-1 - 2168359 A METHOD OF | NHI BI.TI NG CORRCSI ON | N f%
AQUEQUS SYSTENB This invention relates to the inhibition of corrosion in '
aqueou stens, especially in cooling water systens and their associ at ed
equi pmeXE? A variety of different anions have been used to 5 inhibit
corrosion. These include inorgani c phosphates, nitrites and chronates. The
effectiveness of these various anions sl rot, of course, the san&aﬁﬁjg'{za
al t hough they are reasonably effectlve they al | possess one or nore ¢
dr awbacks. FIG atis AES
est abl i shed.” However, in order" for the orthophosphate to be effectlve in

the particul ar agqueous system_ it is quite frequently necessary to use
concentrations of o iaed Fedd s timthe PPV QL the use of
15 these hi gher concentrations of orthophosphate in partlcular makes it

necessary to \ﬁ?fxlé'qsr%qrhé-npraé’é}?r%’es oY i85 %?H%‘tqlvlé’ af cﬁﬁ‘%ljd?%pi’é?%%t S

in order to prevent cal osphate, fro foulln t he heat exchangers and

pi pework in tﬁ%’ éﬂ#£4;ﬂ ’§E¥%§hded 20 in the water in
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parts of theS PR %Hfz%sél%.ca%ﬁeogénM&Eeai.tr%ﬁéﬁuc phosphates,

nitrites and chromates. The effectiveness of these

T various anions is not, of course, the same and although i;
they are reasonably effective they all possess one or.more
drawbacks. ‘ |

10 In particular, the use of orthophosphate is well:
established. However, in order for the orthophosphate to
be effective in the particular agqueous system, it is
guite frequentiy necessary to use cencentrations of
orthophosphate greater than 10 ppm. However, the use of

15 these highe: concentratiqns of orthophosphate, in
particular, makes it necessary to work in the presence of %
£ighly effective anionic dispersants in order to prevent
calcium phosphate from fouling the heat exchangers and
pipework-in the system. The calcium phosphate suspended
20 in the water in this way.does not contribute towards

corrosion inhibition and can, in fact,.caﬁse corrosion
because if it is aliowed to settle out on ferrous metal

parts of the system, corrosion can form underneath the



-2 -“resulting deposits and these are, of course, |ess accessible to the
corr@sion inhibitor. These problens are particularly severe with high pH or
har dness val ues. Sodiumnitrite is also well known as a corrosion 5
inhibitor but*it is nornmally neceSsary to use it in concentrations of dj;
500- 1000 ppm At these levels the useco? mitrite is environmental ly

unaccept abl e. ré&&%ﬁﬁ?%é!%o Lhes ehRl eenblel §r@9tloﬂe@8ﬁﬁlls% Y. PQ§'§i ch:@e%?i BE

sodiumnitrite in spite of its effectiveness. 10 is also we nown

that the use @b €hé0sBELosPo t iGNLBL tor WeTheS€Upt SbTem®i &aéi on Wi th zinc
salts, provides excellent corrosion protection in aqueous systens. Once
agai n, howevepartieulselpf séexss aveth khgbnpHmsdchasdaessovakruesat i ons of
15 ppmor nore is environnmentally 15 unacceptable for toxicity reasons.

Thi s has, thereforgodiunshieriteyisualso | well Henowe a¢ ahcormedeidmr this
purpose. Zinc salts are also effective but they, too, give rise to problens
ari sing fromimeibiter phutitibnisfnormally|recessary vydweside. i®hosphonat es
do not, ‘in general, suffer fromthe_ disadvantages of these jnorganic salts
but they are @pReeRITRtiIPRSRE 3Q3%r bR PRUnd, AhcERes? nteYel s hEhpriese L 25

invention, that the apount of cert ai hosphonat es. .
n{tr{Ee fg envf&onmentafl# ungéceptgile. Accordingly,

therefore, it is not gen?relly possible to use sodium
nitrite in spite of its effectiveness. .

It is also well known that the use of chromate,
particularly when ﬁsed in combination wi£h zinc salts,
provides exceilent corrosion protectioh in aqueous systems.

 Once again, thever, the use of hexavalent chromium salts
at concentrations of 15 ppm or more is environmentally
15 unacceptable for toxicitylreasons. This has, therefore,
considerably curtailed the use of chromate for this
.purpose.
Zinc salts are also effective but they, too, give rise
U to problems arising from fhe precipitafion of.insoluble
20 zinc hydroxide.
éhosphonates do not, in general, suffer from the
disadvantages of these inorganic salts but they are
expensive. |
It has now been found, according to the present
25 invention, that the amount ef certain bhosphenates
effective to inhibit corrosion can be reduced significantly
if they are used in combination wieh a catioﬁic polymer.
It is believed that these specific phoephonates form a

passivating or protective film,



effective to inhibit corrosion can be reduced significantly if they are; ..
used in conbination with a cationic polynmer. It is believed that these ‘W
speci fi c phosphonates forma passivating or protective film - 3- ~ e
predom-pantly at the anode, thus creating conditions which are conducive to
t he fo(ﬁ?tion of an oxide film although this does not formpart of the
present~1nvention. It has been found that a useful synergistic 5 effect can
be obtained with the result that' a conmposition which is effective in

i nhi biting corrosion can be provided which contains nmuch snaller amounts of
t he expensive phosphonate, the phosplgorate will typically be at |east three
times as expensive as the polynmer. 10 Accordingly, the present invention
provi des pgredbmidahaly alti thisl _RModer,r chusn creaaingqoeadst tipasem whi ch
conprises adding to the system a phosphonic acid of tne forrmula: [err] 15
wher e [ er whichpreeemradurdrvegde dheafoamapionadfcah oki@et §idmcar bon at ons
and [err] represents hydrogen hydroxyl or amno, or a salt thereof and a
cationic ﬁ;ﬁﬁg h thd 359P@§ B95d Eorm PRsitc HE Fheabsesedltubl e sal t s,

especially al kal,i netal: articul ar s di um or potassiu salts.
Angnnlun]égwpgtion. It has %een found that a use%ul synegbistic

