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New Delhi-l, India, an Indian registered body 1noorpor-tod
under Jm the Regizkax Registration of Socleties Act (Aot XXI

of 1860) .
The following specification d esoribes the nature of “this

This 10 an invention by KUPPUSWAMI VENUGOPALAN ’
Scientist, VEERARAGHAVA ARAVAMUTHAN, Sclentist, MOHAMED .
KAMALUDBREN, Senior Scientific Assistent, umumm GOPALAN
RANOANATHAN, Junior Soientific Assistant, all from Central
Blectrochenical Research Institute, mdnu-aaa 0086, '
Tamil Nadu, India, all Indians.
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This invention relates to & new method for the

production of master alloys of aluminium-magnesium

It would help in the improvement of the existing
process as it eliminates the need for mégnesium metal
production and separately melting constitutents viz,,
magnesium and aliminium under suitable flux, It is
easier to prepare aluminium-magnesium alloys by this
method than by mixing the components which must take into
account the differeﬂce in densities between the two
metals while preparing the alloy and the likely loss to
occur due to oxidation and surface rising of magnesium
in the conventional meéhod.

The object of this invention is to discharge
magnesium jons on to a,moltén cathode of aluminium from
an anhydrous magnesium chloride containing bath such as
byzproduct anhydrous magnesium chloride or from dehydrated
cgrnallite.

To these ends, the invention broadly consists in

utiliéing anhydrous magnesium chloride as ele&trolyte in
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combination with potassium chloride emplcving molten

aluminium as cathode and graphite as anode in a simple

non=-diaphragm oleqtrolytic cell heated internally and

the temperature being also maintained by the passage

of electricity.

The. following examples serve to illustrate the

invention,
anmple 1

Elecfrolyte

Ratio

Amperage

Voltage

Duration of electrolysis
Temperature :
Wtsof aluminium taken

Magnesium percentage
of alloy

Current efficiency

Wt.of alloy obtained
Example 2 '

Electrolyte

Ratio

Amperage

Voltage

Duration of electrolysis

Wt. of aluminium taken

Temperature

Magnesium percentage
of alloy

Current efficlency

Wt-of alloy obtained
Example 3

Electrolyte

Ratio

Amperage

Voltage

Duration of 2lecirolysis

Temperature

Wt.of alluminium taken

KCL+MgCl,
1:1

300
10-11V

4 hours
700-750°C
1.9 kg

26%
82%

KC1+MgC1,
1:1

300
10-11V

7 hours

2 kg
200-750°C

31%
87.9%
2,7ke

'K61+Mgc12

1:1

300
10-11V

7 hours
700-750C

2 kg
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Magnesium percentage 3L

of alloy

Current efficiency 89.26%
Wt, of alloy obtained 2.85 kg

In all the above experiments the percentage of magnesium was

estimated by snalysis and some alloy was lost during collection
from the cell,

The following are the main advantages of the
inventioni-

A new method for the production of master allady
has been invented by discharging magnesium metal from

enhydrous magnesium chloride containing electrolyte on
to molten alSminium in fused salt bath.

Dated this 27th day of April 1975

sd/-
Asst.Patents Officer
"Council of Scientific & Industrial Researcb
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COMPLETR 6PECIFICATION

SECTION 10

“A NEW METHOD FOR THE PRODUCTION OF MASTER ALLOY OF
ALUMINIUM MAGNESIUM®

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESBARCH, Rafi Marg,
New Delhi-l, {lndian, an Indian registered body incorporated
under the Registration of Societies Act (Act XXI of 1860).

The following specification particularly describes and
ascertaing the nature of this invention and the manner in which
it 1is to be performed s-

This 1s an invention by KUPPUSWAMY VENUGOPALAN, Scientist,
VBSRARAGHAVA ARAVA MUTHAN, Scientist, MOHAMAD KAMALUDEEN,
Senior Scientific Assistant and NEDUMARAM GOPALAN RANGANATHAN,
Junior 8cientific Assistant, all of the Central Electrochemical
Research Insitute, Karaikudi-623006, Tamil Nadu, India, all

Indian citizens.
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The invention relates to production of master alloy
of aluminium-magnesium which is useful in the aluminium
foundries as well as in pyrotechnic works. Aluminium-
magnesium alloy is also used in the construction of
equipment suitable for desalination of sea water.

Hitherto the master alloy has been prepared by direct
combination of the respective metal viz, , aluminium and
magnesium by combining them under proper condition of
temperature under suitable flux. There is not method
available for the preparation of the master alloy as
the present invented method.

Drawbacks connected with hitherto known processes/debices

The invented method would help in the improvement of
the existing process as it eliminates the need for magnesium
metal production and separaiely melting constitutents vis,,
magnesium and aluminium under suitable flux. It is easier
to prepare aluminium-magnesium alloy by this method than
by mixing the components which must take into account the
difference in densities betveén the two metals while
preparing the alloy and loss likely to occur due to
oxidation and surface rising of magnesium in the conventional
method. '

The main object 1s to prepare the master alloy of
aluminium-magnesium by fused salt electrolysis,

The main principle 1ﬁv01Ved in the invention is the
discharge of magnesium ions on to a molten eathode of aluminium
from a bath containing anhydrous magnesium chloride.

