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On-site Rapid Analysis of Steelmaking Slag Using Fluorescent X-ray Analysis
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Abstract:

The on-site analytical method of steelmaking slag was developed using fluorescent X-ray analysis. By dipping
metallic rectangular solid into molten slag layer slag solidifies on the sampler. Rapidly cooled flat surface can be
analyzed directly using fluorescent X-ray analysis. By using an energy-dispersive X-ray spectrometer, major
components in the slag could be analyzed within 5 min. Furthermore, an on-site slag analyzer was developed to
realize a more rapid and sensitive analysis by improving a wavelength-dispersive X-ray spectrometer. The minor
components with less than 1% concentration could be analyzed within 2 min by this on-site analyzer. Using these
methods, slag analysis was shortened to a few minutes compare to the former analysis required over 40 min. The
developed methods were introduced to West Japan Works (Fukuyama) and East Japan Works (Chiba). These on-

site rapid analytical methods of slag composition can be used for the production of high quality steels.
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Fig.1 Sampling and analysis method of slag using EDX
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Table 1 Physical properties of sampler materials

. .| Thermal conductivity | Specific heat
Sampler | Melting point (cal/s-em-°C) (cal/g-°C)
material (°C)
100°C 500°C to 100°C
Carbon steel 1480 0.12 0.09 0.12
Stainless steel | 13991 454 0.04 0.05 0.12
Nickel 1453 0.20 0.15 0.11
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Fig.3 Comparison of coefficient of variance between slag
pieces, obtained by analyzing slag sampled by each
sampler

Table 2 Accuracy (04) of the slag analysis obtained by using
each sampler material

(mass%)
) Component
Sampler materials -
Ca0 Sio, AlLO,
Carbon steel 0.71 0.40 0.39
Stainless steel 1.60 0.66 0.47
Nickel 2.53 242 0.98

HBEZENDS, HEHIVTI—ICEVRRENLAT /D
Fe DNy 7 7% v FHMEE (background equivalent
concentration, PL'F BEC) #5MLTH v 7 I—I12L 5%
BRI OTEYIE % G- L 720 ZOFER, #HEYy 75 —12k
DL AS 7 Tld Fe ®BEC 12 026%TH Y, A7
YUASBOLAD 010%, = v 7 VEOBED 0.01%I12
WL TRETIE S - 7278, RIEICERABZHWLZ LT
IHHAERANDOBITHFETE LNV TH L & & fif
AL

232 Y7 5—FEOKE

Y REMOBRIFRAS 7 Y TV EEHICIE,
7T —ORBSERIGEET 5V 7T — DR EEL
EZOND, 22T, Y7 — kR HBHIE DA EE
W52 5OV THET Lz, BB LT Y 7T —f
HEGoLEE (S) LHE (V) oLz v, V/SDR%RS
P T T — (MRIGRFEMRME) % HTHRE L7

HT AL = FIEIC X BAER L B L T Si02, CaO, AlOs
DMK DN % 574 L 7245 8 % Table 3 12”7, V/S %
1.1, 0.8, 0.6 & L7z TIE 1.1 OBam b MK FM
PENIZREREZ R L7z V/SHIREWITEMNA L AR A
7 7 OFEEIT U CTRIPUEARA R E , X ) 2tz
ENBZEIENE—EARMELEEZONL, LizhSo
T, ASGTHMHAY Y T5—DV/SIZRKREVTIENL L
HHCT&E b, 72, SROMEA»SHIIAHEDV/S=1
EREEEZ LNz,

JFE #3# No. 13 (2006 4£ 8 1)

Table 3 Accuracy (04) of the slag analysis obtained by using
each size of sampler

(mass%)
Component
Sampler V/S (cm) -
CaO SiO, AlO;
1 1.1 0.71 0.40 0.39
2 0.8 2.12 0.79 1.50
3 0.6 1.32 1.07 1.65

Table 4 Accuracy of the slag analysis method using EDX

(mass%)
Component
Fe,04 CaO SiO, Al,O4 MnO
dye 0.17 0.24 —0.06 0.15 0.03
oy 0.20 0.81 0.45 0.64 0.25
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Table 5 Precision of the developed method using WDX

(mass%)
Compornent CaO SiO, Al O4 MgO Total Cr

Analytical value by glass bead method 51.0 31.1 4.4 12.2 0.20
1 52.0 31.5 4.1 11.5 0.20

2 50.6 30.4 4.1 13.1 0.20

3 50.6 314 3.8 12.8 0.18

4 50.3 31.5 4.1 12.6 0.18

5 50.2 30.4 5.4 12.5 0.20
X 6 50.6 31.2 3.8 13.1 0.17
Analytical value by the developed method 7 49.7 30.1 5.5 13.1 0.23
8 50.1 31.1 4.7 12.8 0.18
9 50.0 31.0 5.5 12.1 0.25
10 49.3 29.2 5.2 14.8 0.20

Average 50.3 30.8 4.6 12.8 0.2
o 0.73 0.73 0.71 0.85 0.02
a* —0.65 —0.35 0.25 0.66 0.003

* Difference between the analytical value by developed method and that by glass bead method
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