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4 Clerr], preferably d{err] branched-chain naintained
insulation resistance of 20 saturated or ethylenically
‘unsaturated nono- negohns at 500 volts and enabl ed the ship : :
basi c carboxylic acids. to return to internediate

servi ce. (err], Cclo aI i phat ic, aromatic caiﬁoxyl e
W have found that the cleaning conposi- 5 acWs and
substirtuted derivatjyv of above i s nost
efficacious in Pii‘ﬁ]ﬁf ﬁPm?ﬁimﬁé acid, abietic acid,

renmoving dirt, npisture and CaNd DRSTERNES hydr ogenat ed
abietic acid and dehy, v EfORRNGE gﬁt{ka@ME”BCh' nery while formng a

aci'd,esepenzoi c_aci d hexa yd enzoi c acl protectiv
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Imprevements in or relating to Cleaning Compositions
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We, AYRODEV PROCESSES LIMITED, a
British Company of Prestons Road, Poplar,
London E.14., do hereby declare the inven-
tion for which we pray that a Patent may be
granted to us and the method by which it
is to be performed to be particularly des-
cribed in and by the following statement: —

The present invention relates to cleaning
compositions capable of both cleansing in-
sulated surfaces which have become defective
and contaminated with carbonaceous matter,
salts, water and other contaminants, and pro-
viding a priming coat for subsequent re-
insulation. Such compositions are intended to
be employed for instance in the cleansing of
rotating electrical machinery in  which
electrical resistance has been impaired by
exposure to adverse conditions, including
such machinery in marine service, the com-
positions also serving to prime the machinery
for the re-application of insulating varnish
or other coating media.

When electrical machinery has been ad-
versely affected by exposure to conditions
causing: deterioration of the insulation of such
items as generator coils, it has been the
practice to remove dirt and accumulated
catbon deposits by means of cleansing
solvents. Frequently such cleansers in-
corporate materials of an oily nature to assist
preferential wetting of moist surfaces by the
cleansers, and to afford a degree of protec-
tion of exposed metallic surfaces against
corrosion, re-adsorbtion of
moisture or other adverse influences. The
oil deposits remaining from such cleansers
frequently interfere with the drying and cur-
ing characteristics of subsequently applied
insulating varnishes,

It is known that most solid surfaces possess
electronegative charges which are strongly
attractive to the electropositive groups in

[Price 5s. 0d.)

cationic surfactants. Although such cationic
surfactants are not ionised in non-polar
solvents, these attractive forces are neverthe-
less operative under these conditions, for ex-
ample in hydrocarbon solvents. This
phenomenon is exploited in many applica-
tions, particularly in the dispersion of pig-
ment aggregates and preferential wetting of
surfaces by non-polar solvents under muoist
conditions. Furthermore, it is known that
cationic surfactants, particularly those which
are substantially insoluble in water but
highly soluble in non-polar solvents, are more
strongly adherent to solid surfaces under
moist conditions. The non-polar moieties of
the adherent. cationic surfactants being
directed away from the substate surface for

a moisture-repellent, non-polar covering over

the substrate surface.

Acording to one aspect of this invention,
we provide a substantially non-aqueous
cleaning composition containing a cationic
surfactant comprising an organic acid salt
of a primary, secondary, ftertiary or
quaternary amine containing a hydrocarbon
moiety of not less than 12 carbon atoms;
hydroxy aromatic acid or ester thereof; and
at least one organic hydrocarbon solvent but
excluding any halogenated hydrocarbon
solvent. proportions of . the said
surfactant to the said hydroxy aromatic acid
or ester thereof may vary over a wide range
for instance from 109, by weight to 909, by
weight of the said surfactant to the said
hydroxy aromatic acid or ester thereof.
Expediently, the proportion of the said sur-
factant to the said hydroxy aromatic acid
or ester thereof may be from 359, by weight
to 659, by weight, It is preferred that the
cationic moiety of the surfactant should. con~
tain at least two like or unlike amino- groups.

