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t'xis is an 1nvention by Sri. Bal,)eq.m}e Anantha Shenoi, Dr.‘

; N
“ Krishnaswamy Balakrishnan. Sri Pattar@k,ulam Luka Joseph, s:s.

‘Vasudeva Sastri Kapali, and Sri Venkatarmm%alas«bramanian. a11
" of the Central Electrochemical Research Insti*tmt’e. Karaikudi-s

v'ramllnadu, Indxa and all Indian citizens and «relates to

58

;'*eimprovement in or relating to the development of & process tor

-_,__the preparation of new-aluminium based galvanic anodes for

cathodic protection of submerged sttucture.l i S

l-lit'herto it hae been pi‘bp‘osed' to use'Itne'm«silb”’a‘l:..befe of

“ ';faluminium like Al-Zn-Hg, Al ~Zn-8n, A:-czmcd “Al= Zn-In. ete.- a8«

:‘_-;.rgalvanic anodes for cathodic protecm.on of subn\erged stmctures. -};

This ie open to the objections bm.tz

f;g;__j_';i) In some places especl,aliys swhere water is quite utagnant.

¢

':'.-‘preeence of mercury “in the anodg matetiql is quite objectionable ‘

-.'_.‘from pollution point of view. .

. 11) In t‘he' case of cathédic pt-otectiono,t éturctureafﬁuﬂed in
" sea-mud the above 'objec_t!.on’ holds »-go_edﬂ." In ag\dttionfthie alloy
_could compete favourably with the Ax—-:n—;n'_a;;oy"ﬁh;eh is being

‘used ‘at Present. R o

(111) The 'In' present as tl;lrd element can easﬁrrbewuplaced by

:;other elements which are more easily avanable in Indi.a. thereby
"':avoiding import of costly Indiun. o R

I

f{.;(iv) Tnough Al Zn-Sn alloy has good elnctrocnonical. ptoporf.us
v'f;:j'“toquired in a galvanic anode, yet this alloy needo vq:y cttuul

'-',;/';heat treatment sequence during tho nanutactute unich can be ’



164581

avozded by using other aluminium alloys Wherein Sn has been.

~«replamed by a more suitable substutei

-

(v) Al- Zn«Hg alloy anode cannot be used in affecting cathodic

protection ‘to condenser tube which are non—ferrous in nature due -

" to the presence of ‘Hg' which will give rise to untimeiy failurel*k

of the condenser tubes._

" The ohject’offthis invention is to obviate thevdisadventages-byif"
:using a -newer alloy based on aluminium and containing zinc and
"ma§;esium which can be used as' a galvanic anode in seawater,
seamud and n brackish water under both stagnant and flowing.:
j'comﬂ;irtionm and in effecting cathodic protection to condenese -

i‘

Atubes, .

' To‘these ends‘the invention,broadly consists in developinginewf
“;allo& compositions based onialuminiumi zinc and magnesium which
7whsn’used as galvanic anode wouldvbring about efficient cathodie¢
f;ofystructures submerged in sea or saline watery and structures
‘burried in see mud and other stagnant hrackish waters and in heat'

exchangers. -

The method of'preparation‘of the anode comprises preparntion of
| master alloy of magnesium and zinc or magnesium and aluminium
whose composxtions are adjusted such that when they are added to
" the molten base metal ternary alloys with requisite compositions
are obtained; addition of calculated amount of any of the two‘
.‘master alloys - to the main component. kept at a suitable range o£~
temperature and the alloy obtained is poured into moulds of

fadifferent sizes and shapes to get the required anode. Suitable

»’ -
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temperature range is. between 700~ 740°C.

s

*The proportions of the constltutents of the allqy may range fro:

alloy may range from ‘ P

(i) Alumlnlum (not less than ‘ve 80% to 99% wt/wt
'(;i)zinc (not: less than 99 8 . l%:wt/wt>to 208 wt/wtlf;
§ , o 99.9%. PuritY) ‘ o deinﬁtﬁpnfw » “f -
E (1ii)Magnesium (purity 99 8 to..o 01% wt/wt to 15% wt/wt

99%)

‘

“Preferably,'the compositions of various alloys to be formed o

’ of above general composition for particular or specific ‘uses 1

fiEeif
“Aluminium SRR O 99% to 88% wt/wt
Sgme 1% to 12% wt/wt
1}ﬁegnesiun;:f ) 1"“10 01% to 10% wt/wt

uFollowing are. the advantages of the invention: i

1. The conpositiona of the alloysvcovered under t
v'specification do. not contain any ecologically controvert
felement like mercury and hence can be employed safely for

'cathodic protection of structures submerged even in river w&t

i2. The alloys covered under this specifications can be use

jwraught form 1tse1f and no heat treatment is necessary.

