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Development of the Acid Soluble Components and Acid Insoluble Inclusions State Analysis
Using Pulse Height Sorting (PSA) Graph in Spark OES Analysis

Kazumi Mizukami, Kazuto KAWAKAMI, Masaaki SUGIYAMA and Masaharu Tsun

Synopsis : The spark electric discharge optical emission spectrometry has been widely applied to a rapid multielemental analysis of acid soluble ele-

ments and insoluble inclusions separately in several minutes in the field of molten steel making processes. In this study, we propose new state

analysis method for acid soluble components and acid insoluble inclusions contained in a steel sample during the spark discharge. The devel-

oped new method includes the statistical processing of the emission intensity for every pulse during performing spark electric discharge to

create a PSA (Pulse Sorting Analysis) graph, in which amounts of emission intensities are sorted on the abscissa according to the pulse

height. It was found that multiplying the number of pulses by the 50% intermediate order height gives the representation of Total (acid solu-

ble+insoluble components), subtract total volume from all integral area gives the acid insoluble inclusions volume (Insol.) and subtract acid

insoluble inclusions volume from Total volume gives the acid soluble volume (Sol.). These findings led us a more accurate analysis value and

expand the application range of insoluble inclusions volume percent at spark discharge analysis.
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Fig. 1. Experimental setup for Spark-OES.
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Table 1. Chemical composition of samples.

wt.% c Total Ti | Insol.Ti Sol.Ti
Ti sample | 0.002 0.020 0.015 0.005
J§81007-1| 0.002 0.021 0.006 0.015
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18000
2 12000
2 000
@
E o0
0 N
0 500 1000
Time (pulses at 300Hz)
() J881007 (nsolTi 0.006%)
18000
g 12000
£ o
E
4000
0
Q 500 1000

Time (puises at 300HzZ)

(b) Ti Sample (insolTi 0.015%)

18000
g 12000
% 8000
o
E 4000
0
3000 3500 4000
Time (Puise count)
{d) JSS1007 (InsolTi 0.006%)
18000
3 12000
% 8000
o
E
.mdwuamwMMMMML
° "
3000 3500 4000
Time (Pulse count)

Fig. 2. Spark-OES pulse height spectra, (a) Insol.Ti 0.015% 1~1000 pulses, (b) Insol.Ti 0.015% 3001~4000 pulses, (c) Insol.Ti
0.006% 1~1000 pulses and (d) Insol.Ti 0.006% 3001~4000 pulses.
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Fig. 3. Comparison of PDA histgram shape change be-
tween (a) beginning discharge stage (1~ 1000 puls-
es) and (b) stable discharge stage (3001~4000
pulses)
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Fig. 4. Reassignment of PDA histogram for Sol., and Insol. components.
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Fig. 5. Assignment of PDA histogram: (a) conventional,
(b) reassignment.
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