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WO 2016/11%38 PCT/US211115 /111 7293 1 PROCESS FOR
COATING AND CLEANING METAL SURFACES 2 3 Field of the

WOrRSHiET3B This invention relates to process for coating a meb&IELRA88/017293
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barrier coatihg comprising (a) an . amine, of a tatty acid or an amine
salt of a derivative of a fatty acid, (b) a salt of a non 7 polymeric aromatic

ﬁ%&ﬁ@}ﬁﬁﬁq@%’og nonionic or anionic surfactant, and (d) water. 8 The

er comprises a process for cleaning a metal surface
TantdiniagiShresistee spvyriatesofoprisatngpnatantiag seefanetalbendaceaid process

e o AR e S B St S S BT ap amine

arrier coaﬁrng to ce.
34t &8 Bagkoreuherafiheninvenatiosf kideesativesosucthag sad)gib), #realood,a non
sulfur, coal and petroleum coke often develop on 15 metal surfaces an

?ﬂ a ) water.

RSB TR AF D RPHAPRLGeR BOBIBRIBAT AP IRBIC SREAFPbLE

GREIhinGRHY fdrthek Sclirifpliseava HiotaichoresiehinseCanhederienrd ftofaining
metal surfaces by the application of 19 corrosiye solvents, e.g. mineral

ErsidECh A8 REOMRIS A SORA R ISIBRR TS MEXRPSSE KRS RABITeCRAtINS,
hag Ress: Gleansehvio eedsltiokaamwar pesiduagiliomheing tennstied cddting to

again. Some of the well-known barrier aids are a soya-based barrier aid
HhaansiaResface2 Products/RBM, Stomme and a silicone-based barrier aid
sold by Dow Coming. One of 23 the problems with using these barrier
aids is that they require supplemental products to 24 remove them after
Bagkarewpphéthebnpation. patent 6,458,320 relates to a corrosion

ﬁ@ﬁiﬁ%‘é f%&%¥%ﬁt§ﬁ?&h %‘?Q[‘Q{Jﬁﬂg é@ﬁl and petroleum coke often develop on

metal surfaces and have to be removed. This is particular a problem in the container

and cargo industry.

It is known that such residues can be removed from metal surfaces by the application of
corrosive solvents, e.g. mineral acids. It also known to apply barrier agents to the metal
surface once it has been cleaned in order to keep from residues from being deposited
again. Some of the well-known barrier aids are a soya-based barrier aid sold by RoBo
Products/RBM, Stomme and a silicone-based barrier aid sold by Dow Corning. One of
the problems with using these barrier aids is that they require supplemental products to

remove them after they are applied.

U.S. Patent 6,458,320 relates to a corrosion inhibitor for galvanized steel comprising (a)
an amine salt of a fatty acid or an amine salt of a derivative of a fatty acid, (b)
preferably a salt of a non polymeric aromatic acid, and (c) preferably a nonionic or
anionic surfactant, and water, but not as a barrier coating composition, or as part of a
barrier coating process. The patent does not teach or suggest that the composition can
be used as a coating that enables one to remove residues such as cement, which has

deposited on a metal surface.
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27 an amine salt of a fatty acid or an amine salt of a derivative of a fatty
acid, (b) 28 preferably a salt of a non polymeric aromatic acid, and (c)

W REASIEBIAA nonionic or 29 anionic surfactant, and water, buPA&ER@S/017293
barrier coating composition, or as part of a 30 barrier coating process.
The patent does not teach or suggest that the composition can 31 be
VAHFURLIQMSIARIIPHAEE AiSIBROENORRISE Py AsERIENESidues such as cement,
which has 32 deposited on a metal surface. 1 WO 21)1)5/115638
PCT/US211115/111 7293 1 2 All citations to prior art are incorporated by
refHpangey of theIayeidigibf the Invention 5 This invention relates to
PIREERH BicnHISE RER Esaes Mﬁ%;(%nasmgtﬂr%ﬁ?ﬁ%G\%8%1]%1%S§z§1d process

contacting a metal surface with a barrier cdating comprising:
APmMRrisestconsacing acisiel sfapsinitalbafrenertiageofaisaty 9 acid;

10 11 (b) a salt of a non polymeric aromatic acid; 12 13 (c) optionally, a
nonionic or anionic surfactant having an HLB of Ito 20; 14 and 15 16 (d)
water. (@) 18 Bhebareierltobtifetiyaridenpphedio aityfetetsutfacef buhtty
is particularly Lﬁggﬁjl for 19 steel surfaces, most particularly for carbon

steel. Preferably the metal surface should be

(b) a salt of a non polymeric aromatic acid;

(c) optionally, a nonionic or anionic surfactant having an HLB of 1 to 20;

and
(d) water.

