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[57 ABSTRACT

Herbicidal compositions comprising (a) bromoxynil and
(b} 2 2-benzoyleyclohexane-1,3-dione derlvative of gen-
eral formula 1:

wherein
(i) Z represents the hydrogen atom;

R!and R? which may be the same or different each .

represents the hydrogen atomi or the methyl
group, '

R3and R4, which may be the same ordifferent each
represents the hydrogen atom or the methyl

group,

X represents the chiorine atom or the nitro group,

Y represents the methylsulphonyl or trifluoro-
methyl group; or
(if) Z represents the chlorine atom;

Ri, R% R?and R4 eaeh represent the hydrogen

atom,

X represents the chlorine atom; and

Y represents the methylsulphonyl group; salts
thereof with agrientturally acceptable bases and
their use in controlling weeds is described,

43 Clainis, 12 Drawing Sheets
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!IERBICIDAL COMBINATIONS OF
BROMOXYNIL WITH SELECTED
2»BENZOYLCYCLOHEXANE—1,3~DIONES

This application is a continnation of application Ser.
No. 07/867,522, filed Apr. 13, 1992, abandoned,

- The present invention relates to a method of control-
ling the growth of weeds by the application of bromox-
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K 2-(2~mtro-4-mﬂuoromethylbenzoyl)~S‘methyicy-
clohexane-l,?:-dlone
L. 2-(2~chloro-4-methylsulphonylbenzoyl)-5-methyl-
cyclohexane-1,3-dione

M. Z{Z-mtro-é—methylsulphonylbmzoyl)-s-methyl-
vyclohexane-1,3-dione

N. 2-(2, 3»d:chloro-4~methylsulphonylbenzoyl)cy-

_ clohexane-1,3-dione

The letters are assigned to the above compounds for

ynil or an agriculturally acceptable salt or ester theteof 10 identification and reference hereiniafter.

and certain’ 2-benzoyleyclohexane-1,3-diones or agri-
culmraﬂy acceptable salts thereof, and to oomposmons
containing them,

The ' 2-benzoyloyclohexans-1,3-dione derivatives
. medmthepresentinvenﬁommefgenetalﬂ&rmula!

1

wherein
(1) Z represents the hydmgen atomy;
R!and R2which may be the same or different, each
_ represents the hydrogen atom or the methyl

group, g
R?and R4which may be the same or different, ¢ach

represents the hydrogen. atom  or the methyl 30

group,

X represents the chidrine stom or the nitro group,

Y represents the methylsulphonyl or triffuoro-
methyl group; or

(i} Z represenis the chlorine atom;

Rl R% R3 and R% each represent the hydrogen
atom,

X represents the chiotine atom; and ‘

Y représents the methylsulphony! group; and salts

13

Bromoxynil {3, 5-&1“ommo—4—hydmxybwwmu'ﬂe]
may be used for post-emergence weed control in maize,
wheat and barley. Although giving control of 2 wide

range of broad-leaf weeds, control of some important -

species for example Amaranthius retroflexus, Ipomoea

purpures and Sida spinosa is unrelizble. Owing to a lack

- of residual activity in the soil bromoxynil does not ¢on-

y

25

35

thereof with agriculturally acceptable bases 40

_[which are embraced by the general formulas in
the spegifications of European Patent Publica-
.tiohs Mo, 135191, 137963 and 186118 describing
pre- and/0r post emetgence herbicides].

In certain cases the groiips RY; R2, R3and Ricontrib- 45

ute to optical and/or stereoisomerism. All such forms
#r¢ emibraced by the present invention.
The compounds of general formula I include
A, 2-(2-ch1om-«t-methylsxﬂphonylbenzoyl)cyclohex-
ane-1,3-dione

trol the weeds which emerge after application. Bromox-
yail has no useful activity against grass or sedge weeds.

Itis to be understood that where in this specification
reference is made to “bromoxynil” it-is intended. to
refer, where the context so permits, to bromoxynil [3,5-
dibromo-4-hiydroxybenzonitrile] in the form of the par-
ent phenol (acid equivalent: a.e.), or an agriculturally
acceptable salt or ester thereof, preferably 2 metal or

amine salt or an ester thereof with an alkanoxc seid’

conreining from 2 to 10 carbon atoms.

As a result of research znd experimentation it has
now been discovered that the use of 2-benyoyleyclohex-
ane-1,3-dione derivatives in combination with bromox-
voil 2dd to its capabilities of coptrolling a wide specs

" trum of broad-leaf weeds, grasses and sedges by both

foliar activity and residual sofl activity.

