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1573 ? ABSTRACr 

Herbicidal compositions wmprising (a) bromoxynil and 
(b) a 2-bermoyloycloheme-0-dione derivative of gen-
erW formula 1: 

0 x 

z 

Y 

wherein 
(i) Z represents the hydrogen atom; 
R1 and R2 which may be the same or different each 

represents the hydrogen atom or the methyl 
group, 

R3 and M which may be the same or different each 
represents the hydrogen atom or the methyl 

group, 

* represents the chlorine atom or the nitro group, 

* represents the methylsulphonyl or trifluoro-

Wethyl group, or 
(ii) Z represents the chlorine atora; 

R1, R2, R3 and R4 each represent the hydrogen 
atom, 

X represents the chlorine atoav, and 

Y represents the methylsulphonyl group; salts 
thereof wa agriculturally acceptable bases and 
their use in controlling weeds is deserfbed. 

43 Claim, 12 Drawing Sheets 
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K. 2-(?-nito-4uiguoromethylbemoyl)-5-met3?yley-
HERBICIDAL COMBINATIONS OF 
1990MOXYNIL WrIH SX-LECDW L 2-(I-obloro4-met?hylsWphonylbenzoyl)-5-methyl-

2-BENZOYLCVCLOHEXANT4,3-V1ONF9 cyclohexaue.1,3-dione 
5 M. 2-(2-zzitro-4-mothylsulphonylb=oyl)-5-methyl-

This application is a continuation of application Ser. oyclohexane-1,3-dione 
No, 07/867,522, filed Apr. 13,1992, abaiaoned. N. 2-(2,3-dicbloro-4-methylsvlpbonylbenz-oyl)cy-

. ne present invention relates to 4 method 6f control- clohexane-1,3-dione 
ling thi growth of weeds by the application of bromox- The letters are assigned to the above compounds for 
ynil or an agriculturally acceptable salt or ester thereof 10 identification and reference hereinafter. 
aud certain 2-benzoyloyclohoum?1,3-diones..or agri- Bromoxyrd 13,5-dibromo-4-hydroxybenzonitrUe) 
culturally acceptable salts thereof, aud to compositions may be used for post-emergence weed control in maize, 

aftining them, wheat and barley. Although giving control of a wide 
The 2?bwoylcyclohexane-1,3-ciioas derivatives range of brood4W weods, control of some important 

used in the present invention are of general forsiula 1. is species for example Amaraxtkux retroftext4 Zpomoaa 
purpurea and Mda spinosa Is unreliable. Owing to a lack 

a 0 X of residual activity in the soil bromozyng does not cou-
trol the weeds which.emerge after application. Bromox-

R? Z ynU has no usdul activity against grass or sedge weeds, 
R2 20 It is to be understood that whe?e in this specification 

"’o 

0 Y reference b made W "bromoxynil!’ ft is intended to 
R4. refer, whem. the context so permits, to bromoxya [3,5. 

dfbromo-4?hydroxybeazonitrile] in the form of the, par-
wherein ent phenol (acid equivalent: ae.), or an agriculturally 

(1) Z represents the hydrogen atom, 25 acceptable salt or ester thereof, preferably a metal or 
R1 and R2which maybe the some or different? each mine salt or an ester thereof with an alkanoic acid 

represents the hydrogen atom or the methyl oweining from 2 to 10 carbon atoru. 
group, As a result of research and experimentation it has 

R3 and R4 which way be the same or different, ewb now been disoovered that the use of 2-benzoyloyclohex-
represents the hydrogen atom or the methyl 30 4ne-1,3-dione derivatives in combination with bromox-

group, ynU add to its capabilities of controlling a wide spec-
X represents the dblorine atom or the nitro group, =in of broad-lof weeds, grasses and sedges by boa 
Y represents the methylsulphonyl or trifluoro. foliar activity and residual sou activity. 