The barrier coating can be applied to any metal sﬁrface, but is particularly useful for

steel surfaces, most particularly for carbon steel. Preferably the metal surface should be
clean or substantially clean of residues such as cement, iron ore, sulfur, coal, and
petroleum coke when the barrier coating is applied. It is believed that the barrier

coating will be effective when applied to metal surfaces that are painted or otherwise

coated.

One of the advantages of the process is that residue that forms after the barrier coating
is applied can removed by washing with water. Thus, another aspect of the invention
relates to washing residues from the metal surface with water after the barrier coating is
applied to the metal surface. The barrier coating is allowed to become tacky or dry
before loading the cargo. Typically, a waiting period of at least two hours is required
before loading the cargo. Residues of the cargo then loaded can be removed by water

after the cargo is unloaded. The thickness of the barrier coating ranges from 0.5 mils to

5.0 mils., typically 0.8 mils to 3.0 mils.
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20 clean or substantially clean of residues such as cement, iron ore,
sulfur, coal, and 21 petroleum coke when the barrier coating is applied. It

Wo2pRsie\éd8that the barrier 22 coating will be effective when &6g1{B82{§5/017293

metal surfaces that are painted or otherwise 23 coated. 24 25 One of the
advantages of the process is that residue that forms after the barrier
Thatagidtmtapyken baapeEindveduvh washiner withbreanes raproduaibertbickness.

spect of the invention .27 relates to washing residues from the metal
gfﬁgi’g W&l%&;lfgrbéﬁ%rl?ﬁésgéa |gg’c%ra%rﬁ]gislgefgsapplied to the metal

surface. The barrier coating is allowed to become tacky or dry 29 before
loading the cargq. Typically, a wajting period of at |egst two hoyrsis _ .
RGBT 1 G ORI e LR e S ALeD e AP L s form
RapebouBMaratdy Resiaies thaftesdiredargorishustoaciadinthediickemsts dficlude

the barrier coating ranges from 0.5 mils to 32 5.0 mils., typically 0.8 mil
R RS2 406 0B AL SRR HSG SS90 S5 Fhe Joh e rom ore

£ERIST TAE MrRcRAGYICSK ithswedidudnanneys devehlibincds piadieibigidue can still be

thickness. 3 It can be applied by brushing, spraying, or other means. 4 5
P e T R R ResiLeRBliRL Ferthadmiap! sutace

testduesSonmbakassgb bull ke gRe fesRRBINIRSIRAR! RECMITHEM®OMIRESE may be
containers and vessels include 7 powders and dusts, e.g. dusts from
€

ReRssaViIC ARG 0B 1 ST eSSBS R SolP orsats pfBReRt EofRkpdsage the

the desigys aanshersgveral inches, but the residue can still be 9 removed
with washing if the barrier coating has been applied to the metal surface
10 containing the bulk cargo. When the residue is thicker, i.e. an inch or

ﬁé}rﬁléh'ﬁ@cp{?t% RPERSIAVEIQibsE @ high-pressure water jet to create

sufficient force to remove the 12 residue from the surface.
The amine salts of fatty acids or the amine salts of derivatives of fatty acids used in the

barrier coating are formed by neutralizing a carboxylic acid with an amine. The
carboxylic acid used may be a saturated or unsaturated, mono-, di-, or polycarboxylic
acid having a least six carbon atoms per functional group. Specific examples include,
but are not limited to, capric acid, lauric acid, and palmitic acid. Most preferably used
as the carboxylic acid are higher fatty acids such as rosin acids, tall oil, and their
derivatives, most preferably a C,; dicarboxylic acid, DIACID 1550 sold by Westvaco.