In addition to this it has been found that the combined
herbicidal activity of combitations of 2-benzoylcy-
clohexane-1,3-dione  derivatives with bromoxynil
against certain species is greater than expected when
applied post-émergence {(e.§. as 2 post-emergence
spray) Le. the herbicidal activity of combinations of
2-benzoyloyclohexane-1,3-dione derivatives with bro-
moxynil showed on unespected degree of synergism (as
defined eithér by P. M. L. Tammes, Netherlands Jouir-
pal of Plant Patholagy, 70 (1964}, pp 73-80 in a paper
entitled “Tsoboles; a graphic representation of syner-
gism in pesticides”, and by L. E. Limpel et al., Proceed-
ings of the North "Bast Weed Control Conference, 16
{1962), pp 4833 in a paper entitled “Weed Control by

. dimethyl tetrachloro terephthalate alone and in certain

B, 2-(2-cilloro-ti-methyisulphonylbenzoyl)-5,5-.dnne~ :

thyleyclohexane-1,3-dione

C: ‘2<(2-chlpro-4-methylsulphonylbenzoyl)-4,4-dime-

- thyleyclohexane-1,3-dione . -

D. 2~(4-methylsu!phonyl~2—mtrebenzeyl)cycl@hex-
atie-1,3-dione

E. 2v(2-mtrMmﬂuomethylbmoyl)cyclohexane-
1,3-dione

F. 2-(2-chloroAntrxﬁuoromethyibenzoyl)cyclohax—
ane-1,3-dione

G. - 2-(4-methy1su1phonyl—2»mtrobenzoyl)—5 S—chme-
thyloyelohexane-1,3-dione

H. . 2:(-itro-dtrifinoromethylbenzoyl)-3, S-dime-
thyleyelohezarie-1,3-dione

56

1. 2—(2-aitroﬂ—mﬂuoromﬁhylbemylﬂ,&d:methy&- 85

eyclohexane-1,3-dione.

1. 2-(4-methylsulphonyl-2-nitrobenzoyl)-4,4-dime-.

thylcyclohexane-1,3-dione

mixtures™.

50 The remarkable synergistic effect gives improved

reliability of conirol of 2 number of weed speciés and
allows for a reduction in the amnount of active ingiedi-
ents employed.

Accotdingly the present invention provxdes a method
for the control of the growth of weeds at a locus which
comprises applying 1o the locus (a) bromoxysil and (b)

a 2-benzoyloyclohexine. 1,3-dione derivative of general’

formula T as hiereinbefore defined of a salt thereof with
an agriculturally acceptablé base. For this purpose, the

60 2-benzoyl-cyclohexane-1,3-dione herbicide and bro-

iroxyanil are normaily used in the forra of herbicidal
compcrsitxons (i.e. in association with compatible dilu-
ents Of ¢arriers and/or surfade-active agents suitable for
use i herbicidal compositions), for example as hereinaf-
ter described.

Preferred compounds of general formula T are those
wherein

Z represents the hydrogen atom; and
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R3 and R# both represent hydrogen atoms or both

. represent methyl groups.

Further preferred compounds of general formula 1
are those wherein R! and R? both represent hydrogen
atoms or both répresent methyl groups, and R3 and
Réboth represent hydrogen atoms or both represent
methyl groups,

The amounts of the 2-henzoyl-cyclohexane-1, 3-dione
hetbicide and bromoxynil apphed vary with the nature
of the weeds, the compositions used, the time of applica-
tion, the climatic and edaphic conditions and (when
used to control the growth of weeds in crop-growing
areas) the nature of the crops, When applied to a crop-
growing area, the raté of application should be suffi-
cient to ¢ontrol the growth of weeds without cavsing
substantial permanent damage io the crop. In general,
-taking these factors into account, application rates from
0.5 g to 300 g a.e. of the 2-benzoyl-cyclohexane-1,3-

5

10

15

d:cme herbicide and from 2 g to 350 g a.e, of bromoxy'nﬂ :

per hectare give good results. However, it is to be un-

derstood that higher or lower applications rates may be
used, depending upon the particular problem of weed
control encountered.