According to another aspect of this inven~
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10 Pol ybasi ¢ carboxylic acids (C[err]) such as ing coat for subsequent
application of in- adi pi ¢ acid, isothphalic acid, hexane di-
sul ating varnish nmedia. By the use of such carbgﬁzllsﬂggld.

. . . . | - £ £ +
a conposition it beconmes possibtetoeffect— ——— _ _
ox rotating electrical equipnent in

repairs of (
situ without having to resort

hydroxy aromatic acids and _ _
Salicylic acid,

esters thereof may incl ude:
to removal and’ 75 _ =
a prolonged drying operation. This is par- .
diﬁydroxy isdners of bhenzoic acid. ticulldPii®6 val uabl e when

acid,*‘the .
repairing2

i — . ;
such » t .&pgo-amglf_ nd.trA h*ﬁko . so""rers.&e !
electrical genegea wgﬁtgcli% Hd&ﬁﬁﬁﬂemsﬁaté 'sur%ace R—OL )%%ﬁﬂikem R& glssabow?epdﬁo
their esters wi ¢tomprisingSepplylngttb QS saidasieface OBS | cberticab by ft«a&m’bl Fattly €8lcdhble®  with

is 4 tion and after all
Clerr] mno g SRS dhle ghroyion, and sfe
equi pment 80 jowing the solvent(, volatilise from the
from sunken vesfgdfl cléfing sM&flEh:E@ySH&n-'
nor nal
sol vent s, suq@
S.P.B.3 are’s

t he purpose of dphiying, t\kn

f applica-

on. m—lpr
T:
2

dQftotediiC fileh,

conmer ci g Ithe soxfame hnd forming a protective film aR-E0RN

15 -m hydsoxybenzoic acid, -p-hydroxybenzoi c '

-

equi pment as

agryianitiily nd dwdfogemrgivg theoresullf  su Ch‘»i«

ing cyanoalkyl ethane.
Amide linked aﬁ;ines of thé/\!}ﬁ

above. white spirit,

conposition contaln

cationi ¢ surf act, dyording to a further asggt of filds imence may be i nproved by 4 he

nt roduc-  cqspERATRATE LS deeine s

prising applying to the said surface com-
ponents which will react in the presence of
organic solvent im sitw to form a cationic
surfactant comprising an organic acid salt of
20 a primary, secondary, tertiary or quaternary
amine containing a hydrocarbon moiety of
not less than 12 carbon atoms; a. hydroxy
aromatic- acid or ester thereof; and at least
one organic hydrocarbon. solvent; but ex-
cluding any halogenated hydrocarbon solvent
and allowing the solvent(s) to volatilise from
the residual cleaning composition - thereby
cleaning the surface and. forming a pro-
tective film thereon. The said cationic
surfactant-forming components may be the
said amine or a salt thereof with an inorganic
acid, and an organic acid or a salt thereof.
Here also, the preferred method of applica-
tion is by spraying. As above, an insulating
35 varnish or other coating may then be applied,
e.g. by spraying, to the said protective film.
- The said cationic surfactant may be
derived from the following amines: —

25

30

Aliphatic amines of the type:

X ' X]+
R-N7 R— .
L b

wherein R=an aliphatic hydrocarbon group
of Cp, and XY, Z=hydrogen or a
C,-; aliphatic radical. '
45 _ Diamines of the type: : '
R.NH. (CH,),NH, wherein x can vary
from 1 to 6 and R is as above. .
Higher alkyl amines of the type: -
R . NH(CH.H,NH),C,H,OH wherein x and
50 R are as above, which are ‘synthesised, for
- example by the reaction of ethanolamine
sulphuric esters with fatty. -amine salts in the
presence of strong alkalis, and alkyl poly-
amines formed by the reaction of Ci.s, alkyl
55 halides with triethylene tetramine. Ester
linked polyamines formed by the reaction of
fatty esters of ethylene chlorohydrin with
_ diethylene-tetramine or triethylenetetramine.

of a PRl L Y\H® %I—I2N<
| b

wherein ‘'a and b are lower alkyl and/or
hydroxy alkyl, and R is as above.

