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di scl.oses the use of particular pyridiinium and
quinoliniumsalts, in either propylene glycol or
propyl ene gl ycol ether solvents, as corrosion
inhibitors. U S Patent Nos. 6,080,789, and
6, 297, 285 di scl ose the use of quaternary anmoni um
carbonates as disinfectants. U S. Patent No:
4,792,417 discloses a conposition for inhibiting
stress corrosion of stainless steel in contact with
aqueous and/ or polar organic solutions which contain
- chloride ions and optionally cuprous ions. The
conmposition conprises an aqueous or polar organic
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“inhibition of corrosion” as used herein includes,
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Quat ernary ammoni ui n car bonates useful in the present
i nvention include, but are not limted to, those
havi ng the fornul a: wherein RI and R2 are each
i ndependently a Ca-20 al kylzagroup or an
aryl -substiarted Cl1-20 al kyl group (e.g., a benzyl
group). R and 112 may be the same or different. The
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The above descri bed quaternary anmoni um car bonat es

and bi carbonates can be used al one as corrosion

inhibitors or fornulatgd into corrosion inhibitor

formul ations. 30 Unlike traditional quaternary

ammoni um chl ori des, the carbonste and bi carbonate

based quat ernary anmmoni um conpounds descri bed herein
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qua erné?%d‘ ffi um car bonat es and bi car bonat es
i ncl ude pol ar solvents (such as water and
wat er - m sci bl e pol ar sol vents), glycols, glyco
ethers (such as 5 propylene glycol) and m xtures
thereof. Optionally, one or nore additional
surfactants may be included in the conposition.
Sui tabl e surfactants include non-ionic surfactants,
cationic surfactants (other than the quaternary
ammoni um car bonat es and bi carbonat es descri bed
“herein), anionic surfactants, anphoteric surfactants,
and m xtures thereof Non-limiting exanples of such
surfactants are am ne oxides, 10 |linear alcoho
et hoxyl ates, secondary al cohol ethoxyl ates,
et hoxyl ate ethers, betaines, fatty -acids contai ning
from6 to 22 carbon atons, salts of said fatty acids,
~and mi xtures thereof For exanple, the surfactant may
be nonyl phenol ethoxylate. The quaternary anmoni um
car bonate and bi carbonate corrosion inhibitors
inhibit corrosion of netals in aqueous and oi
environnents, including water and oil m xtures (e.g
in down-hol e 15 applications in oilfields and netal
working). A non-liniting exanple of an oil found in
an oil environnent is a petroleumdistillate.
Exanpl es of petroleumdistillates include, but are
not limted to, kerosene, white spirits, and
hydrocarbon fractions. I n netal working, aqueous
solutions and water-oil m xtures or enul sions are
frequently used for lubrication (such as for
| ubricating metal working tools). 20 O her
- conventional additives, such as builders, colorants,
perfunes, fragrances, cleaners, and m xtures thereof,
"may be included in the anticorrosive conposition. The
anount of quaternary ammoni um car bonates and/ or
bi carbonates applied to a netal substrate is a
corrosion inhibiting effective anount, i.e., an
anount to prevent or reduce the rate of corrosion of
the netal substrate. The corrosion inhibiting
effective anmount may vary dependi ng 25 upon the use
i ntended, and can be determ ned by one of ordinary
skill in the art Wthout w shing to be bound by any
particular theory, it is believed that in aqueous
solutions, the quaternary anmoni um
car bonat e/ bi car bonat e conpounds descri bed herein have
a natural affinity for the netal, since they also act
as cationic surfactants, and therefore mgrate to the
surface of the netal. Once at the surface, the
quat er nary anmmoni um car bonat e/ bi car bonate 30 bl ocks
oxygen and/or air from causing further oxidation of
the netal surface. Typically, the corrosion :
i nhi biting conposition can be supplied in either a
dilutible concentrated form or in a ready to use
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not limted to, organic resins, such as epoxy resins,
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t r a t | o% co%@uétgg{m%%?#ﬁéwv% ueous f"%%"%ﬁ“;’ risinga
swhvemimﬁbamgnﬁsmba&mdmnﬁépbmyune@&mumnyamnmhwncmbm@m

t uch as rOS|n t vinylic
err%a?{sﬁ oﬁfggxfﬁ%%goés?wﬁ%a%aaﬁgb H?Sb‘fer% ‘iﬂq%?iﬁ‘gds known
|YﬁaMEMEmmhmumh9muhasem@na#wmmermmm@mmnmﬁMmmhaamﬁsmga