5 effect can be obtained with the result that a composition
which is effectivé in inhibiting corrbsion can be
provided which contains much smaller amounts of the CJ
expensive phosphonate: the phosphonate will typically
be at least three'times as expensive as the polymer.
10 Accordingiy, the present invention provideé a method
for inhibiting corrosion in an agueous system which
comprises adding to the system a phosphonic acid of the
formula: |
“‘1
H203P————?-——fCOOH
R, =
- 15 where Rl represents hydrogen or an alkyl radical of 1 to 6
carbon atoms and R2 represents hydrogen, hydroxyl or amino,
or a salt thereof and a cationic polymer. The salts used
are typically water soluble salts, espécially alkali metal,
in particular sodium or potassium, salts. Ammonium salts

20 are generally not to be recomménded as they may. promote

attack on vellow metals such as copper or brass. A



20 are generally not to be reconmended as they may pronote attack on yel | ow
metia)s such as copper or brass. A -4- preferred phosphonate (which form
wi |l be used hereafter to refer both to the free acids and to the salts) is
phosphonohydr oxyacetic acid i.e. R ‘is hydrogen and R is hydroxyl.giﬁe
preci se nature of the cationic polyner is uninmportant. |In general, yhsing
the specified cationic polyners it is ppssible to use |less than 10 ppm of

t he specified phosphonate and, indeed, gnﬁunts of- say 7.5 ppm phosphonate

oot o e PR ShoRAUFRES el 088 11 £50 AWl it 01,1

ppm of phosphona onsi dera vari et yhers

can be used preyi dedehhel LhevepLe S@1agnkRa PoelRLablyeineysare

substantially linear 1.e. polyners ave substantially no crosslinking

but whi ch ”Bﬂh&éﬁﬂéﬂéhyé96x§5689i€ £YE41 £. 8] ORDSi & Pd Sodsh agha arl yisi near
chain. Although it is possible to use, for instance, polyethyl enefmnes,

especi al |y | wpap®keTul arheeppbtipel yetlyéesei phaecsationiexpopyrer 1ol ecul ar
weight up to 5,000 and especially up to 2,000 including tetraethylene
pent am ne andnimpettyhtne Irtgenenal, ibyissiepetiae | yoeef bed eclat bonke
protonated or quaternary
polymers it is possible to use less than 10 ppm of the
specified phosphonate and, indeed, amoﬁnts of say 7.5 pvpm
phosphonate together with 2.5 ppm of polymer is much
more effective than the use of 10 ppm of phosphonate
by itself.
A considerable variety of different polymers
can be used provided that they are cationic: preferably
they are substantially linear i.e. polymers which have
substanfially no crosslinking but which may contain, for
example cyclic groups in a suﬁstantially linear chain.
Although it is possible to use, for instance,
polyethyleneimines, especiélly-low mblecular weight
ijf polyethyleneimines, for example a molecular weight up
to 5,000 and espeéially up to 2,000 including
tetraethylene pentamine and triethylene tetramine, it is
. generally preferred to use protonated or quaternafy
ammonium polymers. These quaternary ammonium polymers -
are preferably derived from ethylenically unsaturated

monomers containing a quaternary ammonium group or are

obtained by reaction between a polyalkylene polyamine and



amoni um pol yners. These quaternary ammoni um pol yners, are preferably :
derived fromethylenically unsaturated nononers containing a quaternary e
annon|Uﬂigroup or are obtained by reaction between a pol yal kyl ene pol yam ne:~
and p epi chl orohydrin, or by reaction between epichiorhydrin :
di met h I ne and ei'ther ethylene diam ne or polyal kyl ene pol yam ne.

Typi cal cationic polynmers which can be used in 5 the present invention and
whi ch are derived froman ethylenically unsaturated nonomer include hono-

and co- polyners of vinyl conmpounds §u§h as (a) vinyl pyridine and vinyl

i m dazol e which may be quaternised wit say, a [err] to [err] alkyl

halide, a b@ﬁ%%#lg%hgﬁglﬁSp 'B '¥eac~l%ﬁﬁhteeugsgeeglehﬂskﬂghgﬁ dret hyl

sul phate, VI ny enzyl chtoride I ch nma uat er ni with, say,

a tertiary aihdenpiahoh8UbAdl 8itherl atn&ughe beaminar 6r|§QEPSM§Béh¥ | over
al kyl, typically of 1 to 4 carbon atons, such that one of [err can be

[err] 15 algglyamihgl conpounds such as diallyldinethyl annnnlun1chlor|de
or acrylic derivatives such as (i) a dialkyl am nonethyl (nmeth)acryl am de
whi ch may be quat er nirgpdlcalt batienicappeymersawkythhabndbe asédniml hal i de
or dinmethyl or diethyl sulphate, (ii) a nethacrylam do propyl
5 the present invention and which are derived from an
ethylenically unsaturated monomer include homo- and co-
polymers of vinyl compounds such as (a) vinyl pyridine and
vinyl imidazole which may be quaternised with, say, a c,
to C.3 alkyl halide, a benzyl halide, especially a
10 chloride, or dimethyl or diethyl sulphate, or (b) vinyl
benzyl chloride which may be quaternised with, say, a
tertiary amine of formula NR1R2R3 in which Rl R2 and R3
are independently lower alkyl, typically of 1 to 4 carbon
atoms, such that one of Rl R2 and R3 can be Cl to c18
15 alkyl: allyl compounds such as diallyldimethyl ammonium
chloride: or acrylic derivatives such as (i) a dialkyl
aminomethyl(meth)acrylamide which may be quaternised with, : Q/
.say, a cl to C18 alkyl halide, a benzyl halide or dimethyl
or diethyl sulphate, (ii) a methacrYlamido propyl
20 tri(cl to C, alkyl, especially methyl) ammonium salt, or
(iii) a (meth)acryloyioxyethyl tri(cl to C), alkyl,
especially methyl) ammonium salt, said salt (ii) or (iii)
being a halide, especially a chloride, methosulphate,

ethosulphate or l/n of an n-valent anion. These monomers

25 may be copolymerised with a(meth)acrylic derivative such as



20 tri [err]-alkyl, especially nmethyl) ammoniumsalt, or (iii) a

~(megh) acryl oyl oxyethyl tri([err] -alkyl, especially nethyl) amonium salt,
said salt (ii) or (iii) being a halide, especially a chloride, négzp

met hosul phat-e, et hosul phate or |/n o6f. gn.n-val ent anion. These nnno 25

may be copol yneri sed wth- a(net %acryllc derivative such
acryl ani de, a%ﬁV%&W&?ﬁIeaBraﬁﬁyﬁé PyP§t§e€bE$§Y&P§9lcg§Fga %%k%%r9F6ﬁFt?¥le

i cal h f_t.h
P, 1 e ROLUBRER £ AP ag 1 OBe T boteaneELn bR 28, B APRCImet B, ) o
whi ch [err]og ? fP%Q ?égEQgerth% Egﬁﬁllglkyl radi cal , i:e. of 1-4

car bon atons, n alkyl group,.i.e. of 8 to 18 .
carbon atons, [err] 10 R5 ind Qendentl repr esent hydrogen or a | ower alkyl
group while X representggan.a Qn,typi§glly a halide ion, a nethosulfate
ion, an ethosul fate ion o® [enr% of +val ent anion. .Q her quaternary
annnnlunlpolyners derived frofPPECH Ho gﬁsaruﬁated non&ner i ncl ude the
hono- pol yner of dlalIyId|nethylannonluglchlorlde whi ch possesses recurring
units of the fornula:

5 and 0-90 mol % of recurring units of the formula:

B
‘—-CHi————C———
| (IZOOR2
A in which R; represents hydrogen or a lower alkyl radical,

i.e. of 1-4 carbon atoms, RZ represents a long chain
alkyl group, i.e. of 8 to 18 carbon atoms, R3, R, and
10 R5 independently represent hydrogen or a lower alkyl group
while X represents an anion,typically a halide ion, a
methcsulfate ion, an ethosulfate ion or +/n of a n
valent anion.
Other quaternary ammonium polymers derived from
15 an unsaturated monomer include the homo-polymer of
diallyldimethylammonium ehloride which possesses recurring

units of the formula:

In this respect, it should be noted that this polymer should
20 be regarded as "substantially linear" since although it
contains cyclic groupings these groupings afe connected

-along a linear chain and there is no crosslinking.



[err] In this respect, it should be noted that this polynmer shoutd Zb be ...

regarded as "substantially linear" since although it contains cyclic Nwt”
gr oupi these groupings are connected7along a linear chain and there is -
no crosSH nki ng. -7- O her polyners which can be “used and which are

derived from unsa®@therepohymerer whichl cde beosseblarndgwhiehf arguGarileq ]
where Z and Z' which may be the sanme or different is 5 [err] Y and Y',

whi ch may %EP@h%n§iﬁBr6¥e§iFP@P@&F? aneludehshoxeohavilHgRtheX fiogmallal ogen
of atom c weight greater tfhan430, n is angi nteger of fronk to20, and R and
R' (1) nay be the same wr—JdzfiReRrent —al RYNRIRO gi.yfirom 1 to 18 carbon
atons optionally substitutjed,by 1 to 1Q-2 hydragxyl groups; or (l11) when
taken together with N repr sBnt a satufated or wnsaturated ring of fromb5

ropr caent VREER 4 pAa R b SEElpad R Rhel sl of! a2 el spar ont o,
Ao U cFL P oo by 2t PFot Faaor HONER, 1 RO RREr sy WETeH s ey et oY)
pol ymer whisme @3 i £&%h#) i Eehér dgréy el v ek L eRi g8 b¥en of
unsat ur at ed nononers
atomic weight greater than 30, n is an integer of from2 to 20,
and R' and R" (I) may be the same or different alkyl groups
of from 1 to 18 carbon atoms optionally substituted by 1 to
10 2 hydroxyl groups:'or (II) when taken together with N
represent a saturated or unsaturated ring of from 5 to 7
atoms: 6r (III) when taken together with N and an oxygen
atom represent the N-morpholino grdup, which are described
in U.S. Patent No. 4397743. A particularly preferred such
15 polymer is poly(dimethylbutenyl) ammonium chloride
bis-(triethanol ammonium chlofide).

Another class of polymer which can be used and

which is derived from ethylenically unsaturated monomers

includes polybutadienes which have beeh reacted with a o/

20 lower alkyl amine and some of the resulting dialkyl amino
groups are quaternised. 1In general, therefore, the

polymer will possess recurring units of the formula:

-(CHZ-?H)- -(CHZ-TH)- ~(CH,~CH)- and -(CHz-?H)-

~ CH THZ fHZ ?Hz

25 . CH, ?HZ CH,
CH, CH, CH,
NP,

3

X .NR2

t



ihcfudes bolybutadienes whi ch have been reacted with a 20 | ower al kyl am ne
andwsone of the resulting dialkyl am no groups are quaternised. In g ral,

therefore, the polynmer will possess recurring units of the fornula: [fy]
25° in the-nmolar proportions [érr] respectively, where R represents- a
| ower al kyl radical, typically a nethyl or ethyl radical. 1t should be

under st ood that, b kRl FdofortadinglSmeas. 10! Aldpder 1he s, sane.

Typi cal quaterni sing agents include nethwlwﬁﬁbride, di met hyl™ sul fate and
di et hyl sul faivher @R ivepraidnts of Jowed aXiyl headdscesll W typidel By ne
amounts [err] being generally from10-90% w th (a+c) being from 90% 10%
These pol yner & eithyd @y aitigd wadicakactlthgshmild e dinder skodd car bon
nonoxi de and hydrogen in the presence of an appropriate |ower al kyl am ne.
O the quat er tdvat hediawempalksk adioil srreek mat k¥ dpe e hl or ohydrin
and various amnes, particular reference should be nade to the polyners
descri bed i rb 15am® i t i BYPiRpAkiquaterohsing. agestainghlade 186396. A typi cal

am ne which can be enployed is NN, N, N -tetra- net é%ft IeneQignine as
vel | as et hyl Mﬁmq@w&md@aﬁywﬁw%ﬁ%tﬁ Fieghpultate.

ri et hanol am ne. . .
triethanola I%%rying ratios of a:bl:bzsc may be used with the amine

amounts (bl+b2) being -generally from 10-90% with (a+c)
being from 90%-10%. These polymers can be obtained by
e 10 reacting polybutadiene with carbon monoxide and hydrogen
in the presence of an appropriate lower alkyl amine.
- Of the quaternary ammonium polymers which are
. derived from epichlorohydrin and various amines, particular
reference should be made to the polymers described in
15 British Specification Nos. 2085433 and 1486396, A
typical amine which can be employed is N,N,N',N'-tetra-
methylethylenediamine as well as ethylenediamine used

together with dimethylamine and triethanolamine.

K,/ ' Particularly preferred polymers of this type for use in

| 20 the present invention are those having the formula:

r -
. oH
/HOCH2CH2 o ‘ > CH-CH .NH CH
HOCHZCHz—;N-CHz-C'ZH-CHz—'—IiT i _-CHz-‘ ~-CHJ 3
%OCszz c1~ om ca,®  om

- - JN 2.