The cyclohexane herbicide and bromozynil in combi-

20

nation may be uvsed 1o control selectively the growth of 25

weeds, for example to contiol the growth of those spe-
cies hereinafter mentioned, by pre- or, preferably, post-
emergence application in a directional or non-direc-
tional fashion e.g. by directional or non-directionat
spraving, to alocus of weed infestation which isan grea
used, or to be used, for growing crops, for example
cereals, e.g. wheat, barley, oats, rye, maize and rice,
soya beans, field and dwarf bedns, peas, lucerne, cotton,’
peanuts, flax, onions, carrots, oilseed rape, sunflower,
and permanent or sown grassland before or after sow-
ing of the crop or before or after emergence of the crop.
For the selective-control of weeds at a locus of weed
infestation which is an area used, or to be used, for the
growing of crops, ¢.g. the crops hereinbefore men-
tioned, application rates from 25 g 10.500 g a.e. of the
2-benzoylcyclohexane-1,3-dione herbicide and from 150
£ t0 350 g a.&. of bromokynil per heotare are partiou-
- larly suitable,

Acoording 10 8 feature of the present invention, there

30

35

40

is provided 2 method for the control of the growth of 4§

weeds at a maize, wheat or barley crop locus which
comiprises applying to the locus (a) bromoxynil and ()
a 2-benzoylcyclohexane-1,3-dione derivative of general
formaula T as hereinbefore defined or a salt thereof with
an agrxcultnrally acceptable base, Preferably the appli- 50
catiop rates of (a} and (b) are from 2 to 350 preferably

“from- 150 to 350 (more preferably from 200 to 300)g
a.e./ha and from 0.5 to' 500 and preferably from 25 to
300 more preferably 50 to 400 (for example 50 to 250)g
acid equivalent/hd respectively in proportions of 700:1
to 1:250, preferably 14:1 to 1:3.33; more prefetably 6:1
to 1:2 and more preferably 6:1 to 1:1.25 wt/wt of acid
equivalent (a) 10 acid equivalent (b).

This method may be used to control 2 broad spec-
trusm of weed species in maize, wheat and barley crops
by post-emergence application without significant per-
manent damage to the crop. The combined use de-
scribed above provides both foliar and residual activity.

By the term ‘pre-emergence application’ is meant

application to the soil in which the weed seeds or seed-
lings are present before emergence of the weeds above
the surface of the soil. By the term ‘post-emergence

33

60

63

o 4 ,
portions of the weeds which have emerged above the

surface of the soil. By the tertn ‘foliar activity’ is meant-

herbicidal actmty produced by application to the aerial
or exposed portions of the weeds which have emerged
above the surface of the soil. By the term ‘residual activ-
ity” is meant herbicidal activity produced by application
to the soil in which weed seeds or seedlings are present
before emergence of the weeds abave the surface of the
soil, whereby ssedlmgs préesent gt the time of applica-
tion or which germinate subsequent to application from
seeds present in the soil are controlled. ,

‘Weeds that may be controlled by the method include:
from broad-leaf weeds, Abutilon: theophrasti, Amaren-
thus retroflexus, Ambrosia trifide, Amsinckia ihtermedia,
Anthemis arvensits, Bidens pilosa, Brassica kaber, Cheno-
podium album, Ipomoea spp (e.g. I hederacea, 1. pupu-
rea); Kochia scoparia, Matricaria spp. Polygonum spp.

{e.g. P. aviculare, P. convolvulus, P. penusylvanicum, P,

Persicaria, P. scabrum), Raphanus raphanistrum,. Ses-
banic exaltdtn, Sida spinose, Solanum spp. (e.g 5. elas

eaguifolium, S. nigrum, S, nostratum, S. sarachoides),

Sonchus oleraceus, Stellaria media, Thlaspi arvense, Xan-
thium pennsylvanicitm, and from grass weeds, Digitaria
sanguinalis, Echinochloa crus-galli and Eleusine indica,
and from sedges, Cyperus spp. (e.g. C. esculentus and C,
rotundus).

In accordance with usual practxce, 4 tank mix may be
prepared prior to use by- combining separate formula-
tions-of the individual herbicidal components, or sepa-
rate formulations may be applied in a time-separated
fnanner.