methyl group, or Ea addition to this it has been found that the combined 
(.U)Z. represents the chlorine atom; 35 herbicidal activity of combinations of 2-benzoylcy-

Rl,, R21 R3 and R4 each represent the hydrogen clohexaae-1,3?dioue derivatives with bromoxynit 
atom" against certain species is greater than expected when 

X represents the chlorine atom; and applied post-emergence (e.g. as a post-emergence 
Y represents the methylsulphonyl group; and salts spray) i.e. the herbicidal activity of combinations of 

thereof with agriculturally acceptable bases 40 2-benzoyloyclobexane-1,3-dione derivatives with bro-
[which axe embraced by the general formulae in ntoxytiff showed on unexpected degree of synergism (as 
the specifications of European Patent Pablica- defined either by P. M. L. Tammes, Netherlands jour-
tiloo! No? 135191, 13790 sad 1961 1$,describing no of Plant Pathology, 70 (1964), pp 73-80 in a paper 
Prom and/or- Post coorgen betbicidos]. entitled "boboles, a graphic reproentation of syner-

In certain cases ttw. groups R1, V, R3 and Wcontrib- 45 gism in pesticideC, and by L. F_ Limpel et al., Proceed-
ute to optical and/or All such forms ings of the North East Weed Control Conference, 16 
are embraoed,by the present iuvention. (1962)? pp 48-53 in a paper entitled "Weed Control by 
Ito compounds of getteral formula I include dimethyl totracb1oro tereph*ualate alone and in certain 
A. 2-<Z-eWor*4-methyLWlphonylbenzoyl)cy?Wohex- mixtaresP-

ane-1,3-dlone So The rewaftble synergistic effort gives improved 
B? 2-(2. s reliability of control of a number of weed species and 

thy1cyclobexane-1,3-dione allows for a reduction in the mount of active ingredi-
C. 2-(2--,bloto4-methvlsulphonylbonwyl)-4,44me- ents employed. 

thyloyclohexane-1,34orie , Accordingly the present invention provides a method 
D. 2-(,-I-metb?,lsulp’honyl-2-tatrobentoyl)cyclohex- 55 for the contr6l of the growth of weeds 0 a.locus which 
ane-1,340ve 

’ 
i . oomptises applying to the locus (a) brommuff and (b) 

E. 2-(2-nitro-4-tdfluoromethylbemoyl)cyclohexoA,- a Z-benzoylcycloheme-1,3-dione derivative of general 
1,34one formula I as hereinbefore defined or a salt thereof with 

F 2-(2-cWoro4-triftuoromethylb=oyl)cyclobox an agncultur4y acceptable base. Forthis purpose, the 
60 2-beuZ0Yl-Qy011Dhexane-1,3-dione herbicid; and bro-

o. 2.<4-methylsulphonyl-2-rdtrobenzoyl)?.5,5.<Hme- moxynil arenormally used in the form of herbicidal 
thyloyolobexone-1,3-dione compositions (i.e. in asmiationwith compatible dilu-

H. 2-(2-vitro-4-trifluommothylbenzoyr)-5,5-dime, ents or carriers and/or surfiv.,e-active agents suitable for 
thyloyoldhexane-1,34one use it herbicidal compositions), for example as hereinaf-

1. 2.(2-nitro-4-tlifluorometbylbe=y",4.dimethyl- 65 ter descri Abed. 
cyclohexane-1,3-diopie Preferred compounds of general formula I are those 

J. 2-(4-taetyltulpliettyl?2-Wtrobanzoyl)-4,4-dbae- wherein 
thyloyclohexam-0,3-dione 2t represents the hydrogen atom; and 
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R3 and R4 both. represent hydrogen atoms or both. portions of the weeds. which have emerged above the 
I 
represent methyl groups. surface of the soil. By the term ’foliar activity’ is meant 

