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ABSTRACT

Electrodeposition of lead peroxide on the graphite core was studied. The results:

are following;

1) At more noble potential than 1.6V vs. S.C.E. and lower temperature than 40°C,
PbO; deposited current efficiency is increased but deposited layer falls off easily

from graphite core.

2) Oxygen overvoltage of PbO; deposited layer on the graphite core is largely with in-

creasing PbO; depositing anodic potential and with lowlying electrolytic temperature.

3) To obtain the PbO. deposited layer without falling off from the graphite

core,it is necessary to change the electrolytic conditions, anodic potential and

electrolytic temperature, in four stages successively.
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Fig. I. Circuit diagram_of controlled potential electrolyser.
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Fig. 2. PbO2 deposited current efficiency ot

different anode . potentials.
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Fig. 3. PbO: deposited current efficiency at

different temperature of the electrolytes.
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Fig. 4. The relation between oxygen overvoltage and
current density ot different anode potential
for the PbOp deposited on the graphite at 60°C.

BHé&d BT AL CEME24 Y] Hs
of Jelgth —iye s BEBML Ed4F
BEATE AAE fFHAel deod, oe a-
o B-PhO; ¢l FHERES £RAA 2 Aoz
#EA ok, B a-PbO, x=t& B-PbO, 7} BER
BEEe] =thE Jones %2 HEWE Fagcld
BEEMI Ed45 BRATE] AAE AL
a-PbO, nttE B-PbO; & &7 inslr] =
Feletm 4 Adrh

3—2—2 BEBES BFEEEE; 1.40Vvs,
S.C.E &] EEMEM Kl o8 BEBE-
4 BELEA-E BAEA 719 25°C IN KOH ¥+
of 48] BRETE #3 BEBEES] #MLE Al
&3t Fig5e Emslqich —#ive s BER

Current density (A /dm?)
O

E7t £&5% a-Pb0, 9] &%F%E) Atz #
EWsle geow, BER el o] BEBES
FoHA 45 MRBBE FokA & HAMLL 7

o
T

1 1 £ 1 1 i L 1
0.4 [+2-] o8 [R} 12 1.4 1.6 1.8

Oxygen overvoitage (V)

[«]
[’

NT0°C 2 60%¢ 3 50°C  4) 40°c

Fig. 5. The relation between oxygen overvoltage and
current density gt different temperature  for
the PbO: deposited on the graphite at
L4V vs. S.C.E.

iEde dx e g4 BEEE ¢ 4
5 BREAEES 2 B-Pb0; ¢ §FH AX &
FlstA A uk, B debst el e EEAAE
BEE Fidhe] FEF el BaldAnz 40°C
Plbe] BEREAA BEAL LHEH Aok

3—3 BEEEES ERRILAE ; E5E88L
MEEY RAMES BER7 Hatd, flzd B
MEY RERRE ERRLEY A-E BEstd
TR HEE ¥ BEER Mead #isgd
ok o714 BRfbEel @ BRBE=2A FF}
At

3—3—1 Bt =go 2ty EHRMI=E
A8 B4 BERE60°C o BEEM 1.5 Vs,
S.C.E ¢ EEMAEM thslo BRMLFL BH
Fuiel BEAZ B 2 BAEEN MR B
BHEERT BRIHEE Tablel o hehu gleh

ferkel THEpyo 2 FHAS D Y= BRTE

4 BREEGo2A BEEEYS BREEEL £% 60°C ¥ 10A/dm? 2 EEAs Iz BEBMTE

WEA 7 Y.
Vol.14, No.3, 1970



234 R R R K

B EEBMLGEES] MAAEE RiFstn
BENER= $3 Ao, BERA Hinstd

F= @Y B¢ 9% AdeA 2Hstd 25 b e . 1o
W 0.9mg/em®A-hr uek B4 AL PEEEO . | oY
4 Aoz A5 =2 §|e —_l__ leo
3—3—2 HEB Vg sy BEEmMIE f ,\
E7HA o] BRI A5 o A % s T so ¥
HEHOL WED WERSe 4z BEE 0§
o AEe) gm o= WEMS g mEH0 A “3
% A% ERLEES BEAD LBl A E |  raling ot eosity 130 &
z28leld Fig2 9 Fig3 oz X Fig6d ExR - '.
TABLE I. Anodic losses and oxidation 2t " J2c
efficiency of PbO: deposited electrode . ‘ .
and graphite on the electrolytic reaction "o 0 40 s ® 100
from NaCl to NaC10, PbO; deposited current efficiency (%)
— —— 3 At constant temperaiure
Pb02 _______ . At constant potential
electrode electrod-graphite Fig. 6. Diagram of the best conditions of PbOs
eposited electrolytic deposition on- the graphite .
Electrolyte, NaCl(gr/1) 316 316
K,CryOx(gr/1) 2 2 BN BRAL) RISl BEEY BREHEe ¢
pH 10-7 | 10-7 3, W £ BRAETAA BREATEC

Electrolytic temperature(°C) 60 60 2 BERRLSLEel BE 2 + Y BERM &
Current concentration(Amp,/1) 40 40 sl @woo el webd Fhbele fHEH =

Anode current densityAmp/dwy)| 8-12 | 8-12 32, FHS BEFBG 1mm 5A4)-& BEA 5
Duratien of electrolysis(hrs) 12 12 71 45t Fig6omue Table2s] Zzatubsel
Amount of current(A-hrs) 12.2 12.7 2o oA Y BHEEM) RESGon, B
Conversion (%) 240 BT Y mmun 9e FUA BEAS DA, B4R

Anodic losses(mgr/em2 A.hr){ 0.9 1.2

of BEHME d4sid Goh M AL mme
Current efficiency (%) 75 67 o] BAWNME £ . B ¢33

TE AR 245 A% BEF il

Fubel 2L REEERES BES REsdch =R, ol Ze JHFFY KA A BEAA BEEIL

TABLE 2. Final conditions of PbO; electrodeposition on the graphite without falling
off the PbO: deposited layer.

._1| anode current| current duration of
anode potential density concentration | [Sraperature electrolysis
| SCE) | Amp/dmY) | (Amp/1) | €O (hrs)
1st Stage 1.4 3.5—4.5 23—30 60 1.5
2nd Stage 1.4 2.7-3.2 18—21 50 1.5
3rd Stage 1.5 8.0—9.0 53—60 40 0.5
4th Stage 1.5 6.5—7.5 43—50 40 0.5

B 5) HMMtke] Ml MREAC] HIAAA, REAFETHA PbO, 7} BT HWHe PLoa
BEE 43 245224 PO B HEREe RIL. :
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TABLE. 3. Anodic losses and oxidation efficiency of PbO. electrodeposited, massive
pure PbO; and platinum electrode on the electrolytic reaction from

NaClO; to NaClO.

PbO,

electrode electrodeposited PbO,-Plate* Pt
Electrolyte, NaClOs(gr/1) 685 645 60—70
NaF(gr/1) 2 — —
Electrolytic temperature(°C) 50 50 30—60
Current concentration(Amp/1) 40 80 —
Anode current density(Amp/dm?) 18—22 22.0 30—54
Duration of electrolysis(hrs) 8.5 2.5 —
Amount of current(A.hrs) 16 10.1 —
Conversion (%) 84.6 85 7
Anodic losses(mgr/cm?2 A.hr) 0.00 0.00 -
Current efficiency (%) 88.5 73 80—85
* Prepared by Sang Wa Chemical Company in Japan
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