[ rinme and i ndustri al
Bty Rl SRR SR P s oa Pt B e,
|huw&mmmoa:nm@mnﬂ@kmﬂaawhmmmﬁﬁﬁﬂﬂMMrmpawdmmhmﬁn@va
stabilizers, curing agents, hardening agents, flane
retardants, and mi xtures thereof Aqueous and
Konrosigu ddhibitdalatipositiong | ncl udi ng C eani ng Sol uti ons

g xblggegl%lworslif& ﬂ%lrgtltéﬂ tg\%grd I’H@mﬁiﬁaﬁ’mﬁ c bggneg’ﬂﬁ?al L Stlra?ers] The

tor conpositions are particu
mnﬁmhﬁuﬁoa oﬁtﬁomqnum’tns sisad| herein hgu&al Tutt is@ﬂﬁh:ﬁmdlt@tﬁ&rpievennon or

pagﬁc 1m}g}}tﬁg}e corr SIO of netawz{ﬁ%%%%mmmmmm

wﬂhukmﬂns&c&hﬁ@ﬂﬁm&f&bﬁmmUieﬁmﬂkwwﬁofﬁﬁﬁbﬁﬁﬂﬂéﬁﬂémmmmﬂnmmum;

B Bl PR RS Bt e’ i BB priaation

: pmdmmﬂmﬂﬁsmﬁw¢ﬁmmbtﬁwlShd@n@ﬂmdﬁraﬂﬁkﬁhﬁﬁﬁ@ﬁhﬂ&b&ﬁunuﬁhmﬂai

_%Q%% PSien in |b|to%§gfggwg ons .also aff ggﬂ%ﬁmggummtﬂw
X Aﬁnﬂﬂq é%ﬁ%? :

- methlahbstrive isdi asfoséllesy ar e applled For t he purpose of
resent .ci scl osure, .the term "¢l eaning, solution"
QP Rt S eS Hie ALt Breqtok Qe S Bt A ppfdimied

uuﬂmunﬁﬁmgﬁbﬁﬂmmhe cl eaning of metal surfaces, e.g.
the internal netal surfaceg of process equi pnent

These cl eaning sof uti ty icaIIy have a pHin the

range of about ] t nplar&%cleaning
sol utions and thdir uges ar dlstlosed severa
‘patent’s, e.g., U\S nt /Nos. 3,413, 160; 4,637, 899;

Re. 30,796; and Re. 30, 714{> d eaning solutlon

| iti s in,accord with the, p esent di scl osure
“ﬁ?ﬁg& %Wéﬁ@?&%am?’&r enggt-alstiperhCieo alkyl
(&g,m@@ Bhup). RN&hd 3 ndlybé o @mB o} d?ﬁﬁ‘eﬁ?f or m’ .

Tgo ycarb%wgllc %5Eg§@aﬁ¥%é§§%ggetlc aCIdb$ﬁmqﬁhyamumnmue
e D AR A1 ﬁ%@%ﬁ&ﬁwﬁé"#‘%w |

foregO|n conposition E

‘@dmﬂlﬁ gqnmoebmzﬂs r@nlad ,them@wlrmbmt@d:@;

re N, AR, Aﬁgs E@Ien |an1ne traacetlc a0|%
llqgmna FrwrilioheorNfordkenpte i Cua Bk aroup”) refers to any linear or branched

aC| d‘ﬁwgﬁ’ }léﬁdﬂ%ﬁg %g#eﬁggg%%gtg{g%cgt Ie;nl ng

t@ququMGmLy.@xﬁi Campﬂbﬂnunﬂag@mmme¢maE¥h¥mms

AR 1 pr RSB MBI T8 o A pERY A Bl

Jﬁamﬁhnm qﬂﬁamuﬁgm@mmmﬁcmhmubnaﬂmewﬁﬁmﬁhﬂamnmmmzcmbmmm;

ht %ﬁﬁﬂﬁ%@%XlQrgan'c aci d cl eani ng
Su 121311
SO utlon |nmf de those described in U S. Patent No.