25 where N is from O-500. although, of course, other amines
can be employed.
Reference should be made to the above British Patent

Specifications for further details.



Particularly preferred polynmers of this type for use in 20 the present ",
i nvention are those having the fornula: [err] 25 where Nis from 0-500.
.altho of course, other amnes can be enployed. Reference should be nade-
to th ove British Patent Specifications for further details. =~ -9-

O her polynmers which can be used include protonated polyners such as

pol yners corresponding to the above quaternary ammoni um pol yners where the
am ne groups are not quaternised but are neutralised with acid, such 5 as
hydrochloric acid, as well as cationic-tgnmain derivatives, such as those
obt ai ned by a Mannich-type reaction of tannin (a condensed pol yphenolic
body) with fornal deldthernmblaymenrs ndyidloromd s wsesdl inelufde acet at e,
formate, hydrochl oride. These cationic tannin 10 derivatives can also be
quat er ni se®rauanatad malymers \@HSh asrPhymers ¢orNerrondting ty dheae

pol ymers whi.ch have been crosslinked such as paql yam deam ne/ pol yet hyl ene
pol yam ne GRS AR | FRRP R (Pokdler  heH & rdhs ARine gFoups
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5 as hydrochloric acid, as well as cationic tannin
derivatives, such as those obtained by a Mannich-type
reaction of tannin (a condensed polyphenolic body) with -~
formaldehyde and an amine, formed as a salt e.g. acetate, —
formate, hydrochloride. These cétionic tannin

10 derivatives can also be quaternised. Further polymers
which can be used include the polyamine polymers which
have been crosslinked such as polyamideamine/polyethylene
polyamine copolymers crosslinked with, say,. |
epichlorohydrin. |

15 _ The molecular weight of the polymers used can
vary within broad limits, say'from 250-10 million in
some cases although, in general, the molecular weights MJ
‘will range from 250-1 million, especially 402-10,000.

The amounts of the components used do, of course,

20 depend, to some extent, on the severity of the corrosion
conditions but, of course, corrosion inhibiting amounts
are desirable. 1In general, however, from 1-50 ppm,

especially from 1-10 ppm, of each will be used and the

relative amounts of the two components will generally vary



sone. cases al{hough, in general, the nolecular weights will range from
2501 mil I'i on, especially 400-10,000. The anounts of the conponenis used
do, of course,” 20 depend, to sone extent, on the severity of thezgganqﬁion
conditions but, of course,” corrosion inhibiting anounts are desirable: 1n
general , “however, from 1-50 ppm especially from 1-10 ppm of each will be
used and the relative amounts of the two conponents will generally vary

- 10 - from1l:10 to 10:1 by weight, in particular with a polyner : salt
ratio from1l:8 to 2:1 by weight, especiaLl%othh t he pol yner concentration
being lower than that of the salt, preferably with the polynmer : 5 salt

wei ght ratio ReigRg 1f:neMel 103 1t Byl wlighit!, Nawopalrke ceQERORERKS acan be added
to the systemseparately it will "generally be nore convenient to add them.

together as apylfaled GOMAAY Wia®io Azemr di:Bgky 2i:hebyr eedghti,nvention al so
provi des a 10 conposition suitable for addition to an aqueous system which
conprises a Calsperiiallyl with ahé polyeerhconicentxatign beibgr lowerset out
above, or a salt thereof. The conpositions of the present invention wll
nornmal |y be i rthiame thatmod tihe sqidoupredlerebdy vd téorkhg podymern sgener al ,
from 1-25% by wei ght active
: . 5 salt weight ratio being from 1:1.5 to 1:6.
Although the components can be added to'the
system separately it will generally be more convenient
to add them together as a single composition.
Accordingly, the present invention also provides.a
10 composition suitable for addition to an aqueous éystem
which comprises a cationic polymer and a phosphonate
having the formula set out above, or a salt thereof.
The compositiohs of the present invention
will normally be in the form of an aqueous solution
15 containing, in general, from 1-25% by weight active
ingredient (solids). A common concentration is from
5-10% by weight.
The additivés.used in the present invention
can be.used, sometimes advantageously.'together with
20 other water treatment addi;ives such as inorganic
salts such as phosphates,’especially disodium and
trisodium orthophosphate, nitrites, eépecial;y sodium
nitrite, and chromates, especially potassium chromate,

as well as zinc salts such as zinc sulphate, other

25 phosphonates such as penfaphosphonomethylene



ingredient (solids). A common concentration is from5-10% by wei ght. The .-
additiveg used in the present invention can be used, sonetines ' %4
advantaéé@usly, together with 20 other water treatnment additives such as

i norganie”salts such as phosphates, especially disodiumand trisodium

ort hophosphate, nitrites, especially sofliumnitrite, and chronates,

especi al |y SARkAa ttls B QTR S erdt RN o Sa%i&gfggtkaslig}ch as zinc sulphate,

ot her 25 phosphonates such as pent aphosphonone ene’ substituted
di et hyl enePPPSRRRBa%RE WBAEH SPRFagRoSpREAS ¥ommscwhdeht ain 3 acid groups

\mhi chhare ageb @@bok yﬂﬁ@dl&h;asﬁh@'ﬁp%l t o@ﬁic.dfa@:rvn;.h@@&ogbsl %Q:Stlé%&‘i:b %fnéf@tcpdi s a

osphoni c_agi roup_an .east_.ane o i C i.s a carboxylic ac

ISrouB, at V’gé‘?g’ g‘ﬁe%?%c?s? O §rﬁéﬁpn6“é{]P§cH€@stto°E‘§rl9§n%, such

as 2- phoSphene- katrioeylic? abiidr igxmu@qxpl;i d.:acstﬂ thei t_srai:i.ldc)]I k| ?icﬁ.d Riduysene )
hosphoni c ' lid i phosphQni ¢, aci | spersants suc
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and b ool dELOSERRRY, AEIeTahe e t’;%gl%ﬁs@%??‘i?t*%% A e e azal e
quat er nar y SAFREFSERES FHGHN S Sdphengtiese and Earboxydated polymers,

10 especially copolymers of maleic acid and sulphonated styrene
or of methacrylic acid and 2-acrylamido-2-methyl propane
sulphonic acid, azoles such as benzotriazole and biocides
such as isothiazolones, methylene bis (thiocyanate),
quaternary ammonium compounds and chlorine release agents.