Imidazoliﬁes of the type:

N=c
ee”

SN-ch,

wherein R is as above, and which form
complex fatty acids.—not true salts.

Quinazolines of the fype:

TN N-CHp

wherein R is as above, and which form com-
plex fatty acids.—not true salts.

Piperazine  Derivatives such as alkyl
derivatives of 1,4 - di (8 - hydroxyethyl) -
piperazine formed by the mono- or di-
esterification, etherification of di - (8 -
hydroxyethyl) piperazine with C.;.., long
chain alkyl carboxylic acids or halides.

_CHp-CH

rolcHa h- NY '
& z)z Neipecu?™ (cuz)_,oe

wherein R is hydrogen or G, alkyl or
alkoxy and R’ is Cys-p; alkyl or alkoxy.

Gfuanid.ine. Derivatives of the type:
RNH—NH-NH, and lower alkyl, cyclo-
alkyl, aryl, aralkyl substituted derivatives

. thereof, wherein R is C;;p, alkyl.

Guanamine Derfivatives of the type:

N~C —NH
Q_C//. N 2

v
\N=C—NH2

and their secondary and tertiary amino
derivatives, wherein R is Cy,-5, alkyl.

y.eas the
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tion of aromatic solvents such as toluene or secondary, tertiary or
gquaternary am ne con- xyl ene, and/or terpene based

sol vents, such taining a hydrocarbon noiety of not |ess as
“UTPemtT TSE 0 han 12 carbon atons; a hydrovy
aromatic halogenated hydr ocar bon sol vents |s excluded

acid or ester thereof; and at |east one organic q | ate

val atility and sol vent power as re- “hydrocarbon solvent but chIudlng

any
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»90
C’Saenat ed hydrocarbon.
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143} e

ility and colvent power as je-

guired and —according to
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wher ei

di anmet er,

ester
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t her eof
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Caim 1,
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lalkyl MTO{CR G, ;ias including
hydropaobxd em ¢amerhnk esulgstituted |
phenol groups (e.g. a tertiary octyl phenol
group), a dodecylbenzene group or an
abjetinyl or a dehydroabietinyl group.

The said cationic surfactant may be
derived from the following quaternary
amines:

1. Mono and poly quaternised analogues
of the primary, secondary and tertiary amino
groups mentioned above.

When the compounds listed involve, for
example, primary and secondary amino
groups in addition to the amino group con-
taining the hydrophobic group, it is to be
understood that their secondary and tertiary
analogues are also mcluded

2, Commercially  Available
Quaternaries,
Single Quaternaries.

Principal

a
v
R—N—b+x—
N
c
wherein R is the Cy,-., alkyl hydrophobic
group, @ b and ¢ are mainly lower alkyl
groups but can also include as single sub-
stituents:
Aryl oxy ether group, e.g. Ar—O0—CH,
Hydroxybutyryl groups, particularly where
R is a higher alkylbenzyl radical.

X, normally a halide jon, would become
an organic anion by double decomposition.

Cychc Quatm'nanes

Alkyl pyridinium salts, eg cetyl
pyridinium salts.

And analogus substituted  pyridines,
analogous - ten'ahydroq'uinolines_ and iso-
quinolines,

Pyridinium’ derivatives of halogen amines
with two quaternary N functions but with
only one hydrophobic group, e.g. the re-
action product of 2 - chloroethyldimethyl-
dodecylammonium. chioride with pyridine.

WETERAY o

0|I

o e

Weiz§Ht t o 90% by wei ght.
3. Conposition according
ghtndc qiigetidisk tanaleguespnwhetelnt & &' 6" | ong

~an

50
wherein the proportion of the

95

d 2'6"

sacid or

alts and
car bon deposi t.

S| t.@n%PHWM 4R PrEL

Wi pdi rhgﬂ,r}flagtﬁeesnm i Sorotherei n the
a meth;g%tgcel t tend quatdraieed Otwith Qieei@90 ohns.

iataiesa ninclodingr forp gxample, benzydi- 60

methylamine and pyridine.

