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The following misprints in the above specification should be corrected :—

A. Proviswonal Specification »—
{1) Page 1, column 1, line 12, after the word “method” tnsert the word “af”.
{2) Page 1, column 1, footnote, for ““temgerature” read ‘“temperature”.

(3) Page 1, column 2, hne 22, for “temge-atur’e;’ read “‘temperature”,

B. Complete Specification .—
(1) Page 2, column 2, line 17, for <30° read <90,
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PROVISIONAL SPECIFICATION.

IMPROVEMENTS IN OR RELATING TO ELECTROLYTIC DERUSTING OF
CORRODED METAL PARTS.

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, OLp MiILL Roab, NEw DeLur-l, INpra, an INDIAN
REGISTERED BODY INCORPORATED UNDER THE REGISTRATION OF SOCIETIES ACT {Act XXI oF 1860}
The following specification describes the pature of this invention.
TEIS 15 AN INVENTION BY KUMMATTITHIDAL SANTHANAM RAJAGOPALAN, NARAYANASWAMY SUBRA-

MANYAM, YELLAMRAJU VENKATA PQORNA RAMCHANDRA RAQ, av oF THE CeNtRar EuLcTRo-
CHEMICAL RESEARCH INSTITUTE, KARAIXUDI, MaDRAS, INDIA, ALL aRE INDIAN CITIZENS.

This invention relaies to improvements in or relat-
ing to the derusting and reclamation of rusted metal
stores. Derusting is usually done by wire brushing,
sand or grit blasting, tumbling, flame cleaning, sodmum
hydride descaling, acid pickling as well as by electro-
Iytic derusting in acid, neutral and alkaline solutions.
The present mvention makes particular reference to re-
clamation by electrolytic derusting of rusted engineering
stores, ferrous and noun-ferrous, using neutral salt solu-
tions.

The object of the present invention is fo provide
a method rapidly reclaiming derusted engineering
stores by an electroiytic process involving the use of a
cheap and readily available electrolyte, e.g., sea walter,
solutions of common sait.

We have found that under appropriate process
econditions rusted engineering stores, in particular, costly
iterns having comparaiively small surface area, e.g.,
machinery parts, can be satisfactorily derusted in the
course of several minutes eg., 5, 10, 20, or 30 minutes,
with an electrolyte consisting mainly of common salt
solution ; where avsilable, sea water can also be used
for this purpose. Whila electrolytic derusting in an
inexpensive electrolyte like sea water has been atiempt-
ed earlier with respect to oil tanks, ship bottoms and
other rusted machinery and several commercial
processes patented particularly in United States, it was
always found that derusting in this electrolyte resulted
in a surface carrying a black residual deposit which
could not be removed and the derusting had to be carried
out over a long period of eg., several hours to days.
The process which is being patenied has overcome these
difffculties and the inventors claim that derusting can
be carried out in such a simple inexpensive electrolyte
like common salt sclutions or sea water to a stage
where completely rust free bright metal surfaces are
obtained and the process time is shorfened to as little
as a few minutes, the actual time being determined in
@ trial experiment.

The new process for which protection is sought in
this specification consists in raising electrolyte tempera-
ture, making the article to be derusted alternately
cathode and anode, and passing a very heavy D. C.
eurrent, which conditions are very different from those
employed in earlier processes. Under these conditions,
the derusting proceeds to a stage where the article 15
made completely rust free. To facilitate wetting of the
article a small quantity of a wetling agent may be
added to the elecirolyte, if necessary, * Since the current
required cannot be easily calculated in  the case of
Driricate parts, the voliage drop in the solution can be
used to conirel current density.

The effectiveness of the above method is compared
with results obtained under conditions employed in
alder processes in the following Table. 3 per cent.
common salt solution is used as the electrolyte and the
total duration for cleaning was kept constant at 20
minutes,

PROCESS CONDITIONS oC*

OBSERVATIONS.

1. Cathodie cleaning at room
temperature at current den.
sities rangmg from

1 Partially cleaned,

(s) 0— 50 ampsfsq. ft LP&tcbes of black daposit
(b} 50—100 ampsfsq, £t ‘l ‘ﬁ;‘%&ﬁ:ﬁ?ﬁﬁm oved

*Initial Temgerature,

PROCESS CONDITIONS “c* OBSERV ATIONS.

