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Simultaneous Determination of Cd, Co, Cu, Mg,
Mn, Ni, Pb, Zn and Ca in Laterite Nickel Ore by Inductively
Coupled Plasma Atomic Emission Spectrometry (ICP AES)
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Abstract A new analytical method was proposed to simultaneously determine Cd, Co, Cu, Mg, Mn, Ni,
Pb, Zn and Ca in laterite nickel ore by inductively coupled plasma atomic emission spectrometry ( ICP-
AES). The samples were first treated by hydrochloric acid, nitric acid and hydrofluoric acid and then de
termined by ICP-AES under optimal instrument conditions with hydrochloric acid as the testing medium.

T he detection limits for each element were @ 0001% ~ Q 0033 Hg/ mL and the relative standard deviations
(RSD,n= 6)were 0. 15% ~ 1. 89%. The recoveries for testing the spiked samples were between 91. 4% ~

107. 2%. The comparison test showed that the values determined by ICP-AES were consistent with those
by flame atomic absorption spectrometry.
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Table 1 The optimal instrument condition
/ / / / v/
RF /W _
k Pa (L*min- 1) (Lemin-1) mm (mL*min-1)
1100 220 64 10 15 10 100
22 (1+ 19)
R 1. 00 mg/ mL ;
(1+ 9 , (1+ 19) " ;
2
Table 2 The elemental concentrations for the series of standard Solutions Hgeml-!
Mg Ni Mn Ca Co Pb Zn Cd Cu
1 0 0 0 0 0 0 0 0 0
2 10 0 50 25 25 25 25 25 25 25
3 20 0 10 0 50 50 50 50 50 50 50
4 300 150 75 75 75 75 75 75 75
5 40 0 20 0 10 0 10 0 10 0 10 0 10 0 10 0 10 0
23 , ,
01 g ( 0. 0001 g) :
200 mL , 3 mL 15 mL ,
5 mL , s 3
5 mL 3
100 mL. , Table 3 Analytical spectral lines of the elements
5 mL 50 mL s /nm
(1+ 19) , , Mg 285 213 117
Ni 221 647 151
’ 6 Mn 257 610 130
, Ca 393 366 85
Co 237 862 141
3 Pb 220 353 152
7/n 213 856 156
31 Cd 228 802 147
Cu 324 754 103
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Figure 1. Effects of hydrochloric acid media on the

determined elements.
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Table4 Curve equations and detection limits of the method
/(HgemL- 1)
Ca Y= 114 4x+ 2 1176 0 0002
Cd Y= 565 35x+ 31 546 0 0001
Co Y= 32 831x+ 0 4218 0 0001
Cu Y= 168 94x+ 4 4356 0 0002
Mg Y= 804 24x+ 24 344 0 0033
Mn Y= 976 2x+ 32 502 0 0008
Ni Y= 285 56x+ 11 925 0 0002
Pb Y= 26 436x+ 0 4601 0 0006
Zn Y= 355 23x+ 6 0783 0 0001
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Table 5 The analytical results of recovery tests
/ / /
/%
(HgemL-1) (HgemL-1) (HgemL-1!)
Mg 7. 387 L5 1. 371 91 4
Ni 1 685 20 2. 053 102 7
Mn 0 331 10 1. 034 103 4
Ca 0 441 10 1. 016 101 6
Co 0 058 Q5 0.518 103 7
Pb 0 004 L0 1. 072 107 2
Zn 0 025 Q5 0. 484 96 8
Cd < 0 001 Q5 0. 526 105 2
Cu 0 015 Q5 0. 474 94 8
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Table 6 Precisions of the method in the comparison test

RSD/ % AAS

o/ % (n=6) o/ %
Ca 0 444 1 89 0 438
Cd < 0 001 015 < 0 001
Co 0 057 0 37 0 060
Cu 0 011 Q70 Q0 010
1 Mg 7. 326 0 38 7. 387
Mn 0 330 Q0 56 Q0 328
Ni 1 694 120 1L 652
Pb 0 005 Q70 Q0 006
Zn 0 026 0 47 Q0 030
, (ICP-
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