15 In fact certain of the cationic polymers possess biocidal
properties thereby enhancing the effect of the biocides.

The following Examples further illustrate the present
invention.

Examples 1-10

20 These examples were carried out on a laboratory
recirculating rig using a synthetic water possessing 150
ppm calcium hardness and 150 ppm npH alkalinity (both
calculated as calcium carbonate) and pH of 8.7. The
temperature of the water was maintained at 130°F and the

25 rig was first passivated for one day at three times the
normal dose level to form a passivating film. The test
lasted three days using a flow rate of 2 ft. per second
in line and 0.2 ft per second in the tank. Mild steel
test coupons were placed in thé line and in the tank, .

30 corrosion rates being calculated from the weight loss'of_

 the coupons during the experiment. | .
In these Examples, phosphonate 1 was phbsphonohydroxy—
acetic acid and polymer 1 was a guaternary ammonium
compound formed from epichlorohydrin, ethylenediamine,
35 dimethylamine and triethanolamine obtained according to

-



15 I-a fact certain of the cationic polyners possess biocidal properties

t her'eby enhancing the effect -of.the biocides. The foll owi ng Exanpl es €§§5
further illustrate the present invention. Exanples 1-10 20 These!
exanples were carried out en a | aboratory recirculating rig using a
- synthetic' water possessing 150 ppm cal ci unybardness and 150 ppm"M'

al kalinity (both cal cul ated as cal cium carhonat e) and % & E%%S
t enper at ure othehpragedurfasefgrabeindd Brifdsr) SPEfd Pﬁ@ 387, 9 - #9871 Pst
passi vat ed thaQ& %dﬁblébuUB&eﬂehngSOEhé ,000:8], 000s e Ebweweﬁﬁlﬁérn1a
passivating f| t est e e I .owrate of 2 ft. per
second in |In8 %Zaﬁ% Ségﬁébgghg %nfgﬁggrgﬁﬁngﬁ%ﬁglsteel test coupons.
were placed in the line and in the tank, 30 corrosion rates being

calculated fr {g; gnht— 055, 0f the T _ _ BTt el T
t hese Exanpl el @Hﬁsphonate 1 %88 Phospho hyHFﬁxy- cetic acid and: pol yifer
1 was a qyaternary annnnlun1ponpound f or med f?on1ep|¢§f'rgn¥gr| NiMitd Steed
et hyl enedi am he, 35 Hi methyl ami ne and trief hanol anm n¢ ohtaiehed acqgﬁ yngfto
- 12 - the prpeeduretdeseri-bed—h—Br-t+sh—specific on—No—20834 havinag
mol ecul ar wei ght; of B, 000- 6,Q0f-e2tmERE resudts — 40.5 480

2 Polymer 1 10 50.6 e6u.8

3 Phosphonate 1 10 4.1 10.5

4 Polymer 1 / Phosphonate 1 2.5/10 0.7 2.6

KF/ 5 ) Pelymer 1 / Phesphonate 1 0.5/9.5- 9.4 10.6

6 Polymer 1 / Phosphonate 1 1.5/8.5 1.6 1.7

7 Polymer 1 / Phesphonate 1 | 2.5/7.5 2.2 5.1

8 Pclymer 1 / Phcsphonate 1 :.5/6.5 3.1 €.7

9 Polymer 1 / Phosrhonate 1 575 - T.4 2C.4

10 Polymer 1 / Phosphonate 1 7.8/2.5 16.5 30.3

5  Examples 5-10 when compared with Examples 2 and 3

demonstrate the synergistic effect obtained using the
phosphonate in conjunction with the cationic polymer in
the prevention of corrosion of mild steel.



obt ai ned
Dose,

ppm

64.8 3
10.5 4

(o]
(62}

30. 3

dennngtra?%u?%%s

conj uncti
mld steel.

(Tan k@
48. 0

are shown in the follow ng table: Exanple

Coricsion Rate mls per No.

'Addrktye
' -

year M1Id Steel MId Steel (Line) =
No Treat ment o - ’ 40.5
Pol ymer 1 10 50. 6
Phosphonate 1 10 14.1
Pol ymer 1 / Phosphonat®31-  2.5/10 0.7
Pol ymer 1 / Phosphonate 1 0.5/9.5 9.4
Pol ymer 1 / PhosphonGEAIMS 1.5/8.5 1.6
Pol ymer 1 / Phosphonate 1 2.5/17.5 2.2
Pol ymer | /Phcsphonate 1 3 .5/6.5 _ 3.1
Pol ynmer 1 Phosphopate,1 .., . 5/5 . . 7.4
Poi yirer 18/ ™BRBRANEAGt LnRibiting; gogrosion in an 15 5

Ex 510 wh i th Exanples_2 and 3
<STREER PP PoRpEORPR: Adalhei hG BRE SRatpRonare in
?ﬂo¥§ﬁ$n%geéggigﬁﬁéﬁggogggﬁﬁl'n t he prevention of corrosion

nmet hod for inhibiting corrosion

of
in an

aqueous system which conprises addiRg to the system a phosphonic acid of
t he fornmul a:

H,04P——C ——COOH

Ry
where R1 represents hydrogen or an alkyl radical of 1 to 6
carbon atoms and R2 representé hydrogen, hydrdxyl or amino
or a salt thereof and a cationig polYmer. ‘

2. A method according.to claim 1 in.wﬁich the
salt is an alkali metal salt.

3. A method according to claim 1 or 2 in which
the phosphonic acid is phosphonohydroxyacetic acid.

4. A method according to any one of the
preceding claims in which the polymer is substantially
linear.

| 5. A method according to any one of the
preceding claims in which the polymer is a polyethvlene
imine or a protonated or quaternary ammonium polymer.
6. A method according to claim 5 in which the
polymer is one derived from an ethylenically'unsaturated
monomer containing a guaternary ammonium group or a
protonated amine group.

