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lMP‘RO‘:’EMENTS IN QR RELATING TO THE FORMATION OF LEAD DIOXIDE ON LEAD
AND JTS ALLOYS IN CHLORIDE MEDIUM.

PROVISIONAL SPECIFICATION

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, RaFi MarG, NEw DELHI-1, INDIa, AN
INDIAN REGISTERED BODY INCORPORATED UNDER THE RGISTRATION OF SGCIETIES AcT (ACT XXI oF 1860).
The following specification describes the nature of this invention. )
THIS 18 AN INVENTION BY HANDADY VENKATAKRISHNA.UDUPRA, piasctok aNp KAPISTHALAM
CHETLUR NARASIMHAM, SCIENTIST, BOTH OF THR CENTRAL BLECTROCHEMICAL RESEARCH INSTITUTE,

KArAIKUDI, INDIA, BOTH INDIAN CITIZENS.

This invention relates to improvements in or relat-
ing to the formation of lead dioxide on lead and its
alloys in chloride medium,

Hitherto it has been the practice to form lead dioxide
on lead and its alloys in chloride medium by introducing
a platinum- microelectrode into the lead surface and
these have been used as anodes for cathodic protection.

The objection to the current practice is that a costly
material like pilatinum has to be employed as a micro-
electrode in order to have lead dioxide formation on
fead in chloride medium.

The object of this invention is to obviate the above
disadvantage by suitably introducing a cheap solid
lead dioxide microclectrode into the lead or lead-
alloy surface.

To these ends, the invention broadly consists in
the introduction of lead dioxide microelectrode in the
place of platinum into lead or lead alloy surfaces.
The lead dioxide microelectrode is prepared from solid
pieces of lead dioxide deposited from lead nitrate—
copper nitrate bath on.a suitable substrate like graphite,
stainless steel or nickel (as deseribed in Indian Patents
66185 and 124215) and were ground on the emery
belt of 60 and 100 to the desired size and shape. Alter-
natively the mucroelectrode is prepared by exposing
the desired size on the subsirate and stopping off the
rest of the portion during electrodeposition of lead
dioxide from nitrate bath. Suitable holes are drilled
on the lead surface and the lead dioxide microelectrodes
are pressed to fit them tightly in the holes, When the
1ead or lead alloy having the lead dioxide microelectrode
is polarised in 05 to 3% sqdium chloride or synthetic
sea water, at anode current densities of 0-5 to 6 amp/dm?,
temperature of 15 to 50°C, the lead dioxide is formed on
the surface of the lead or lead alloys. The ratio of area
of lead surface to lead dioxide microelectrode can
vary from 10 to 600 to get good deposit.

The following typical Exampiles are given to illustrate
the invention ;

Example I o
Anode Lead
Areaofanode (c0® ., . ., . 22
Area of lead dioxide microelectrode (cm?) 012
Batb yoltage Gvolt) . . ., 265
Anode current density (amp!sq.d:;.) . 3
Temperatare °C) . . . 0t 1
Example 2
Anode Lead
Ayen of anode (cm®) . . » . 1954
Arca of microelectsode fem® . 026
Anode gurrent density (ampfsq,dni)h . 23
Bath voltage (volts) . . . 4270
Temperature (°C) e 3032
Weight foss 1n 3% NaCl after 512 hours 0330
{mgfem®fA hr)
M . o

. Example 3
Anode Lead-antimony (6 %)
Area of anode (cm® . . . . 19-54
Area of microclectrode (cm®) . . 26
Anod:: corrent density (ampfsa.dm.) . 23
Bath voltage (volts) 4:2;’-;6‘6 .
Temperature ) . . . . 3032
W&gg} c:lr?’?-‘fa -i]l;rg% NaCl after 445 hrs, 0035
Wziagzh;l m(ﬁ smﬂ};tichrsja water sfter 0o
Example 4
Anode Lead-silver (1%)
Area of anode (cm?) v . . 20-33
Area of microelectrode (cm®) . . 0253
Anode current density (ampfsq.dm) . as
Bath voltage (volts) . . . 41—4-5
Temperature (°C) e e 3035
wl}:lgrsﬁ.irﬁ 3% NaCl after 524 hrs, (mgf 0-180
gt e o

. The following ate among the main advantages

of the invention °

(1) A protective film of lead dioxide can be formed
qp lead and lead alloys in chlornide solutions by iacor-
porating lead dioxide microelectrodes into the surface
snstead of costly plaunum microelecirodes.

