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Descri ption Corrosion inhibitors having increased

bi odegradability and reduced toxicity 5The present
invention relates to a process for inhibiting

corrosion on and in devices for extraction and
transport of hydrocarbons in mneral oil extraction

and processing by adding a salt of a nitrogen base
Bedc@ftidt acyl rnet hi onine to the corrosive system

10In industrial processes in which netals cone into
contact - with water or else with oil-water biphasic
Sypsoeiok, inhibRee haviidhcresdedtbio8@§raeabmify addtsductd foxicity
particul arly marked when the aqueous phase, as in the
case of mneral oil extraction and processing

‘Phe pesssed jnvieation rbladds ek rocssedt inbibitisg acirdsionam and in

] i.dli h bon . .
S B CHEROBE orBle S Bie BF R eBis i omingraly o
eEFEien amd Areeessing dyspddingf ansalbohla giirogare base and an
wayﬁﬁ@ﬂhﬁadirr@&ﬁﬁeb&&rdgi@%%teﬁpeci fic additives to

protect the equi pnment used. "Al t hough suitable
anti.corrosives for mneral oil extraction and

B el 8 e Fut e e G RO wit\Faeflof blso
u | u ; . : .
Q@bl?@@%ﬁeon@p Br'cr @é{}%ﬁ@’ otF'eré%\V? rtB?m‘ié'ﬁ‘t LF cpresien.i Ghis s
peticylpily atarped ovhaar thecagquexsisophase)idsi ihahe, caali dfasineral oil

] ' Wil ' 1, ids and . . .
O BT S B RsRER: 65 BB AT S8R i g e
anasuf of tdiesadvad @cishie gasesosligh ias earbow dioridenor aydmyen
dulfidd) ETHROEX S rNBE STde‘H&%ﬁearFH"’_cHég?Fo‘éeQﬂHg of mineral oil are
ﬁal‘tltl oni ng.equi |1 bria. Accordjngly, these proguct_s
RO THRCSHAIA WHN ity Rbeiagidivespla: eraiect ke recpinsment
Usieddegradabi lity. 30 Quaternary al kyl anmoni um
conmpounds (quats) are alternative prior art
anticorrosives which, as well as the
Adthaugbi siritableniablicomosipes fer tiiesral wiyexdiestiopaate pfocessing

. . . _ : . v
AR EnoWPRE < e $58L WA B oAk ERAB P hE i Gure or
offishaes- applisaionefafinersons ef gnvifdnraentalprotetiicad il m
persistence and therefore |ikew se lead to effective
Ao il TRECK, g1 AT IEPranETRESTDaMdR&Tines  or
idnidzieﬁn@siaiﬁifa'ttyy?tﬁds érﬁftddl)iérhiﬁ@_stmw?ﬁcf’%ﬁdﬂéﬁsgood ol
SHE it o TR BresaetaBiln mi MY ronGeRirauan vaghe
O@hbelveawetauts@mhm ogrimytto plbcatgubattiﬁbﬁin'glnemtbﬁﬁbxﬁé._e-Adc@rHingly,
. S met hi.oni .
t@é@ p‘?{ﬁcﬂ}cﬁ’é: HRR 1B G538 @eg@h\] Eo%g%e 3;%79%4@% ogﬁaeir poor

erivaiives are not descri

. bipmlegradadliity563 descri be N-acyl anmino acids and their

alkali nmetal salts, which can al so be used as
corrosion inhibitors.. No amne salts of _ _
QualermEns ¥ RMARHEN; campPeesda r@uatss caicpeliemative prior art

ARcATdVER GVHIdD desesli est | ' i
iy V an .1ObF%g%gb@gghg.gp}@glsr@oEH@mes, may

tal salts %it.ch C -
A hPBT TP LIoReta PreRartiphen PTG Gy gnyyevee v Gembility,
treabtiaiss foresdanurie confgarae teahé smafazbliney | @it & RigMficantly

