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Table 1 Microwave digestion conditions
e YIRS L EJ) FHbEFE GRFRE ]
; (W) (c) (bar) ('min) ('min)
0 <40 <2 20 0
2 600 200 40 5 20
3 800 240 60 5 50
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Table 2 Analytical spectral lines, linear equations, correlation

coefficients and detection limits of the method

. TS A

s B e

(nm) (%) 2 (%)
Si 251.611 1.00~6.00 y=7.89 x10°x +0.91 x10° 0.9999  0.0017
Mn  257.610 0.10~2.00 y=2.11 x107x +1.59 x10° 0.9999  0.0025
P 213.618 0.02~0.10 y=2.03 x10% +1.29 x10° 0.9%1  0.0033
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Table 3  Precision and accuracy tests of the method
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A . (%) RSD
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PRt v (%)

Si 1.82 1.74 1.3

GSB?%_%ZZ%)ZOM Mn 0.30 0.34 3.4

P 0.019 0.023 4.7

Si 0.41 0.37 5.4

CSB?%‘%%;;)W” Mn 0.19 0.22 6.0

p 0.015 0.018 4.4

Si 2.95 2.81 0.8

GSBOL‘E})'%OS9f1999 Mn  0.34 0.29 4.3

(o) P 0.022  0.017 5.8
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Table 4  Comparison of analytical results with different methods

MEME (% )
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Si 3.75 3.81 3.68

1 Mn 0.98 0.95 0.93
P 0.037 0.033 0.029

Si 2.99 3.03 2.94

2 Mn 1.24 1.29 1.22
P 0.028 0.024 0.023
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Determination of Silicon Manganese and Phosphorus in High Carbon-
chrome Iron by Inductively Coupled Plasma-Atomic Emission
Spectrometry after Microwave Digestion

HU De-xin', XIAO Kui', WANG Xiang-dong® , WANG Zhen-kun', LIU Min', LI Quan-bin'
(1. Minerals and Metallic Materials Inspection Center, Tianjin Entry-Exit Inspection and Quarantine Bureau,
Tianjin 300456, China;
2. Tianjin Inspection and Test Development Service Co. , LTD, Tianjin 300457, China)

Abstract; High carbon-chrome iron samples can be decomposed using strong oxidizing acid, mixed acid or by the
alkali fusion method under high temperature. These chemical procedures are complex, especially the alkali fusion
method , which introduces a large amount of interfering ions such as Na*. Microwave digestion technology is widely
used in the pretreatment process of insoluble samples. This pretreatment method combined with Inductively Coupled
Plasma-Atomic Emission Spectrometry (ICP-AES) has been reported to determine Fe in high carbon-chrome iron.

Based on previous studies, a method for the simultaneous determination of silicon, manganese and phosphorus has
been established in this study. HNO; is conducted to digest easy decomposition components in high carbon-chrome
iron. HCIO, and HF are then loaded to digest carbides and silicides. Since there is a reduction in the volume of
HCIO,, the process is stable and safe. Using high carbon-chrome iron standard materials to set up the calibration
curve, and Y, In and Bi as internal standard elements, the detection limits of silicon manganese and phosphorus
were 0.0017% , 0.0025% and 0. 0033% , respectively. Precision and accuracy of this method were verified by
using high carbon-chrome iron standard materials of GSB 03 — 1562—2003, GSB 03 - 1058—1999 and GSB
03 —1059—1999. The results were consistent with the certified values. The relative standard deviations (RSD) are
in the range 0.8% - 6.0% (n =11), and the relative deviations ( RE) are from 0. 044% to 0.227% . This
method has the advantage of digesting the sample completely, is safe and has a simple operation process and a high
degree of accuracy, which can also be used for the determination of several elements in high carbon-chrome iron.

Key words: high carbon-chrome iron; silicon; manganese; phosphorus; microwave digestion; Inductively Coupled

Plasma-Atomic Emission Spectrometry
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