Other useful derivatives include partial esters of maleated tall oil fatty acid.

The amine used to form the amine salt of a fatty acid or derivative thereof can be any
primary, secondary, or tertiary aliphatic amine. Examples include alkylamines, for
instance methylamine, ethylamine, propylamine, and butylamine; alkanolamines, for
instance as monoethanolamine, diethanolamine, and triethanolamine; morpholine; and
cyclohexylamine. Preferably, the amine is triethanolamine, or N, N-
diethylethanolamine, dimethylamine, 1,2-diaminoethane, diaminopropane,

ethanolamine, 2-methyl-2-amino-1-propanol, 5-aminopentanol, methoxypropylamine.
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13 14 Detailed Description of the Invention 15 The amine salts of fatty
acids or the amine salts of derivatives of fatty acids used in the 16 barrier
W@ a3t a8 formed by neutralizing a carboxylic acid with an aR6RASTHIS/017293

%K?Carkél?ﬁé}"&? ggfgogi%g 0. agﬁ %gﬁ%%gég%ofomsﬁ’l@ﬁ%% 5@%&&19{65 Qhn vary

am ;
polycarboxylic having a least six carbon atoms per functiona

gveupi@patifs, buathpwsdnotuspically bsedie suoh [thatsbiteatiapficaslegetyl groups
lauric acid, and palmitic acid. Most preferabl 0a gar I

e AR B LS e OB BRI T By abou
plartealizemangstfmatdyadiigua CP1 dicarboxylic acid, DIACID 1550 sold by
Westvaco. 22 Other useful derivatives include partial esters of maleated
tall oil fatty acid. 23 24 The amine used to form the amine salt of a fatty
Rricablietyvative thessiobe ainc hpapy Rhepiiaamaseceidlary t sdktiinnetal salts

aliphatic amine, Examples include.alkylamines, for 26 instance . )
I ATHES B1P AR ER R RAEF AR Al ol from 11

fors:37 pagtapgevaRaanosthanciapaitebdietiginobassinapamnthe total weight of the
triethanolamine; morpholine; and 28 cyclohexylamine. Preferably, the
At famR pTRET AR 3¢l dRefhidethanolamine, dimethylamine,
1,2-diaminoethane, diaminopropane, 30 ethanolamine,
2-methyl-2-amino-I-propanol, 5-aminopentanol, methoxypropylamine.

. 31, .
émmtmeb@mﬁefr‘/@sbzéwsi Hs1g 2N AT R CAH I AERS Gaving
ARGt RINe-igsshiadonniiecantineBsationyizies Corfpdlly? aver widkctant is a

ratios, but the amount typically used is such that the ratio of carboxyl

pPbrpethilonte BaHIRRIORERNEIRIRTEGPBURS R HRERNi @ YigRgu molecular
We;{%ﬁt BrefBsabyoabat 16,80b, Bl iRrM9SkBRE 680 oat 0, kidd 2 lfzdrophobe to
Preferably used as the salit of the non-polymeric aromatic acid are the

hikhiphdeatatztof about 1:1 to 10:1, preferably from 3:1 to 10:1. The amount of
nonionic surfactant use is from 1:30 to 2:1, preferably from 1:6 to 1:8, based upon the
total weight of the amine salt used. Other useful surfactants include linear alcohol

ethoxylates, for example, one with 12 to 15 carbon atoms and 9 moles of ethoxylation;

and alkali metal salts of fatty acids, for example, oleic acid.

The amount of the various components in the barrier coating are within the following
ranges: component (a) is typically used in an amount of from 5 to 30 parts by weight
based upon the amount of barrier coating, preferably 10 to 20 parts by weight, and most
preferably 15 to 20 parts by weight; component (b) is typically used in an amount of
from 10 to 40 parts by weight based upon the amount of barrier coating, preferably 20
to 40 parts by weight, and most preferably 20 to 30 parts by weight; component (¢) is
typically used in an amount of from 1 to 10 parts by weight based upon the amount of
barrier coating, preferably 1 to 5 parts by weight, and most preferably 2 to 3 parts by
weight; and the amount of water typically used in the barrier coating is from 40 to 85
parts by weight based upon the amount of barrier coating, preferably 40 to 60 parts by
weight, and most preferably 50 to 60 parts by weight
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7 of benzoic acid. The amount of salt of the non polymeric aromatic acid
used is from 1:5 8to 5:1, parts by weight, 0.5:1 to 3:1 parts by weight

