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anti-corrosion additives presents several problens.
operation. Therefore, corrosion can increase maintenance and production costs.

The most common way to combat corrosion is to add corrosion inhibiting additives to
the fluid of such systems. However, currently available corrosion inhibiting additives
are either non-biodegradable, toxic, or both, which limits the applicability of such

additives.

The most common anti-corrosion additives used in connection with boiler condensate
systems are neutralizing amines and filming amines. While amines and combinations
of amines generally provide effective protection against the corrosion of steel and
other ferrous-containing metals, the use of amines in anti-corrosion additives presents

several problems.

First, amines often undergo thermal decomposition at high temperatures and form
ammonia, which can be very corrosive to copper and copper alloys, especially in the
presence of oxygen. Thus, amine-containing corrosion inhibitors are often

unsatisfactory for use in systems containing copper or copper alloy metallurgies.

Further, in a number of applications including food processing, beverage production,

co-generation plants, and pharmaceutical manufacturing, the use of amines is limited
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surface active agent acts as an emulsifier. Examples of the preferred emulsifier given
include ethoxylated sorbitan stearate, palmitate, and oleate; nonyl phenol ethoxylates;

and, fatty alcohol ethoxylates.

U.S. Pat. No. 3,977,994 discloses a rust inhibiting composition. The composition is a
mixture of an organic acid, an N-alkyl or cycloalkyl substituted ethanolamine, and
water. In some cases, the composition may also contain at least one emulsifying
agent to permit the emulsion of the organic acid and the ethanolamine. Examples of

the emulsifying agent include sorbitan derivatives.

U.S. Pat. No. 4,970,026 teaches a corrosion inhibitor for ferrous and non-ferrous
aqueous systems. The composition comprises a component selected from a
naphthenic oil based sodium salt of a triethanolamine alkylsulfamido carboxylic acid;

a paraffinic oil based sodium salt of a triethanolamine alkylsulfamido carboxylic acid;
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EPO Patent Application, No. 0 108 536 Bl discloses a method for protecting metal
surfaces from corrosion. The method uses a composition of a corrosion inhibitor with
a thickening agent. The corrosion inhibitor may include carboxylic acid esters of
sorbitan. In combination with a thickening agent, the corrosion inhibitor is
pseudoplastic and thixotropic. The composition forms a gel upon standing. The
composition forms a soft, flexible coating which can replace paints, varnishes,
lacquers, plastics and metal coatings frequently used to protect metal surfaces from

corrosion.

Therefore, there is a strong need for a corrosion-inhibiting non-amine, less toxic
additive which is a more environmentally acceptable alternative. In the present
invention, a phosphoglyceride compound surprisingly provides protection of metallic

surfaces from corrosion in aqueous and non-aqueous solutions.
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upon the particular system for which treatment is desired and will be influenced by
factors such as the area subject to corrosion, pH, temperature, water quantity and
respective concentrations in the water of corrosive species. For the most part, the
present invention will be effective when used at levels of from about 0.025-50 parts
per million (ppm) of fluid, and preferably from about 0.025-10 ppm of fluid contained
in the system to be treated. The present invention may be added directly to the
desired fluid system in a fixed quantity and in a state of an aqueous solution,
continuously or intermittently. The fluid system may be, e.g., a cooling water, boiler
water, boiler steam, gas scrubbing or pulp and papermaking system. Other examples
of fluid systems which may benefit from the treatment of the present invention

include heat transfer systems, refinery systems, food and beverage systems,

pharmaceutical utility steam, and mechanical coolant systems.

L]



i ndustrial fluid system which conprises adding to

such fluid an effective corrosion controlling anount
wofo@/pra3osphogl yceri de conpound. The phosphogPkPgtaiszae/019794

conmpound may be, e.g., phosphatidyl choline (PO,

commonly known as | ecithin, phosphatidyl ethanolam ne

DHESPRIPTOONEDP IPERPRBFERRED I BCREMENTSa pr ef er r ed
enbodinent of the invention, the phosphoglyceride
npound |§ lecithin. Th
t

ThE G HPR Vil BT b desthicedepy 'bei(‘ﬁ SEOPRY (9.5 epihes of specific
exdYh D QNCI:H:H §rev‘ﬁ)e’6@ r&ardRl M ke 1(19§t¥a¥1v@%'nq rgftqalé%strlctmg the

e.qg., linolenic, stearic, eic and/or palmtic acids
saxh@fdumpbsmtunﬁsqu t he present i nventi on shoul d be
added to the fluid systemfor which corrosion

0 R A i e R

indl@fedt 8ofrdé RFSRiontdSaitiTBE Ky g¥hdidd watey, dapgngidagure @ﬁﬁlp,
the particular systemfor which treatnment Is desired

serzscplmeteringedynps tadabed thympigelsr andageqsiated sgmsorsy ea
subject to corrosion, pH tenperature, water quantity

Th@[&%tiflg igﬁé}aﬁg (?orctﬁpﬁl‘égérft \}eﬂﬂén d%]&d%& Y&l bt ﬂf]d steel coil (OD:

corrosi specl es part, the pre
0.25n%enfidord. WSI fe behﬂf‘fvactusada asz\hha amsmdlrgt rﬂemhel @em‘ils of the

from ahout 0, 025-50 ts er il]ion of fluid,
exa%nedwﬁf EGBioPS RFH AT tloues: 3 ol %l)dﬁ‘ﬁﬂ%(lg‘f "%Iibapa&eé waier was
us&P Rt fH18ESkyioBn E@&eﬁﬁf%cﬁﬁ&ft 13 ﬂ% 7 gdkesk 18hhaIRiS ﬁ%ﬂfe the mild

