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Rapid Analysis of Steelmaking Slag by Energy-dispersive X-ray Fluorescence Spectrometry

Hitoshi NAGASHIMA, Shigeomi SATO, Mitsuharu OKANO, Tadashi MOCHIZUKI, Yutaka YOsHIOKA and Manabu TANO

Synepsis : An X-ray fluorescence method using a semiconductor X-ray detector was investigated for rapid analysis of slag in steelmaking process.

Metallic rectangular solid was dipt in molten slag layer, and slag thin piece grew on the solid. Because this slag piece was rapidly solidified

and was flat, it could be directly analyzed by X-ray fluorescence method.

Slag thin pieces obtained by large volume steel sampler were excellent as uniformity and representativity of slag component. These fea-

tures gave excellent result for the determination of CaO, SiO,, Al,O,, Fe and MnO in steelmaking slag. In this method, the analysis time was

shortened to S minutes. As the results, rapid and simple analysis of slag for steelmaking was established.

Key words: slag analysis; slag sampler; energy-dispersive X-ray fluorescence analysis.
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Fig. 1. Scheme of sampling and analytical method.
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Fig. 2. Composition of EDX.
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Fig. 3. Flowchart of fundamental parameter technique.
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Table 1. Physical properties of sampling materials.

Sampler mp.(°C) | thermal conductivity(cal/s-cm-deg) |specific heat(cal/g-de
material 100°C 500°C ~___~100°C
Carbon steel 1480 0.12 0.09 0.12
Stainless steel| 1399~1454 0.04 0.05 0.12
Nickel 1453 0.20 0.15 0.11
70 Table 2. Accuracy (0,) of the improved method obtained
Sampler material by using each sampler material.
] ]
6.0 | BSteel 1 (mass%)
M Stainless Sampler materials Component
30 I oni - — Ca0 | Si0, | ALO,
Ea0 ] Carbon steel 0.71 0.40 0.39
§30 Stainless steel | 1.60 | 0.66 | 0.47
o M Nickel 2.53 2.42 0.98
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Fig. 4. Comparison of coefficient of variance between slag
pieces, obtained by analyzing slag sampled by each
sampler.
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Fig. 5. Comparison of coefficient of variance on slag

piece, obtained by analyzing slag sampled by each
sampler.
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Table 3. BEC values of Fe In slag obtained by using each
sampler material.

(mass%)
Sampler materials BEC value
Carbon steel 0.26
Stainless steel 0.10
Nickel 0.01

Table 4. Sampler size.

sampler| Volume(cm®),V | Surface area(cm?®).S | V.~ S(cm)
1 500 450 1.1
2 218 286 0.8
3 125 212 0.6
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Fig. 6. Comparison of coefficient of variance between slag
pieces, obtained by analyzing slag sampled by each
size of sampler.
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Fig. 7. Comparison of coefficient of variance on micro
area, obtained by analyzing slag sampled by each
size of sampler (by EPMA).

Table 5. Accuracy (0,) of the improved method obtained
by using each size of sampler.

(mass%)
Sampler | V/S(em) Component
Ca0O Si0, Al,O,
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
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Fig. 8. Frequency distribution of difference in CaO deter-
mination (improved—conventional).
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Fig. 9. Frequency distribution of difference in SiO, deter-
mination (improved—conventional).

(ZEOKRETIZA L L sz IIPE) BhbdEEA
60

4, —REH IO ZANDOEAB

4.1 RO

AEAEEO RESE SO ZICE I ARER T 20
L7, ZOMRAEMERDGBEAFLHEIZL S TR
L7=DA Fig. 8,96 KU Table 6 TH %,

RO 57 (27 SEEBIIRIERERE) 2229 T,

KEUEBORERYE (GBESNME) L D¥d,,.), £DOEDH
DE(0)EMR L, (Ca0, SiOUI DV TIIBEII T S
BB TERLZ,) WThOIILRII DN T L HEEEH
SRNEA RSB S THELEAON 5,
4.2 SINFRERR

Bek: (GBEE) LARBEDOY Y T v oo ik T £
TOREIEMAHEL, 24 4 F v — b (Fig10) #1ERK L
7ze

Bk (GBEE) TlRHY Y 7)) v o h o REKRE F9

T3OL ¥ — PRUUBOE XS TEE £ O 2R 2 7 7 OGRS

Table 6. Accuracy of the improved method for the slag
analysis.

(mass%)

Component
Fe,0, CaO SiO, Al,O, MnO

dave. 017| 024{ -006| 015/ 003
o4 0.20 0.81 0.45 0.64 0.25

Conventional
Total 40~45min

Analyzing
120s

Producting for
glassbead
1000s

Roasting
600~ 900s

Improved
Crushing Total Smin

300s

Carrying Analyzing
300s 260s

Sampling 40s Sampling 40s

Fig. 10. Time chart of analytical procedure of slag.
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