6,521, 028. The corrosion inhibitor compositions of

the present disclosure nmay al so be used i n aqueous

cl eaning solutions-to inhibit the corrosion of netal

by hypochlorite as well as by inorganic acids, e.g.,

sulfuric acid or phosphoric acid. These cl eaning

sol utions include an anmount of corrosion inhibitor in

accord with the present disclosure that is sufficient
~to inhibit the corrosion of netals by these inorganic

aci ds. Exenplary anounts of corrosion inhibitor are




10

15

Figure 3 is a picture of -cold rolled plates of

steel, each in a didecyl di net hyl ammoni um chl ori de

(DDAC) solution or a didecyl di methyl ammoni t un

car bonat e/ bi car bonat e (DDACB) sol ution afier 9 nonths

at roomtenperature. A sanple of cold rolled steel in

dei oni zed water after 5 hours4i-s aLso shown. Figure 4

is a picture of cold relied plates of steel after
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bicRBBHARk (19 dehOie O, Pl BRup, §R8Ypre@iably i O bl iEordips 2l
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resulted’in only 20/6greasy soi | rénoval and phase
g8@harated into two opaque phases Tabl e 1 I ngredient
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The above described quaternary ammonium carbonates and bicarbonates can be used alone as
corrosion inhibitors or formulated into cotrosion inhibitor formulations.

Unlike traditional quaternary ammonium chlorides, the carbonate and bicarbonate based
quaternary ammonivan compounds described herein not only have low corrosion properties, but
actas corrosion inhibitors.

The carbonates and bicarbonates are miscible in water in all concentrations, have high oil solu-
bility, and have a high affinity for metal surfaces. In aﬂdition_, the carbonates and bicarbonates
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increase the solubility of oils, such as fragrance oils and lipophilic substances, in aqueous

solutions.
Suitable solvents for the quaternary ammoniumn carbonates and bicarbonates include polar

solvents (such as water and water-miscible polar solvents), glycols, glycol ethers (such as

propylene glycol) and mixtures thereof,

Optionally, one or more additional surfactants may be included in the composition. Suitable
surfactants include non-ionic surfactants, cationic surfactants (other than the quaternary
ammonium carbonates and bicarbonates described herein), anionic surfactants, amphoteric

. surfactants, and mixtures thereof. Non-limiting examples of such surfactants are amine oxides,

linear alcohol ethoxylates, secondary alcohol ethoxylates, ethoxylate ethers, betaines, fatty

“acids containing from 6 to 22 carbon atoms, salts of said fatty acids, and mixtures thereof. For

example, the surfactant may be nonylphenol cthoxylate.
The quaternary ammoniwm carbonate and bicarbonate corrosion inhibitors inhibit corrosion of

- metals in aqueous and oil environments, including water and oil mixtures (e.g., in down-hole

applications in oilfields and metal working). A non-limiting example of an oil found in an oil
-environment is a petroleum distillate, Examples of petroleum distillates include, but are not
limited to, kerosene, white spirits, and hydrocarbon fractions. In metal working, aqueous
solutions and water-oil mixtures or-emulsions are frequently used for fubrication (such as for
Lubricating metal working tools). :
Other conventional additives, such as builders, colorants, perfumes, fragrances, cleaners, and
mixtures thereof, may be included in the anticorrosive composition.

The amount of quaternary ammonium carbonates and/or bicarbonates applied to a metal sub-
sirate is a corrosion inl.libiﬁng effective amount, i.e., an amount to prevent or reduce the rate of
corrosion of the metal substrate. The corrosion inhibiting effective amount may vary depending
upon the use intended, and can be determined by one of ordinary skill in the art.