Further preferred compounds of general formula I herbicidal activity produced by application to the aerial 
am those wherein RI and R? both represent hydrogen or exposed portions of the weeds which have emerged 
atoms or both represent mothyl. groups, and R3 and 5 above the surface of the soil. By the term’residual activ-
R4bott - represent hydrogen atoms or both represent ity is meant herbicidal activity produced by application 
methyl groups, to the soil In which weed seeds or seedlings are present 
Tim amounts of the 2-b=oyl-cycicILexanoe-1, 3-&oae before emergewo of the weeds above the surface of the 

herbicide and bromoxygil applied vary with the nature soil, whereby seedlings present -at t 
’ 
he Uwe of applica-

of the weeds, the composition% used, the time of applica- 10 tion or’wbich germinate subsequent to application from 
tion, the climatic and edaphic, conditions and (when seeds present in the soil are controlled’

 used to control the growth of weeds in crop-growing Weeds that may be controlled by the method include.-
areas) the nature of the crops, When applied to a crop- from broad-leaf weeds, Abutilon theophrast4 Amaran-
growing area, the rate of application shou)d be mffl- thus retmflexus, Ambrosia trifida, Amsinckid intermedia 
cient to control the growth of weeds without causing 15 Anthemis aywnskt Bidens pilosa, Brassica kaber, Cheno-
substantial permanent damage to the crop. In general, podium album, 1pomoea spp (e.g. Z hederacea, L pupu-
taking these factors into account, application rates from rea), Kochia scopariF4. Matricana spp, Nlygonum spp. 
0.5 g to 500 g a.*. of the 2-benzoyl-cyclohexane-1,3- (e.g. A aviculam A convolvulu.% A pennsylvantcum, A 
dione herbicide and from 2 g to 350 g ae. of bromoxynfl Penicarid, A xabrum), Raphanus raphaniorum, Ses-
per hectare give good results.. However, it is to be un-. 20 bania exaltata. SM4 spinosa, Salanum spp. (e.g. & ela-
derstood that higher or lower applications rates may be eaqu011um, & n4pu#4 A nastratuft S. samchoida), 
used, depending upon the particular problem of weed Skmehus okrace" Stellarld media, Marpt arveme, Xan-
control encountered. thium pennsylvankum, and from grass weeds, DWtarfa 
The eyclotexane herbicide and bromoxynil, in oombi sanguinaliz Exhinochloa crus-galli and Bleume mdka? 

nation may be used to control selectively the growth of 25 and from sedges, Cyperus spp. (eg. C aculenw and C 
weeds, for example t000ntrol. the growth of those spe- rotundia). 
cies hereinafter mentioned, by pro- or, preferably, ?post- In accordance with usual practice, a tank mix way be 
emergence application in a directional or non-direc- prepared prior to use by 

’ 
combining separate formula-

tional fashion e.g. by direo0onal. or non-direotional tions of the individual herbicidal components, or sepa-
spraying,

 
to a locus of weed infestation which is an area 30 rate fomulations may be applied in a time-separated 

used, or to be used, for growing.crops, for example 
manner. cereals, e.g. wheat, barley, oats, rye, maize and rice, 

soya beans, iftold and dwarf beans, peas, lucerne, catton, BRMF DESCRIMON OF THE.DRAWINCT$ 

peanuts, flax, oulons,’carrots, oilseed rape, sunflower, FIG. 1 is an EX)SO isobole plot calculated from ob-
and permanent or sown grassland before or after sow. 35 served values (-0-) and a corresponding plot of ex-
ing of the crop or before or after emergence of the crop. pected additive values (�) for mixtures of Compound 
For the selective, contro I of weeds at a locus of weed A with bromoxyWI applied to.4butilon theophrasti seed-