Ether linked Quaternaries.

For example, by reacting epoxyethers such
as 3 - octyloxy - 1,2 - epoxypropane with
tertiary amines such as pyridine.

Ester linked Quaternaries,

Such sas

R-Cooc H2CH2-||~_1 —(cugcﬂzoa)g

()

(R is Cya-sp alkyl) by quaternising esters of
thleethanolamme, with for - example, benzyl
ides

Amide lmked Quaternaries.
Formed by quaternising tertiary amines of
the type:

a C

AN /7
~ N—CH,CON
b d

65

70

with, for example, chloromethylstearamde '

a, b, c and d may be lower alkyl or in cyclic
structures,
“Zelan” is of this type
“Aerosol S E” 1s
quaternary of the type:

C,Hg:COH NH . (CH,)y—N(CHa). + CI-

CH.O0H

Organic acids from which the said cationic
surfactant salts may be derived may be
selected from:

222, Aliphatic, straight-chain
saturated or ethylenically unsaturated mono-
basic carboxylic acids, preferably C,_q, such
as oleic acid, stearic acid, linoleic acid,
olegsteanc acxd caproic aad, dodecanoic
aci

‘an amide linked
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After spraying with the follow ng com 5. A cleaning conposition
according to position, which rapidly dispersed the
Claim1, substantially as herein described. encrust ed
deposit, the insulation resi- ; . ; e -

contam nated 105 45 when neasured four hours after the com
electrically insulated surface conprising mencenent of :
application, had risen to a applying to.the said surface the ck ani ng .
val ue of 20 rre4gohms conposi tion cl ai med 2Pn Caim,1
and after 1,195,796 al

contam nating ma
parts by
wei ght .
Di ol eate salt
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the mono- d1- and tri-hydroxy isomers of
the naphthoxc acids, and their esters with

C,-, mono or dihydric alcohols.

Solvent Basis. .

Whereas the normal commercnally avail-
able aliphatic hydrocarbon solvents, such as
white spirit, S.P.B.3 are. sausfactory for
the purpose of - this invention, there per-
formance may be improved by the intfoduc-
tion of aromatic solvents such as toluene or
xylene, and/or terpene based solvents, such
as_turpentine and dipentene. The use of
halogenated hydrocarbon solvents is excluded.
priate volatility and solvent power as re-
priate volatility and colvent power as re-
quired and, according to the severity of the
cleansing operation and its environment.

EXAMPLE: .
A 600kW., D.C. armature, 3% tons in
weight coupled to a commutator 1'6” long

and 2'6” diameter, installed on a ship had

become heavily encursted with oil, salts and
a_carbon deposit. It was ascertamed that the
electrical resistance of the winding had fallen
to a value of 100,000 ohms, at 87 volts.

After spraying with the following com-
position, which rapidly ~ dispersed the
encrusted deposit, the insulation resistance,
when measured four hours after the com-
mencement of application, had risen to a
value of 20 megohms. -

parts by
' “weight.
Dioleate salt of - N - stearyl -
propylene - 13 - diamine
{marketed under the Registered

Trade Name “Duomeen TDO”) 22

Methyl salicylate 15
White spirit 250
Dipentene 75

This value for insulation . resistance was
maintained on standing for 24 hours.
Subsequent_spray application of two coats
of an ins varnish, based upon an oil
modified . pentaerythritol alkyl, resulted in a

ts

a composition it beoomes possible to élioéd
repan-s of rotating [l 1 cqgpipment i

thout having to resort to removal and
fﬁ&; jlonged drying operation. This is par-
ticularly valuable when repairing such
equipment as electrical generators in marine
installations, and considerably facilitates the
retrival and renovation of such equipment
from sunken vessels.