WQ24Bdl 1798% the total weight of the 9 amine salt used, most pPEBIEIRHS/017293
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nonionic or aniofic surfactant havin ydrophilic-lipophilic balance

(HiB)patdnPihlFiscfathklplhef shofiectdhtdS 4, pB: frodpdxpbtiwgl@ide-

polyoxypropylene nonionic surfactant, having an average molecular 14

weight of about 1000 to 10,000, preferably from 3000 to 5000, and a

hydrophobe to 15 YEINIEIGNS aNDABBREY IATI(NSerably from

3:1 to 10:1. The amount of 16 nonionic surfactant use is from 1:30 to 2:1, -
rably from 1:6 to 1:8, 6%\%@8‘1?;5%%‘{1% 17 total weight of the amine

salt used. Other useful surfactants include linear alcohol 18 ethoxylates,

for example, one with 12 to 15 carbon atgms o#(e: of %}ééai X

DéAPalkali metal Salts of 18y %@ﬂgsﬂi%@%ag%ﬁgﬁ Saﬁde? %

amount of the various components in the barrier coating are within the

following 22 ranges: component (a) is typically used in an amount of from

BRo 30 parts by weigfit 23 B%y&éﬁ%r@hep 8lintoHarridr cBaGgyPropylene-

preferably 10 to 20 parts by,yigigtbtRndiRYpddreefrbaliid Stefapertsld by
by weight; component (b) is typically used in an amount of 25 from 10 to

40 parts by weight based uBdrth& amoiaHens bainer ¥batg, yirerabi, and an

20 26 to 40 parts by weight,apd MOog{deieiablw@ne 38frarsohy Wetall and
component (c) is 27 typically used in an amount of from 1 to 10 parts by

weight based upon the amdudiaTthoEharddrvesepiilic segeh hggethe weight
parts by weight, and most prgferalply, 2RI BydréBnMe G ibanD e

amount of water typically used in the barrier coating is from 40 to 85 30
parts by weight based upon the amount of barrier coating, preferably 40 to

gggi\rts by 31 weight, andsmpgf BifeipPPTEN 60 parts by weight 32 4

SBEN = sodium benzoate

EXAMPLES

Example 1
A barrier coating was formulated by mixing the components set forth in Table I. The
components were added by continuous mixing in the following order: water, TEA,

DIACID, SBEN, and PP. The pH of the barrier coating was about 7.5.

TABLE I
BARRIER COATING FORMULATION

Deionized water 56.6 parts
TEA salt of DIACID 15.2 parts
Sodium benzoate (SBEN) 26.2 parts
PLURONIC Polyol L101 (PP) 2.0 parts
Total 100.0 parts
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WO 2005/115638 PCTIUS2005/017293 1 The barrier coating is most
conveniently formulated as an aqueous solution of about 30 2 to 50

WR2eeEhted%ids with a pH of about 7.0 to 8.0, preferably about FOF/@52405/017293

gﬁ%‘ 'SLRQA\'%%[\'%C@%EF%O EM%JAQHJ%E)EE@ EaHi@Ih@éthﬁs%iQ%Eg%Kﬁpie ltoa

CID=acC21d by WESTVACO as DIACID 15
BiitkRAONIE (b8 Poiiisland 2135 mosyesipgroBéneoatmpdtydxyEtisyhenels were dried
opolymer nonignic surfact E Car [ '
R r IR ST bt n QP A BED A bpter and
apphigdropthe e ed] staad iopiell imdegmetitatadhpasahe weight 14 ration of
hydrophobe to hydrophile is about 9 to 1. 15 16 SALT = salt of DIACID
and TEA. 17 18 SBEN = sodium benzoate 19 20 EXAMPLES 21 22
Ekaropieeit 2824 kértiedepatietighs fTirenuibéephbyl snivirg tien cprapahentl water
et forth in Table |. The_24 components W@re adde %r(r:xo tinuous mixin

MR AORITAL PAET e WHRE SRR 2 BIRE) B TSBEAT SR B T st down
oeobay ieste0Dinghwathabbaid] theZ@ment remained adhered to the untreated panel.