’ Westation which is an area used, or to be used, for the linA 
growing of crops, e g the crops herembefore men- FIG. 2 is anF.D90 isobole,plot calculated from ob-
tioned, application rates from 25 g to IM g ae. of the 40 served values.(Z3-) and a corresponding plot of ex-
2-benzoAcyplohexane- 1,3-dione herbicideand from 150 pected additive values (.) for mixtures of Compound 
g to 350 g a.a. of bromoxynil per hectare arc partiou- A with bromoxynil applied to Amaranshus mv?flaus 
larly suitable. seedlings; 
According to a feature of the present invention, there FIG. 3 is an ED90 isobole plot calculated from ob-

is provided a method for the control of the growth of 45 served valuei (.0-) and a corresponding plot of ex-
weeds at a maize, wheat or barley crop locus which pected additive values (�) for mixtures of Compound 
comprises applying to the locus (a) bromoxynfl and (b) A with bromoxyng applied to Braoica kaber seedlings; 
a 2-beazoyloyclobzxane-1,3-diono’derivative of general FIG. 4 is an ED90 isobole plot caloulated from. ob-
formula I as hereinbefore defted or a salt thereof with served values (4:1-) atid a corresponding plot of ex-
an agnoulturally acceptable base. Preferably the appli- 50 pected additive values (�) for mixtures of Compound 
cation rates of (a) and (b) are from 2 to 350 preferably D with bromoxytil applied to 1pomoea species seed. 
from 150 to 350 (more preferably from 200 to 300)g lings, 
ae?/ha and ftm 0.5 to 500 and preferably ftoin 25 to FIG. 5 is gm EDSO isobole plot calculated from ob-
$00 more preferably 50 to 400 (for example 50 to 250)g served,values (-0-) and a corresponding plot of ex-
acid equivalent/lia respectively in proportions of 700:1 55 pectod additive values (�) for mixtures -of Compound 
to 1,250, preferably 14.1 to 1:3.33, more praf=bly 6:1. D with bromoxynil applied to Schtnochloa crgs-gallf 
to 1.-2 and more preferably 6-1 to 

, 
1-1.25 wt/wt of acid seedlings; 

equivalent (a) to acid equivalent (b). FIG. 6 is an EDSO isobole plot calculated from ob-
This method may be used to control a broad spec- served values (-0-) and a corresponding plot of ex-

truni of weed species in maize, wheat and barley crops 60 pected additive values (�) for mixtures of C*mpound E 
by post-emergence application without significant per› with bromoxyrdl applied to 1pomcea species seedlings; 
manent damage to the crop. The conibined use de- FICE 7 is an ED50 isobole plot calculated from ob-
s ribed above provides both foliar and residual activity. cri served values (Z-) and a corresponding plot of ex-
By the term ’pre-emorgeuo* application’ is meant. pected additive values (�) for mixtures of Compound E 

application to the soil In which the weed seads or seed- 65 with bromoxyml applied to Sida spinosa seedlings, 
lings are present before emergence of the wee& above FIG, 8 is an ED90 isobolc plot calculated from ob-
the surface of the soil. By the term ’postemergenoe served values (-D-) and a corresponding plot of ex-
application’is meant application to the aerial or exposed - pectied additive values for mixtures of Compound E 
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by weight of bromoxynil and 2-betmoyloyclohexane- Herbicidal catapositions according to the present 
1,3-dione derivative(s). invzutior, may 4o contain, if desired, cortventional 
The horbioidal compositions may contain both a dilu- adjuvants such as adhesives, protective colloids, thick-