(2) The ratio of lead to lead dioxide cap vary
widely to get lead dioxide film on to the surface of lead—
lead dioxide bielectrodes as in the case of platinum
microelectrotde. . |

(3) Weight loss is less with alloys of lead con,
taining microelectrode than with pure lead both in
sodium chloric‘;: (3 7%) solution and synthetic sea water
which favourably compares with the use of platinum
mlcro}electrqde.

. {4) The above system can be advantageously used
as anodes in chloride media in general and for cathodic
protection in particular.

R.BHASKAR PAI
Patents Officer,
COUNCIL OF SCIENTIFIC AND INDUSTRIAI?
RESEARCH.
Dated this 10th day of May 1973,

Prise: TWO RUPEES.
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COMPLETE SPECIFICATION

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, Rarl MarG, NEw DrLui-I, INDIA, AN
INDIAN REGISTERED BODY INCORPORATED UNDER THE REGISTRATION OF SOCHETIES ACT (AcT XXI or 1860).
The following specification particularly describes and ascertains the nature of this invention and the manner
in which it is to be performed.

THIS IS AN INVENTION By HANDADY VENKATAKRISHANA UDUPA, pirecror AND KAPISTHALAM
CHETLUR NARASIMHAM, SCIENTIST, BOTH OF THE CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE,

Karaixupt, INDIA, BOTH INDIAN CITIZENS.

This invention relates to improvements in or relating
to the formation of lead dioxide on lead aad its alloys
in chloride medinm.

Hitherto it has been the practice to form lead dioxide
on lead and its alloys in chloride medium by introducing
platinum microelectrode into the lead surface and
these have been used as anodes for cathodic protection.

The drawbacks to the current practice is that a costly
material like platinum has to be empioved as a micro-
electrode in order to have lead dioxide formation of
lead in chloride medium.

The object of this invention is to obviate the above
disadvantage by suitably introducing the cheap solid
lead dioxide microelectrode into the lead or lead alloy
surface.

To these ends the invention broadly consists in
the introduction of lead dioxide microelectrode in the
place of platinum into lead or lead alloy surface. The
lead dioxide microelecirode is prepared from solid
pieces of lead dioxide deposited from lead nitrate—
copper mitrate bath on a suitable substrate like graphite,
stainless steel or nickel (as described in Indian Patent
Nos. 66185, 124215) and were ground on the 60 and 100
emery belt to the desired size and shape, Alternatively
the microelectrode is prepared by exposing the desired
size on the substrate and stopping off the rest of the
portion during electrodeposition of lead dioxide from
nitrate bath. Suitable holes are drilled on the lead surface
and the lead dioxide microelectrode pressed to fit
them tightly in the holes and the lead or lead alloys
having the lead dioxide microelectrodes polarised in
0-5 to 3% sodium chioride or synthetic sea water at
anode current densities of 0-5 to 6 Afdm?, temperature
of 15 to 50°C, the iead dioxide is formed on the surface
of the lead or lead alloys. The ratio of lead surface to
lead dioxide microelecirode can vary from 10 : I to
600 : 1 to get good deposit.