,f3. In addition to its usé in river water the allqys covered !
f;this specification can also be used for the cathodic prote«

~";of structures submerged in sea water.

4
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l. The alloys mentioned in this specification can be safely usod~
m condenaet boxes and heat exchangera where copper beating

llloys ‘are present. s
REFYTIE A

5'., 'rhe alloys covered under rhis specification is competitive to

any ot ‘the existing aluminium alloy sacrificial anodes.

Bo 'rho constitucntl of tne alloys cow!red under thir’

|p¢ci£ication aro teadily available in the country.
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This is an invention by Balkunje Anantha Shenoi, Krishnaswaﬁy :
Balakrishnan, Pattarakulam Lukafédseph, Vasudeva Sastri }apali; :
and Veqkatéraman 'Balasubramanién, all of the -Centra1 
Blectrochemical Research. Institute, Karaikudi-6 Tamilnadu, I;aia
apdall Indian»citizenS'ahd relates to a process for the
prepavation of new éluminium bésed ke anode for cathodic
protection of structures submerged both in saline and fresh

waters.

The process of this invention leads to a.néew-type of ternary

i

élumiﬁium allby galvanic anode withéut the involvement of Mekcury'
at any stage. Thesé galvanic anodes can be used,for the cathodic
ﬁrbteétion»of submerged structures like oil dfilling platformé,"'
_ships;-sheet-pilea of dockyards;'ﬁorts, eic, These anodes can be
safely used in saline as well as river waters for the.cdthodiq-?i
protection purposes. To achieve cathodic protection tov
structufes submerged in sea or river waters, all that is to be
_ doﬁe'is to weld the cores of these anodes on to the underwater
surface of the structure, where the alloy ahodes dissolve and

produce direct current which inturn protects the structure.

Hitherto it has been proposed to useifhe usual alloys of
aluminium like Al-Zn-Hg, Al-2n-Sn, Al-Zn-Cd, Al-Zn-~In, étc.ag‘
. galvanic anodes for cathodic protection of submerged structures.

In our earlier‘ApplicatiénpNo.l46925 we have prop@;ed a process’
‘for the préparation‘of alloy of magnesium containing’mesh metal

Al

for use as galvanic anode.

7
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'vThe draw backs connected with hitherto known processes aret )

7;i) In some places especially where water is quite stagnant, or

"where water is used for drinking purposes, eg. river water, the

“presence of mercury in the anode material is quite obJectionable
from pollution point of view.

_ii) In the case of cathodic protection of sturctures buried in
sea—mud the above objection holds good. .
v(iii) Indium present in the hitherto known alloys is not
manufaqtured in India and has to be onlv imported..'

j(iv) Although ‘Al- Zn-Sn alloy has good electrpchemical properties

‘required in a galvanic anode, yet this -alloy needs very critical
“heat treatment sequence during the manufacture. ’

,f(v) A1~Zn-Hg alloy anode cannot be used in effecting cathodic
protection to condenser tube which are non-ferrous in nature due
to the presence of 'Hg which w111 give rise to untimely failure

“of the condenser tubes.pf | | |

‘fvi) The alloy describsd in our Patent No.l46925 is a magnesium ff

';based alloy and not aluminium ‘based as the alumina content isif

only 5-]0%.:»This.alloy.also'contains a mesh?metall' -

fThe main obJect of this invention is to obviate the above said
dieadvantages by providing a process for the preparation of an»

anode for cathodic protection from a new: alloygbased on aluminium

and containing zinc and magnes1um which can be used as aw
gltgaa&c anode in seawater, seamud and in brackish ‘water under
. both stagnant and flowing conditions and in effecting cathodic

'protection to condenser tubes.'
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»ﬁﬂThls invention broadly consists in providing a process for the