BRIEF DESCRIPTION.OF THE DRAWINGS

FIG. 1 is an ED30 isobole plot caleulated from ob-
served values (UF) and & corresponding plot of ex-
pected additive values (—) for mixturss of Compound
A with bromoxynil applied 1o Abutzlon :heophrastz seed-
lings;

FIG. 2 is an ED90 isobole plot calculated from ob-
served values (L)) and a corresponding plot of ex-

pected additive values (—) for mixtures of Compound '
A with bromoxynil applied to Amaranthus remroflexus .

seedlings;

FIG. 3 is an ED90 isobole plot caleulated from ob-
served values ({3-) and a corresponding plot of ex-
pected additive values (~) for mixturss of Compound
A with bromoxynil applied 1o Brassica kaber seedlings;

FIC. 4 is an ED90 isobole plot caloulated from. ob-

served valves ({1) and a corresponding plot of ex-
pected additive values (—) for mixturies of Compound
D with bromoxynil applied to Ipomoea species seed-
lings;
" FI1G. § Is an ED50-isobole plot caleulated from ob-
served values (-0-) ahd a corresponding plot of ex-
pected additive values (+) for miztures of Compound
D with bromoxynil applied to Eckinoclzlaa crus-galif
seedlings;

FIG. 6 is an ED30 isobole plot calculated from ob-
served values ({J) and a corresponding plot of ex-
pected additive values (—) for mixtures of Compouad E
with bromoxynil applied to Ipomoed species seedlings;

FIG. 7 is an BDSO iscbole plot caleulated from ob-
served values ({3 and a corresponding plot of ex-
pected additive values (—) for mixtures of Compound B
with bromoxynil applied to Sida spinose seedlings;

FIG. 8 is an EDO0 isobole plot caleulated from ob-
served vilues (I1) and ‘a’ corresponding plot of ex-

application’ is meant application to the aerial or exposed . pected 2dditive values (—) for mixtures of Compound E
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by weight of bromoxynil and Z-benzoylcycloheme»
1,3-dione derivative(s).

The herbicidal compositions may contain both a dilu-

ent or carrier and a surface-active (e.g. wetting, dispets-

ing, or etmulsifying) agert. Surface-active agents which
may be present in herbicidal composiﬁons of the present
invention may be of the ionic or nop-ionic types, for
example sulphoricinoleates, products based on conden-
sates of ethylene oxide with nonyl- or octyl-phenols, or
carboxylic acid esters of anhydrosorbitols which have

been rendered soluble by etherification of the free hy-

drozy groups by condensation with, ethylene oxide,
alkali and alkaline earth metal salts or sulphuric acid
. esters and sulphonic acids such as dinonyl- and dicctyl-

soditvm sulphono-succinates and alkali and alkatine
‘earth metal salts of high molecular weight sulphonic
acld derivatives such as sodium and calcium lignosul-
phonates, Examples of suitable solid diluents or carriers
are aluminium silicate, talc, caleined magnesia, kiesel-

18
Herbicidal compasztmns aecording o the present
invention may alse contain; if desired, conventional
adjuvants such as adhesives, protective colloids, thick-
eners, penetrating agents, stabilisers, sequestering
agents, anti-caking agents, colouring agents and corros

- giont inhibitoss, These adjuvants way also serve as carri-

guhy, tricalcium phosphate, powdered cork, absorbent 20
" active agent and from 45 to 853% by volume of ‘water-

carbon black and clays such as kaclin and bentonite.
The solid compositions’ (which may take the form of
‘dusts,” granules or wettable powders) are prefarably
prepared by grinding bromoxynﬂ and the 2-benzoylcy-

clohexane-1,3-dione derivative with solid diluents or by 23

mpregnanng the solid diluents or carriers with solu-
tions of bromoxynﬂ and 2-benzoyl-cycloheme-1 3.
“dione. derivative- in’ volatile solvents, evaporating the
solvents and, if necessary; grinding the products 50 23 10
obtain powders. Granular formulations may be pre-
pared by absorbing: bromoxynil and the Z-banzoylcy-
clohéxane-1,3-dione derivative (d:ssolved in volatile
solvents) onto the solid diluents of carriers in gfanular

form and evaporating the solvents, or by granulating

compositions 1 powder form obtained as described
above. Solid berbicidal compositions, particularly wet-
table powders, may contain wetting or di

dispersing .
agents (for example of the types described above),

which may also, when solid, serve as diluents or carri-
ers.

Liguid compositions aceording to the invention may
take the form of agueous, organic or aquecus-orgamc
solutions, suspensions and emulsions which may incor-
porate & surface-active agent. Suitable liquid diluents

ers or diluents.