“ﬁthout wishing o be bound by any particular theory, it is believed that in aqueous solutions,
the quaternary ammonivm carbonate/bicarbonate compounds described herein have a natural
affinity for the metal, since they also act as cationic surfactants, and therefore migrate to the
surface of the metal. Once at the surface, the quaternary ammonium carbonate/bicarbonate
blocks oxygen and/or air from causing further oxidation of the metal surface.

‘Typically, the corrosion inhibiting composition can be supplied in either a dilutible concen-
trated form, or in a ready to use form. Geperally, the ready to use for:m contains from about
0.005% to about 1.00% by weight 6f quaternary ammonium carbonate, bicarbonate, or mixture
thereof based upon 100% by weight of the total composition. Preferably, the ready to use form



53.0 60.5 53.0 TOTAL 100.0 100.0 100.0 100.0
Appear ance One phase 'Slightly hazy One phase d ear
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9%%21;? e %nall_ugg 313\%[311 contams from agout 100 ppm to about 500 ppm of qnatemary
- ammonium carbonate, bicarbonate, or a mix{ure thereof, based upon 100% by weight of total
" wsedilution.
The composiﬁon may be applied 1o the metal substrate by any means known in the art,
including, but not limited to, coating, depositing, dipping, soaking, brushing, spraying,
moppmg, washing or the like, ' ~
in preferred embodnnenis the metal substrate is selected from the group consisting of steel,
. cast uon, alummmn, metal alloys, and combinations thereof.

The aforementioned anti-corrosive quatemary ammonium carbonates, bicarbonates, and
-mixtures thereof may be mcorporaﬁed into anti-corrosive coatings for metal subst:am The
. coatings of the present disclosure include a coating material, Preferably, the quaterary
ammommn carbonate bxcarbonaie, or mixture thereof is dissolved or d.lspersed in the coatmg
matenaL ' . -

Suitable ooaimg matcnals mclude, but are not limited to, organic résins, such as epoxy resins,
ureﬂxaneresms, vmyimns,butyralremns,ph&ahc acid resins, curable resins, such as
isocyanate and butadiene resins, as well as tadlﬁonal coatings, such as vannshes low VOC
sdlvent oo&fmgs based on polyurethanes, and water-based coatings such as rosin fatty acid
vinylic emulsions. The coatmgmay be formed by methods known in the art.

The coatings of the present disclosure may be, for example, paints, primers, and industrial

coatm,gs
-‘Addﬂlonalmgredlents thatmaybepresentmthecoaungmcludc but are not limited to, UV
stabilizers, c:mngagcnts,hardeamgagcnts flame retardants, andmlxturesthereoﬁ

~* Aqueous and Non-Aqueons Solutions (Inclnding Cleaning Solutions and Metalworking |
" Fluids) :

'I'hc aforementioned corrosion inhibitor compositions are particularly useful as components of
aqueous cleaning solutions to retard and minimize the corrosion of metal parts, particularly
steel, being cleaned with these solutions. They are also useful 2 components of aqueous ar
non-aqueous metalworking flnids and as components of aqueous or non-aqueous solutions used
as corrosion inhibitors in powder metallurgy. The corrosion inhibitor compositions also afford
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S onlgh oD B o e il
ygaroBrare fgongabout 0.05 to about 1 percent by weight. Exemplary organic acid cleamng
- solutions include those described in U.S: Patent No. 6 ,521,028. L
The corrosion 1nhfb1tor compositions of the présent disclosure may also be used in aqueous
cleaning solutions to mh1b1t ﬂw corrosion of mefal by hypochiorite as well as by i morgamc
acids, e.g., sulfuric acid or phosphonc acid. Thwe cleaning solutions inchude an amount of
corrosion inhibitor in accord with the present disclosure that is sufficient to inhibit the corrosion
of metals by these i inorganic acids. Exemplaxy amounts of ooxrosum mhibrtor are from about
OGStoaboutlperccntbywelgbL '
Corrosion inhibitors in accord with the present disclosure prevent, or at least zﬁinimize excess
- corrosion of clean base metal during chemical cleaning operations. The cotrosion inhibitor
‘compositions may be employed advaniageously over a wide pH range in a wide number of
.- cleaning solu&ons mnploymg an organic acid as the cleaning agent.
Cleaning solutions are frequently empioyed in the removal of scale and rust from ferrous
metals. However, the solutions often contact other metals that are pi'eseni'as an integral part of
the system being cleaned. Examples of those metals inclade copper, copper alloys, zine, zinc
alloys and the like.
The corrosion inhibitor compositions of the present disclosure advantageously are employed in
an amount sufficient to inhibit acid-indiiced comrosion of metals that are fn contact o contacted.
with aqueons cleaning sokutions. According fo one embodiment, the corrosion irhibitor



