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Table 1 Measuring conditions for instrument
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Spectral line Peak position/ (") Crystal Collimator/ (%) Determination time/s Voltage/kV Current/mA

Si Kal,2 108.990 PET 0.25 12 30 80

Mn Kal,2 62.973 LIF200 0.15 12 50 50

P Kal,2 141.035 GE111 0.60 20 30 80

Fe Kal,2 57.518 LIF200 0.15 12 50 50
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Table 2 Content of each element in calibration sample series

2% Reference w/%

i G FRFE

Sample No. Mass Si Mn P Fe LOI
AW 1E 0.0700g(YSBC28611)+0.3637 g Si0>+0.0571 g Fe, O 45.01  10.94  0.036  13.50 30
B 28 0.0800g(YSBC28611)+0.3210¢g SiO>40.0714 g Fe; O3 40.37 12,51 0.041  16.50 30
k= 0.1200g(YSBC28611)+0.2140¢g SiO>+0.0857 g Fe; O 29.30  18.76  0.062  21.00 30
L= 0.1000 g(YSBC28611)+0.3209 g SiO, +0.0429 g Fe, Oy 41.08 15.63  0.051 12.50 30
A 0.0500g(YSBC28611)+0.4493 g Si0,+0.0286 g Fe, O 54.29 7.82 0.026 7.50 30
A 6% 0.2800g(GSB03-1797) +0.1070g SiO, 13.69 51.81 0.128 — 30
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Fig. 1 Relative standard deviation of XRF intensities of

SiKa and FeKa at different fusion time
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Table 3 Regression precision and LOD of method
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JLH . )
Content Standard error H R
Element .
range of estimate LOD

Si 13.69~54.29 0.1558 0.021
Mn 7.82~51.81 0.1231 0.021
P 0.0136~0.128 0.0010 0.007 4
Fe 7.5~21.0 0.1398 0.004 9
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x4 FUEERENBZEESER(n=10)

Table 4 Precision test results of silicon-manganese nitride sample

TR W - fE SD RSD/
Element Found w/ % Average w/% w/ % %
Si 44,01.,43.81,43.84,43.91,44.10,44.21,44.18,44.07,43.97.44.28 44,04 0.158 0.36
Mn 12.17.,12.24,12.32,12.25,12.17,12.07,12.28,12.11,12.23.12.18 12.20 0.077 0.63
P 0.0452,0.0446,0.0459,0.0459,0.046 3,0.0466,0.043 3,0.044 8,0.046 8,0.045 4 0.0455 0.0011 2.3
Fe 13.69,13.54,13.39,13.52,13.66,13.44,13.61,13.64,13.49,13.74 13.57 0.114 0.84
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Table S Comparison results of silicon-manganese nitride

w/%

e 1 ¥
siu,fle Mj:tﬁ)d S Mn P Fe
1% Ak 46.52 8.30  0.055 13.51
(w(N)=28.4%) IR} 46.27 8.12  0.054 13.46
2% Ak 44,04 12.20  0.046 13.59
(w(N)=26.6%) [T * 43.81  12.22 0.047 13.41
3% A 43.22  11.32 0.043  14.53

(w(N)=26.4%) [k * 43.01  11.20 0.046 14.74
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Abstract: Silicon-manganese nitride is a new type of raw material for nitriding in steelmaking. At present,
the contents of silicon, manganese, phosphorus and iron are usually analyzed by wet chemical method. The
experimental procedures are relatively time-consuming and the operation is relatively tedious. The determi-
nation method of silicon, manganese, phosphorus and iron in silicon-manganese nitride by X-ray fluores-
cence (XRF) was established using lithium carbonate as oxidant, lithium tetraborate as flux and ammoni-
um bromide as release agent. The influence of loss on ignition (I.LOI) was considered during the preparation
of calibration curve. The linear range of calibration curve was extended by adding pure materials (such as
SiO, and Fe,O;) into the standard sample of ferromanganese-silicon. Experiments showed that the pre-
pared glass beads had smooth surface without gas pores under the following conditions: the dilution ratio
was 1 ¢ 20; the mixture was fused in a melting furnace at 1150 °C for 8 min. Meanwhile, there were no res-
idues for carbon and nitrogen. The precision results showed that the relative standard deviations (RSD, n=
10) of Si, Mn, P and Fe were between 0. 36% and 2. 3%. Three samples were determined according to the
experimental method, and the found results were consistent with those obtained by wet chemical method
in national standard method.

Key words: fusion sample preparation; X-ray fluorescence spectrometry; silicon-manganese nitride; pre-ox-

idation; loss on ignition; silicon; manganese; phosphorus; iron
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