. Preferred herbicidal compositions accordmg to the
present imvention are aqueous suspension concentrates
which comprise from 10to 70% w/v of bromoxynil and
2-benzoyleyclohesane-1,3-dione derivative, from 2 to
16% w/v of surface-active agent, from 0.1 to 5% w/v
of thickenier and from 135 10 87.9% by volume of water;
wettable powders which comprise from 10 to 0% w/w
of bromoxyml and 2-benzovicyclohexané-1,3-dipne
derivative, from 210 10% w/w of surface-active agent
and from 8 to 88% w/w of solid diluent or carrier;
liquid water soluble coneentrates which comprise from
10 t0 30% w/v of bromoxynil and 2-benzoylcyclohex-
ane-1,3-dione derivative, from 5 10 25% w/v of surface-

miscible solvent, e.g. dimethylformamide; liquid emulsi- -

fiable suspension concentrates which comprise from 10
o 70% w/v of bromoxynil and 2-benzoylcyclohexane-
1,3-dione derivative, from 5 to 15% w/v of surface-ac-
tive agent, from 0.1 to 59 w/v of thickener and from 10

" to 84:9% by volume of organic solvent; granules which

35

for-incorporation in the Hquid compositions inolude 45

water, acetophenone, cyclobexanone, isophorone; tolu-
ene, xylene.and mineral, animal and vegetable oils (and
mixtures of  these diluents). Surface-active agents,
which may be present in the liguid compositions, may

be ionic.or nop-ioni¢ (for example of the types described 50

above) atid may, when liquid, also serve as diluents or
cargiers.

Wettable powders and liquid compositions in the
form of concentrates may be diluted: with water or

other suitable dituents, for examiple mineral or vege'table 55

oils, particulatly in the case of Liquid concentrates in
which the diluent or carrier is an oil; to give composi-
tions ready for use. When desired, iquid compositions
of bromoxynil and 2*beuzoylcyclohexanel 3-dione de-

rivative may be used in the form of self~emulsifying 60

concentrates containing the agtive substances dissolved
in the emulsifying agents or in solvents containing emul-
sifying ‘agents compatible with the sctive substances,
the simple additior of water to such concentrates pro-
~ ducing compesmons ready for use,

Liquid concentrates in which the ditugnt or carrier is
an oil may be used without further dilution using the
glectrostatic spray tec:hmque.

65

comprise from 2 10.10% w/w of bromoxyuit and 2-ben<
zoyleyclohexane-1,3-dione defivative, from 0.5 to 2%
w/w of surface-active agent and from 88 to 97.5% w/w
of granula: carrier; and emulsifiable concentrates which
comprise from 0.05 to 90% w/v, and preferably from 1
{0 60% w/v, of bromoxynil and 2-benzoyleyclohiexane-
1,3-dione derivative, from 0.01 10 10% w/v, and prefer-
ably from 1 to 10% w/v, of surface-active agent and
from 9.99 10 99.94%, and preferably from 39t0'98.99%,
by volums of organic solvent.

Herbicidal compositions accordmg 10 the present

invention may also comprise bromioxynil and 2-benzoyl. -
cyclohezane-1,3-dione derivative in association with,

and -preferably homoge:neously dispersed 'in, one or

more other pesticidally active compounds and, if de-

sired, ohe or more compatible pesticidally acceptable
diluents or carriers, surface-active agénts and convesn-
tional adjuvants as hereinbefore described. Examples of
other pesticidally active compounds whick may be
included in, or used in conjunctmon with, the herbicidal
compositions of the present inventon include herbi-

-cides, for exairiple to increase the range of weed species

controlled, for example, alachlor (2-chloro-2,6.diethyl-
N-méthoxymethylacetanilide), bentazone (3-isopropyl-
1H-2, I,S-benzothiadzazsz(SH)-one 2,2-dioxide),
oyanazine (2-¢hloro-4-(1-cyano-1-methylethylaming)-6-
ethylaming-1,3,5-triazine), 2,4-D ((2,4-dichlorophenox-
yY)acetic acid), MCPA [4-chioro-2-methylphenoxya-
cetic acid], sulphony! ureas e.g. nicosulfuren [2-(4',6"
dimethoxypyrimidin-2'-yicarbamoyisulfamoyl)-N,N-

dimethylnicotinamide] and CMPP (also known as
Mecoprop) [(=£)-2(4-chloro-2-methylphenoxy)pro-
pionic acid]; insecticideés for example carbamatss (e.g.
carbofuran), organo-phosphates (e.g. chlorpyrifes), syn-
thetic pyrethroids (e.g. cypermethrin), acy! nreas (e.g.
teflubenzuron) and Bacillus thuringlensis; and fungicides
for example metalaxyl, carboxin and captafol. Other
bmlogxcally active materials which may be included in,
or used in conjunction with, the herbicidal composi-
tions of the present invention are plant growth regula-
tors and fertilizers containing, for example, nitrogen,
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(87) Abstract