The introduction of lead dioxide microelectrode
into lead or lead alloy surface makes it possible to get
lead dioxide on the surface of lead or lead alloy when
lead or lead alloys having the lead dioxide micro-
elecirode is polarised in 0-5 to 3% sodium chloride
or synthetic sca water at an anode current density of
0-5 to 6 Afdm?®, temperature of 15 to 50°C. The ratio
of area of lead surface to lead dioxide microelectrode
can vary from 10 : 1 10 600 : 1 to get good deposit,

If the lead or lead alloy containing lead dioxide
microelectrode is polarised in a solution containing
sulphates along with chlorides (1 to 3 %) a lead dioxide
deposit formed on the surface of lead or lead alloys is
very adherent.

The present invention consists of a process for the
formation of lead dioxide on lead and its alloys in
chloride medium wherein lead dioxide microelectrode
prepared from solid pieces of lead dioxide deposited
from lead nitrate—copper nitrate bath on suitable
substrates, is fitted to lead or lead alloy and is polarised
in 05 to 3% sodium chloride or synthetic sea water at
&n anode current density of 0-5 to 6 A/dm?, temperature
of 15 to 30°C with the ratio of area of lead surface to
lea(;l dioxide microelectrode varying from 10 : 1 to
6C0 @ I.

The formation of lead dioxide on lead and lead alloys
having lead dioxide microelectrode is better in solutions
containing sulphate along with chloride.

The process does not involve any elaborate arrange-

meni except clectrolysis and hence no flow diagramis
needed,

The following typical Examples are given to illustrate
the invention : -

Exampie 1
Electrolyte . . 3% (WiV) sodium
¢hloride solution
Area of anode (em®) . . . . s 22
Area of lead dioxide microelectrode (cm®) 012
Cathode Mild steel
Area of cathode (cm¥) . . . . 20
Inter electrode distance (em) . . 6
Cell voltage (volts) . . 36%
Anode current density (A/dm?) . S 3
Tenperature (°C) . ELVED |
Example 2 .
Electrolyte . 3% (W/V) sodiume
chloride solution
Anode Lead
Area of anode (cm¥) . . 3 . 22
Area of lead dioxide microelecirode (cm?) 12
Cathode Mild steel
Area of cathode (cm?) . . . . 20
Inter electrode distance (cm) - . 6
Cell voltage (voits) . 2729
Anode carrent density (A/dm?) . N . 3
Temperature (°C} . . . 5042
Example 3
Electrolyte 3% (WIV) sodivm
chloride solution
Anode Lead
Area of anode (cm?) . . . . 22
Arca of lead dioxide microclectrode {(cm?) ¢-12
Cathode Mild steel
Area of cathode (em®) . . . . 20
Infer electrode distance fem) . . 6
Cell voliage (volts) . . . . 3639
Anode current density (Afdm?) | . 3
Temperatute CCY . . . . . 15
Example 4
Anode Lead
Area of anode (cm®) . 19-54
Area of microelectrode (cm?) . 026
Anode current density (A/dm?% . . . 23
Cathode Mild steel
Area of cathode (cm® . . . . 60

Toter clectrode distance (em} . . . 15
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Cathode Ecaple 4—contd. Mild stesl
Cell voltage (volts) . . . . N 4270
Terperature (°C) . . . . . n—32
Weight loss in 3% NaCl after 512 hours 0330

(mg/om A br.)
Weight loss in synthetic sea water after 483 0072
hours (mg/em?®/ A hr.}
Example 5

Anode Lead-antimony (6 %)
Area of anode {cm?) . . . . 19-54
Area of microelectrode cm?®) . . 026
Anode cucrent density (A/dm?) , . . 23

Cathode Mild steel
Area of cathode (cm®) . . . 60
Inter electrode distance (em) R . 15
Cell voltage {(volts) . 4250
Temperature (°C) . . . . a 36—32
Weight loss in 3% NaCl after 445 hrs. (mg/ 0035

cm?/ALhe.)
Weight gain in synthetic sea water afier 482 G071
hrs. {(megfem3iA.he}
Example 6

Anocde Lead-silver (1)

Area of anode (cm%) ) . s 20-33
Area of microelectrode (cra?) . . . 252
Anode current density (A/dm?) . . | 23

Cathode Mild steet

Area of cathode (cm®) . R . . G0

Inter electrode distance (cm) . . . 15

Cell voltage (volts) . - 41—4-5
Temperature (°C) . . - 3 . 30—35
Wt. Yoss in 39 NaCl after 524 hours (mg/f 0-130

cm?fA.hr.)
Wt. gain in synthetic sea water after 482 hrs. 0-066
{mg/em®{A.hr.)

