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143437
This invention relates to improvemants in or relating toc the ura

of aluminium as galivanic anode for cathodic protection of burfed struc: a-

Ten.

Hitherto it has been proposed that for the use of aluminium a=
galvanic anode for cathodic protection, a back-£{11 consisting ofcgégfﬁgg
or a mixture of sodium chloride, calcium hydroxide and s small amount of
calcnel 13 used ¢r that a special of allioy of almminium and zine is v--1,

Thesa are oren to the objections: (i) In neutral chloride medium,
aluminium is likely to get passivated and cease to function as ghlvantic
anode (ii) the use of calomel is not dasirable and (111} the use of a
spacial alloy will involve the establishment of separate units for its
manufacture.

The objact of this invention is to cobviate these disadvantages by a
processy in which commercial grade aluminium is surrounded by a medium wh-
ich does not permit the passivation of the anode and avoids the use of
dalomel.

T¢ these ends, the invention broadly consists of a process of usina
commercial grade aluminium which is surrcunded by chemicals containing

suitabie ingredients to generate an alkaline medium in situy

The following is an example in illmstration of the invention:

Anode - “ommercial aluminium 2 S grade

Chemicals consisting of %
Calcium hydroxide 50
Oalcium chloride 12.5
Sodium chloride 12,5
Sodium carbonate 25
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and Tri-sodium ciirate 5% of the above mixture

and Filler(clay,b?ntonite 10% of the above mixture
ete,

Tha following are among the main advantages of the invention:

4 )Commercial grade aluminium manufactured in our country can be

employed as such, as galvanic anode For cathodic protection.

{i)the back-fi11 is made up of inexpensive and common chemicals
which are indigenously available{iii)the aluminium anode in the spe-
cified back-£fi11 has a good driving voltage equal to that of magnesin
um, namely, 650 millivolts for protecting steael structures and is not

signi ficantly polarised.

pated this . 19th pay of October, 1974,

54/~
Agstt, Patent Officer, ]
council of scientific & tndustrial Rasearch



143437

THE PATENTS ACT, 1970

COMPLETE SPECIFICATION

(Section 10)

A PROCESS FOR THE PRODUCTION OF A GALVANIC ANODE BASED
ON COMMERCIALLY PURE ALWMINIUM SURROVNDED BY A BACE-PILL WHICE
DOES NOT PASSIVATE ALUMINIVN®,

COUNCIL OF SCIENTIPIC AND INDUSTRIAL RESEARCH,
Rafi Marg, New Delhi-1, India, an Indianm registersd bedy

ineerporasted under the Registration of Secieties Aot (Aot
X1 of 1860).

The following specification particularly deseribes and
ascertaine the nature of this invention and the memmer is which
i1t is to be performed:~

This is sn imvention by Dr. NARAYANASWAMI SUBRAMANTAN,
Seientist, Dr. SVBRAMANIA VENKATAKRISENA IYER, soientist, and
VASUDEVA SASTRI KAPALI, Senier Soieutifioc Assistant, all of the
Central hldotroobolioal Research Institu ¢, Karaikudi, Tamil Nadu
India;, all Indian oitizmens. :
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This inventiom rslates to a process for the prodyction of a ,

gelvanic anode based on comwercially pure aluminium surrounded by a.
backetill which does not passivate aluminium and has particular
reference to an improvement in or relating to the use of sluminjium

a8 gelvanic anode for cathodic protection of buried steel structures.

By "back-£111", ve mean "the enviromment which surrounds the
‘amode an? fills back the spase ocreated in the pit dug for placing
the apode imn the seil", By "galvenic anode, we mean an snode which,
when placed in the environment and oxternmally conmeoted by slectrioc
wire to the structure to be protected, generates eslectrio curreat",

By “gel-forming substance®, we wean a "substance which svells up in
She presence of water and retains water like gelatin®,

Eitherto it has been proposed that for the use of aluminium as
galvanic anede for cathedic protection, a backfill consisting of sodium
shloride eor a mixture of sodium chloride, salcium hydroxide and a small
amount of calomel 1is used, The ancde is a special slloy of aluminium
and sinc.

