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Spectrochemical Analysis of Oxide Inclusions in Steel with Solution Method

Minoru Krravama, Motosige IWAMOTO and Nobuhiro NISIKAWA

Synopsis:

Solution spectrochemical analysis using special electrode which is named simplified reservoir cupped
conical electrode(simplified RCC electrode)was studied and the isolated oxide inclusions with Iodine-
methanol, Hot nitric and acid Slime method etc. were determined with this method.

The slight sample (100 pg up) is fused by fusing mixture (Nap,CO;-K,CO;3-Borax) in a tiny platinum
crucible, dissolved by the aliquot volume solvent(Co—citric acid-hydrochloric acid),poured into the sim-
plified RCC electrode, excited by the high voltage spark source and taken each spectrum on the dry plate

with 3.4 m—Ebart type spectrography.

The simplified RCC electrode is made of the rod type carbon electrode (4.6—5 mmg) and polyethylene

cup (stopper of a pound reagent bottle).

The merits of this method are not to require an expensive electrode such as rotating disk electrode, to
be able to determine eight elements simultaneously from slight sample, to be superior both repeatability
and accuracy and to be take shorter time(1/2)and be cheaper(less than 1/2)the cost of analysis than usual

chemical analysis.

(Received 15 Dec. 1967)
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Table 1. Composition of standard solution for calibration curve.
SiOg AlgOg FeO MnO CaO TIOQ MgO Zl'o-g Cr203

1 20 20 20 20 5 5 5 5 5 | pg/2ml including,
2 50 50 50 50 10 10 10 10 10 | Na:CO;, K:COy
3 100 100 100 100 50 50 50 50 50 Borax, Co(NOy),-
4 200 200 200 290 100 100 100 100 100  6H,0, Citric acid,
5 300 300 300 300 150 150 150 150 150 + HAI
6 400 400 400 400 200 200 200 200 200 |
7 500 500 500 500 50 50 50 50 50 ;
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Table 2. Accuracy and repeatability.

Plement | 5; | AL | Fe | mn | Takan
Method (%) | (%) | (%) | (%) |t
Chem. anal. |91 |53 |20-5]| 185
Spectro. 1 8-8 |53 [21-1]187| 092
anal. 2 90 |50 |206]|17-7 1-02

3 199 {53 |20-2|17-9| 1-02

4 |88 |60 |21-8|19°1| 1-00

5 193 |59 [21-7]|187| 1:00

6 |99 {60 |203[19°0| 1-00

£ |83 |56 |209]185

¢ |0-55]045| 070, 0°59
C.V. |[593]886| 335 319
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Table 3. Comparison of results between chemical analysis and spectrochemical one using oxide

inclusions isolated by I:-MeOH method.

Method Chemical anal. (%) Spectro. anal. (%)
Ingredient Si0» Al O, FeO MnO Si0, Al Oy FeO MnO
0-0057 0-0080 0-0195 0-0102 0-0049 0-0083 0:0094 0-0044
Killeed Steel 52 75 65 55 4] 93 104 90
40 86 82 45 49 83 137 59
x 50 80 114 67 46 86 112 64
Table 4. Results of oxide inclusions isolated by Slime method.
. . Taken
. S510; | ALO, FeO MnO CaO TiO, Total
fngredient @ | | o | o) | e | o | e | Sl
>200 p 350 5:3 2-2 53:5 0.4 1-7 99-1 1-01
To 200~150 p 32-2 2:7 | 67 51-4 1.0 1-5 955 | 104
P 150~100p | 30-4 2-7 7°5 50-0 2.1 18 945 | 1-02
100~ 50 ¢ 31-2 2-8 4-2 48-0 3.3 2-8 92-3 0-99
150~200 g 34-2 6-9 4-0 46-2 1-2 25 95-0 065
Middle 100~ 50 ¢ 38-0 6-1 3-6 44-0 3-2 2-2 97-1 1-04
0p> 306 9-2 71 45-8. 46 25 | 99-8 0-48
|
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