The new result flowing from the new finding:

By the electrolyti: method it was possible to prepare
the master alloy of aluminium-magnesium with a max 1mum

ma; - 'ium content of 33-35%.
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The present invention fogaZsta of a process Tor the
preparation of master alloy of alunﬁnium-magnesium 'hich
comprises the use of molten aluminium metal as cathode,
suitable composifion (1:1 by weight) of enhydrous magnesium
chloride, potassium chloride electrolyte with graphite
anode eiectrode, wherein the magnesium ion from the
anhydrous magnesium chloride gets discharged on to the
molten cathode of aluminium, to form the master alloy of
aluminium-magn;siuﬁ (33 to 35% megnesium) and employing
cathode current demsity of 100 amp/sq.dm., sand anode
current density of 400 amps/sq.d., at 700~750°C.

Flow sheet of the process is attachead.

A few typical examples to illustrate how the invention

is carried out in actual practice

Example 1
Electrolyte, ees KC1 + MgCl, .
Ratio . oo 1:1 by weliffht
Amperage ess 300 amps -
VOIt&g cee 10«11 V
Duration of electrolysis eeo 4 hours
Temperature " see T00=750°C
Weight of aluminium taken eea 1.5 kg
Magnesium gercentage of alloy ves 26%
Current ef 101emy one 82%
Weight of alloy obtained eve 1.7 kg
Curren't denaity cathode - ese 100 amp/sq.dm.
anode see 400 amp/eq.dm.
Example 2
Electrolyte see KC1 + MgCl
Ratio ese 131 Dy weifht
Amperage eee 300 amps '
Voltage enn 10-11 V
Duration of electrolysis s o0 7 hours
Weight of aluminium taken ese 2 kg
Tgmpereature ces 700—750’0
Magnesium percentage of alloy eos 31%
Current efficiency see 27 kg
Weight of alloy obtained eee 2.7 kg
Current density cathode eses 100 amp/sq.dm.
anode eee 400 amp/aq.dn.
Example )
Electrolyte eoe KC1 + MgCl
Retio ot ces Lol by weifnt
Amperage cee
Voltage 10-11 8'

Duration of elactralvais A hanwe
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Temperature ees  700-780°C
Weight of aluminium taken 2 kg

Magnesium pergentage of .
aif atase o

oy 34%
Current officionc{t 89,26%
Weight of alloy obtained . 2.85 kg
Current density cathode 100 amp/sq.dm,.
" " anods 400 amp/sq.dm,

In all the above expefim.nts the percentage of magnesium was estima-

ted by analysis and some alloy was lost during collection from the

cell.
The main advantage of the invention is that a master alloy

of aluminium-magnesium containing 33-35% magnesium could easily be
prepared by the electrolytic method of diséharging,magnesium ion on
to molten aluminium cathode. This overcomes the difficulties of oxi-
dation and reaction of nitrogen on the magnesium due.to density
differences and surface rising of magnesium which are normally ex-
pected in the conventional method. Cbnsidarable magnesium loss which
has been normally observed in preparing aluminium-.magnesium alloy
containing above 10% magnesium in the conventional method has also
been avoided in this new method.

We claim:-

1. A process for the production of master alloy of magnesiun
aluminium containing a maximum of 33-35% magnesium metal which cc
sists in discharging ﬁagnesium ion on to molten aluminium cathode
from g fused salt electrolyte containing 1l:1 welght ratio of magn
sium-potassium chloride at 700 to 750°C and current density (cath
100 amp/sq.dm.,, and anode 400 amp/sq.dm,), carbon/graphite anode
sucking of chlorine to obtain the desired product.

2. A process for the production of master alloy of magnesium-
aluminium substantially as herein before describdbed.

Dated this 28th day of April, 1976,

Patents Officer
Council of Scientific and Indaslrial Research,

6-—«—



. - M -Ji=)
‘¥301d40 SINIivd
| Whah Bty

\n«\(&;«x.“_awu —,’nuwdo 1S ”A asxuaamod — — HoNS Sy menA
S I 3 -

—— ~]
10981 AoTY | xmd 3evuns N N
WY04 01 aInow - [Q3alanay | S9InoNW

a3anavy >o._._<g

- INIT NI NOLLdU0SSY A\
Ag WSO0dSIQ
3INIZGOHD 1730 J1LA0W10313
. R ) ) ‘ |
— 30IYOTIND |
0334 M3d WAISINDVYIN
S>2079 _ | | snouaanny
WHINITANMNY ) )
M A8
. 3a0THD oLLVY 121

ANNISINDYWN 3AIY0O MO
SNOUQAHNY WNISSVJ10d

WNISINDYN -WNININOTY
40 A0V U3ISYW 40 NOILVHVYd3dd 3HLI 904 133HS MO1d

IgEiN

-7 IN 1BaENG : . . .
‘HOUYISIE TVIMISNONI § 2idUINIIDS 30 J—UzaﬁwuL

1 -.S1334G 40 ®N
. K



