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'Thiérié a§~invéﬁt;on§hy ‘Kummattithidal . Senthanam Rajagopaién,‘
:Subbiéh“Guruvfah, Ramesh 'Arghode,v Gopalachnari Venkatachara,
:Scientists, Kunjumant.“handran and Mrs Marikkénnu ~visgwanathan,
.sgientific Assistapts,~all 'from CEQRI._VKaraikqdi énd Indian
giéizénsm | | - |

This finVEntlonixreiaheé to”'imé%évem;nts n o er ‘relating to
- preparation of Ruthenisged Titahium ﬁ1e¢trude§.7 ’
AHithertOf éraphite, blatinum; pt ™ irWﬁflbf, metél‘oxidg écéﬁed
titanium, lead di&xide,’palladium coated'ﬁitaniumﬁétc.3é%é”ﬁsad
as. anofle 1n Chemical industries. .These blectrodas are having the
:following defectyg or 11m1tation (?) large powdar conaumption in’
Jthe case of'mgtal anocdes (2) Fast digintegration anthe cage of
graphite (3) instability in the case of graphite”iﬁ) Poor

~adhesion (5) Porosity in the case of oxide coated titanium.

‘The object of the present invention is to ‘obviatéqtéhe above,

. \ . . .
disadvantages by preparing a stable ruthenium coated titanium by

P

plating'énd_uuhsequently annealing.

The main 6§jec£1ve‘o£ thé invention is to‘ give (1) suitéble
pre!tneatmené to -the - titanium au:facé, (2}. Depéaitiaﬂ of.
ruthenium on prgutreatéd titaniuﬁ from ruthenium ) ftitroso
chloride bath (3) Annealing'the rughenium deposited ﬁiéanium |
:(4) Testing the electrode 8 efficiency by anodic polar;aation in
‘ hydrochloric acid and acidified sodlun chloride. »

f(5) Heaaurements of physical propettias of the electroaes.

400 -soo"c for 1 hour ~2 hours.

2-
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‘The‘foilowing are .the main advantages of this invention.
1. It can be used as stable anode in electrochemical induatries, 
~such as chlorualkali, electrowinning of netal.

‘2. Ruthenium difFused‘into the titanium suhsttcte and ':hefe  by
,'increaae the adhesion. |

3. This type bf“anpdg .élimiﬁapea'i>ehtirgiy the ‘proﬂuct--
contamination -

-4 Qhé noblé;métgl‘ééating.increaléa the 'elecirolytic agtivity

of the anudé‘énd,therq;by pcil'vbitage_1s;ai0tdased._ . .

_Dated thil 5!{, day- of ch 198/

(8. Kumar)
ASSISTANT PATENT OIPICBR ’
COUNCIL or BCIBNTI?IC AND INDUG!RIL& R!B!ARUK
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C#his 4 an duyention W anmat*ithiﬁ © Senthanam 'Rajagopalah,

+
S

Subbiah Guruviah, -Ramesh Arghona,: Gopalacheri Venkatachari;

ﬁsxeukaﬁes. ?un:umani Chandran and Mrs Marikkannu Viswunathani

all from CECRI, Karaikudi and Indian citizens and relates tp

~ S 2ﬁ1PWW*tJ Hﬁﬂf%ou«)%% e
Eﬁpﬁo&omoa%s«i&«og.saiating.&%Loreoeration of Rutheniaea T‘tenium

Electrcdes ﬂhicu can be used as anodes in chemioal industries.

X

Bitoerto, grephite,'metal odee coated titanium, 1eaﬁ dioxide,

pailadium coated titdnium are used as !node in Chemicnlf

‘

indﬁstries,

jihesezelecttodes' have either one of the foilowing defects or
iimitétionsif1) large power consumption 12) Fest disinteqration”
_(3)vinstability (4) Poor adhesion. (5) Porosity.

yihe obiect“of:the presentiinventioﬂyis:to obviate‘ﬁhe aboie.
disadvantages by preparing a Stable ruthegium coated titanium.‘ |
The main objective of the invention is to give (1) suitable pre-
treatment to the titanium surface (2) deposition of ruthenium oni
pretreated titanium from ruthenium nittoso chloride- bath (3L
ennealinq the ruthenium’deposited titanium in a furnace (4{
testing the electrode‘s'efficacy by anodic polarisation inﬁ
hydrochloric acid and acidiéied sodium chloride solution. (5)
measurementa'of physioel propertieecof.thevelqtrodes and 167%

~measurements of anode potential‘dndlcell voltage of the electrode .

in acidified NaCl at 20 NA/m?2

To these“ends,the_present.inventiohlbroadly‘oonéists'of5

pretreating the titanium substrate with a mixture of sulfu'

‘ acid, phosphoric acid,_ammonium(fluﬁide and water and depoaitf

eS'
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«rutnenium ongthe.substratenfrom a ruthenium nitroso chlor.de bath

~and annealing the coated substrate.

