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Determination of Lead, Copper, Iron, Nickel and Calcium in Sulphur
by Inductively Coupled Plasma Atomic Emission Spectrometry(ICP-AES)

LV Xinming', XIANG Huan’, WANG Dong', MA Ling'
(1. Alashankou Entry-exit Inspection and Quarantine Bureau , Alashankou, Xinjiang 833418 ,China;

2. Chemical Engineering Institute , Shihezi University , Shihezi, Xinjiang 832003 ,China)

Abstract ICP-AES for the determination of lead, copper, iron, nickel and calcium in sulphur was
proposed. The analytical line of each element was selected and the detection limit of the working parameter
method was determined by orthogonal test. Experiments showed that the detection limit of the method was
0.004 6—0.012 pg/mL. The recoveries of the method were 85. 3%—112%, and the relative standard
deviations (n=75) were less than 9.82%. The determination method above was filled in the gaps of the
determination method of lead, zinc and titanium in in sulphur.
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Table 1 Standard curve preparation concentration

/(ng+ L7")

JCE AR Ca Cu Fe Ni Pb

= 0. 00 0. 00 0. 00 0. 00 0. 00
PRl £k 1 0.10 0.10 0.10 0.10 0.10
i iy 28 2 1. 00 1. 00 1. 00 1. 00 1. 00
P i i 2% 3 5. 00 5. 00 5. 00 5. 00 5. 00
FrAEfl 2k 4 10.00  10.00  10.00  10.00  10.00
FRufE £ 5 50.00  50.00 50.00  50.00  50.00
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Table 2 Detection limit of the method

TGRS /om MG HHBERER (pgemLD
Pb 216.9 0.999 67 0. 006 0
Ni231. 6 0.999 52 0.006 0
Cu224. 7 0.998 35 0. 004 6
Fe238. 2 0.999 37 0.032 0
Cad22. 6 0.996 58 0.012 0

T o fl £ 0 AH 56 ik 3] 0. 996 58, 7 Bk K
FR7E 0. 004 6~0.012 pg/mL,
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Table 3 Determination of sample recovery rate /(pg e+ mL™")

TR et/ g JnpR R i 0 7 L ik e / 4
20. 000 13 24.91 97.8
Ca 20. 000 30 24.91 95. 4
20. 000 40 24.91 92.8
20. 000 0. 04 0.0737 85.3
Cu 20. 000 0. 06 0.0737 102
20. 000 0. 09 0. 0737 112
20. 000 9.0 15. 67 88. 3
Fe 20. 000 20.0 15. 67 94. 2
20. 000 25.0 15. 67 93.4
20. 000 0.03 0. 053 87.6
Ni 20. 000 0. 06 0. 053 108
20. 000 0. 09 0.053 97.2
20. 000 0.6 0. 84 102
Pb 20. 000 1.2 0. 84 99. 4
20. 000 1.6 0. 84 98. 4
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Table 4 Verification of sample repeatability

1% 2%

R P o o A 22 XS b o 22/ 6 FHE o 4 A 22 A b o 22/ 4
Ca 27.75 0.534 1.9 1.63 0. 160 9.8

Cu 0.76 0.033 7 4.5 0.038 0.003 6 9.5

Fe 15. 62 0. 969 6.2 3.31 0. 290 8.8

Ni 0.059 8 0.005 8 9.6 0.098 0.082 8.4

Pb 0.81 0.074 1 9.2 0.21 0.019 9.0
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