The following are the main advantages of the in<
ventjon :

1. A protective film of lead dioxide can be formed
on lead and lead alloys in chloride solutions by in-
corporating lead dioxide microelectrodes into the sur-
face instead of costly platinum microelectrodes.

2. The ratio of lead dioxide can vary widely to
get lead dioxide film on to the surface of lead-lead
dioxide biclectrodes as in the case of platinum micro-
electrode. o

3. Weight loss is less with alloys of lead containing
microelectrode than with pure lead both in sodium

MGIP Sant—S[, —3 Patent/75—30-4.76—150,

chloride (3%) solution and synthetic sea water (vide
Examples 4 to 6) which favourably compares with the
use of platinum microelectrode,

4. The above system can be advantageously uscd
as anodes in chloride media and for cathodjc Protection,

Summary :

The process relates to the formation of lead dioxide
1 lead and Iead alloys in chloride medium wherein
lead dioxide microelectrode prepared from solid pieces
of lead dioxide deposited from lead nitrate-copper
nitrate bath on a suitable substrate is introduced i
the place of platinum into lead or lead alioy surface.
When these lead or lead alloys having the lead dioxide
microelectrodes is polarised in 0-5 to 3% NaCl or in
synthetic sea water at an anode currens density of ¢-§
to 6 A/dm?, temperature of 15 to 50°C lead dioxide ig
formed on the surface of lead or lead alloys. The ratio
of area of lead surface to lead dioxide microelectrede
can vary from 10 : 1 t0 600 : 1 to get a good deposit.

We claim :

1. A process for the formation of lead dioxide on
tead and its alloys in chloride medivm wherein lead
dioxide microelectrode prepared from solid pieces of
lead dioxide deposited from lead nitrate-copper nitrate
bath on suitable substrates, is fitted to lead or lead allo
and is polarised in 0-5 to 3% sodium chloride solution_
or synthetic sea water at an anode current density of
0-5 to 6 A/dm®, temperature of 15 to 50°C with the
ratio of area of lead surfage to lead dioxide micros
electrode varying from 10 : 1 to 600 : 1.

2. A process as claimed in Claim | wherein lcad
dioxide microelectrode prepared from solid pieces
of lead dioxide deposited from iead nitrate-coppey
nitrate bath on a suitable substrate like graphite, stains
less steel or nickel are used as microelectrodes to be
introduced in lead or lead alloy.

3. A process as claimed in Claim 1 wherein a Iead
or lead alloy having the lead dioxide microelectrode is
polarised in 0-5 t0 3% sodium chloride solution op
synthetic sea water.

4. A process as claimed in Claims 1 and 2 wherein
a lead or lead alloy having the lead dioxide micros
electrode is polarised at an amode current density of
050 6 A/dm?.

3. A prooess as claimed in Claimg 1 and 2 wherein
the polarisation of lead or lead alloy having lead dioxide
wicroelectrode is carried at a temperature of 15 to 50°C,

6. A process as claimed in Claim 1 wherein the lead
or lead alloy fitted with lead dioxide microelectrode it
used as anode in cathodic protection,

7. A process for the formation of lead dioxide on
lead and its alloys in chloride medium as substantially
hereinbefore described.,

R. BHASKAR PAY

Patenis Officer,

COUNCIL OF SCIENTIFIC AND INDUSTRIAR

RESEARCH,
Dated this 29th day of June 1973,