ent or carrier and a surface-active (e.g. wetting, dispers- eners, penetrating agents, stabilisers, sequestering 
ing, or emulsff?iug) agent. Surfkce-active agents which 5 agents6 anti-cakirig agents, colouring agents and corro-
may be present in herbicidal compositionsof the present sion inhibitm These adjuvants may also serve as oarrt-
invention may be of the ionic or non-ionic types, for ers or diluents. 
example sulphoricinoleates, products based on conden- , Preferred herbicidal compositions =cording to the 
sates of ethylene oxide with nonyl- or oetyl-phenals, or present invention are aqueous suspension concentrates 
oazboxyllc acid esters of anhydrosorbitols whicli have 10 which comprise from 10 to 70% w/v of bromozynil and 
been rendered soluble. by etherification of the free hy-’ 2-benzoyloyclobexone-1,3-dione derivative, ftom 2 to 
droxy groups by condensation with. ethylene oxide, 1096’ w/v of surfhc?-,acdve agent, from 0. 1 to 5 % w/v 
alkali and alkaline earth metal salts or sulphuric acid of thickener and from 15 to 87.9% by volume of water; 
esters and sulphonic acids such as dinonyl- and dioetyl- wettable powders which comprise from 10 to 909*1 w/w 
sodium sulphono-succinates and alkali and alkaline is of. bromoxynil and 2-bonzoYlcycloheme-1,3-dione 
earth metal salts of high molecular weight sulphonic derivative, from 2 to 10% w/w of surface-active agent 
acid derivatives such as sodium and calcium, liposul- and fi?ora - 8 to 88% w1w of solid diluent or, carrier, 
phozates. Examples of suitable.solid diluents or carriers liquid water soluble concentrates which COMP rMi from 
are sluminium silicate, tale, calcined magnesia, Wesel- 10 to 30% w/v of bfmoxynil and 2-benzoylpyclohex-
phr, tricalcium phosphate, powd&ed cork, absorbent 20 ane-1,3-diove derivative, *om $ to 2596’ w/v of surface-
carbon black and clays such as Uolm and bentourte. ’ activo agent and from 45 to 85% by volume of water-
The solid compositions (which may take the form of miscible solvent, eg. dirudby1formamido, liquid emulsi-
dusts,* - granules or wettable powders) am prete m-bly flable suspension concentrates which comprise from 10 
prepared by grinding bromoxynil and the 2-benzoyloy- to 70% w/v of bromoxytill and 2-boazoy1cyclohmaze. 
clohexane- 1,34one derivative with solid d1luents, or by 25 1,3-dione dedvative, from 5 to 15% w/v of surfaw-ac-
impregnating the solid diluents or carrion with, solu- tivC agent from 0.1 to 5% w/v of thickener and froin 10 
tions of bromoxyrzil and .2-bonzoyl-cyclohexadi-1,3- to 84.9% by volume of organic solvent-, granules which 
dione derivative in volatile solvents6 evaporating the comprise from 2 to 10,0/6 w/w of bromoxyuil and 2-ben-
solvents and, if necessary, grinding the products so as to zoylayclohexane-1,3-dioat derivative, from 0.5 to 2,% 
obtain powders. Granular formulations way be pro- 30 w/w of surface-active agent azd from 88 to 97,59/b w/w 
pared by absorbing bromozynil and the 2-benzoyley- of granular carder; and emulsifiable ooncentmtes which 
clohexane-0--diano derivative’ (dissolved in volatile comprise ftom 0.05 to 90% w/v, and preferably from I 
solvents) onto the Solid diluents or carders in Stanular to 60% w/v, of bromoxynil and 2-beazoyicyclohexane-
form and evaporating the solvents, or by granulatirm 1,3-dione derivative, from 0.01 to 10% w/v, awl prefor-
compositions in powder form obtained as described 35 ably froin I to 10% w/v, of surface-active agent and 
above. Solid hertkidal,compositions, partiouWly wet- from 9.99 to 99.944/c, and preferably from 39 to 98.99vo, 
table ’ powders, may contain wetting or dispersing by volume of. organic solvent 
agents (for example of the types described above), Herbicidal compositions woording to the present 
which may also, when solid, serve as diluents or carri- invention may also comprise bromoxynil and 2-benzoyl. 
ers. 40 cyclolituriel,3-dione derivative in association with, 