These are opon to the following objectionss (1) In neutral sodium
ohloride medium, sluminium is likely to get passivated and ceases to Nuncth
as gulvanic anode (11) the use of calomel is not desirable since it is o
toxio -ubti:m‘ and may get incorporated imto the subsoil waterand throuzb
it 4n the vegetation on the location and since it is a costly substance,
and (141) the use of a specisl alloy will involve the establishment of

separate units for its manufacture.

The main objent of this invention is to obviate these disadvantages
by & process by which a highly alkaline medium is produced in situ in
the back-Till favouring effective utilisation of even commercial grade
almminius as galvanic anode,

The main point underlying the imvemticn is that a highly alkaline
medium which does mot favour wasteful self-corrosion is generated in
situ around the aluminium ancde by employing s haock-fill ocontaining
suitable ingredients, vhich can be kept around the snode snd can be
activated by moistening,

By producing an alkaline enviremment in situ around the anode, &
hm segative pctential, namely =1.355 ¥V with reference to cappqr/ooppor:
sulphate electrode is ebtained and the polarisation of the amods is

2
svoided even upto an ancde ourreat denaity of 10 mA/ow™,

S -
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According to the present invention, there is nrovided a procass
for the production of a galvanic anode as heraein d2fined based on
commercially pure aluminium surrounded by a3 back-1ill as herein
defined which does not pamsivate aluminium by (1) casting of alumji.
nium with a central iron core in a suitakle ghape and size as required,
(11} surrounding the anode by the back-fill either in a cloth bag or
in a pit prepared under the soll characterised in that a highly
alkaline medium, namely sodium hydrqxide, is produced in situ and
wasteful cofrogion of gluminium §s reduced by using a back-fill
comprising sodium carbonate, calcium oxide or hydroxide, calcium
chloride., tri-sodium citrate and a moisture retaining ingredient

like clay or gel forming substance, as herein defined.

Commercial grade aluminium may be used as anode.Aluminium
scrap of not less than 99% purity may be used as anode after casting
the same into suitable shape and size. The backfill may be used as a
packing around the anode.The backfill is periodically replenished
or.replaced so as to get the full service ¢f the anode.

Thus, ingredients in solid form are incorporated in the back-
£41) so as to produce sodium hydroxide containing corrosion inhibi-
tive substances (calcium and citrate) in situ.

The provision for the production of a styong alkali namely
sodiwn hydroxide in situ in the back-£ill which also contains a
corrosion inhibitive combination which reduces appreciably the salf-
corrosion of aluminium without interfering with the useful galvanic
corrcsilon, the anode material némely the commercial grade aluminium
and the conpositioﬁ and the nature of the back-fill are the novelty
of the process,

In the invented process of cathodic protection, aiuminium is
used as a galvanic anode with a back-fill, packed or otherwise
(1.e.unpacked) wherein commercial grade aluminium of 99% purity is
surréunded by & back-f£1ill consisting of sodium carbonate, calcium

o
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oxide or hydroxide, sodium d\loride.. tri-sodium citraste and a
moisture retaining ingredient like ciay or a gel-fcrming substance
s0 that sodium hydroxide {s producedvin situ and wasteful corrosion
of aluminium is reduced when the back-fill is moistenged.

The anode can be made of even scrap aluminium and the back-£:11
can be periodically répl‘aniahed or replaced to get full service from
the ajuminium anode,

The accompanying diagram is of the galvanic anode installation
for cathodically protecting underground steel structures.

