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Table 1 Results of recovery test for elemental sulfur

FE i G 5 e 5 Jinr & MIEC SN A1 iy
Sample Found/ Added/ Total Recovery/
No. g g found/g %
S5 0.001 36 0.002 00 0.003 30 97
S3 0.003 24 0.006 50 0.00955 97
N 0.004 86 0.00500 0.009 84 100
2.3 STk

P 1 45 S T MR R R DOE IR ik . T
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Table 2 Spectral interference of calcium with sulfur pg/mL

10 pg/mL S 70 pg/mL S 150 pg/mL S

pes S 180.731 nm S 182.034 nm S 180.731 nm S 182.034 nm S 180.731 nm S 182.034 nm

I 5E (8 1 22 I 7E {8 1R 22 I 5E {8 12 I 5E {H 12 I 7E {8 1R 22 e (A 1% 2

Found Error Found Error Found Error Found Error Found Error Found Error
0 9.90 —0.10 10.02 0.02 72.88 2.88 71.35 1.35 151.14 1.14 151.41 1.41
10 10.03 0.03 10.17 0.17 73.21 3.21 71.97 1.97 150.88 0.88 149.78 —0.21
15 10.39 0.39 10.18 0.18 73.89 3.89 72.16 2.16 152.73 2.73 151.68 1.68
35 10.56 0.56 10.34 0.24 72.96 2.96 71.53 1.53 152.39 2.39 152.07 2.07
70 10.98 0.98 10.27 0.27 71.82 1.82 70.62 0.62 149.88 —0.12 148.18 —1.82
100 11.13 1.13 10.21 0.21 72.11 2.11 70.98 0.98 149.03 —0.97 148.06 —1.94
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Table 3

Interference of iron matrix with sulfur

w/ %

S A 5E . Found of S

FE i
Sample No. YS/1

1047.4—2015

ARMA R AR V8 8 P 2 o by

Calibration curve without iron matrix

I A e R ) o i £

Calibration curve with iron matrix

S5 0.65 0.65
S2 2.42 2.36
S1 6.78 6.65

0.66
2.40
6.86
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Table 4 Calibration curve and detection limit

LR Pk M BReEyEp ¥ AR R - o B
Element Wavelength/nm  Linear range/(pg/mL) Linear regression equation Correlation coefficient  Detection limit w /%
S 182.034 0.10~150 y=0.188x 0.9998 0.0135
x5 BEERBER
Table 5 Results of precision test
ETRE W {8 T E o o g 2 RSD/
No. Found w/% Average w/% SD w/% %
S5 0.635,0.638,0.654,0.662,0.669,0.679,0.687,0.691,0.692,0.693,0.715 0.674 0.025 3.7
S3 1.532,1.552,1.582,1.592,1.605,1.610,1.614,1.617,1.635.,1.655,1.674 1.606 0.0415 2.6
S2 2.308,2.355,2.356,2.367,2.374,2.386,2.414,2.452,2.458,2.494,2.514 2.407 0.064 8 2.7
S4 4.715,4.764,4.779,4.856 ,4.857,4.899,4.949,4.968,5.024,5.039,5.045 4.900 0.116 2.4
S1 6.623,6.727,6.777,6.828,6.854,6.951,6.983,6.991,7.029,7.040,7.059 6.897 0.144 2.1

274172017 XS5 = N AR S R K .
2.7 EWMERE

T A A 3E bR R R B SE 5 7 kR
YS/T 1047. 4— 2015 il @ 2k ™ 1k 2= 20 B 7 3656 4
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K6 AEFEILXMER(n=11)

Table 6 Comparison of test results of different methods w/ %
JKERE S Level (horizontal) samples
A S5 S3 S2 S4 S1
ftem ICP- YS/T ICP- YS/T ICP- YS/T ICP- YS/T ICP- YS/T
AES 1047.4-2015 AES 1047.4-2015 AES 1047.4-2015 AES 1047.4-2015 AES 1047.4-2015

S 0.67 0.65 1.61 1.63 2.40 2.42 4.89 4.97 6.89 6.78

SD 0.025 0.012 0.043 0.081 0.062 0.077 0.114 0.086 0.145 0.147
it 2.0480 0.764 4 0.6904 1.9487 1.8406
10.025.20 2.0860
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Determination of sulfur in high-sulfur copper magnetite by
inductively coupled plasma atomic emission spectrometry

WANG Yan-jun,ZHOU Lei,JIANG Xiao-guang”
(Bayuquan Customs District P.R. China, Yingkou 115007, China)

Abstract: Copper magnetite was an important raw material for the smelting of copper and iron. The content
of harmful element in copper magnetite, i. e., sulfur, was relatively high. The sample was digested by re-
verse aqua regia. After volatilizing silicon by hydrofluoric acid and further oxidization by perchloric acid,
the content of sulfur in high-sulfur copper magnetite was determined by inductively coupled plasma atomic
emission spectrometry (ICP-AES) in nitric acid system with S 182. 034 nm as the analytical line. The cali-
bration curve was prepared with standard solution series which were matched with iron matrix to eliminate
the influence of matrix effect. When the mass concentration of sulfur was in range of 0. 10-150 ug/mlL, it
showed good linear relationship with the corresponding emission intensity. The linear correlation coeffi-
cient was 0. 9998. The detection limit of method was 0. 0135%. The proposed method was applied for the
determination of sulfur in five content levels of high-sulfur copper magnetite samples. The relative stand-
ard deviations (RSD, n=11) of the determination results were between 2.1% and 3. 7%, which had no
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significant difference with the results obtained by high frequency combustion infrared absorption method.
The standard deviation of repeatability of method was S, =0.0135x +0. 0143, The repeatability limit was
r=0.0379x+0.0396. The standard deviation of reproducibility was Sz =0. 02322 +0.0137. The repro-
ducibility limit was R=0. 0653x +0. 038 3.

Key words: copper magnetite; sulfur; inductively coupled plasma atomic emission spectrometry (ICP-AES)
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