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Steel slag is a byproduct of the steel manufacturing process, and it is reused as a raw
material for cement and roadbed. Furthermore, new applications such as soil conditioners
are being explored. However, there is the possibility that slag may contain hazardous
substances such as heavy metals, and so it is necessary to analyze its components with high
accuracy.

In this report, we describe an analysis of JSS 902-1 slag using the EA1400 elemental
analyzer, which is equipped with a more sensitive and higher-resolution detector than the
previous model (EA1200VX).

This is an analysis example and does not guarantee the performance of the instrument.

Table 1 Measurement conditions for slag

Analysis of Slag using EA1400
XRF No. 109 X-Ray Fluorescence Analysis 

Measurement conditions

Analytical results for blast-furnace slag (JSS 902-1)

Measurement conditions for slag

Condition 1 2 3

Collimator diameter 5 mm

Tube voltage 15 kV 15 kV 50 kV

Tube current Auto Auto Auto

Primary filter OFF For Cr For Pb

Environment Vacuum Vacuum Vacuum

Measurement time 300 s 300 s 300 s

Analysis method Bulk FP

Sample
・Japanese Iron and Steel Certified Reference Material

(JSS) 902-1 Blast Furnace Slag
Table 2 Authenticated values for JSS 902-1

Composition Content (wt%) Composition Content (wt%)
SiO2 34.7 MnO 0.07
Al2O3 14.2 T-Fe 0.13
CaO 45.0 S 1.09
MgO 2.8 K 0.56
TiO2 0.66

Figure 1 Sample

X-ray fluorescence spectra of light elements Analysis results

Peaks due to light elements strongly overlap, so high
energy resolution is required. The EA1400 has a
resolution greater than or equal to the previous model.
Furthermore, it is capable of measuring weak X-ray
fluorescence.

As shown in Figure 2 and Table 3, for light elements, the
EA1400 is at least 8 times more sensitive to X-ray
fluorescence than the previous model. In Table 3, it can
be seen that the measured target element content is
generally consistent with the authenticated values. The
EA1400 can analyze the components of slag with high
accuracy.

Mg Al Si
EA1400 / EA1200VX 9.6 8.5 8.0

Figure 2 X-ray fluorescence spectra of JSS 902-1 (Mg, Al, Si)

Table 3 EA1400 / EA1200VX spectral intensity ratio (Mg, 
Al, Si)

Figure 3 Correlation between analyzed values and authenticated 
values for JSS 902-1

(The spectrum measured using the EA1200VX was acquired using high-
resolution mode (peak time = 8 µs).)
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