WHAT WE CLAIM 1S:—

1. A substantially non-aqueous cleaning
composjtion containing a cationic surfactant
comprising an organic acid salt of a primary,
secondary, tertiary or quaternary amine con-
taining a hydrocarbon mojety of not less
than 12 carbon atoms; a hydrovy aromatic
acid or ester thereof; and at least one organic
hydrocarbon solvent but excluding any
halogenated hydrocarbon solvent.

2. Composition according to Claim 1,
wherein the proportion of the said surfactant
to the said hydroxy aromatic acid or ester
thereof is 10%, by weight to 90%, by weight.

3. Composition according to Claim 1,
wherein the proportion of the said surfactant
to the said hydroxy aromatic acid or ester
thereof is 35%, by weight to 659, by weight.

4. Composition according to any preceding
Claim, wherein the cationic mmety contains
at least two like or unlike amino groups.

5. A cleaning composition according to
Claim 1, substantially as herein described.

6. A method for cleaning a contaminated
electrically insulated surface comprising
applying to the said surface the cleaning
composition. claimed in Claim 1 and after
all contaminating material has been removed
allowing the solvent(s) to volatilise from the
residual cleaning composition, thereby clean-
ing the surface and forming a protective
film thereon.

7. Method according to Claim 6, wherein
the said cleaning composition is apphed to
the said surface by applying to the said sur-
face components which will react in the
presence of organic solvent m site to form:
a cationic surfactant comprising an organic
acid salt of a primary, secondary, tertiary
or quaternary amine containing a hydro-
carbon moiety of not less than 12 carbon
atoms; a hydroxy aromatic acid ester there-
of; and at least one organic hydrocarbon
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This value for insulation resistance was acid salt of a primary,
secondary, tertiary 120 mai nt ai ned on standi ng for .24
hour s. or quaternary amne containing a hydro-
Subsequent spray application of two Coats carbon noiety of {(hot |ess I han
12 carbom 60 of an insuliwsmMe varni sh, based upon an oil 4.
atonms; & hydroxy arorrlt)altlc aci d esT%r there- ] ) o m)dlfl%d
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7, wherein ic D¥cid Ph oic acid protective barrier on evaporation of the
and substituted derivatives thereof. solvent which affords a tough adherent prim- 70
10 Polybasic carboxylic acids (C,-22) such as ing coat for subsequent application of in-
adipic acid, isothphalic acid, hexane di- sulating varnish media. By the use of such
carbozylic acid. a composition it becomes possible to effect
The said hydroxy aromatic acids and repairs of rotating electrical equipment i
esters thereof may include: Salicylic acid, situ without having to resort to removal and 75
15 -m-hydrozybenzoic acid, -p-hydroxybenzoic a prolonged drying operation. This is par-
acid, the dihydroxy isomers of benzoic acid, ticularly valuable when repairing such
the mono-, di- and tri-hydroxy isomers of equipment as' electrical generators in marine
_ the naphthoic acids, and their esters with installations, and considerably facilitates the
: C,-, mono or dihydric alcohols. retrival and renovation of such equipment 80
i from sunken vessels,
! 20 Solvent Basis. . _
! Whereas the normal commercially avail-
) able aliphatic hydrocarbon solvents, such as WHAT WE CLAIM 1S:—
white spirit, S.P.B.3 are satisfactory for 1. A substantially non-aqueous cleaning
the purpose of this invention, there per- composition containing a cationic surfactant
25 formance may be improved by the introduc- comprising an organic acid salt of a primary, 85
tion of aromatic solvents such as toluene or secondary, tertiary or quaternary amine con-
xylene, and/or terpene based solvents, such taining a hydrocarbon moiety of not less
as turpentine and dipentene. The use of than 12 carbon atoms; a hydrovy aromatic
halogenated hydrocarbon solvents is excluded. acid or ester thereof; and at least one organic
30 priate volatility and solvent power as re- hydrocarbon solvent but excluding any 90
priate volatility and colvent power as re- halogenated hydrocarbon solvent.
quired and, according to the severity of the 2. Composition according to Claim 1,
cleansing operation and its environment. wherein the proportion of the said surfactant
' to the said hydroxy aromatic acid or ester
ExAMPLE: thereof is 109/, by weight to 90%, by weight. 095
35 A 600kW., D.C. armature, 3%+ tons in 3. Composition according to Claim 1,
weight coupled to a commutator 1'6” long wherein the proportion of the said surfactant
and 2'6” diameter, installed on a ship had to the said hydroxy aromatic acid or ester
become heavily encursted with oil, salts and thereof is 359, by weight to 659 by weight.
a carbon deposit. It was ascertained that the 4. Composition according to any preceding 100
40 electrical resistance of the winding had fallen Claim, wherein the cationic moiety contains
10 a value of 100,000 ohms. at 87 volts. at least two like or unlike amino groups.
After spraying with the following com- 5. A cleaning composition according to
position, which rapidly dispersed the Claim 1, substantially as herein described.
encrusted deposit, the insulation resistance, 6. A method for cleaning a contaminated 105
3 45 when measured four hours after the com- electrically insulated surface comprising
E mencement of application, had risen to a applying to the said surface the cleaning
ki value of 20 megohms. composition claimed in Claim 1 and after
all contaminating material has been removed
parts by allowing the solvent(s) to volatilise from the 110
weight. residual cleaning composition, thereby clean-
50 Dioleate salt of - N - stearyl - ing the surface and forming a protective
propylene - 1,3 - diamine film thereon.
(marketed under the Registered 7. Method according to Claim 6, wherein
Trade Name “Duomeen TDO”) 22  the said cleaning composition is applied to 115
Methyl salicylate 15  the said surface by applying to the said sur-
55 - White spirit 250 face components which will react in the
Dipentene 75  presence of organic solvent iz sitw to form:
_ a cationic surfactant comprising an organic
This value for insulation resistance was acid salt of a primary, secondary, tertiary 120
maintained on standing for 24 hours. or quaternary amine containing a hydro-
Subsequent spray application of two coats carbon moiety of not less than 12 carbon
60 of an insulating varnish, based upon an oil atoms; a hydroxy aromatic acid ester there-
modified pentaerythritol alkyl, resulted in a of; and at least one organic hydrocarbon
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the said cationic surfactant-formng com 12. Method according to Claim
6 or 5 ponents are the said amne or a salt thereof Caim7 substantially
as herein described. wi th an inorganic acid, and an organic acid 13.