METHOD OF INHIBITING CORROSION OF RLUX-TREATED METAL SURFACES

This. invention relates 10 a4 method of inhibiting the corrosion. of flux-treated metal surfaces.. The methed comprises the step

| of contsicting the flux-treated metal surface ‘with a formulation comprising a corresion Inhibitor composition comprising one or more

mono-~carboxylic acids, or salts of {somers thereof, and an effective amount of a corrosion inhibiting surface active agent such as a water

soluble alkali or alkaline earth metal nitrate salt. This method has been demonstrated to be a surprisingly effective means to inhibit corresion
of flux~treated metal surfaces found in the cooling systems of intemal combustion engines.
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METHOD OF INHIBITING CORROSION

Fiald of the Invent
- _The present invention relates generally to a method of inhibiting
corrosion of flux-treated metal surfaces. More particularly, the present invention -

relates to the use of an organic acid corrosion inhibitor composition comprising a

surface active agent to provide prolonged protection to flux-treated metal surfaces
typically found in industrial and commercial heat exchangers, such as those in internal
combustion engines.-

Corrosion has long been a problem when certain metals or alloys are
used in applications in which they come into contact with an aqueous medium, For
example, in heat-transfer systems, such as those found in internal combustion engines,
alcohol-based heat transfer fluids (i.e., antifreezes) can be very corrosive to the metal
surfaces of the heat-transfer systems. Compounding this problem is that the corrosion
is accelerated under normal engine operating conditions (i.e., high temperatures and
pressures). Corrosion inhibitors have been used to address these problems by
protecting the metal surfaces in industrial and commercial heating and/or cooling
systems such as heat exchangers used in the automotive industry (e.g., radiators which
control engine operating temperatures, condensers and evaporators in air conditioning
systems, and heater cores which provide heat to passenger compartments).

1
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Heat exchangers for cars and light trucks have tradxtxonally been T
constmcted of soldered brass. More recent!y, however, in order to meet new _
environmental standards mandating xmproved fusel econommy and reduced enussxons, K |
automotive mnufaatumrs have begun using more hghtwe.xght metals (e. g ahxmmum) o
: orld, p.22 (Sept., 1996); Wand's Aut |

See, e.g.,

Yearbook, p.27 (58th ed. 1996), Accordmgiy, hieat exchangers in cars and hght duty - i

trucks are now bemg constructed using aluminum components. Typxcal aluminum

:compqnmts in heat exchangers include the tubes through which the coolant passes and o
‘in which the heat exchange ocours, the fins that are between the tubes 0 transfer heat
- from the tubes to the cutszde air, the header piates that hold the tubes and fins in place

and, in the case of heater cores, the end tanks that transfer the fluld between the tubes
and the engme See, e.g., Fortin et al,, “Aluminum Materials and Processes for

L Aluxmnum Heat Exchanger Apphcanons,” SAE Technical Paper No. 852228 (1985) -
: However alununum surfaces are particularly susoepnble {0 corrosion, See Darden et

ak, "Monobasw/Dxacxd Combmanon as Coxmsxon Inhibitors in Anuﬁ'eeze

'Fonmxlat:ons," Notldwide Trends in Engine Coolants g System Materils anc
| 'I_c:mnz, SAE Int] SP-SII Paper #990804 pp 135-51 (1990) (“SAB SP-811”)

: Durmg the assembly of automotive heat exchangers, the alummum
components are typzcauy joined together by a brazmg precess which genmﬂy mvoives

- joining these akxmnmm-contmmng_ components with 2 brazing alloy (ie,, _an aluminum

alloy with a melting point substantially lower than that of the components to be
joined). The aluminum components to be joined are “brazed” by holding them
together in 4 jig with "ihe brazing aﬂoy adjace:zt tb_ or between these qompén&nts,_then_ '
heatiﬁg'them ina fux‘ilace toa témperature that will melt the brazxng alioy without
melting the components The brazmg process is described in “Base Metals, Bramg
Filler Metals and Fluxes,” Alusi pum Brazing Handbook, p. 24 (Tan. 1990).
 Oneofthe problems with brazmg aluminuen is that alummum is prone

1o oxxdation Aluminum omdanon is promoted by high tamperamres and the presence
of oxygen and water vapor and can reduce the strength and durability of a ‘brazed j joint.

