134
0.133  0.133 0. 135
) (149,
1+9. 1+9, a1+9 . 3 , 3%~10%(V/V),
, , (520) .
2, 23
2 1. 00,2. 00 mL
Table 2 Influence of different medium on lead absorbance 100 mL ,
HCI HNO; H, S0, , 5 mL s s o
0. 126 0. 135 0. 204 0. 129
0126 0D 020602 . Cu(6 mg),As(0 5 mg),Ni(10 pg).
0. 127 0. 135 0. 205 0. 129
0. 128 0.133 0. 200 0. 127 Zn(5 mg), MgO (5 mg), Cd (100 pg), Fe (150 mg) .,
0. 127 0. 135 0. 207 0.128 Mo (30 pg),Co(25 pg) s Mn (100 pg)

o
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2. 4 . o 6,
2.4 1 HCI+HNO, 5
3 ( 0. 000 1 g Table 5 The mass and dosage of sample
( ) (1+1D
) /% /g , ,
, 10 mLL , , 3~5 min, /mL /mlL
= =
) 10 mL , , <0. 01 0.5
=0. 01~0. 20 02
’ ° 10 mL (11, >0 20~0.50 0.1 20. 00 8
y R 100 mL =0, 50 01 10. 00 9
’ . o 20 mL 5 #
100 mL 6
, , Table 6 Precision tests of the method(n=11) /%
2. 4.2 NH,HF,+HCI+HNO, RSD
Q0099 Q0097 Q0097 Q 0097
3 ( 0.000 1 g) 2% Q010 Q0100 Q0100 Q009 Q0098 Q00023 24
( ), Q010 Q0094 Q 0094
_ 0130 Q133 Q132 Q132
, 3~5 mL ,
4% Q132 Q133 Q133 Q132 Q132 qool4 11
R 10 mL s Q13 Q133 Q129
3~5 min, 10 mL , Q558 Q557 Q552 Q553
6% 0568 Q577 Q574 Q577 Q566 Q0096 17
° 10 mL d+D, Q562 Q570 Q566
, R 100 mL Q924 Q916 Q908 Q925
) , . 20 mL 5% 7% Q916 Q906 Q96 0928 Q916 Q0084 Q92
Q908 Q910 Q924
100 mL
0 1) ° O 92% d
, 2.4%, .
b
b ’ b
4 ° 2 " ’ 4 ® ’ 6 " ’
4 2 ’ 7 o
Table 4 Comparison of analytical results of Pb 7

content by different reagents digestion /%

HCI+HNO; NH, HF; +HCI+HNO;
170 5g Q0006 00007 00009 Q0017 Q0016 00017
27(05g Q0086 Q0088 Q0082 Q0097 QOOY7 Q0100
57(01g Q303 Q 334 Q 340 Q 355 Q 354 Q 357

Table 7 Recovery tests of the method /pg

4 ,  NH,HF, +HCl+ HNO;
s , NH,HF, +
HCI+ HNO; o
25
S,
3
0.5 g( 0. 000 1 @

27,47 ,67,77 11« )

/g /%

2% 0. 5001 49, 01 50. 00 97. 00 96. 0

4% 0. 2003 264, 4 300, 0 582. 3 106. 0

6% 0. 1001 566. 6 600, 0 1177. 3 101. 8
96. 0% ~

106. 0%, o
.
s [} - B

217. 0 nm ,
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