A 12.6521 12.6463 -0.046 DI water + 100 ppm2 9.1
12. 6161 12.6112 -0.039 DDACB B 12.5611 12. 5555
-0.045 DI water -1- 1000 ppm&- 12.5870 12.5873

+0. 002
compositions of the present disclosure are employed in an amount sufﬁcient to give a corrosion

rate less than or equal fo about 73.2 g'm 2-d7 (0,015 /f*/day). The corrosion inhibitor
composition may be dissolved or dispersed i in the cleaning solution prior to confacting the
cleaning solution and the metal to be cleaned.

DESCRIPTION OF THE DRAWINGS ,
Figure 1 isa picfure of cold rolled plates of stecl, eachina didecyldimetﬁylammonimn chloride
- {(DDAQ) soluhon or a didecyldimethylammonium caxbonate!bmarbonate (DDACB) solunon
- afler 90 minutes at room temperature. :
.Flgm:e 2isa p:ctuxe of oold rolled plates of steel, eachin 2 dxdecyldlmeﬂnylammomum chloride
(DDAC) solution ora dxdecyidimcﬂlylammomum carbonatc/bmafbonate (DDACB) solution

aﬁer30days atmomtemperature

N ‘Fxgure 31 Isa plcmre of cold rolled plaies of steel, eachin a dzdecﬂduneﬂlylammomum chloride
(DDAC) solutmn ora d1decy1d1mcﬂ1ylammomum carbonatc/blcarbonate (DDACB) solution.
after 9 months at room temperature. A sample of cold rolled steel in demmzedwater after’S

hom's is also shown.

Figure 4 is a picture of cold rolled plates of steel afier soaking for 9 months at room tempers-
ture in 2 didecyldimethylammonium chloride solution or a didecyldimethylammonium catbo-
nate/bicarbonate solution, and after soaking in deionized water for S hours at room temperature.

" The foﬂomng examplcs illustrate the invention, but are not limifing thereof. All parts and
.peroentagme are gwembywmghnmlcss oﬂlermse stated.

: Example 1
The object of this experiment was fo test the removal of greasy soil thhengmc cleaner
formulations. A mixture of 7.5 g vegetable oil (Crisco® oil, The J. M. Smucker Co., Orville,

. OH) and 0.1 g carbon black was heated until liquefied. 0.5 g of the heated mixture was spread
onto 2 metal coupon (steel coupon of 0.813x25.4x76.2 mm® (0.032"x1"x3") dimensions
available from Q-Panel Lab Products, Cleveland OH) and allowed to dry. The metal coupon
was then partially. submcrged in 50 ml of a formulation contaming morpholine or
didecyldimethylammonium carbonate/bicarbonate (DDACB), as detailed in Table 1 below.
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+ 100
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Affer 1 hour, the metal coupon was removed from the formulation, and rinsed with water. A

visual assessment was performed as to how much of the greasy soil was removed from the

submerged portion of the metal coupon. The results are set forth in Table 1.

As shown in Table 1, reptacement of morpholine by didecyldimethylammeonium carbonate in
5 the microemulsion results in significant improvement in both formulation stability and cleaning
 ability. Formulations A and B, both containing didecyldimethylammonium carbonate, resulted
in removal of 100% of the greasy soil from the metal coupon, and maintained one phase,
whereas formulations C and D, both of which contained morpholine and no di&ecyldimethyl—
ammonium carbonate, resulted in only 20% greasy soil removal and phase separated into two

10  opaque phases.