Liquid compositions according 0 the invention way and preferably homogeneously dispersed in, one or . 
tA6 the form of aqueous, organic or aqueaus-organic 

raore 
other pestioidally active compounds and, if de-

solutions, suspensions and emWsions which may incor- *ed, one or more compatible pesticidally acceptable 
porate a surfaoo?-active agent. Suitable liquid diluents diluents or carriers, surf4ce-active agents and convert-
for incorporation in the liquid compositions inolude 45 tional adjuvants as hereinbefore described. Examples of 
water, acetophenoiie? cyclohexmone, isophorone, tolu- other posticidally active compounds whichmay be 
ene, xylene and mineral, animal and vegetable oils (and included in, or used in conjunction with, the herbicidal 
mixtures of these Muents). Surface-active agents, compositions of the present invention include herb!. 
which may be present in the liquid compositions, may cides6 for example to !ucreue the range of wood species 
be ionic or non-ionio (for example of the types described so controU4 for example, alachlor (2-chloro-2,6-diethyl-
above) and may, when hqmdl also serve as diluents or N-methoxytnothylacotsnilide), bentazOue (3-isoPropyl-
carriers. IH-2,1,3-benzotWadiazin.4(31i)-one 2,24oxide), 

Wettable powders and liquid compositions in the oysatazine (2-obloro4-(I-cyano-I.-methylethylamino)-& 
form of concentrates way be diluted with water of ethylarnino-1,3,5-Wazine), 2,4.1) ((2,4-dkMorophenox-
other suitable dilueats,,for exaniple mineral or vegetable 55 y)acetic acid), MCPA [4-chloro-2-raothylphenoxya-
oils, particularly in the case of liquid concentrates in cedo acid], sulphonyl ureas eg. n1cosulfton [2-(4,6 -
which the diluent or carrier is an oil, to give pomposi- dimethoxypyrimidiu-21-ylcarbamoylsulftmoyl)-NN-
tons ready for use When deared, liquid compositions dimethylulcotinamide) and - CMPP (also known as 
of bromoxynfl and 2-beazoyloyclohexanel,3-dione de- mecoprop) [(�+--)-2-(4-cbloro?2-methylphenoxy)pro-
.rivative may be used in the form of self-emulsifyWS 60. plonic acid]; insecticides for example carbamates (e.g. 
concentrates containing the active substances dissolved carbofum), organo-phosphates (e,g. chlorpyrifos), syn-
in the emulsif*g agents or in solvents containing emul- ttede pyrethroids (e-&- cypermeftha), acyl ureas (e.g. 
shyng agents compatible with the active substances, teflubenruron) and BadIlus thurineensb; and fungicides 
the simple addition of water to such concentrates pro- for example metalaxyl, carboxin and captafol. Other 
ducing compositions ready for use. 65 biologically active materials which may be included 44 

Liquid concentrates in which the diluent or caTier is or used m comjunchon with, the herbicidal compost-
an on may be used -44thout further dilution using the tions of the present invention are plant growth regula-
electrostatic spray Technique tors sad fatilizers containing, for exa?zple, nitroson, 
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(57) Abstract 

This invention relates to a method of Inhibiting the corrosion of flux-treated metal surfaces. 7be method comprises the step 
of contacting the flux-treated metal surface with a formulation comp4sing a corrosion inhibitor composition comprising one or more 
mono-carboxylic acids, or salts or isomers thereof, and an effective amount of a corrosion Inhibiting =face active agent such as a water 
soluble alkali or alkelino, earth metal nitrate salt. This method has been demonstrated to be a surprisingly effective means to inhibit corrosion 
of flux-treated metal surfaces found In the cooling systems of intexrw combustion engines. 
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METHOD OF WMrMG CORROSION 
OF ELL& IETAL 50FACES 

The present invention relates generally to a method of inhibiting 

5 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. 

10 Backg=d,.of ft IMmiton 

Corrosion has long been, a problem when certain meWs 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 transf:r fluids (i.e., antifreezes) can be very corrosive to the metal 

15 surfaces of the heat-transfer systems, Compounding this problem is that the corrosion 

is accelerated under normal engine operating conditions (i.e., high tempermres 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 

20 control engine operating temperatures, condensers and evaporators in air conditioning 

systems, and heater cores which provide heat to passenger compartments). 