Essentially none of the cement was removed from the treated panel after washing with

water.



27 TABLET 28 BARRIER COATING FORMULATION 29 Deionized
water 56.6 parts TEA salt of DIACID 15.2 parts Sodium benzoate
(SBEN) 26.2 parts PLURONIC Pol of L101 (PP) 2.0 parts Total 100.0
parts 30 5 WO 2005/115638 PCT/US2005/017293 1 Mild carbon steel
panels were coated with the barrier coating of Example | to a 2 thickness
of 0.81 mils and 2.88 milk using a RDS Coating Rod. The panels were
dried 3 for two hours. Then one I@?ﬁé@gﬁlam cement mixed with 0.5
parts of water and 4 applied to t steel panel and an untreated
panel. 5 6 The cement was left to dry overnight. Then the panels were
then sprayed with water 7 from an aspirator bottle. The cement was
R enh T S R A Bl e
other hand, the cement remained adhered to the untreated panel. 9
E&?”.‘“@HXJ%&H% 9 M. FEMENE WA "emeved drammh tfg{ggeg RANS BN surface
washing with 10 water. 11 12 6 CLAIMS 1. A process for removing
depositsdrepiangsvated metal surface comprising: A. contacting a metal
surface with a barrier coating to form a coated metal surface

(1) an amine salt of a fatty acid or an amine salt of a derivative of a fatty acid,
2) a salt of a non polymeric aromatic acid, and

3) water; and

B. allowing the coated metal surface to dry;
C. allowing residue to form on said coated metal surface; and
D. washing the residue formed on the coated metal surface to remove some or all of

the residue.

The process of claim 1 wherein the metal surface is substantially free of residues before it

is coated.

The process of claim 2 wherein component (2) is an alkali metal benzoate.

The process of claim 3 wherein component (1) is the triethanolamine salt of a C,; diacid.

The process claim 4 wherein the metal is carbon steel.

The process of claim 6 wherein the metal surface is the surface of a container or a cargo

vessel.



comprising: (1) an amine salt of a fatty acid or an amine salt of a

derivative of a fatty acid, (2) a salt of a non polymeric aromatic acid, and

(3) water; and B. allowing the coated metal surface to dry; C. allowing

residue to form on said coated metal surface; and D. washing the residue
formed on the coated metal surface to remove some or all of the residue.

2. The process of claim 1 wherein the metal surface is substantially free of
residues before it is coated. 3. The process of claim 2 wherein

COhepaioests(3) iddamalkali, metsl benzoatedin e processadtilginlsd comprises a
whe eitn %omponent (1) is the triethanolamine salt of a C21 diacid. 5. The
ps’r%rc%%gnclaim 4 wherein the metal is carbon steel. 6. The process of claim
6 wherein the metal surface is the surface of a container or a cargo

V%ﬁé%'fo%%s H‘Sﬁ%{? (%e\%%e%f‘ﬁl ?fa@ﬁa%ri%r. %ga‘t‘i’n %nQanQ?fE:%ﬁ n%w; V%ﬁg:%[% by weight

coating also comprises a surfactant. he process o
tioé Barriencelting chritairtidrobm B30 parts y weaehhofof sait ahineosalplymeric

of BdAl¥ Q&E”(%'?))ﬁ%%t? Gy @aggawy%ggm_ef 2 SAlLohANAl RIMMBNS 85 garts by

aromatic acid, (c) from 1 to 10 part5 by weight of a surfactant, and from 4

1oV 8B iH Ak SVBIErEi§FR wmﬁﬁ,mm@@aﬂ& pares Bpneighparis bygedeht of barrier
u&;mﬂlé)o parts by weight of barrier coating. 9. The process of claim 8

whereln water is sprayed onto the deposit-containing metal surface in an
amount sufficient to remove all or substantially all of the deposits from the

ekl suEiasenfBclaim 8 wherein water is sprayed onto the deposit-containing metal
surface in an amount sufficient to remove all or substantially all of the deposits from the

metal surface.