7. A method according to claim 5 in which the

* ¢ L M s ' *



.[érL]’mhefe [err] represents hydrogen or an alkyl radical of 1 to 6 carbon
atofis, and 'R2 represents hydregen, hydroxyl or amino or a salt thereof and a

cationic polyner. 2. A method according to claim1 in which the saliz3s
an alkali netal salt. 3. - A nmethod according to claiml or 2 in whj 't he
phosphoni‘'c acid i s phosphonohydroxyacetic acid. 4. A met hod accordi to
any one of the preceding clains in whiqh the polynmer is substantially

| i near. 5. A nmet hod according to any one of the preceding clainms in which
the polyner is a polyethylene imne or a protonated or quaternary ammoni um
pol ymer. 6. A nethod according to claim5 in which the polymer is one
derived fromodiymeirhyilserminsaldbtaimesdt iryateed edamtdoey bedweginniang a quat er nary
anmoni um group or a protonated am ne group. 7. A met hod according to

claim5 i n Welyelkydene pojlyaming wmdr eps chie rowdiriad oy by reacttiion
bet ween a pol yal kyl ene pol yanm ne and epi chl grohydrin or by reaction between
epi chl or ohyatYesh BRIAH LRI Hid rediiedhy ldmdifen@ngr eghydieps Biasviae

polyamne. polyalkylene polyamine.

8. A method according to claim 5 in which the
cationic polymer ié de;ived-from vinyl pyridine or vinyl
imidazole or an acrylic derivative, quaternised with C1 to

g/ | C18 alkyl halide, or a'benzyl halide, or dimethyl or
diethyl sulphate, a vinyl benzyl chloride quaternised with
a tertiary amine or an allyl compound.

9. A method accordihg to claim 5 in which the

cationic polymer contains 10 to 100 mol % of recurring

units of the formula:

"‘1
R
+ -
coo(caz)zr'z - R, X
Rg

and 0-90 mol % of recurring units of the formula:

.COOR2
in which Rl represents hydrogen or a lower (as hereinbefore
defined) alkyl radical,'R2 represents a long chain (as
'hereinbefore'defined) alkyl group, R3, R, and R5
independently represent hydrogen or a lower {as
hereinbefore defined) alkyl group while X represents an

anion.
_ R
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8. A nmet hod according to claim5 in which the cationic polyner |s der1de
fromvinyl pyridine or vinyl imdazole or an acrylic derivative,

guat e sed with [err] to C18 al kyl halide, or a benzyl halide, or dlnethyl
or di | sul phate, a vinyl benzyl chlofide’quaterﬂised wth a tertiary
am ne or an allyl compound. 9. A nmet hod according to claim5 in which the
cationic polynmer contains 10 to 100 nol % of recurring units of the
formula: [err] and 0-90 nol % of erqqglng units of the fornmula: [err] in
which [err] represents hydrogen or a’'lower (as hereinbefore defined) alkyl
radical, R2 represents a |long chain (as hereinbefore defined) al kyl group,
[err] independently represent hydrogen or a lower (as hereinbefore defined)

al kyl group while Xy®Epreseithe) Add¥iing to |Aaiml® ih RRINGH @geording
to claim5 in which the pol yner possesses rtecurring units of the formula:

[err] 11. pA1wRidOposEEEIE NG ddutd FHignunite WE aihd f&:@amaqmc pol yner is
derived froman unsaturated pol yner

CH
2
_CH/ \c':n - CH, -
lH CH,
2 ~ 2
o
H
<3 3 W/
1l. A method according to claim 5 in which the
cationic polymer is derived from an unsaturated polyﬁér
having the formula:
y—tonk'rRt - Z'NR'R'4—Z-Y'
- x-
X n
where 2 and 2', which may be the same or different, is
-CHZCH=CHCH2— or -CHz—CHOHCHZ-,'Y and Y', which may be the
same or different, are either X or -NH'R", X is a halogen ;
' o/

of atomic weight greater fhan 30, n is an integer of from 2
to 20, and R' and R" (I) may be the same or diffefent alkyl
groups of from 1 to 18 carbon atoms optionaliy substituted
by 1 to 2 hydroxyl groups: or (IT) when taken together with
N represent a saturated or unsaturated ring of from 5 to 7
atoms; or (III) when taken together with N and an oxygen
atom represent the N-morpholino group.

12. A method according to claim 5 in which the
éétionic polymer is poly(dimethylbutenyl) ammonium chloride

bis~(triethanol ammonium chloride).
_ _—
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havisng the fornula: [err] where Z and Z', which may be the sane or
different,” is [err], Y and Y, which may be the sane or different, are
either X or -NHR', X is a halogen of atom c wei ght greater than n.is
an integer of from2 to 20, and R ahd R' (1) may be the sane o@fet‘ént
al kyl grdups of from1l to 18 carbon atons optionally substitute l1to 2
hydr oxyl groups; or (IT) when taken Loggtber with N represent a saturated
or unsaturated ring of from5 to 7 atons; or (l111) when taken together with
N and an.oxygen m reRr t hal i oWp...12, . hod
according to cla?ﬂ?E ingmﬁ%gﬁgghgeggggghgc%%o §ﬁg% #slﬁorgngggﬁﬁylbutenyl)
ammoni um chl gLl lS= let.h ni ol - P A

met hod accorg%ﬁgs?gbc g?%?gki%B%%F%%gghgggg??%ﬁpcqggrﬁWSF Bégsggégglaz_
recurring units of the formula: [err] where R represents a | ower (as

her'ei nbef or e def?ﬁ@ﬂh‘iﬁﬁyl r4§8ealB) ra. - (CR od &@@brdQﬂg1$ﬂkﬂajn15 in

whi ch the cationic pol

mer has the lformula: [erh
| I . I
C_H2 ﬁﬂz | CH3
C82 CH2
CH, N _ I
NR3_x NRz
wherg R represents a lower (as hereinbefore defined) alkyl
radical.
14. A method according to claim 5 in which the
cationic polymer has the formula:
HOCHZCHZ\ CH3
~* ]
HOCHZCFE:::N-CHz-?H—CHZ—- T+ - CHz-?H-CH2 NH-CHZ
HOCHZCH2 C1 OH CH3 OH N Y
2
- where N is from 0-500.
\ :
15. A method according to claim 5 in which the

cationic polymer is a cationic tannin derivative obtained
by reaction of tannin with formaldehyde.and an amine.

16. A method according to any one of the preceding
claims in which the cationic polymer has a molecular weight
from 400 to 10,000.

