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Abstract: Ferroalloys refer to metallurgical products added to molten iron as deoxidizers, alloy additives, erc. during
steelmaking. Their compositions directly affect the smelting quality and steel characteristics. The composition analysis meth-
ods of ferroalloys mainly include wet analysis and instrumental analysis. Currently used ferroalloy analysis methods have the
shortcomings including complex operations, long analysis cycles, and the need for complete sample digestion. Some ferroal-
loys have incomplete digestion, which makes analysis difficult. We use the powder compression method to form smooth and
flat compression samples, which can be directly detected by X-ray fluorescence instrument. The primary and secondary ele-
ment contents of silicon iron, manganese iron, silicon manganese alloy, chromium iron, molybdenum iron, vanadium iron,
and niobium iron powder after mixing are measured separately. Working curves are made compareing with the standard sam-
ples from different manufacturers, and the mineral effect is verified to be insignificant via caculating the linearity of the
curves. Grind the initial sample and through the maximum apertures of 150, 104, 74, 53 jum, respectively. After mixing
the powder sample with the adhesive, powder tablets are molded and then detected on the X-ray fluorescence instrument. It
is determined that when the maximum particle size of the
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tablet samples tends to stabilize, and the effect of particle
size on the analysis results can be basically eliminated.

This research can meet the detection requirements for the
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Table 1 Measurement conditions for analysis of elements in different types of ferroalloys

Ferroalloy Element Line Crystal C‘)l/l:zt‘” Detector Vﬁtzg‘f C;‘r’zzm
Si Ka PFO02 300 Flow 50 60
P Ka Gelll 300 Flow 25 100
Ferrosilicon Mn Ka LiF200 300 Flow 50 60
Ca Ka LiF200 300 Flow 30 100
Fe Ka LiF200 300 Scint 50 60
Mn Ka LiF200 300 Flow 50 60
Ferro. p Ka Gelll 300 Flow 30 100
manganese si Ka PFO02 300 Flow 30 100
Fe Ka LiF200 300 Scint 50 60
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Ferroalloy Element Line Crystal COl/ltr::m Detector V;Iklzge C;‘::im
Mn Ka LiF200 300 Flow 50 60
Ferro sillicon p Ka Gelll 300 Flow 30 100
manganese Si Ka PFO02 300 Flow 30 100
Fe Ka LiF200 300 Seint 50 60
Cr Ka LiF200 300 Flow 50 80
p Ka Gelll 300 Flow 25 100
Ferrochrome
Si Ka PFO02 300 Flow 25 100
Fe Ka LiF200 300 Scint 60 50
Mo Ka LiF200 300 Flow 60 50
P Ka Gelll 300 Flow 30 100
mo]zz‘;z;mm Si Ka PF002 300 Flow 30 100
Cu KB LiF200 300 Seint 60 50
Fe Ka LiF200 300 Seint 60 50
v Ka LiF200 300 Flow 50 60
p Ko Gelll 300 Flow 24 125
Ferrovanadium Si Ka PFO02 300 Flow 24 125
Mn Ka LiF200 300 Flow 60 50
Fe Ka LiF200 300 Scint 50 60
Nb La Gelll 300 Flow 30 100
Ta Ka LiF200 300 Scint 60 50
Ferroniobium Al Ka PFO02 300 Flow 30 100
Si Ka PF002 300 Flow 30 100
Fe Ka LiF200 300 Seint 60 50
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Table 2 The influence of samples particle size on measured val-

ues of ferroalloy

Ferroalloy ~ Element 150 pm 104 pm 74 pm 53 pm

Ferrochrome

Cr/keps 387 421 442 438
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Table 3  Experimental results of accuracy of X-ray fluorescence
spectroscopy
Ferroalloy Method Measured Contents
Element Si P Mn Ca
Ferrosilicon This method 76.24  0.022  0.069 0.47

wet process 76.46  0.021  0.071 0.45
Element Mn P Si —
Ferromanganese This method 80.24  0.16 1.26 —
wet process  80. 44 0.17 1.24 —
Element Mn P Si —
This method 56. 60 0.27 18.72 —

Ferro sillicon

manganese
wet process  56.76 0.26 18. 88 —

Element Cr P Si —

Ferrochrome This method 59.65  0.025 2.43 —

wet process 59.85  0.023 2.48 —

Element Mo P Si Cu
Ferromolybdenum This method 57.66  0.039  0.052 0.28
wet process 57.60  0.040  0.053 0.28
Element \Y P Si Mn
This method 50.55  0.081 0.72 0.40
wet process 50.79  0.083 0.74 0.39

Element Nb Ta Al Si
This method 65.46  0.080 1. 46 1.22
wet process 65.82  0.085 1.51 1.26

Ferrovanadium

Ferroniobium
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