%. Arodio cleaning at room
temperature at ourrent den-
#lbies ranging from

(8) 0— 50 amps/sq. ft, 30° Clesning is even Jess satis-
factory than in {1}

(b) 80—100 ampsjag. ft. —do—

3. Anodic oleamsg (10 minutes)
followed by Cathodic clean-
ing (10 minutes) at room tem.
perature at current densities

ranging from $0°
(a} O-~ 50 ampsfsq. ft. —  Extent of cleaning similar
to (1),
(b} 50—100 amps/sq. £t o dgmm

4, Cathodie cleaning followed
by anodio eleamog ab room
temperature at current denej-
ties ranging from

30°  Extent of eleaning is im-
proved, bat black depo-
it left,

{8) O~ 50 ampsfaq. fi.

(b) 50--100 ampsfsq. ft, —do—

8. Cathodic cleaning foliowed .
by anodic cleanirg at

400 ampsjeq. f6,  (a)30° Part of the surface be-
comes bright, but cleap-
ing 18 incomplete,

(b} 60° ~—do—

(¢)90° Complete cleaning of all
gurface including grooves
to get bnght sarface.

*Initial Tempge-atu,e

The inventors have further found that a large
number of small items can he satisfactorily derusted
several at a time by suspending them in a suitable
basket which is connected 10 the source of supply. No
special arrangements for agitation of the electrolyte is
DECEesSary.

The derusting process for which protection is sought
under the specification leaves a metal surface which is
much less prone to subsequent rusting as compared to
acid pickling, which is a definite advantage from the
point of view of subsequent preservation, storage and
use of the items.

The cost of derusting and reclamation of engineering
stores by the process outlined above compares favourably
with other methods of cleaning, in particular, chemical
cleaning and electrolytic cleaning using other proprietary
and nonproprietary processes.

The process for which protection is sought in the
specification can also be extended to the cleaning of
metal sheets and large size stores wherever power is
available at sufficiently cheap rates.

R. BHASKAR PAI,
Patents Officer,
Couneil of Scientific & Industrial Research.

Duted this 17th day of December 1960

Price : TWO RUPEES.
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COMPLETE SPECIFICATION,

MPROVEMENTS IN OR RLLALING TO ELECIRULY MiC DERUSTING OF
CORRODED METAL PARTS,

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEALCH, Oup MiLL Roap, NEw DELHI-I, INDIA, AN INDIAN
REGISTERED BODY INCORPORATED UNDER THE REGISTRATION OF SOCIETIES ACT (Act XXI oF 1860y
The follmwmg specification partcularly describes and ascertains the nature of this tnvention and
the manner wn which i s to be performed
THIS IS AN INVENTION BY KUMMATTITHIDAL SANTHANAM RAJAGOPALAN, NARAYANASWAMY SUBRA-
MANYAM, YELLAMRAJU VENKATA POORNA RAMCHANDRA RAQ, ALL OF THE CENTRAL ELECTRO-
CHEMICAL RESEARCH INSTITUTE, Kamaikupt, MapRAS, INDIA, ALL ARE INDIAN CITIZENS

This imnvention relates to improvements i or relating
to the electrolytic derusting of corroded metal parts
and reclamation of rusted metal stores Derusting 18
usually done by wire brushing, sand or gnt blasting,
tumbhng, flame cleaming, sodwum hydride descaling, acid
pickling as well as by electrolytie derusting 1n acid,
neutral and alkahne solutions The present mvention
makes particular reference to reclamation by electro-
Iytic derusting of rusted engneering stores, ferrous and
nonferrous, using neutral salt solutions

The object of the present mvenfion 1s to provide a
method of rapidly reclaimung rusted engineering stores
by an electrolytic process involvaing the use of a cheap
and readily available electrolyte eg, sea water, solu-
tions of common salt

The wvented method of electrolytic derusting of
metal parts using a cheap and readily available electro-
Iyte, e g, sea water, soluhions of common sali, consists
1 passing a heavy direct curreni of electrnieity through
the metal arbicle 1mmersed 1n the hot elecirolyte,
imtially makmg the article cathodic and then anodic

