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Table 1 The element analysis wavelength and the background correct position
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Element Wavelength/ Left background Rihgt background Integral regional Integral measurement
nm correction point(pixel) correction point(pixel) center position(pixel) area width(pixel)
Ca 317.933 2 11 7 2
Mg 285.213 1 10 6 2
Ni 211. 647 1 11 6 2
Cu 324. 754 1 12 6 2
Al 396. 152 1 11 6 2
Fe 238. 204 2 11 6 2
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Table 2 The vanadium base continuous background superposition impact test

TR A AL R 1. 6 mg/mL L IERE TR
L& The matrix solution not containing vanadium The matrix solution containing 1. 6 mg/mL of vanadium
Element 155 R (CRERE XS {55 GRSy (ERERE XS
Signal intensity  Background intensity Net signal intensity  Signal intensity = Background intensity Net signal intensity
Ca 6 494. 85 271. 21 6 223. 64 7 495.5 448. 97 7 046.53
Mg 44 322. 31 148. 12 44 174.19 47 485. 47 511.7 46 973.77
Ni 3 106. 48 117. 88 2 988. 60 3139.71 115. 26 3 024.45
Cu 8 672.10 493. 99 8 178.11 9 336. 88 492. 42 8 844. 45
Al 4 800. 67 744. 14 4 056. 53 5025.79 815. 54 4 210. 26
Fe 5672.49 75.06 5 597.43 6 005. 22 78.14 5927.09
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Table 3 The linear equation, correlation coefficient, background equivalent concentration and detection limit

TR i3IS e | e iR [P %4 BEC, % 6 i BR
Element Wavelength/nm Linear range w/ % Linear equation Correlation coefficient Detection limit w/ %
Ca 317.933 0.000 1~0.10 y=58 878 x+646.77 0.999 11 —0.000 1 0. 000 3
Mg 285.213 0.000 1~0. 10 y=124 343 x—264. 18 0.999 70 —0.000 2 0. 000 2
Ni 211.647 0.000 1~0.10 y=28 996 +—9.592 8 0.999 98 0. 000 0 0.000 1
Cu 324.754 0.000 1~0.10 y=160 043 x—70. 304 0. 999 97 0.000 4 0. 000 1
Al 396. 152 0.000 1~0.10 y=37 601 x+40.788 0. 999 96 0.000 1 0. 000 3
Fe 238.204 0.000 1~0.10 y=37 717 x+56. 353 0.999 17 —0.000 1 0.000 1
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Table 4 Determination results of vanadium sulfate sample

- £ 1 Sample 1 il 2 Sample 2
e W sD RSD/ W I s RSD/
Found w/ % w/ % % Found w/ % w/ % %
Ca 0.005 4 0. 000 23 4.2 0. 000 8 0. 000 08 9.4
Mg 0.001 5 0. 000 05 3.1 0.000 7 0. 000 06 9.0
Ni 0.001 6 0.000 12 7.6 0.001 2 0. 000 07 6.0
Cu 0. 000 7 0. 000 07 10 0. 000 3 0. 000 05 14
Al 0.004 8 0.000 12 2.6 0. 000 9 0. 000 05 6.3
Fe 0.003 8 0. 000 19 4.9 0.003 5 0. 000 24 6.8
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Table 5 Determination results of calcium, magnesium,

3 HEmathr

YR SIS I 2 S ERER A PLAE T P A B nickel, copper, aluminum and iron in samples /%
B B VRO R B 45 B IR BT i (ICP-MS) iy [TE BE i 6
HoM L BT XTI U2 5. Fe 5 W f ICPAES  ICPMS  ICPAES  ICPMS

Ca 0.001 2 0.001 0 0.001 0 0.001 3
Mg 0.001 1 0.001 3 0.001 5 0. 001 6

ARITEIESS RS ICP-MS [ E 451 AW 45 .
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RS w/ %
B FE i 5 PR 6
TH - : ; ;
ICP-AES ICP-MS ICP-AES ICP-MS
Ni 0.003 2 0.003 5 0.002 3 0.002 0
Cu 0.004 0 0.003 7 0.004 2 0.004 6
Al 0.003 9 0.004 3 0.002 9 0.002 6
Fe 0.003 0 0.002 6 0.001 3 0.001 6
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Determination of calcium, magnesium, nickel, copper, aluminum
and iron in vanadyl sulfate by inductively coupled
plasma atomic emission spectrometry

CHENG Yong

(Pangang Group Research Institute Co. . Ltd. ,State Key Laboratory of Vanadium and

Titanium Resources Comprehensive Ultilization, Panzhihua 617000, China)

Abstract: The sample was dissolved with hydrochloric acid. The influence of matrix effect was eliminated
by preparation of calibration curve using matrix matching method. The Ca 317. 933 nm, Mg 285. 213 nm,
Ni 211. 647 nm, Cu 324.754 nm, Al 396. 152 nm and Fe 238. 204 nm were selected as the analytical lines.
The contents of calcium, magnesium, nickel, copper, aluminum and iron in vanadyl sulfate were deter-
mined by inductively coupled plasma atomic emission spectrometry (ICP-AES). The influence of matrix
effect, spectral interference and continuous background overlapping on determination was investigated in
coexistence system of 1.6 mg/mL vanadium ion and 3.0 mg/mL sulfate ion. The results showed that the
determination was not affected by the sulfate ion at this concentration. However, the vanadium ion had
spectral interference with the spectral lines of some testing elements. The matrix effect of vanadium exhib-
ited positive interference to all testing elements, and was eliminated by matrix matching and synchronous
background correction. Moreover, the analytical lines without spectral interference, the background cor-
rection and detection region were optimized and selected. The operation conditions of ICP-AES were con-
firmed according to the experimental results. When the mass fraction of calcium, magnesium, nickel, cop-
per, aluminum and iron was in range of 0. 000 1% and 0. 10% , it was linear to the emission intensity. The
linear correlation coefficients of calibration curves were higher than 0. 999. The background equivalent con-
centration was —0. 000 3%-0. 000 4%. The detection limits of the proposed method were between 0. 000 1%
and 0. 000 3% (mass fraction). The contents of calcium, magnesium, nickel, copper, aluminum and iron
in vanadyl sulfate were determined according to the experimental method. The relative standard deviations
(RSD, n=8) were between 2. 6% and 14%. The found results were consistent with those obtained by in-
ductively coupled plasma mass spectrometry (ICP-MS).

Key words: inductively coupled plasma atomic emission spectrometry; vanadyl sulfate; calcium; magnesi-

um; nickel; copper; aluminum; iron





