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Table 1 ~ Working parameters of the ICP-AES instrument
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Table 2 The concentration of mixed standard solution series
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Table 3  The analytical results of elements in standard sample

GBW 07212 with two mixed acid systems
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Table 4  Precision and accuracy tests of the method

PRIE IR (&Rl EH(%)  ggwkigz: RSD
W TR pppE wam (0 (%)
P,0s  6.06  6.09 0.50 0.4

GBW 07212 Mg0 7.12  7.13 0.14 0.8
(B 17) ALO;  4.06  4.08 0.50 0.7
Fe,0; 3.08  3.12 1.30 1.7

P,0s  20.86 20.82 -0.19 0.3

GBW 07211 MgO  8.19  8.20 0.12 0.7
(WEw ) ALO; 2,28  2.27  -0.44 4.2
Fe,0;  1.08  1.09 0.93 3.7
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Determination of P, Mg, Al and Fe in Phosphate Ores by Inductively
Coupled Plasma-Atomic Emission Spectrometry

WU Ying-chun', YUE Yu-chao®, NIE Feng'
(1. School of Chemistry and Environmental Science, Shanxi University of Technology, Hanzhong 723001, China;
2. Hanzhong Puhui Testing Co. , LTD, Hanzhong 723001, China)

Abstract; The traditional method for determining multiple elements in phosphate ores is to decompose the
phosphate ore samples with a mixture of HNO,, HCl and HF, and take measurements using Inductively Coupled
Plasma-Atomic Emission Spectrometry (ICP-AES). The addition of HF thoroughly decomposes silicates in which
the target elements are found. However, the process of HF removal is very complicated. A rapid sample processing
method has been determined to simplify the method. If only four elements of P, Mg, Al and Fe need to be
determined, the addition of HF is unnecessary, which may be related to a small amount of HF introduced during
the samples processing by HNO; and HCl. In order to verify the decomposition capacity of the mixed acids,
phosphate ores samples were decomposed in a conical flask with mixed acids of HNO, and HCl (HNO,: HCl =1 :
1) without HF, and dissolved with dilute acid solution, then the sample solution was determined directly by
inductively coupled plasma-atomic emission spectrometry. Analysis results show that there is no significant impact
on the results of P, Mg, Al and Fe, and the detection limits of the method were 100 wg/g (P), 0.3 ng/g (Mg),
20 pg/g (Al) and 6 pg/g (Fe), respectively. The presented method has been applied to the determination of P,
Mg, Al and Fe in the national standard reference materials. The results show that the determination precision
(RSD) is better than 5.0% (n =12) and the relative error is less than 1.5% . The method has advantages of high
accuracy , simplicity and rapidity, and can meet the demands of practical analysis for phosphate ores without Ca and
Si elements.

Key words: phosphate ores; phosphorus; magnesium; aluminum; iron; acid digestion with HNO,-HCI;

Inductively Coupled Plasma-Atomic Emission Spectrometry
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