Table 1
Ingredient Formulation A| Formulation B | Formulation C | Formulation D
(%o wtfwt) (% wtiw() (% wifwt) (% wthwi)
Aromatic 2()‘0"m 6.0 6.0 6.0 6.0
Exxate® 700 6.0 6.0 6.0 6.0
Dowanol® DpnB 20.0 20.0 20.0 20.0
DDACB (50%) 12.0 15.0 — —
Neodol® 91-6 — — 7.5 7.5
Morpholine — — ~— 75.
Deionized Water 56.0 53.0 60.5 53.0
TOTAL 100.0 100.0 100.0 100.0
Appeérance One phase One phase Two phases Two phases
.Slighﬂy hazy Clear Opaciue -Opaque
[ Groasy Soil Removal | 100% 100% 20% 20%

Aromatic 200™ is a mixture of aromatic hydrocarbons available from ExxonMobil Chemscal

15  of Houston, TX.

. Exxate® 700 is oxo-heptyl acetate available from ExxonMobil Chemical of Houston, TX.
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12. 7594 12. 7596 +0.002 DDACB E 12.6350 12.6351
+0. 001 Tap water 7.1 12.6807 12.6735 -0.057 F
12.5739 12. 5667 -0.057 Tap water + 100 ppm 7 72
12. 7034 12.6969 -0.051

- 10 -
Dowanol® DpoB is dipropylene glycol n-butyl ether available from Dow Chemical of Midland,

ML
Neodol® 91-6 is a mixture of ethoxylated Co_y; alcohols with an average degree of ethoxylation
of six (6 moles ethylene oxide per mole of alcohol) available from Shell Chemicals of Houston,

TX.
Example 2

Cold rolled steel coupons (mild steel coupons of 0.813%25.4x76.2 mm® (0.032"x1"x3")
dimensions (Q-Panel Lab Products, Cleveland OH)) were fully submerged in either deionized

~ water or tap water, and in either deionized water containing 100 or 1000 ppm of didecyldi-
- methylammonium carbonate/bicarbonate (DDACB) mixture or tap water containing 100 or

1000 ppm of didecyldimethylammonium carbonate/bicarbonate mixture in 120 mi-(4 oz.) glass
jars with screw-on caps. Bach solution was tested with two coupons (coupons 1-10 and A-J,
respectively). After one week, the coupons were removed, rinsed with either deionized or tap
water and brushed lightly with a soft nylon brush. The coupons were then dried under a stream
of nitrogen and weighed. The results are set forth in Table 2 below. Differences in weight are
-expressed as () for weight loss, or (+) for weight gain. All weight differences are given in
percent, based on the original weight of the respective coupon.



DDACB G 12.5835 12.5770 -0.052 Tap water + 1000 ppm
8 12.6561 12. 6564 +0.002 7.5 DDACB a 12.5933
12. 5935 +0. 002 Tap water + 100 ppm 9
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Table 2

- Wt. % WE.

Sample Coupon | pH lel | Welel
{before) | (after) change
, 12.624 ) —0.044

DI water 1 8.6 8 | 126193
A 12.6521 | 12.6463 | -0.046
DI water + 100 ppm 2 oy | 126161 | 126112 | ~0.039
DDACB B ’ 125611 | 12,5555 | —0.045
DI water + 1000 ppm 3 4.3 125870 | 125873 | +0.002
DDACB C ) 12.5824 | 12.5824 | +0.000
DI water + 100 ppm 4 gy | 127384 | 127385 | +0.001
DDACB D ’ 12.6235 | 12.6185 | ~0.040
DI water + 1000 ppm 5 go | 127594 | 127596 | +0.002
DDACB . E ’ 12,6350 | 12.6351 | +0.001
6 126807 | 126735 | —0.057