I nvent i on "may be added directly to the desired f
steslyedik . itemperfitureedf taawiliang thadoivingasadutimewas mamtalned at 104
ocgﬂﬂggus solution, continuously or intermttently. The

i'd systemmay be, e.g., a cooling water, boiler

wat er, boiler steam gas scrubbing or pulp and

FoPB@es MidenaDstahisitye e (diln@ds isedineSheated can filled with sand. Two

internal thermocouples monitored the coil’s inlet/outlet temperatures. The CO,

concentration was maintained constant and measured with a carbon analyzer, Sievers

TOC 800. The pH of the solution was estimated at 5.15 =+ 0.10.

The total iron concentration in the fluid at the outlet of the apparatus was
representative of the corrosion in the mild steel coil. The iron concentration was
roughly estimated colorimetrically in the laboratory with 1,10 phenanthroline as
reactive, and the total iron content was determined by inductive coupled plasma

(ICP).

The percentage corrosion inhibition was calculated as the difference in total iron
concentration at the outlet of the coil between the untreated coil (Fe ppm UT) at the
conditions of the run and the total iron concentration exiting the chemically treated
coil (Fe ppm T) at the same experimental conditions: % Corrosion Inhibition = ((Fe
ppm UT) — Fe ppm T)) x 100)/(Fe ppm UT).
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Table 1 presents the percent corrosion inhibition obtained when lecithin was fed to the
iron coil in the test apparatus. The total iron concentrations as measured by ICP were
used to calculate the percent inhibition. The results demonstrated that the chemical

was acting as a metal corrosion inhibitor.
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materials were emulsified. A sucrose fatty acid ester (sucrose ester - a nonionic,

water soluble surfactant) at about 10 % by weight of the oil was used for this purpose.
To form the emulsion, the oil was added in small amounts to a solution of the ester in
water at 60-65 °C, with vigorous stirring. Tables 2 and 3 show the results in percent
corrosion inhibition of the metal obtained. The outcome demonstrated that the

emulsions acted as a metal corrosion inhibitor.
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While this invention has been described with respect to particular embodiments
thereof, it is apparent that numerous other forms and modifications of this invention
will be obvious to those skilled in the art. The appended claims in this invention
generally should be construed to cover all such obvious forms and modifications

which are within the true spirit and scope of the present invention.
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3. Teamoathoeé wk iredteduini dlaity 1 swisaem saiddflnecdyarinc &l sebmeddafidm the

systens.,
groug consisting of heat transfer systems, refinery systems, food and beverage

systems, pharmaceutical utility steam, and mechanical coolant systems.

4. The method as recited in claim 1 wherein said compound is added to the fluid
system at active treatment levels ranging from about 0.025 to about 50 parts per

million.

5. The method as recited in claim 4 wherein said compound is added to the fluid
system at active treatment levels ranging from about 0.025 to about 10 parts per

million.

6. A method of inhibiting carbon dioxide corrosion on metallic surfaces in contact
with a fluid contained in an industrial fluid system, which comprises adding to such
fluid an effective corrosion controlling amount of a treatment selected from a

phosphatidyl choline compound and soybean oil.

7. The method as recited in claim 6 wherein said fluid system is selected from the
group consisting of heat transfer systems, refinery systems, food and beverage

systems, pharmaceutical utility steam, and mechanical coolant systems.

8. The method as recited in claim 6 wherein said phosphatidyl choline compound is

derived from soybean oil.
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4. The method as recited in claim1l wherein said

conpound is added to the fluid systemat active
wonestore3t | evel s rangi ng from about 0.025 to abows20@019794

parts per mllion. 5. The nmethod as recited in claim4

wherein said conpound is added to the fluid system at

9. Blgd méehodr Bateared il @lahSe waﬂalm gailir mhadtis Qd@ebtd ehe fluid
about 10 parts per mllion. 6. A nmethod of inhibiting

SYSEQR 156 RCHY o Kedfcab AoVl BHzHe ﬁ@maah% 0<125f eelout PO parts per
mifigptact with a fluid contained in an industrial fluid
system which conprises adding to such fluid an
ef fective corrosion controlling amount of a treatnent
10 sBicemtihdd fas areitedpinod phadi wlydreiosald cempamdasnddedith the fluid
SO an . oi 7. The nethod as recgited in c
Sy AL e P echicat doeleraneaunl Sed ¢Boi L dotrgts per
miGensi sting of heat transfer systenms, refinery systens,
food and beverage systens, pharmaceutical utility
steam and nmechani cal cool ant systens. 8. The nethod
as recited in claim6 wherein said phosphati dyl
chol i ne conpound is derived from soybean oil.9. The
method as recited in claim6 wherein said conpound is
added to the fluid systemat active treatnent |evels
rangi ng from about 0.025 to about 50 parts per
mllion. 10. The nmethod as recited in claim9 wherein
said conmpound is added to the fluid systemat active
treatnment | evels ranging fromabout 0.025 to about 10
parts per mllion.
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