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Effects of Carbon, Silicon and Manganese on Optical Emission
Spectrochemical Analysis for Sulfur in Steel
Synopsis :

Interference effects of carbon, silicon and manganese on optical emission spectrochemical analysis for
sulfur in steel were investigated using binaly (Fe-S) and ternary (Fe-S-X) samples.

Multiplicative interference was observed between S and C, and S and Si.

The effect of Mn on S

determination is due to combination of neighbouring line and multiplicative interference.

Multiplicative interference is diminished by the improvement of the source condition, extending
pre-burn time, or using high energy pre-burn, or using special combined spark and dividing measurement,
and to apply the Pulse Distribution Analysis (PDA) method.

The accuracy of determination for S is improved using d; - ; correction method.

Key words : element analysis; atomic emission spectrometry; sulfur; interference effect;

interference effects ; correction.
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Table 1. Experimental conditions of discharges.
Equipment Discharge L{(pH) C(pF) R(Q) E(V) f(Hz)
GVM 1016 A 204140  0.5+2 1 700 300

S1 20 2 2 700 300
GVM 100 HE 40 35 2.2 1000 60
S2 40 3.5 5 700 400
PDA 1017 SC 2+20+10 4+2+2 — 300 400

A; Arc-like spark for pre-burn and analysis

S1; Spark-like spark for pre-burn and analysis

HE ; High energy spark for pre-burn

S2; Spark-like spark for analysis

SC; Special combind spark for pre-burn and analysis
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Fig. 1. Concentration of sulfur and interference

elements (C, Si, Mn) in test samples.
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Fig. 2. Effects of coexisting elements (C, Si, Mn)
on emission intensity ratio of S/Fe.
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d* : Difference of the analytical value (A) obtained by optical emission spectrochemical analysis method using
Fe-S calibration curve and analytical value (B) obtained by infrared absorption method

Fig. 3. Relation between carbon concentration and d* (A-B) of sulfur on each
pre-burn pulse using arc-like spark.
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Fig. 5. Relation between manganese concentration and d{A-B) of sulfur on each

pre-burn pulse using arc-like spark.

S% 30ppm

20~ spark-like spark &D,
- o &
T 16 -~
= Arc-like spark ,O/
2 14 \
X P

12 - /
£ \® 0

8}~ /.

Preburn=500 pulse
Mo

Tl 1 ] ] | I 1
40 60 50 100 120

BEC of sulfur, ppm

140 160

Fig. 6. Relation between back ground equivalent
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concentration.
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Fig. 7. Accuracy of sulfur analytical value with
l; correction method by arc-like spark.
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Fig. 12. Illustration of special combined spark.
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Fig. 13. Accuracy of sulfur analytical value with
d; - I; correction method by special combined spark.
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Fig. 15. Accuracy of sulfur analytical value with

d; * [; correction method on ladle samples.
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