' Pigure 1 : Psckaged Anode
1. Anode
2. Packaged back-fill
3. Soil

4. Connection to the structure

Figure 2 : Anode with back-fill introduced into the trench
1. Anode ' o
2. Back-fill
-3, Soil
4. Connaction to the structure
S« Auger hole
Example :
Performance 0f the aluminium anode with backfill as compare:d

to other galvanic anodes is given in table-I,

Compositicn of backfill (Weight = %)
Calcium hydroxide S0

calcium chloride (anhydrous) 0 to 12,5
Sodium chloride 12,5 to 25
Sodiuin carbonate 25‘

Trisodium citrate 5% of mixture
riller 10% of mixture

The main advantages of the invention are (i) commercial grade
aluminium mapufactured in ouy country can be esployed as such As galvan
anode for ‘cathodic protection (11)The backfill is mede up of inexpensive
and common chemicals which Sre indigencusly available(111)The aluminium
anode in the specified backfill has a geod driving voltage equal to tha
of magnesium and is not significantly polarised,

I S , =T
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143437
Summarcy ¢

This invention is directed towarde employing commercial alumin:
as galvanic anode for cathodic protection of buried steel strictures
in such a way that it is kept in an active state by an alkaline environ.
mant which is produced in situ by the chemical action of suitable ingre-
dlents in the backfill,For this'phrpose, the backfill contains sodium
cnrbonate and calcium hydroxide and on being moistened, alkalj is
produced in the backfill. The presence of calcium and citrate aids
in reducing wasteful corrosion,

Noteworthy Feature :

A process by which sodium hydfoxide is produced in situ and wasée-
ful corrosion of aluminium used as galdanic anode fo; cathodic
protection is reduced by a backfill for the anode consisting of sodium
carbonate, calcium oxide or hydroxide, calcium chloride, trisodium |
citrate and a moisture retaining ingredient like clay or a gell forming
substance.

The following are the new results achieved by the invention :

a) Conditions favourable for the use of commercial grade
aluminihm are created, avoiding the use of special alloys containing
zine or mercyry. | |

b) The coat of the commercial Jrade aluminium {8 much lower
than that of the alloys, since the latter require special methods of
production,

.¢) The chemicals employed in the backfill are easily available
anél are cheapnr

d) The new gartanic anode - backfill combination is quite
comparable to the hitherto used magnesium anodes as far ga the open
circuit potential and andde efficiency are concerned. Further the
polarisation behaviour of the new aluminium back~fill combination is

far superior to that of the usual magnesium/back-£fill combination,

L
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WE CIAIM 1~

1, 4 profess for the production of a gal¥anic anode as

herein clefined based on crometcially pure aluminium surrounded by
a backufili as hereip defined which does not passivate aluminium
by (1) casting of aluminium with a central iven core in a suitable
shape ard size as required (1i) surrouniirng the anode by the bLacke
£111 either in a cloth bag or in a pjt preparad under the soi)
characterised in that a highly alkaline medium, namely sodium
hydroxide, is produced in situ and wasteful corrosion of ,luminium
i8 reduced by using a back-fill comprising sodium carbonate, cal-
cium oxide or hydroxide, calcium chloride, tri-sodium citrate and
a moisture retaining ingredient like clay or gel forming substanca,
as herein defined.

2. A process as claiméd in claim 1 wherein commercial

grade aluminium is used ag anode. ’

3. A process as claimed in claim 1 or 2 wherein aluminium
scrap of not less than 99% purity 1s used as anode after casgting
the same into suitable shape and size. .

4, A process as claimed in any of the preceding claims

wherein the backfill is used as packing arcund the anode.

5. A process aa claimed in any of the preceding claims

wherein the backfill is periodically replenished or replaced so

as to get the full service of the anoifle,

6. A process for the production_of a galvanic anode based
on commercially pure aluminium surrounded by a back-£fill which
does not passivate aluminium substantially as herein before

described.

Dated this 21st Day of March, 1978.

S&/
Patent Officer,
Council of Scientific and Industrfial Reseoche



TNOUNCIL _OF SCIENTIFIC & N». /43437, Nt OF GHEETS:-|
IUUSTRIAL RESEARCH (. /. Shicas- SHEET Ne.-|
NoO. 3381/l 74 .(:f_‘":_._..-:‘——"—'—-

S
NN

FIGURE-|

o — /

GCHC,
NI

1

N

07
FIGURE-2 Q/thku i« (Z

R ~‘~ pA‘

PATENTS OFFICER
8.1