_?;preparation of . an anode for cathodic protsction from ‘an alloy
}%composition based on aluminium and containing zinc and.magnesium.
‘fThe role of zinc and Mg in the alloy is to obviate self corrosio1

.t;and to improve anodic polarisation charactetistics and anode
fdcurrent efficiency.» The use of Hg has also ‘been completely
'Qelminated. The anode of the present invention vould bring about
,fetficient cathodic protection of structures submerged in eaa ot
vaaline water and structures buried in seamud and other stagnant

_%brackish .or sea waters and in heat exchangers and condenser

zboxes.:~“

’Accordingly, the present invention provides a process for.thctf
preparation of a new aluminium based alloy anode for cathodic
' protection of submerged structures in saline and fresh water ttol :
A ternary-alloy of aluminium, zinc, magnesium which compricoa
ladding 1 to 20% by wt. of zinc o£ purity of 99, 9% to a molton
"master alloy of aluminium and magnesium prepared by adding 0.1 1b
‘ 10% by wt. of magnesium of purity not less than 99.8% to 80-98\

by wt. of aluminium of purity 99.5% at a temperature in the range
.of 720°C to 750°C such that in the reSulting composition tho

'amount of zinc, aluminium and magnesium has following rangesc

f Aluminium,f - N 80% - 98% wt/wt
iinc L [»i' 1%»- 208 wt/wt
h Magnesium hmi;i" 0.1% - 100 wt/wt

heating the molten mixture at a temperature in the range of 700-
f740°C with constant stirring and casting the resultant molten

‘mixture into the desxred shape and size of the anode.,
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' ;The anode resulting from the process of' the present invention are;

V“based on ternary alloy éompositions based~on aluminium and are{
;ifree from mercury and hence they are quite useful as effective
o rusacrificial anodes in ‘a range of waters namely from: river water

Qto seawater.

B The preferred composition of the alloys for the prepatation of;

‘anode is: v ‘ .
| Aluminium ! o S 80% to 98% wt/wt -
~ zinc 3 f.;; 1% to 203 wejut
| Magnesium.i\ . &f ves 0.01% to 108 e/

1fPur1ty of the components may range as‘fallovsxl

~ Aluminium 3 not less than 99.5&-2"'
1 ’
Zinc - not' less than 99.9%

Q_éyagpesium not less than 99,8 E

" The anode efficiency may be R ‘
“a. in 3% NaCl 70 to 95%

b, -in brackish water ‘QIBO to 85% }
*" . in river watei]i ‘«‘upto 90§,f

. The open circuit potential = 1.05V to =1.1V wrt SCE qndﬂfa
" the close circuit potential = 1.03V to -1.07V wrt SCE at
o R e 1 to 3 mA/sq.cm.anode current
“density -

'flﬁ is t9'55 noted that no heat treatment is neeeesary ateor
tfbeitihg of the anode.

v
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Addition of calculéted amount of the master alloy to the main
component, kept in molten condition at a suitable range of
temperature ana the ternary alioy'obtained is poured into moulds;
- of differgnt sizes and shapes #to gét the required adodef
Suitable temperature raﬁge is 7005C to 740°cC. : sonE R v A
- Aluminium-Magnesium master alloy containing 90% wt. aluminium and

'10% wt. magnesium is prepared in the following way‘ ; S
99.8% pure-alqminjum is weighed and allowed to‘ﬁeit in éf
~crucible. . The temperaturé of the molten aluminium is;maintained
aré?ﬁd 750°C. Calculated quantity of magnesium metal (99.8{
- pure) is weighed to prepare 90% Al- 10% Mg master alloy. The
i weighed magnesium metal is attached to a laddle with inverted cupg
~and pluﬁged into the moltén aluminium without allowing tth,
‘magnesium metal to.floét on the molten surface till all thoi
‘magnesium metal get dissolved in molten aluminium. Duétlng of
'finé powder of sulphur.dver the molten metal was done to avoid;
,burning of magnesiumbmetal. The alloy melt thus obtained 18

stirred well and cast to the requ1red shape and size.

‘The Al-Mg, master alloy thus obtained is used for the prepatatlon;

of Ak=Zn=-Mg, aquy anode,

The following example is given by way of illustration which

should not be considered as‘to limit the scope of this invention. .