“The annealing is preferably done at & temperature between 460° _

QOO°C 1n "the presenoe_of air. The coating of ruthenium is

‘ﬁréferably done at 75°C‘

Accordingly the prasent invention, provides an improved process

tor the preparation oflg-etabhg ruthen%&n .

electrode which comprises pretreating the titanium substrate with

‘titanlum

& mixture of sulphuric acid, phosphorit acid, ammonium fluorideyg
and water, electrolytically depositing ruthenium on the subetrate '
from a ruthenium nitroeochloride bath- using a current density of
20 ASF-30ASF, a voltage of 20—25V fotrq period ranging from 20-40

minutes at a temperature in the range - of 70~ 80°C and annealing byw

“heating the coated substrate.

The mixture used for the pre?treatmenﬁ of titanium substrate nay

have the following composition in wt. percent of

'Hp80, . : 25 g =30 g
‘H3PO, - ' : 40 g =50 g
WH4F ‘ 25 g - 3.8 g and the balance being 1

-Water in the range of -32.5 g - 35 g

The treatment period may range from 2 -5 minutes and the |
. temperature many range from 80°C-90°C
. The amount of ruthenlum nitroso cnioride used in the

- electroplating bath may be 4g/l.

s‘_f. |



152359 - -
The ruthenlum coated tftanium electrode 15 annealed at 400r600°€;*

-~

in the presence of air for one to two - hours.

In the following examples given to 1llustrate the lnventlonfwhichc
' . ' ’ . . ) .t
should*hot be considered ae to llmit the scope of theolnventlon.

Example A ‘; Example :
AR : II _
,DeboeitltiOn‘thickbese' - '7'11P, h - fapl
Period of annealing - ‘ oal hr. ll7_l.5ﬁra'_
_Temperature S o | . f‘400°cp “:ftqbbg:,.j

AT

‘fExchangevcurrenthenelty for

- chlorine evolution reaction .. = ‘ .
in saturated acidified sodlum‘ ‘

chloride soluticn : S ey
(310-315 gpl) B " 30°C : 4 mA/cm

70% 3ma/cm? 3 ma/cm?
Anode p tential (v vs SCE) at .
20 KA/m< in saturated acidi--
. £idd sodium chloride:-solution g S
~ (310-315 gpl) (ph 3-4) at  30°C led - LAV o -
Cell voltage (V) atIZO‘KA/mz f '
in saturated acidified sodium . RS o o
chlorlde 501ution,at...-_:~[ 30°C'0 ' }:;3.5'-,3;7 Ve SRR S
:The surface of the ruthenium coated titanlum substtate &fterg

anneallng was examxned 1n scanning eIectron microsCope andf

Jmetallurgical mxcroscope.- The coating is found to beea mixxn:a'

e

! Of T102-Ru(,2 .

‘[It was observed from the examples 1 and 2 that exchango current,'-
’denslty of 1ts electrode is hxgher whlch shows 1t has very goodzr

delectrocatalystxc surface which could be used as anode.

B



lo28,9

‘H§ﬁe following are tha main advantages of this inVentione
o A . .
“y It cln be a*~d a8 stabﬁa anode in electrochnmicai -ndnstxiéa,\
such es chloruasﬁali,'electtowinning af metal. S

L. ‘\

2. huthenium diffused into the titanium aubstraté ana thereby
.increases the adhesion. |

‘g Thia type oflanode elflminates entirely the proauu%
“contamination. | . . |
Qo;  _g noble metal bcoating increases the ‘electrbcatclytic

Quctivity of . thé anode and thereby cell voltago in decreased.

a

*z.
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' 1. An. imp‘ro::‘,&rocess for the preparation of [é-—etab&;ﬂ W
qnateéﬂtitanium electrode which comprises pretreating the:
!titanium substrate with a mixture of eulphruric’acid, phoephoric‘i
' facid,'ammonium fluoride ‘and. water, electrolytically depositing
ruthenium,on the substrate from a ruthenium nitroeo chloride bath
3using a current density of 20 ASF—30ASF, a Voltage of 20-25V for
| e period ranging from 20 40 minutes at a temperature in the
range of 70- 90°C and annealing by igeating the coated eubstraterm-p
2. An improved proceee as claimed in claim 1 wherein the mixture

. for pretreating ‘has the composition in wt/percent of T,f

132504; ‘ p 25 g —30_g -
. H3POy - " 40 g =50 g _
 NHgF ‘ o 2.5 g - 3. 8 q lnd the belence being

i }

‘Water in the'range of 32, 5 g - ‘35¢g
3. An improved proceee ‘as claimed in claims 1, & 2 wherein the‘
*pretreatment is done for a period of 2-5 minutee.

'!'4. An improved procees as cleimed in claims 1 2 & 3 wherein ‘the
ipretreatment ie done at a temperature in the range of 80° to
f90°c. S |

'S. An improved process as cleimed in claime 1 to 4 wherein the"

,amount of ruthenium in the bath ie 4g/1. p5u~7

;vﬁj"
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- bs An improved process for the preparation of Stable ruthenium
. coated titanium electrode substantially ‘as hereindésqribed with

- . »

reference to the Examples.

Dated this 7th day of November 1985, -

: (n R. SUBBARAM) , s
. JOINT ADVISER (PATENTS)
councn. OF SCIENTIFIC AND mousmmn. RESEARCH
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