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Electrolysis Efficiency of Stainless Steels in Indirect Energizing Electrolytic Pickling

Taichiro Mizoguchi, Akinori Kawano, Katsuyuki Shiotsuki

Synopsis:

The influence of cell design on the efficiency of electrolysis in indirectly energized electrolytic pickling was
studied for the high —efficiency descaling of stainless steels. The results are listed as follows:

(1) Electrolysis efficiency #,(=i,/i.w;) was high when the distance from anode to cathode (L) was long, the cross
—sectional area of cell (S) was small, and the next relation was indicated (as 1/7,= a (S/L) + 1, a= 1.07in this
study).

(2) Current density in the surface of a strip changed by #;, but had little effect on efficiency. Electrolysis
efficiency n:(=i,/i,) was about 75% in the range of 47 — 61lmA-cm 2

By using the analytical approach taken in this study, the relationship between cell design and the efficiency

of electrolysis in commercial manufacturing lines can be analyzed.
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Table 1  Chemical composition of the sample (mass%)

C Si Mn Ni Cr N
0.06 049 0.74 8.05 18.08 0.03
CryO5+5H,0
(Fe,Cr),05 —2Cr0,2~+10H*+6e ~

SiO, Stainless steel

(a) Oxidized scale

(b) in Na,SO,4aq
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Fig.2 Example of indirect energizing electrolytic pickling cell.
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Fig. 1 Descaling behavior of stainless steel in electrolytic picking.
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Fig.3 Experimental indirect energizing electrolytic pickling cell
(Type A).
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Fig. 4 Electricalcircuit of indirect energizing electrolytic pickling.
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Fig.5 Experimental indirect energizing electrolytic pickling cell (Type B).
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Fig. 6 Amount of dissolution after indirect energizing electro-

lytic picking
(Type A, 50A, 60min).
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Table 2 Results of indirect energizing electrolytic pickling (Type B)

L :25cm L : 60cm L : 150cm

S : 25cm® S : 8cm?® S : 25cm? S : 8cm?® S : 25cm?
Electrolytic voltage (V) 58 5.6 6.0 57 6.0
Current : i, (A) 0.893 0.754 0.940 0.859 0975
Current density (mA « cm?) 55.8 47.1 58.8 53.7 61.0
Amount of dissolution (mg - cm 2+ min™!) 051 044 056 0.49 058
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Fig.7 Influence of L,S on the electrolysis efficiency #;.
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Fig.8 Influence of current density on the electrolysis efficiency #,.
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