Quantity of master alloy to be prepared: 25 Kg/charge
22.5 Kgs of aluminium of purity not less than 99.5% ls melted inf

a graphlte cruc1b1e in a p1t furnace fired by coke. Thq-

1
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,itemperature of the molten aluminium ie maintained around 750°C.
:;2.5Kgs of magnesium of purity 99.8% ie introduced 1nto the moltena
Tialuminium. with the help of a laddle having an invertpd cup.

'fTSuffieient care ie taken not to ailou the added magnesium metal

'*”f?to float on the eurface of the molten aluminium and to see that

y.

;;the added magnesium is diesolved cOmP1°t°1Y°a Sulphur powder i‘

iﬁduated over molten alloy to avoid burninq of magnesium during the
f:addition of magnesium metal. The molten alloy ie stirred weil
§;and caet into different ehapes in graphite or iron moulds.«"

vﬁDepending op the requirement the number of charges can be

: f[ipereaaed.-.

3;?reparation of Al-Hg—zn ternary alloy ,
”fOuentity of the ternary alloy to be prepared: 25 ng/charge
’»The optimum preferred eompoeition " Aluminium 86% to 98% wt/wt
- of the ternary alloy Ll " Zinc 12% to % wt/wt
gl e R T ‘ G;Hagneeium 0. 01 to 10% wt/wt
iA typical example of the o Aluminium 88% wt/wt
“composition - v S Zinc 1)% wt/wt
, S a Magneaiuu lt wt/wt‘
:ﬂ19 5 ng. of Aluminium of purity not leea than 99 5% ie kept{
“{under mqlten condition ae before and maintained at above 120°C to .
- 740°C. 2.5 Kgs of maeter alloy of Al/Hg and 2, 75 Kgs of Zn o:p
i_purity 99.9% are added to the molten aluminium at about 720-740°Cff
'Qiend the reeulting liquid alloy ie stirred well.v It ie then castki
:ﬁ"into different shapes and eizee in qraphite or iron moulde, aagﬁ
'fianodes. with eteel etripe or rode ae corea.~ Depending on the;?

wfﬁrequirement the number of charges can be increaeed.im

wi'”
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Iollowing are the advantaqes of the invontion:

VVJ-nThe 30060 preparad by the prOcsss of this invention do‘notﬁ
;tain any ecologically controvertia1 element like mercuty i
oﬂhenco can he employed safely for the cathodic protection o!f

ltructures pubmerged even in river water.qun}

,';?Thé anode prepared by the process of this invention can bo

: unod in wtuught fotm itsolf and no' heat trsatment is nscassatyo

f~171n addition to 1ts uao 1n river water the anode propatod by

:cho proceds of thls invcntion can also be used £ot the cathodlc

; protoction of struchures submerged in sea watov;

f54;7rho anodo prepared by the process of this invention can bo

: .ately used in condenser boxes and heat exchangers.

- poiisi
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WE CLAIM 1 G 45. 81

"I. A process for the prepacatxon of a new aluminium based alio
anode for. cathodic protecnion of submerged struetures in salin
“‘and fresh water from ternary alloy of alumln:um,'zinc, magnesiu
‘which comprxses adding 1 to goz by wt. of ‘zinc of purity of 99.9
“to a molten master alloy of aluminium and magnesium prepared b
addlng 0.1 to 10% by wt. of magneqlum of purlcy ﬁot less tha
99 8% to 80~ ~-98% by wt. alumlnlqm Qf purity 99 St.d_atl
temperature in the range of 720°C o 750°9C such ‘that ln the
resultlng composition’ the amount of zlnc, aluminium qu magneeiuz

.

has following ranges:"" SR

"Aluminlum ' 80% - 98% wt/wt
Zinc . o 1% - 20% wt/wt
Magnesium ' 0.1% - 10% wt/wt

.

heating the molten mixture at4a'temperature'in the range of 700-
740°C with constant stirr&ng and casting the resultant moltol
mixture inta desired shape and size of the anode.'

f?. A process as claimed in claim 1 wherein the ‘molten mixture 11

-

cast 1nto requ1red ehape and eize at 730—ZSO°C.

3. A process for the preparation of a new aluminium alloy anodc

“‘.t Ey

for cathodxc protection of submerged structures both in ealine
and Eresh waters substantially as herein described with roferonco

" to the examgles.

Dated this 16th day of July 1986
~ R Sl oo
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