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Multiplicative Interferences of Coexistent Elements on Emission
Spectrochemical Analysis in Steel

Yoshihide ENDO, Takashi SUGIHARA

Keiji Sarto, and Yasuharu MATSUMURA

Synopsis:

Interference effects of coexisting elements on emission spectrochemical analysis for steel were studied.
Binary(Fe-X) and ternary(Fe-X-Y) samples made with Ar-Arc furnace were used for experiments. The
effects of C, Mn, Ni, Cr, and Mo on S, of Si, Mn, Cr, and Mo on Nb, of Mn, Cu, Ni, Cr, and Mo on P,
and of Mn, Ni, Cr, and Mo on V were investigated. In many cases interference effects were due to the
neighbouring line of coexisting element. Multiplicative interference was observed between S and C,
and between Nb and Mo, and the difference between obtained values and the values certified by
chemical analysis were expressed as follows: AS=f (C,S), ANb=f (Nb,Mo). The approximation correction
method to correct the difference caused by the multiplicative interference was proposed and applied to

routine analysis. It is indicative from this study that the unification of calibration curves can be made,
regardless of materials which were subjected to different metallurgical treatments.
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Table 1. Instrument and analytical condition.

Instrument
Simadzu vacuum quantorecorder GVM-100
Computer : Shimadzu QT-630 system
Excited by DC-LVS (SG-700)
Inductance : 40,H
Capacity : 6pF
Resistance : 3Q
Burning '
Preburn time : 3s (Ar : 151/min)
Integration time : 35+0.5s (Ar: 15 1/min)
Spectral line
S (I) 1807.4A
P () 1774.9A, P (1)
VvV (II) 3110.7A
Nb (II) 3194.9A

1782.9A
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Table 2. Chemical composition of base metal
and alloys. (%)

C |[7Si | Mn P S

Base metal 0.006| 0.003| 0.03 | 0.006| 0.002
Carbon powder [>99.9 — — — —
Ferrophosphorase | 0.07 [ 0.97 | — |25.4} —
Iron sulphide 0.06 | 1.25 | — — 150.5
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Fig. 1. Effects of coexistence elements for sul-
phur calibration.
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Fig. 2. Effects of coexistence elements for nio-
bium caribration.
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Fig. 3. Effects of coexistence elements for phos-
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Fig. 4. Effects of coexistence elements for vana-
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Fig. 5. Calibration curve for sulphur.
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Fig. 6. Calibration curve for niobium.
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Fig. 8. Correction formulas of coexistence ele-
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Table 4. Analytical results of sulphur with
correction.

Emission spectrochemical (%)

G

Chemi
co(r;}e)nt 23%303»1 Uucor- d Cor- d
° rected (% 10-3) rected (x10-3)

0.16 0.003 0.004 1 0.003 0
0.28 0.004- - 0.004 0 0.003 - —1
0.62 0.009 0.012 3 0.009 0
0.26 0.009 0.009 0 0.008 —1
0.76 0.015 0.020 5 0.015 0
0.52 0.017 0.019 2 0.018 1
0.45 0.026 0.029 3 0.027 1
0.32 0.030  0.033 3 0.031 1
1.03 0.038 0.047 9 0.040 2
0.36 0.039 0.040 1 0.038 —1

ad 0.0029 0.0009

Table 5. Analytical results of niobium with

correction.

Emission s C i 0
Coll\l/]t::nt Chemical sion spectrochemical (95)
(%) (%)  Uncor- d- Cor- d )

rected (X 10-3) rected (x10-3)

0.95 0.009 0.011 2 0.009 0
0.25 0.011 0.011 0 0.010 -1
0.36 0.018 0.018 0 0.017 —1
0.56 0.020 0.023 3 0.021 1
1.56 0.020 0.023 3 0.020 0
2.10 0.023 0.030 7 0.024 1
0.16 0.030  0.032 2 0.031 I
2.00 0.036 0.041 5 0.037 1
0.05 0.048 0.049 1 0.048 0
2.13 0.048 0.054 6 0.045 —3
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