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Study on the Electrolytic Isolation of § Ferrite from Austenitic
Stainless Steel.

Tadamichi TAKEI and Haruo SHIMADA

Synopsis:

The present paper deals with the technique for the electrolytic isolation of § ferrite fron
the 189 Cr, 7% Ni, 19 Cu austenitic stainless steel in relation with the various conditions
of electrolysis. The results obtained are as folloues.

(1) The electrolyte, ECl-ethylalcohol, was most suitable for the electrolytic isolation of

.d ferrite. Using the electrolyte, HCl-propylalcohol, only a part of § ferrite existing in this

steel could be isolated. However, § ferrite could not be isolated in the case of using the

-electrolyte, HCl-methylalcohol.

(2) & ferrite could be most isolated in the case of using the electrolyte consisting of 4 or
5 vol(2) HCl, 96 or 95 vol (%) ethylalcohol and 36 gr zinc chloride. The concentration of
HC! being set as low as 3vol(%), ferrite was contaminated with the matrix metal (r phase)
fallen down during electrolysis. On the other hand, it’s concentration being set as much as
10 vol(%), & ferrite could not be isolated. ;

(3) 4 ferrite could be more isolated from this steel at the value of pH>0'4 and with
platinum cathode instead of mercury cathode.
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Table 1. Chemical composition of the samples
(Hot Rolled Sheet) - :

C (%) Si(%) Mn (%) P (%)

005 0°63 116 0019

S (%) Cu (%) Cr(%) Ni(%)

0°006 090 177 6774
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Table 2. The amounts and chemical qompositioh of the residues isolated

under the various conditions of electrolysis.

. Current. ’il‘mtle of pH

Mark |Cathode - Electrolyte density f ectro- |

. . . (mA/cm2) Y SIS Before
Y ~ L (hr) electrolysis:

S1 Hg Ethylalcohol 950 m/+Conc HCI 50 mI+ZnCl, 36gr .5 20 04
S2 4 Ethylalcohol 950 m/+Conc HCI 50mi+ZnCl, 36gr 10 20 0*4
S3 4 Ethylalcohol 900 ml+Conc HC1100ml+ZnCl, 36gr 5 20 02
S 4 4 Ethylalcohol 900 ml!+Conc HC1100ml+ZnCly 36gr 10 20 02
S5 Pt | Methylalcohol 950 m!+Conc HCI50 ml +ZnCl, 36gr 5 20 0°1
S 6 4 Ethylalcohol 970ml +Conc HC! 30ml+ZnCls 36gr 5 20 075
S7 v Ethylalcohol 970 mi-+Conc HCl 30ml+ZnCl, 36gr 10 20 0°*75
S8 4 Ethylalcohol 960ml-+Conc HCl 40ml+ZnCl; 3égr 5 20 0°65
S9. 4 Ethylalcohol 960ml!+Conc HCl 40ml+ZnCl; 36gr 10 20 065
S10 4 Ethylalcohol 950m!+Conc HCl 50mil+ZnCl, 36gr 5 20 04
S11 4 Ethylalcohol 950ml+Conc HCl 50mi-+ZnCl; 36gr 10 20 04
S12 4 Ethylalcohol 900m!+Conc HCl100ml +ZnCly 36gr 5 20 0°2
S13 v Ethylalcohol 900 ml-+Conc HCH100 ml+ZnCls 36gr 10 20 02
Si14 4 Isopropylalcohol950 ml +ConcHCIS50 ml +ZnCl; 36gr 5 20 0°1
S15 Y Isopropylalcohol950 ml + ConcHCI50 mil +ZnCl, 36gr 10 20 0*1

) pH Amounts Chemical composition of residues .

Mark [ P AT Do X eyt
| electrolysis®f TeS1dueS | Cr(%) | Ni(%) | Cu(%) | Fe(%) |Sum(%)

S1 0°5 0*14 22°8 2°22 101 56°3 82°3 Ferrite
S2 05 0°44 251 2°48 0°94 58°8 87°4 Ferrite
S3 06 — —_ —_ — — — - -
S4 0°5 — — — — — — —
S5 0°2 - — — - — —

- Se6 0°9 0°32 24°5 3°25 071 65°0 93°5 Ferrite+ Austenite
S7 1°1 0°59 230 4°08 092 65°0. 93+0 Ferrite+ Austenite
S8 08 0*54 26°7 267 075 6442 94°3 Ferrite
S 9 09 0°63 26°7 2°54 1°00 66°0 96°2 Ferrite
S10 0°5 0°15 22°0 2°00 1°60 51°0 766 Ferrite
Sit 0°5 0°56 26°9 2°50 089 64°7 95+0 Ferrite
Si2 04 — — — — — — —

S13 0°4 — — e — — —
"Si14 0°35 020 18°6 2°23 1249 430 - 65°3 Ferrite
S1i5 0°35 022 24°2 - 2°17 108 55°0 82°*5 Ferrite
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