I 
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("?AR") process. The CAB process g?nerally involves pre-assombly of the aluminum 

comportents in a jig, sprayin? of the pre-awanbled components with. a ftx, and then 

follow-ed by introduction into an inert and. mntrollod atmosphere ?rwin# oven. The--

CA13 process is the preferred brazing method, as compared to other brltzino methods, 

avoid aluminum oxide formation (e,g., vacuum brazing), because it is cost.i 

effective and generally produces higAer quality heat exchangers with rsduc4 scrap 

raw, The CAB process is described in United States Patent Nos. 5,422,19, 1; 

3-360,158; 5,?33,777; 3,971,501 and 3,951,328; Cooke et al., "Fumace Brazing of 

AluminumMth a Non-Corrosive Flux," SAF, Techitical Paper No. 790300 (1978);.. 

10. Claydon et al., "Brazing Aluminum Automoti ve Heat Exchanger Assemblies Using 

Non-Corrosive Flux Process," SAR Technical Paper No. $30021 (1983); D. 4 

Cbildrce,"A New Al-Si-LI Filler Metal that Enhances Brazeability Of Iffigh-Stren8th 

Abys in CAB and Vacuum," SAE Int’l SP_ 1175, Tecbtdcg hVer No. 96024.47 

(1996); B=iM Hwldmk. Ameri= Welding Society (1991). 

In the CAB pmcess, the flux, which typically consists of aW metal: or. 

alkatifte earth metal fluorides or chlorides, serves a number of important fi=tions.. 

These include removing the aluminum oxide coating present on the metal and 

brazing alloy surfaces, preventing reformation of the. aluminum 0-mideJayer during 

briA4.and W=cft%g the flow of the brazing alloy. 

.20. it ho been found that the use of this flux in boo exchangers assam, bled, 

by the CAD pipcom rmlts in residual flux on the surfaces of the aluminum 

are vomponft* The *=An= surftces. that generally v"sed,to the flux residue 

include the inide of the heat exchanser tubes, Le., radiator wftr he4W com. 

-e* Odered However, b th commar4y-usedduorido-based fluxes are cona 

2$ non-corrosive aluminutn’ the presence of residual flux =,% has not been i to 

cansi4wod a problem 

Aluminum.hed ex6ogers m=&=red b? *e CAB process, =4 ith". 

contahun g- f lux-treat-ed aluminum surfaces, are fairly cormnon in automotive and light 

truck applications and are currently in u3o by at Ina one major heat exchanger 

30 mattufacturer. Ando et aL, ’Tevelopmertt of AhnWnum Radhftrs Usiag the Nocolok 
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Brazing Process Corrosion Resistance of New Aluminum Radiators by Applying a 

Nocolok Braing Process," SAE Technical Paper No. $70180 (1987); Park et al.$ 
"New Vacuum Brazed Aluminum. Radiators for Ford L4ght Trucks," SAE Technical 

Paper No. 860078 (1986)’. There have.been no reported problem associated with 

5. corrosion of theselheat exchangers when used with antii,’me fbmulafibns containinS 

conventionaJ corrosion infuibitors such as triazoles, Otluoles, borates, silicates, 

phosphates, benzoates, nitrates, nitrites and mol)tdates, Howem, such conventional 

corrosion inhibitors may have proble m-s in some Applications, including expam and 

inadequate long-term protection. See United States patent No. 4,946,610, col It I!= 

10 ’31-45; United States patent No. 4,588,513, col. 1 lines 55--64; SAE SP-8 I I., pp. 137-

3 8. Accordingly, automobile manufacturers have begun usin& and severai, now require, 

r8amc o add based wended life) corrosion inhibitors, A number of organic acid 

corrosion inhibitors have been described. See, e.g., United’States patent Nos. 