17. A method according to an§ one of the preceding
claims in which the cationic'bolymer and the phosphonic acid

or salt are each present in an amount from 1 to 50 ppm.'

e
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where N is from0-500. 15. A nethod according to claims5 in which the *~<
cationic polyner is a cationic tannin derivative obtained by reaction ofw
tannin with fornal dehyde and an am ne. 16. A nethod according to any one -
of th&spreceding clains in which the cati'onic polyner has a nol ecul ar

wei g rom 400 to 10,000. 17. A nmethod according to any one of the’
preceding clains in which the cationic polyner and the phosphonic acid or
salt are each present in an amunt_f{fem1 to 50 ppm - 17 - 18. A nethod
according to claim17 in which the cationic polyner and the phosphonic acid
or salt are each present in an anount from1l to 10 ppm 19. A nethod
according to any one of the preceding clains in which the weight ratio of
pol ymer to phosphonl8.acAdmethsdl accerding to8claim: 17 2A. whiichethed
according to any one of the preceding clains in which t-he concentration of
pol ymer isatéesichpolyhet ohdt hbeppbephbbandécascddoorsahlt 28te Aanbt hod
according to claim20 in which the weight- ratio of polynmer: phosphonic acid
or salt iBresemt1in antamoupgt fpomAlnkehd8 BBWerding to any one of the

19. A method according to any one of the
preceding claims in which the weight ratio of polymer to
phosphonic acid or salt is from 1:8 to 2:1.

20. . A method according to any one of the J
preceding claims in which the concentration of polymer is
less than that of the phosphonic acid or salt.

21. A method according to claim 20 in which the
weight ratio of polymer: phosphonic acid or salt is from
1:1.5 to 1:6.

22. A method accdrding to any one of the
preceding claims in which the agueous system is a cooling
system. |

23. A method according to claim 1 substantially
as described in ény one of the Examples.

24, A composifion suitable for addition to an
agueous system which comprises a cationic polymer and a
phosphonic acid of the formula:

_ R,

H203P—CI2-:—-COOH

R,

where R, represents hydrogen or an alkyl radical of 1 to 6

carbon atoms and Rz'represents'hydrogen, hydroxyl or amino,

* [ B M H * =



precedi ng clains in which the aqueous systemis a cooling system 23. A
method according to claim 1 .substantially as described in any one of the
Exanpl es. 24. A conposition suitable for addition to an aqueous syste

whi ch conpri.ses a cationie polyner and a phosphonic acid of the fornul%&.
[err] where [err] represents hydrogen or an alkyl radical of 1 to 6 carbon
atons and [err] represents hydrogen, hydroxyl or am no, - 18 - or a salt
t hereof. 25. A conposition according=tb8ctaim24 which is in the formof an
aqueous solution. 26. A conposition according to claim24 or 25 in which
the active ingredients (solid) are present in an amount from1l to 25% by
wei ght. 27. A conposition a%cording to any one of clains 24 to 26 in which
the salt isCBn2affhFi theF&Ptsalt. 28. A conposition according to any one of

clali 24,50 27 1 whugh {Recsabbele9), RLOSRAPRSIYS! BINRCRLHBELH: 42 1\

substantialkx Lkgeggtm of an agqueous solution.

26. A composition according to claim 24 of 25 in
which the active ingrediénts (solid) are present in an
aﬁount from 1 to 25% by weight.

27. A composition according to any one of claims
24 to 26 in which the salt is an alkali metal salt.

28. A cdﬁposition according to any one of claims
24 to 27 in which the salt is of phosphonohydroxyacetic
acid.-

29, A composition according to any one of claims
24 to 28 in which the polymer is substantially linear.

'30. A composition according to any one of claims
24 to 29 in which the polymer is a polyethylene imine or a
protonated or quaternary ammonium polymer.

\;/ 31. A composition according to claim 30 in which
the polymer is one derived from an ethylenically
unsaturated monomer containing a qﬁaternary ammonium group
or a protonated amine group.

32. A composition according to claim 30. in which
the polymer is one -obtained by.a reaction between a
polyalkylene polyamine and epichlorohydrin or by reaétion
between epichlorohydrin, dimethylamine and ethylene diamine

or a polyalkylene polyamine.

| RRN AU



30. A conposition according to any one of claims 24 to 29 in whi-ch the
polynmer is a polyethylene imne or a protonated or quaternary ammoni um -
pol ymer. 31. A conposition according to claim30 in which the polyner is
one -ved froman ethylenically unsaturated nononmer containing a

guat r<y anmoni um group or a protonated am ne group. 32. A conposition
according to claim30. in which the polyner is one obtained by a reaction
between a pol yal kyl ene pol yam ne and, ﬁplchlorohydrin or by reaction between
epi chl or ohydrin, dinethylam ne and ethyl ene di am ne or a pol yal kyl ene

pol yam ne. - 19 - 33. A conposition according to claim30 in which the
cationic polyner is derived-fromvinyl pyridine or vinyl imdazole or an
acrylic derivative, 3guat Broospdsitidn Ector&ifgat&yt1hpmi 8¢, iarwaibenzyl
hal i de, or dinethyl or diethyl sulphate, a vinyl benzyl chloride

quat er ni sellewcatbianierpoayyeanisederivnedaftyn conpdbupgridineAoconposition
according to claim30 in which the cationic polynmer contains 10 to 100 nol
% of recurinny imidazoletde fvnractrlifedetrivativepoqnatesmbsedewithi ng

units of the fornula; X .
C1 to C18 alkyl halide, or a benzyl halide, or dimethyl or

diethyl sulphate, a vinyl bedzyl éhloride guaternised with
a tertiary amine or an allyl compound.

34. A composition according to claim 30 in which W,
the cationic polymer contains 10 to 100 mol % of recurring

units of the formula:

" .
-CR, - C— i3
COO (CH,) 27+ - R, X
Rg

and 0-90 mol % of recurring units of the formula:
Tl
c o’

lOOR

— CH
2

in which Ry represents hydrogen or a lower (as hereinbefore
defined) alkyl radical, R, represents a long chain (as
hereinbefore defined) alkyl group, R3, R4 and Rs
independently represent hydrogen or a lower (as
hereinbefore defined) alkyl group while X represents an
anion.