- An article provided with a protective 20 or a salt thereof.
filmby the nethod clainmed in any one of 9. Method according to aﬁy
one.of Claine Clainms 6 to 12. 6 to 8 wherein the cleaning conposition
is<10 appliedto the said surface by *spraying. 10. Met hoz-facordi ng to

any e of Clains HERBERT W LDBORE, 6 to 9, whergin an
i"nsulcg]a-t-i_ng;#ami sh-or 1],195%14M_ : coating

i's subs _@&%fgdtbbm aR@hdiRd df hhhenated  11. Method hRAERE toFCIEiM310, where-Sakd.
pr ot ect ihydzochsbbrrsolvent. in the insulating varnighedtt otlie coatitgeisAppl | cant s.

Printed fhrMetkod ae &@a@tht‘ﬁh@ﬂ'&r %Pig‘i 'btgzﬁwgt e Courjer Press,
T . id. _cati nt-forming - o -
L?am Rat st?bg"?th:[‘ ine Q— a altg!lalmfl mbs a %&Lﬂ%ﬂ&g 75 sout _harrpt on
Bui | di n@th la@ @D gnﬁﬂ an cﬁ-éaﬁlmacid 13. An article provided with a protective 20 Whi Ch
copi es ma; side theteofai ned. film by the method claimed in any one of

. Method according to any one of Claims Claims 6 to 12.

6 to 8, wherein the cleaning composition is
10 applied to the said surface by spraying.

10. Method acording to any one of Claims HERBERT J. W. WILDBORE,
6 to 9, wherein an insulating varnish or 101 Leadenhall Street,
other coating is subsequently applied to the London E.C3.
said protective film. Agent for the Applicants,
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