Tap water 7.1

F 12.5739 | 12.5667 | —0.057
Tap water + 100 ppm 7 g | 127034 | 126969 - 0.051
© DDACB G ] 125835 | 125770 | —0.052
Tap water + 1000 ppm 8 g5 | 126561 | 126564 | +0.002
DDACB H ) 125933 | 12,5935 | +0.002
Tap water + 100 ppm 9 73 12.6553 | 12,6476 | —0.061
DDACB 1 ’ 12.6930 | 12.6868 | —0.049
Tap water + 1000 ppm 10 24 | 126675 | 126674 | —0.001
DDACB g T 125273 | 125284 | +0.009

As shown in Table 2, solutions containing 1000 ppm of didecyldimethylammonium carbo-
nate/bicarbonate did not degrade after 1 week; as evidenced by essentially no loss in weight of
the metal coupon. No sediment formation was observed for these samples. The other test
solutions became brown and showed sediment on the bottom of the glass jar. Corrosion was
observed on the cold rolled steel coupon exposed to deionized water after one hour, while no
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corrosion was observed on the coupon exposed to deionized water containing 1000 ppm of the

didecyldimethylammonium carbonate/bicarbonate afier one week.

Example 3

' Deionized water (58.2% w/w), surfactant (octyldimethylamine oxide (40% active), FMB-A08®,

Lonza, Inc., Fair Lawn, NJ) (8.0% w/w) and a 50% aqueous solution of a quaternary compound
(didecyldimethylammonium chloride (DDAC), or didecyldimethylammonium carbonate/bi-
carbonate mixture (DDACB)) (33.8% w/w) were mixed together.

A 1:256 dilution of the mixture (660 ppm active quaternary ammonium compound) in water

- was used to assess the corrosion inhibition properties of DDAC and DDACB. Cold rolled steel

plates (steel coupons of 0.813%25.4x76.2 mm?> (0.032"x1"x3") dimensions (Q-Panel Lab
Products, Cleveland OH)) were iminersed in each of the aqueous solutions and monitored, at
room temperature, fora penod of nine months.

Figures 1 and 2 are pictures of the plates after standing at room temperature in the agqueous
solutions for 90 minutes and 30 days, respectively. As can be seen, the plate in the DDAC
solution has started to corrode, after only 90 minutes, and is badly corroded after 30 days. In
contrast, the plate in DDACB shows no corrosion whatsoever, even after 30 days.

Figures 3 and 4 are pictures of the plates after standing at room temperature in the aqueous
solutions for a total of 9 months. As can be seen, the plate in the DDACB solution shows po
corrosion, whilst the plate in the DDAC solution is fully corroded. For comparison purposes, a
piece of identical cold rolled steel, soaked in deionized (DI} water containing no quaternary
ammonium compound is also shown. Even after only 5 hours in DI water, the plate shows some

signs of corrosion.
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DDACB J 12.5273 12.5284 +0.009 As shown in Table 2,
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Thetmethodref tlatin 8 owhémini Bi anid iy aco nilas plbyl grbups. net al
substrate conprising the step of contacting the
substrate with a conposition conprising 5(a) a
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formul a /
ammonium carbonate and the quaternary ammonium bicarbonate is didecyldimethyl-

ammonium bicarbonate.

The method of any of claims 1 and 2, wherein R' is methyl.
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7.

10.
11.

12.

CH 1l + 3 2 RRN--RCO32- 10\ CH3 wherein Rl is an
optionally aryl-substituted C1_20 al kyl group, and R2
is an optionally aryl-substituted C1-20 al kyl group,
and a quaternary ammoni um-Bi#car bonat.e of the formul a
CH3 1+ 15R-N-R2(1-1CQ3)(I1) CH3 wherein RI and R2
Thameetlas! afeny € dlabol epd Znvharn Ropis benmail énphenylsthilent .
20 2. The nmethod of claim1, wherein Rl and R2 are
the sane Cl-20 al kyl groups. 3. The net hod of