35. A composition according to claim 30 in which
—_—
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[err].in which [err] represents hydrogen or a lower (as hereinbefore
defi{ned) al kyl radical, [err] represents a long chain (as hereinbefore
defined) alkyl group, R3, R4 and R5 independently represent hydrogen or a
| ower (as hereinbefore defined) alkyl group while X represents an .
35. A conposition according to claim30 in which - 20 - the pol
possesses recurring units of the formula: [err] 36. A conposition
according to claim30 in which the cationic polynmer is derived from an
unsat urated polyner having the fornmula: [err] where Z and Z', which may be
the sane or different, is [err], Y and Y', which may be the sanme or
different, are either X or -NH R', X is a hal ogen of atom c weight greater
than 30, n tbeaponmmegeposﬁe35651ZeCUrZGngandiRB afidtRe €bymodw:be the sane

or different alkyl groups of from1 gg 18 carbon atons optionally
substituted by -1 to 2 hydroxyl gr ) when taken together with N
represent a saturated or unsatuggfed rlﬁg\b@HfLoegg Lo 7 atons; or (III)

when taken together with N and gn oxygen

CH
2 ’/,/f B
\\\N + C17

7N

Cga

CH3
36. A composition according to claim 30 in which
the cationic polymer is derived from an unsaturated polymer

having the formula:

y—lznk'R" - z'NRUR"—2-Y
X" 3 n
where 2 and Z2', which may-be the same or differént, is
~CH,CH=CHCH,- or -CH,-CHOHCH,-, Y and Y', which may be the
same or different, are either X or -NH'R", X is a halogen
| of atomic weight greater than 30, n is an integer of from 2
| \¢/ " to 20, and R' and R" (I) may be the same or different alkyl
groups of from 1 to 18 carbon atoms optionally substituted
by 1 to 2 hydroxyl groups; or (II) when taken together with
N represent a saturated or unsaturated ring of from 5 to 7
atoms: or (III) when taken'toéether with N and an oxygen
atom represent the N—morpholino'group.
37. A composition according to claim 30 in which
the cationic polymer is poly(dimethylbutenyl) ammonium

chloride bis-(triethanol ammonium chloride).

) O ) A



atomrepresent the N-norpholino group. 37. A conposition accordi-ng to €Lai m
30 in which the cationic polyner is poly(dinethylbutenyl) ammoni um chl orsle
bi s-(triethanol ammoni um chl ori de). - 21 - 38. A conposition according -~
to clag%RBO in which the cationic polyner possesses recurring units of the
formulgN[err] where R represents a | ower (as hereinbefore defined) alKkyl
radi cal=".39. A conposition according to claim30 in which the cationic

pol ymer has the fornula: [err] where2N +s from 0-500. 40. A conposition
according to claim30 in which the cationic polyner is a cationic tannin
derivative obtained by reaction of tannin with fornmal dehyde and an am ne.

41. A conposition aggording to cJajm30 in which the cationic polyner has a
nol ecul ar wei ght fr§§140% RS bpren according to claim 30 in which

the cationic polymer possesses fecprring units of the

formula:

-(CHZ-?B)-. -(CBZ-?H)- -(CBZ-CH)- and -(Cﬂz-?ﬂ)-

CH | fﬁz faz ?32
CH CH. CH
[ 2 | 2 3
cH, ca, >,
cH, S |
3 X ¥R,

where R represents a lower (as hereinbefore defined) alkyl
radical.
39. A composition according to claim 30 in which

the cationic polymer has the formula:

HOCH2C52\\\+ [— CH3 -' .
HOCHZCHi——'N—Cﬂz-CH-CHZ N CH.~CR-CH.~ NH-~CH
¢~ l (*team 2] 21 2.

+
HOCH.CH -
Cl OH CH, //é w

2

where N is from 0-500.

40. A composition according to claim 30 in which
the cationic polymer is a cationic tannin derivative
obtained by reaction of tannin with formaldehvde and an
amine. |

41. A composition according tb claim 30 in which
the cationic polymer has a molecular weight from 400 to

10,000. - |
\
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- 22,- 42. . A conposition according to any one of clains 24 to 41 in which
the rel ati ve anounts of the.two conponents is from1:10 to 10:1 by wei ght.
'ASf“A conposition according to claim42 in which the relative anmounts of
pol yner to phosphonic acid or salt is 1:8 to 2:1. 44. A conpositi ones
according to any one of clainms 24 to 43 in which the concentration(6
~polynmer is |less than that of the phosphonic acid or salt. 45. A conposition
according to claim44 in which the weigtht-rati o of. polymer: phosphonic acid
or salt is from1:1.5 to 1:6. 46. A conposition according to any one of
claims 24 to 45 which al so contains anot her phosphonate, a phosphate, a
nitrite, a chromate, a dispersant, an azole, or a biocide. 47. A

conposi tion accordi ngf20 A Beneses it athiagraringitd g hatfe qlaims

pent aphosphononet hyl ene substituted diethyl enetrianine

2- phosphonoblitthet I in mh ek R xialat Hes AMOKRRYS 19k rFh] ety ene

phosphoni ¢ acid) or hydroxy- ethylidene dj ghosphonic acid, the phosphate is
di sodi um or SYRRLMRN i Bt t ?rlpd n][%g{ Eﬁ‘f r‘% q'lts' sodiumnitrite, the

ST L B SR LSpob I SR g ol o el

acid and sul phonat ed acrylic

fhgc[)iyggpgg&z-i@mmé OREEN SY! PRGRH Byl Gho thio S BL d SadENZeK rd g0l e and
is 1:8 to 2:1.

44, A compositidn according to any one of claims
24 to 43iin which the concentration of polymer is less than
that of the phosphonic acid or salt.

45. A composition according to claim 44 in which
ﬁhé weight ratio of polymer: phosphonic acid or salt is
from 1:1.5 to 1l:6.

46. A composition according to any one of claims 24
to 45 which also contains another phosphonate, a phosphate,
a nitrite, a chromate, a dispersant, an azole, or a biocide.

"47. A composition according to claim 46 in which
(v/ _ the said phosphonate is pentaphosphonomethylene substituted
diethylenetriamine Z—phosphonobutané-l,z,h—tricarboxylic
acid, nitrilotris(methylene phosphonic acid) or hydroxy- -
ethylidene diphosphonic acid, the phosphate is disodium or
ﬁrisodium orthophosphate, fhe nitrite is sodium nitrite,

the chromate is potassium chromate,.the dispersant is a

copolYmer of maleic acid and sulphonated styrene or of

méthaérylic acid and 2-acrylamido-2-methylpropane

sulphonic acid, the azole is benzotriazole and the biocide

is an isothiazolone, methylene bis(thiocyanate), a

quaternary ammonium compound or a chlorine release agent.

TR
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i s an isothiazol one, nethyl ene bis(thiocyanate), ‘a quaternary ammnium ... .
conpound or a chlorine rel ease agent. -23- 48. . A conposition accordinﬁjﬁ*:
to claim 24 substantially as described in any one of the Exanpl es. e

- 23 -

g

48. A composition according to claim 24

substantially as described

| — -

in any one of the Examples.
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