One brazmg method which avoids this problem isthe controlled atmosphere brazing

_'2'



. (“CAB”) re!mcess The CAB pmcess generally mvolves prwssembiy of:he i
. components ina ig, spraying of the pre-assembled ¢
L -.\fonuweé by introductiﬂn into an mert and ccntrolled atmo&phere brazmg ov {The

- CAB process s the preferred brazing method, as compared f0 othet b
'that also avmd alvi_ ing.

on ;Wnents witha fhzx, and men

cxida formauéa(eg vacuum_t_jj;\'ji 3. becsiuse it is Gost .

 Patent Nos, 5,422,191,

""_3951328 Cookeetak. F:meea;_f g

sl brazmg alwy swﬁces, praventmg refbon ot’:he oxtde layer g

X . the ﬂ@w Qfm iy . ,0‘ y. .

B _-_meiudeﬂmmmdaaftheheaxexchmgermba,xe fad.igwraaé/orhmm

2 Howwt baeause the commonlwmd ﬂumd\eubased ﬂum are wnsisémd
S considered amb%em o '

5-'nen~mrrasxve to alumin
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" Brazing Process -- Corrosion Resxstance of New Aluminum Radiators by Applying ’
_ Nocolok' Brazmg Pmcess " SAE Technical Paper Ng 870180 (1987), Park et al.,

“New Vacuum Brazed Alummum Radiators for Ford Light Trucks,” SAE Teclnncal
Paper No. 860078 (1986). There have been no reported problems associated with.
iffeeze formulations containing

corrosion of these heat exchangers when used with an

- "-conventional corrosion inhibitors such as triazoles, thiazoles, borates silicates,

- 'phosphates, benzoates, nitrates, itrites and molybdates However, such ccnvermonai
- ‘corrosion inhibitors may have problems in some applications, mcludmg expense _and D
- inadequate long-term protection. See Uﬁi:gd States patent No. 4,946,616, col 1, lines
 31-45; United States patent No. 4,588,513, col. 1, lines 55-64; SAE SP-811, pp, 137

38. Accordingly, automobile manufacturers have begun using, and-ssveral-ncw require, -
organic acid based (or extended Ixfe) corTosion mmbztors A number of orgamc acxd
corrosion inhibitors have been described. See, e.g., Umted States patent Nos.

4, 332 008 4,448, 702 and 4 946 616; s&e also, United- States patent apphcatxen Sersal
No 08/567 639, mcorporated herein byreference |

However scweral fonmxiatmns comprismg ono-carboxyhc acxd(s),
even those previously demonstrated to be effective al

iminum corrosien mlu’brtors,

_have been unable to adequately protect CAB mamufictared (i, fiux-treated)

alurmnum surfaces, Further, while several alummum comsxon mhibxtors are Imown,
many of these corrosion inhibitors are undesirable or una.ceeptablc for the orgamc acid -
based antxﬁeeze fomxlat:ons used today. For example ‘phosphate salts, known to.

inhibit aluminum corrosion, are unacceptable because they have been prohibited for use -

in organic acid formulations by a number of ongmal equzpment automotive
manufacurrers See, e.g., General Mators Engrneermg Standssds, ‘Long—foe
Antomotive Engine Coolant Antifreeze Concentrate ‘Ethylene Glycol,” Speclﬁcanon
No. GM 6277M; Ford Engmeenng Matenai Specxﬁcanous, “Coolant, Organic
Additive Technology, Concentrate,” Specxﬁcatzon No. WSS-M97B44-C Clnysler
Corporation Engineering Sta_ndards “Engine Coolant Glycol Type - - Intibitied -
Production and Service Use,” Standard No. MS-9769, Sxmilariy, sodxum siicate, also
a known alununum corroszon mhxbrtor, is pmhrbtted by General Mawrs and ForcL

4
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Moreover, sodium nitrate, known to effectively prevent aluminum pitting corrosion in
conventional coolant formulations, has been reported to be much less effective in
preventing pitting&orros#ion than organic acid based inhibitors, See United States
Patent No. 4,647,392, col. 12.

Accordingly, there remains a need for a method using mono-carboxylic

acid-based corrosion inhibitors to protect flux-treated metal surfaces, especially those

found in automotive heat exchangers.

