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The effect of electrolytes on the preparation of an
extraction replica in 3 wt. % Si steel

Shin Hwa Park, Jae Kwan Kim*, Jae Nam Kim

Byung Ryang An and Do Hyung Lee
(Received March 10, 1993)

ABSTRACT

The effect of electrolyte on the extraction replicas of the precipiates in 3% Si steel was
investigated. Three Kinds of electrolyte, 2% Nital solution (2% nitric acid+methanol; acid
solution),, Sodium Citrate solution (59 sodiumcitrate+19% KBr+0.5 KI+ H,0; aqueous neutral
solution) and 10% AA solution (10% acetylacetone+19% tetramethylammoniumchloride
+ methanol; non-aqueous neutral solution), were compared.

The preciptiates in 3% Si steel were dissolved in 29 Nital, but they were not dissolved in the
Sodium Citrate and 10% AA solution. In Sodium Citrate solution, however, large second
artifacts were introduced during sample preparation. Therefore 10% AA solution was found to
be most useful for the preparation of extraction replica. The electrolysis condition of a matrix
and precipitates were also checked by the measurement of potential-current curve in 109 AA
solution. The matrix was electrolyzed at -400mV with respect to SCE(Saturated Calomel
Electrode). In contrats precipitates ‘were electrolyzed above 300mV. Precipitates were respect-
ed to be stable in 1095 AA solution in the range of -380mV ~-300mV usuaily used to prepare

extraction replicas.
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Table 1. Composition of electrolytes used in experi-
ment.
Electrolyte Composition of electrolyte

acid solution 2% nitric acid+98% methanol
5% sodium citrate+19% KBr
+0.5% KI+H,0

non-aqueous solution 1094

netural aqueous
solution
acetylacetone+19%
tetramethyl-ammoniumchloride
+methanol
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Fig. 1.
Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

FIGURE LEGENDS

A schematic representation of potentiostatic electrolysis apparatus.

Carbon extraction replicas showing that sulfides in 3wt.9 Si steel were partially dissolved in 2% Nital
solution. Bar=0.2um.

(a) large precipitate, (b) small precipitate

Carbon extraction replicas prepared in 5% Sodiumcitrate solution. Bar=2,m.

(a) large precipitate, (b) small precipitate,

(c) large artifacts introduced during sample preparation,

(d) EDS result of large artifacts.

Carbon extraction replicas obtained in 109% AA solution without any defects. Bar=0.2um.

(a) large precipitate, (b) small precipitate.

The potential-current curve of 3 wt.% Si steel, standard compounds and extraction residues of 3 wt.% Si
steel.

(a) 3 wt.% Si steel, (b) MnS, (c) AIN, (d) CuS,

(e) CupS, (f) extraction residues of 3 wt.9% Si steel.

X-ray diffraction patterns of standard compounds observed in 3 wt.% Si steel.

(a) MnS, (b) AIN, (c) CuS, (d) Cu.S

The X-ray diffraction pattern of extraction residues of 3 wt.9% Si steel.
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