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Effects of Proximate Electrolysis and Gas Bubbles on
Voltage Balance of an Electrolytic Cell
Kango SAKAI and Ryoichi YOSHIHARA
Synopsis :

In the voltage balance of the conventional electrolytic cell the resistance of the electrolyte has the highest
occupancy rate of 80. The proximate electrolysis by the fluid support and the insoluble anode effectively
reduces this electrolyte resistance. Therefore, highly efficient electrolysis can be achieved by the liquid

cushion cell.

The behavior of the gas evolved on the anode can be analyzed by Bruggeman’s equations. In elec-
troplating the gas bubbles cause the unequality of the current density distribution in the cell rather than

the cell voltage up.

In the case of a high current density with narrow electrode gap such as liquid cushion cell of horizontal
type the bubble effects on the cell voltage up and the burning of platings can be almost eliminated by the

high flow velocity of the electrolyte.

1. #% =1

P2 3\ C H BYE A B SRA  F  IE R B RE
PdOEFA VORMSEREHR LS HL, BH Tk
1982 fELARE, #IaRAED 1400kA »H—2 1 3£%
D 4200kA ~LTREERICHEML, B THXRE, B
T T Il OFFA VHEFHEINR TS, ZOL5KC
EROOERMOBIFROMMIBENS HRNEMRT
EoUBrBDdsE L), BR=ALF —DOHIED
e EEE, EENROBREOMABENEH L EOTW
51)2)'

BRI TIE~NOBRETHNT 7o —F 2V —FE
BTECOWTIHFI»ORFA IR TEY, =2 F—
NFEOBBLDE DR THBY. L LighnbLBEDD
254 VIER L TRTBEUERBBOERROBERA LY »
ZOIRE), BRARC XD BEOEENRFTETHS
L, ¥k, DOFHEONEI LEREESFIRI AT
WA Z R ENDLBERETHENS 1 v ORBERHE
#®ohot.

WFE, bhbUrEAREMRE & U CRBEE RO
FAROBEA N Y » 7 OWGTRIC X D EEEME 6
LT A BIFEOBR LT o T & 09 (Table 1). itk
T BB BHE Y R RBRH 2D 5 50 LT &

THZER I OTCEMRBELERKD 415 (200 A/dm?)
CEBREELLL. ZOKE, BLEOOEFTLVOR
RN L CEREOBEIGE &\ 5 BFIE TR
HPBAIRSLZ L LDt

AR -Clr, BERGZHFERE (LCC-H)?-12 %
Blwe b, eANBENEZEHL =3 ¥ - K
ETEEBROMELEE L. T, ffeCRERE
FEAL & BRI O BT X o TR T 2 NS b
RETHEMH ADEBL BB EIBB Y BT HER
wry AV TEE {7 ok,

2. RBREELSE

2.1 BENZOLEE

£ LD BENZHENL Table 1 R L cfEska
EX AT S pS # w v, Jet-Cell, LCC-H o 3 FiIH L
<f7>7-. Fig. 1 © LCC-H o%MEKN* =T —
B EMmEo%MERKE Fig. 1 wRT X 5 h&MOE
SEMC L oTESh, EREOBHHCIZ I DICER
BEEYM b O REBEL S, ¥k, 74V T
O, BESER ST IO TEBREENRERD
TR B9, APt Table 2 WRT X 57K
wrt s RN I BRAE YV CEERE 2 R L
7.

BEF1 60 &£ 10 § 21 HZ 4 (Received Oct. 21, 1985)
* #H Ak () EEAEM %« x — (Surface Treatment Research Lab., Nippon Steel Corp.,
1-1-1 Edamitsu Yahata-higashi-ku Kitakyushu 805)

— 52 —

]



EMEOBERZCRETEREROIGRLEMBEFADEE 941

Table 1. Comparison of various electrolytic cell.

Conventional
Cell Jet Cell ACIC LCC-H LCC-V
e
Schematic
Illastration
Anode Material Soluble Insoluble Insoluble Insoluble Insoluble
Minimum
sDti;ltp-Elec(tn-;ong)e 40~50 20~25 15 9 5
B
Correction of . . Slightly
Strip St Impossible Impossible Possible Possible Possible
Roon Conductor roll resotance Talble 2. Prerequisite for comparison of voltage
valance.
Rstrip—cpr | Strip~CDR contact resistance
Raerip Strip electric resistance Conventional JET-CELL
; LCC-H
. _ , , soluble anode\|/ insoluble hoti 1
Riiquia Electrolyte resistance (including bubble resistance) (vertical ) (anode ) (horizontal)
Ranode Anode electric resistance strip size (mm) 0.8 tx1500 w
Ryus-par Bus-bar electric resistance strip-electrode 50 20 9
dista
Rorusn Brush contact resistance istance (mm)
current
density (A/dm?) %0 100 175
I Rurush 3 Rousbar 3 clectrolyte (¢ cm) 6 (zinc sulfate bath)
i:RcDR 3 1;
17 v
! 20KA T T 20KA
s Rstrip

20kA It

Rstrip  Rtiquia Ranode

Fig. 1. Equivalent circuit of liquid cushion
cell-horizontal
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Fig. 2. Cross section of divided electrode cell.
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Fig. 3. Comparison of voltage balance
with each cell.
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Table 3. Comparison of the gas-induced voltage-up with a current density

and an electrolyte flow velocity.

100 200 300
Current density (A/dm?)

Theory Experiment Theo. Exp. Theo. Exp.
0.5 2.9 (V) 2.3 (V) 5.9 5.0 9.4 9.0
Electrolyte 1.0 1.4 L8 2.9 3.0 4.5 4.8

flow velocity
(m/s) 2.0 0.7 L3 1.4 L7 2.2 2.5
3.0 0.5 1.0 1.0 1.3 1.4 L5
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