902 & & M 8 75 4F (1989) % 6 &

© 1989 ISLJ

® X FUEE T T X R HB LB
BB T VRO ERTITE OB

B OBRREY - FE OB - KR ERT?
o8 BEEYS . A RERTT

Direct Analysis of Silicon in Molten Pig Iron by Inductively
Coupled Plasma Emission Spectrometry

Akihiro ONo, Koichi CHIBA, Masao SAEVKI,
Harumi NINBE and Shigeo KAsal

Synopsis :

Direct determination of Si in molten pig iron without sampling has been developed with ultrafine particles
(UFP) generation/inductively coupled plasma (ICP) emission spectrometry. At first, analytical conditions
for UFP generation with spark discharge method, transportation of UFP and determination of Si in UFP
were investigated with block steel samples. Si could be determined as good as those of the conventional
spark emission spectrometry.

On the next stage, the UFP/ICP system was installed at a production site for the direct analysis of mol-
ten pig iron. It was found to be very difficult to apply spark discharge as UFP generation source, because
graphite carbon which was spitting from molten iron surface interrupted to make normal spark discharge.
Ar gas bubbling method was applied as UFP generation source instead of spark discharge method. The
iron UFP could be generated by means of injecting Ar gas into molten iron, and they were transported in an
Ar gas stream through 40 m of tube to an ICP torch. The analytical results of 0.2 to 1.0% of Si in molten
iron agreed with those obtained by the conventional method after sampling. The time required for analysis
of one cycle is approximately 80s. The present method is more suitable for direct analysis of Si in molten
iron.

Key words : on-line analysis; direct determination; instrumental analysis; atomic emission spectrometry ;
ICP emission spectrometry ; molten iron ; liquid steel ; silicon ; ultrafine particle.
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Photo. 1. View of silicon direct determination
system at production site.
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Fig. 1. Schematic view of
UFP (Ultra-Fine Particle) /

ICP system for direct analy-

sis of silicon in molten pig
iron at production site.
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Fig. 2. Schematic diagram of UFP generation
system installed in molten pig iron runner.
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Fig. 3. Schematic diagram of UFP generation
probe for spark discharge method.
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Fig. 4. Schematic diagram of UFP generation
probe for gas bubbling method.
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Fig. 5. Schematic diagram of UFP generation/
ICP analytical system.
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Fig. 9. Time-dependent signals obtained by gas
bubbling method.
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Fig. 11. Relation between relative intensity
(Si/Fe) by gas bubbling method and silicon concen-
tration obtained by conventional spark discharge
emission spectrometry.
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Table 1. Comparison of accuracy between pro-

posed method and conventional spark emission
spectrometry.

Chemical Spark emission Proposed

s

analysis (%) spectrometry (%) method (%)

1 0.75 0.72 0.72

2 0.76 0.72 0.71

3 0.60 0.61 0.63

4 0.53 0.55 0.49

5 0.52 0.57 0.53

6 0.47 0.45 0.42

7 0.45 0.44 0.50

8 0.42 0.41 0.41

9 0.36 0.37 0.34

10 0.35 0.37 0.39
11 0.38 0.37 0.38
12 0.35 0.34 0.33
13 0.36 0.34 0.42
14 0.35 0.37 0.37
d (%) +0.004 +0.002

ad* (%) 0.024 0.036

* gd=1/§*(di~3)2/(,,~1)| Where n : Number of data ;
di : (Analytical value)—(Chemical analysis value); d : Mean of di
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