.4)3,82,008, 4,448,702 and 4,946,6 10; see also, United States patent. application, Serial 

15 No.. 08/567,039, incorporated heroin by reference. 

However, several forniulations comprisling mono-carboxylic acid(s), 

even those previously demonstrated to be eff4ctiie aluminum, corrosion inlu*bitors, 

have been unable to 0equately protect CAB mumfttwed (i.e., flux-treated) 

aluminum sur&ces. Further, while several aluminumcorrosion inhibitors are known, 

20 many of these corrosion inhibitors are undesirable 
or unuceptable for the organic 

bwd antifteze formulations used today. For example, phosphate saks, known to. 

inhibit.alurninum corrosion, are unacceptable because thq have been prohibited for use 

in organic acid formulations by a number of original equipment automotive 

manufacturers. See, e.g., General Motors Engin"g Standards, ’Ung-Life 

25 Automotive Engine Coolant Aneeeze Concentrate -2thylene Glycol," Sped 

No. OM 6277K, Ford Engin, ecring.Material Specifications, "Coolant, Organic 

Additive Technology, Concentrate," Specitleation No. WSS-M97B44-C; ChMler 

Corporation tn&eering Standards, "Engine Coolant - Glycol Type - Inhibitied - 

Production 
and Service Use," Standard No. MS-9769. SimilArly, sodlum siliate, also 

30 a kAown alurninurn corrosion inhibitor, is prohibited by Comeral Motors and Ford. 

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-corrosion than organic acid based inhibitors, See United States 

Patent No. 4,647,392, col, 11. 

5 Accordingly, there remains a need for a method using mono-c.uboxylic 

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

found in automotive heat exchangers, 

Summ= afth IrLyentian 

10 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 s?fface with a formulation comprising a corrosion inhibitor 

composition comprising one or more monoacarboxylic acids, or salts or isomers 

thereof, and a corrosion inhibit.in ace active agent. S, surf 

.15 The mono-carlboxylic acid u sed in the corrosion inhibitor composition 

may be selected from the group consisting of saturated and unsaturated aliphatic, and 

aromatic, mono-carboxylicacids, and inorganic and organic sails and isomers thereof, 

and any combination thereof The corrosion-inhibiting surface active agent may be any 

organic or inorganic nitrate salt including water soluble WW or alkaline earth metal 

20 nitrite salts 

The method of this invention 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 

25 depressant, from about 0. 1% to about 5.5% by weight of the corrosion inhibitor. 

composition, and ftom about 10%. to about 90% by weight water. 

5 
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Detailcd 12!:scription of the Inv-CntiQn 

In order that the invention herein described may be more fully 

understood, the following detailed description is set forth, 

The present invention provides an effective low cost method for 

5 inhibiting corrosion of flux-treatedmetal 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 metal 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 a 

10 corrosion inhibiting surface wivea.gent. 

The corrosion-inhibiting surface active agent may be any organic or 

inorganic nitrate, salt including water soluble alkali or alkalmic earth metal rutrate salts. 

Ex=ples of such nitrate salts include sodiurr? potassium, calei urn, magnesium. and 

littu =,. salts. Ammonium and amine salts of these compo=ds, may also be used. The. 

15 preferred surftce active agents are AlW metal nitrate salts, and more preferred is 

sodium nitrate 0. 0.1 Na’NO3), 

The mono-carboxylic acid used in the corrosion inhibitor composition 

may be selected from the group consisting of sa=ated and unsaturated aliphatic, and 

aromatic, mono-carboxylic acids, and. inorganic and organic salts and isomers thereof 

20 and combinations thereof Preferred mono-carboxylic acids include C4-C12 

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 a Cs mono-carboxylic acid component (e.g,, neo-octanoic 

acid and/or 2-ethyl hexanoic acid, more preferably 2-ethyl hexandic, acid) and neo-

25 decanoic acid. Where the mixture of a Cs mono-carboxylic acid component and neo-

decanoic acid is used, the preferred mixture comprises the C. mono-carboxylic acid 

component 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 a number of corrosion-inhibiting 

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

6 
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