We have found that under appropriate process condi-
tions rusted engineering stores, 1n particular, costiy
ttems having comparafively small surface area, eg,
machmery parts, can be satisfactorily derusted 1n the
course of several muinutes eg, 5, 10, 20, or 30 minutes,
with an electrolyte consisting mainty of common salt
solution , where available, sea water can also be used
for this purpose While electrolytic derusting in an
irexpensive electrolyte ltke sea water has been attermnpt-
wa earlter with respect to o1l tanks, ship botioms and
other rusted madhinery and several commercial
processes disclosed partrcularly mm United States, it was
always found that derusting in this electrolyte result-
ed 1n a surface earrying a black residual deposit which
could not be removed and the derusting had ic ba
carried out over a long period of eg. several hours to
days The process which is being patented has overcoma
these difficulties and the mnveniors have found that
derusting can be carried out 1n stich a simple inexpensive
electrolyte like common salt solubon or sea water to
a stage where completely rust free bright metal surfaces
are obtamned and the process time i1s shortened to as
littte as 2 few minuies, the actual time bemng delermun-
ed in a tnal experim=nt

The effectiveness of the ahove method 15 compared
with results obtamned under condihons employed in older
processes m Table 2 3 per cent common salt solu-
fion 15 used as the electrolyte and the total durafion
for ecleamng was kept constant at 20 mmnutes

FPROCESS CONDITIONS oC*  OBSERVATIONS
1 Cethod ¢ cleaning at room
temperature af current den
sities rangng from
Partially cleaned
(a) 0— 30 amps/sq. f6 olPatchas of black deposit

whieh eannot he removed
{b) 50—100 ampsfsq fi J by brushiag left

2 Anodic  eleamng st room
temperature at current den
sities rapging from

N
(a) 0— 50 ampsfeq Tt 300} Cleanirg 16 even less satis

{b) 50—-100 ampsfeq fb factory than one

3, Anedic cleaning (10 mnutes)
followed by cathodie cleaning
{10 minutes) at rogm tempe
rature, at eurrent densites

ranging from
{(3) 0— 50 ampa 8q £t 30;' Extent of cleaning mmalar

(D} 50100 ampsfsq ft tol

#*T utid Temperature

MG IPOwL—104 Patent/62—1 4-68—100,

PRUCESs CONDITIOND vl #

4 Cathodie cleaning foliowed by
anodie cleaning &b room tem
pe sturs ot cw ent densitics
ranging from

(8} O— 50 ampsfsq. ft,

O8RLRVAPIONS

1 Extent of cleamng te jm~
30 , p vved, bus blach deposit
(b) 50106 ampe/zq ft J lefe
& Cathodic cleaning followed
by anodic cleaning at
400 ampsfaq f4.  (a) 30° Part of the surface be
* comes br ght but cleanng
18 1ncomplete
(b) 60° D o—
6 Cathodic eleaming followed
by anod.e cleamng at
400 ampsfsq ft 30° Complete cleaung of ali
sullace 1nclude ¥ giouves
to g t by got surface

The mnventors have found that derusting process for
which protection 15 soughl under the specificalion leaves
a metal sutiace which 15 mucn less prone io subssquent
rusting as compared to acawd pickling which 15 a definute
advantage from ihe pownt ot view oo subsequent
preservation, storage and use of the ifems

The mnventors have also lound that the cost of
derusting and reclamation of engmeering stores by the
process outlined above compares favourably with otner
methods of cleaning, 1n particular, chemical cleaning
and electrolytic cleaning using other proprietory and
non-proprietory processes

We claum

1 A method of electrolytic derusting of metal parts
using a cheap and readt'y available electrolyte, eg, sea
water, somtiens of ecommon s2lt, which  eonsists in
passing a heavy direct current of elecinicity through the
meatal article immersed 11 the hot electrolyle 1mtially
making the article cathodic and then anode

2 A method as claimed i Claim 1 whereinn a
wetting agent 18 added to the electrolvie

3 A method as clazmed 1n Claim 1 or 2 wherein the
followwing process conditions sre representative of those
that ean be employed

Electroly e 39, Common salt solr' ton

Durstion 20 mmutes

The a1t cle to be derusted 13 aushally
made the cathode while passing direst
elecit ¢ enrrent tor 16 minuics and then
made the anode for 10 minutes

Sequence of s eps

Eurrent density 400 ampsfsq ft of the surface of the

arvicie o be derus ed

Temperature to which the
bath 15 to be hea od itz

ally and at which it s
to be masintamed

90°Q

4 A method as claimed m any of the preceding
claims wherein a large number of small 1tems are derust-
ed several at a time by suspending them in 3’ suitable
basket which 1s connected to the source of supply

5 A method of elecirolytic derusting of metal parts
substantially as heremhbefore deseribed

R BHASKAR PAI
Patents Qfficer,
Council of Scientific & Industral Research

Dated this 18th day of Septemper, 1961.