Themythol of hgy afcldinandio, whbeieite cRinpasidoRRirtercddiftises a surfactant

al kyl groups. 25 4. The nethod of claim3, wherein R
seleotet Rszih@ gmu@tcnad;ﬂggl of gmingpexids;, liffae akeohdl sthoaylatss Aeqondary

el st A5rAb AR, KeRlRD 2 e PRE Gl p 2 casbom

atoﬁ@% Hﬂfé@ﬂy%fdg’ @B%ﬁuﬂgsﬁ&h%elﬁ)mdiaf%ﬁtaw BRPRIHRes thgreof

bi car bonat é. 6. The net hod-of any of clainms 1 an
2, wherein R |s met hyl . -14- 7. The nethod of
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sur f act ant selected fromth roup conS|st|ng -of
Theamethed ok anfeef, claimsdato Iambotein tbét@ﬁi@%wlbﬁf@ée is gmabeili emironment.
5al cohol " et hoxyl ates, ethoxyl ate ethers, heroines,
fatty acids containing from®6 to 22 car bon at ons,
TheSabthsd 6f clhiat 10, wikdréls ol QAYRbIMBE dofPid o ﬁéﬁ%&uﬁ?&@tﬁ[&t&
atoms, and m-xtures thereof . 9. The method of
cIa|n18 mhereln the surfactant i s nonyl phenol
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13

14.

-15.

16.

i7.

conprises a petroleumdistillate. 12, The net hod

~of claim1l, wherein the petroleumdistlllate is.

oS el LS 8 RS S A3t s

one tﬂgeécﬁ@ft sella&ed ﬁbﬁn thetohah @fnsﬁﬁﬂg of buildais/®oldratie, fezfumes and
wherein the conposition further conprises at |east
fragisRess; ngr edi ent sel ected fromthe group consisti ng of
- bui | ders, colorants perfunmes and fragrances.

'Ihe method of any of claims 1 to 13, wherein the metal substrate is selected from the

group con51st1ng of steel, cast 1ron, almmnum, metal alloys and combinations thereof.

An anti-corrosive coating for a metal éubstrate comprising

(a) atleast one quaternary ammonium carbonate, quaternary ammonium bicarbonate, or a
mixture thereof; and . -

(b) ‘a coating ﬁqateﬁal.

The anti-corrosive coating of claim 15, wherein the quaternary ammonium carbonate,

‘bicarbonate, or mixture thereof is dispersed in the coating material.

A metal substrate having the anti-corrosive coating of claim 15 on at least one surface
thereof. |
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the nmetal substrate is selected fromthe group
consi sting of steel, cast iron, alum num netal
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anti-corrosive coating for a netal substrate

B0 8PA ﬁ{ vRBus%Blufbn bmpAARE aPlREst AHAGEARABADY ATAGIM Burbonate,
car bon quat ernary anmoni um bi carbonate, or a

guetSpaTyemhEEn bicarhestatehyr ampdureithageofnasem aatti-corrosive ¢Rpaning
he anti-corrosive coating of claim15, wherein the
SOH%F%rnary.annDniun1carbonate, 30bi car bonate, or
m xture thereof is dispersed in the coating material.
17. A netal substrate having the anti-corrosive

: U@%@ﬁ ArRYUETUS OF BYIAQUSOUN SAAULIQIECIRDIESING a8 dnas%w@ quaiernagf ammonium

1% Use of an ague quE on. )[4 Sin
calr‘%o%{e it quat'er noarlf/ma?ﬁ%nonﬁfref car onat e Uastaélga%lcy?ﬂoswe
meawotkiagflid; ar bonate, or a mxture thereof, as an

anti-corrosive cleaning solution. 5 19. USe of an
aqueous or non aqueous sol ution conprising at | east

R R B IR S B W ! R by emnmontm

cafbvnhteC QEatedSAry amminmmnbtdﬂmafel on 1dixt2 thelrlsf, i3fa @rosion inhibitor
aqueous or non-aqueous sol ution corrprl Si ng at I,east '

- in gawderynetalHaY.y anmoni um 10car bonat e, quat ernary

anmoni um bi carbonate, or mixture thereof, as - a
corrosion inhibitor in powder netallurgy.



