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RSD n =11 6% 89.4% ~108.0%
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Determination of Micro Amount of Elements in Antimony Concentrates by
Inductively Coupled Plasma-Optical Emission Spectrometry

YUAN Ai-ping WANG Jing-ling QIN Ran TANG Yan-xia HUANG Yu-long
Guangxi Entry-Exit Inspection and Quarantine Bureau Nanning 530028 China

Abstract A method for the determination of micro-amount of Zn Cd Pb Si Mn Fe Mg Ca Cu and Ag in antimony
concenrtates by inductively coupled plasma-optical emission spectrometry ICP-OES was developed. The sample was dissolved with
concentrated HCI after removing antimony by hydrobromic acid. The instrument operation parameters were optimized. The recovery
of the method for these elements were 89.4% ~ 108.0% with precision of less than 6% RSD n =11 . Compared with AAS the
method provides advantages of low detection limits  good precision high analytical efficiency. The method is suitable for entry-exit
inspection of antimony concentrates.
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100 g/L 200 g/L 2
HCl HNO, HBr ©>40% Table 2 The analytical spectral lines and
background substraction points
Aquapro 18.2 mQ)- cm / /
1.3 A/nm - BGCI  BGC2 A/nm BGCl  BGC2
0.500 g 150 ml Ag 3280 9 8 | Mg 2795 6 26
15 ml HCl HZS Ca 317.9 8 29 Mn 257.6 8 29
Cd 214.4 6 27 Pb 220.3 7 29
Sml HNO; 3 mL HBr 5 Cu 3247 8 25 si 2516 5 26
ml.  HNO; 2 mL HBr Fe 259.9 8 24 7Zn 206. 2 7 24
5mlL  HCl 10 mL 100 g/L 2 min
0.12 mol/L HCI 50 mL 2.2
A Cu Cd
Mg Mn Si Ca Cd Mg Mn Si
g G T TEC <0.001
Ag
5 mL  HNO, 0.16
2.3
mol/L HNO, 50 mL "
B A 5mL 50 mL 0.6 mol/L
HCI
Pb Fe Zn Ca Pb Fe Zn Cu
A
0.24 ¢
1.3
1.4 1.3 “ 5 mL
HNO; 3 mL HBr 2 min
BLK STD1 STD2 0.8 " “ 5mL  HNO,
mol/LL HNO; STD3 STD4 BLK 0. 6 mol/L 2ml.  HCl 5 mL 200 g/L
HCl1 1 !
Ag “ 5 mL  HNO,
! " 5mL  HNO,
Table 1  Preparation of standard solution 0.16 mol/L HNO,
py/ me: 17! 50 ml.
Ag Ca C€Cd Cu Fe Mg Mn Si Pb Zn
BLK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
STD1 20 0.5000 g 150 mL
STD2 4.0 15 mL
STD3 2.5 2.0 4.0 20.0 2.0 2.0 4.0 20.0 10.0 5 mL 200 g/L
STD4 5.0 4.0 80 40.0 4.0 4.0 8.0 40.0 20.0
50 mL
1.3« "
2
21 3 Cu Cd Fe Pb
Si Mn
2.4
Zn Cd Pb Si Mn Fe Mg Ca Cu Ag 9
9 RSD 11
10 3 4
RSD n=11 6%
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Table 3 Comparison of analytical results of elements in antimony HCl H,S
sulphide concentrates with different dissolution methods
pp/ mg: L-! pp/ mg: L-! 6 o
Table 6  Analytical results of the elements in antimony concentrates
Ag 221 223 2.17 Fe 169 166 177 wy/ %
Ca 1.97 2.02 2.01 Mn 0.343  0.280 0.384
Cu 7.05 6.80 7.44 Pb 385 380 345 AAS
Cd 5.59 5.52 4.89 Zn 40.4 40.5 39.4
.. Ag 0.0014 0.0014 0.0014 0.0014 0.0020
Mg 0.218 0.210 0.201 Si 0.223  0.113  0.177
Ca 0.36 0.35 0.33 0.33 0.36
Cd 0.023 0.023 0.021 0.021 0.020
4 Cu 0.056 0.055 0.055 0.056 0.055
Table 4  Detection limits and precision tests of the method Fe 0.56 0.57 0.53 0.54 0.53
Mg 0.019 0.019 0.019 0.020 0.016
RSD/% y RSD/% | Mn  0.0080  0.0079  0.0078  0.0080  0.0078
pe L pe L Pb 1.34 1.34 1.32 1.36 1.29
Ag 1.97 0.67 Fe 5.96 0.11 Zn 0.20 0.20 0.19 0.20 0.18
Ca 1.58 0.33 Mn 1.46 0.01
Cu 1.677 0.08 Pb 2.33 0.53 AAS
Cd 1.79 0.03 Zn 2.73 0.02 n o1 > o > >
Mg 1.58 0.01 Si 3.97 1.30 & 0.0 0.0 0.0 0.0 0.0
Ca 0.026 0.027 0.028 0.028 0.025
Cd 0.014 0.014 0.013 0.014 0.012
2.5 Cu 0.33 0.33 0.30 0.32 0.30
Fe 6.95 6.96 6.90 7.00 7.09
Mg 0.0040 0.0039 0.0036 0.0037 0.0040
1.3 Mo 0.024 0.023 0.020 0.019 0.020
2 Ph 9.26 9.25 9.31 9.30 9.13
Sh 7n 1.02 1.03 1.01 1.02 0.99
1 ICP - OES
5 89.4% ~108.0% w
5 4
Table 5 Recovery test of the method ! GB/T 15080. 1 ~15080.9—1994 S
2 . J
-1 -1
py/ me L py/ me L 1999 35 12 540 -541.
R/% R/% 3 : J
1995 12 5 52 -54.
Mg 1.22 1 2.17  95.0 Zn 4.84 2 6.88 102.0 4 . - J .
Mn 0.137 1 L1l 973 || ¢d 0.53 1 1.59 105.4 1996 25 5 47 —49.
Fe 14.1 10 24.9 108.0 Ca 44.6 10 54.4 98.0 5 . _
Cu 0.993 1 2.02 102.7 S]ij 0.636 1 1.53  89.4 j . 2001 37
Ag 0.113 1 1.02  90.7 P 55.6 10 65.4 98.0
£ 8 378 -379.
6 .
6 - J.
2006 26 8 1553 —1556.
7 . ICP - OES
J. 2006 15 2 89 -90.
3 8 _ICP - AES J.
2001 21 4 540 -541.
ICP - OES 9 (RIS CID - ICP - AES Ph Fe
10 Cu As Bi Hg Se J. 1998 15 1
73 -76.
10 . ICP - ES
J . 1997 7 6 32 -34.
ICP - OES Ag Ca Cd Cu Fe Mg Mn Pb Si 11 ) _
Zn ICP - OES J. 1993 3 2 154 - 156.
12 . M . 1981
265 -273.
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