Summary of the Invention

The present invention provides a method of inhibiting the corrosion of
flux-treated metal surfaces. The inventive method comprises the step of contacting the
flux-treated metal surface with a formulation comprising a corrosion inhibitor
composition comprising one or more mono-carboxylic acids, or salts or isomers
thereof, and a corrosion i‘niﬁbit_ing suifac@ active agent,

The mdho-céﬁbo_xylic acid used in the corrosion inhibitor composition
may be selected from the group consisting of saturated and unsaturated alipfmtic, and -
aromatic, mono-carboxylic acids, and inorganic and organic salts and isomers thereof,
and any combination thereof. The corrosion-inhibiting surface active agent may be any
organic or inorganic nitrate salt including water soluble alkali or alkaline earth metal
nitrate salts $

The method of this inverition has been demonstrated to be a surprisingly
effective means to inhibit corrosion of flux-treated metal surfaces found in the cooling
systems of internal combustion engines. For this application, the aqueous medium
used is an antifreeze coolant formulation comprising a liquid alcohol freezing point
depressant, from about 0.1% to about 5.5% by weight of the corrosion inhibitor
composition, and from about 10% to about 90% by weight water.

%o
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Detailed Description of the Invention

In order that the invention herein described rnay be more fully
understood, the following detailed description is set forth

The present invention provides an effective low cost method for
intiibiting corrosion of flux-treated metal surfaces (e.g., aluminum or aluminum alloys
used in the CAB process) that are in contact with aqueous systems. The inventive
method comprises the step of contacting the flux-treated metat surface with a
formulation comprising a corrosion inhibitor composition comprising one or more
mono-carboxylic acids, or salts or isomers thereof, and an effective amount of 2
corrosion inhibiting surface dctive agent. _

The corrosion-inhibiting surface active agem may be any organic or
inorganic nitrate salt including water soluble alkali or alkaline earth metal nitrate salts.
Examf:ies of such nitrate salts include sodium, potassium, cal‘ciurri, magnesium ang
lithium salts. - Ammonium and amine salts of these compounds may also be used.- The -
preferred surface active agents are alkali metal nitrate salts, and more preferred is

‘sodium nitrate (Le., NaNOy), &

The mono-carboxylic acid used in the corrosion inhibitor composition
may be selected from the group consisting of sanirated and unsaturated aliphatic, and
aromatic, mono-carboxylic acids, and inorganic and organic salts and isomers thereof,
and combinaiions.thereoﬂ Preferred mono-carbbxylic acids include C4-Cy,
mono-carboxylic acids, or inorganic or organic salts or isomers thereof, or
combinations thereof. The more preferred mono-carboxylic acids include mixtures
having a major amount of 2 Cy mono~carboxylic acid component (e.g., nec-octanoic
acid and/or 2-ethyl hexanoic acid, more preferably 2-ethyl hexanoic acid) and neo-
decanoic acid. Where the mixture of a C; mono-carboxylic acid component and neo-
decanoic acid is used, the preferred mixture comprises the -C, mono-carboxylic acld
.compdnent and neo-decanoic acid in the weight ratio of about 3:1. See United States
patent application Serial No. 08/567,639.

The present method may be used in a2 number of corrosion-inhibiting

applications, including, but not limited to, antifreeze formulations used in the cooling

6












sorprendente y carece nlve! mventwo :

7 Conclusion

- Por o tanto el oonoentrado de esta sohcntud es una aitematwa obwé para un’
- técmco medio -en la’ materia, no - provoco un. efecto tecmco mesperado o

. los requnsltas de patentabmdad de la presente sohmtud se encuentran afectados'
oo asih: _ .

CLNe Doéumento_l_\l_",f i Rei_‘(_indicégibh_gglgfec_ta_da‘s‘ Requlsxto que afecta
D1y o USs4e061 - - | C AR E Nivel Inventivo
tD2- WO99/07918 L -'-1-\11 Nwel Inve mvo

,’.En cumphmlento del artlcu|o 45 de la Decnsuon 486 de la Comtsnon de la
~Comunidad Andina, se le indica que debe dar respuesta dentro del térmmo de

sesenta: dias contados a partir de la fecha de notificacion de la. presente: -

ALIX CARMES ZA CESPEDES DE VERGEL

" Directora de Nuevas Creaciones (C)

El. an{enor

quenmlento fue notificado por fuamon en hsta de fecha I

gt 2 %{W @(W

“gomunicacion. En caso de no dar respuesta al presente requenmlento o.sia
- pesar-de la respuesta subsmtteran los :mpedtmentos para la conc:esson se
 denegara ia patente. o

. Notifiquese el presente oficio conforme a lo dnspuesto en el numeral 5. '4‘ llteral e)

del capitulo qumto del titulo pnmero de la Clrcular Umca N° 10 de 2001

CONCEPTO TECN!CO No 3994

EXAMINADOR TECNICO o

Codlgo No 202085