SO BN oR BB el B memign el I STeRAR eaption

pigeetidre oniyviere salatieely isg fdosbgat Thadighaigat heyicihauad ahe

' e ; s -an. _ohjec f_.the
B L T et T e B oty e to
egpiogisallinsensiive tfigtds §f upsod or i nproved corrosion

protection, as well as a good water solubility and

| ow foam formation, also offer inproved

20bi odegradability and |l ower toxicity conpared to the
prior ad corrosion inhibitors. It has now been
found that, surprisingly, N acylnethionine-amonium
salts have outstanding action as corrosion inhibitors
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(1) 2 Rin which , is C1- to

C30-al kyl, 02- to 030-al kenyl, Cs- to C30-aryl or C
to 5C30-al kylaryl, RZis C to C30-alkyl, 02- to
C30-al kenyl, C to C30-aryl or O to Caral kylaryl, or
an organic radical which optionally contains

het t d has f .t 30
USR8, Ao s CBRERDTRLFEHGRHTIY g dpOgen e e Ebd s
or&ie ulB@rs tim GRe- field Ochl kemy|pro@stion.o AABMearsgltsorof

Crt 0- al kyl aryl ' di cal which
NPT et g et SRRt shd has from 1 to 30

carbon atons, where R3 and R4 may also forma cycle

1 5 1 . \ . 1 L _

JP't?@E’?éflggg ) g?i)%ﬁ.‘g%?aﬁfgﬁéos?gbé'_ﬂg@%&ﬁﬁwoﬂ%&ﬂg%ﬁﬂ their

on 1 n resen

alldilisnbias saks, hicheanpley beessed BF 6eE8S0R GHPIE HNP amyne
§'Lﬁnm i | A8 Bire B5REWeAl | y of
Saﬁ?éﬁgé% Ja?ﬂ?ﬁﬁhﬁé¥§ﬁﬁf by g%ding at | east one salt
of conpounds of the fornmulae (1) and (2) to a
JP9;914f9|0@26/ @?§X§$s%ﬁ?ﬁ@i%cy@ mih(??ébit?:@!mthe’sdi tshlt$ enich can
nmetal surfaces. . .present discl osur . .
beprsre 88PN SBRIR S, o 5 ?i%%mPP&aé‘ﬁa&ﬁ%@?é{Fe |S5uym
saBne serpetad gfiminbeshits rofl N-gd)metridniae desistivesnare not
coqgﬁgnd of the formula (2) (2) 25 Corrosive systens
depe! context of this disclosure are preferably
[iquid/liquid or |iquid/ gaseous pol yphasic systens

OGRSt NGieOh AIRLEE 3 dufey JpAGATRONDMANASC RIPHES Stheir

tdent's, such as salts and acips in
effeciberdSansinsuiiniesioandtnat dhay hakeadigh oCFRCY 10 foam,
constituents may al so be gaseous, for instance
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bictlesPadabiityi hed Bweydicdaiboospaied texdeppgonerhgpgosion -

. %ﬁg%ne, proopane, butane. For the purposes of this .

iNARARL i on, they al so include the further gaseous
constituents of mneral oil/natural gas, for instance .

It l{hvsdrrl %%e?]%)%b? &haf) %u?@fs@ﬁ@iy? Noxdyatfethishife-apiresEnin salts

sclosure her "'provi des"for .the of

use he .
have rqpdstangingf aglien ﬁ@r@mr%omyh@%;s( @rydS gsio%{o m formation
ter@fg&?ﬂ%@ﬁéﬁcﬁ‘%ls@%é bidddrid SbiigndeKtaduthe thsignt i ve

nds offer very good corrosion protection even
in the case of high nechanical stress, such as in the

In 6R8HEot s aNsHonHied Gldt dsk DOs:AR D dirhpdundgofahe fretala (1)
wor kpi eces.

NHCOR!

HC A )
P e COOH

and amines of the formula (2)
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15 In a preferred enbodi nrent of the present
di scl osure, the conpound of the fornmula (2) is a
cyclic amine of the fornmula (3) R5 ---.. in which
20R5i s hydrogen or a Cl1_30 al kyl radical which
optionally contains heteroatons, and Xis C, 0 or N.
Rl is preferably an al kyl or al kenyl group having
from2 to 24 carbon .atons, 25especially an al kyl or
al kenyl group haviﬁﬁ?ﬁro 8 to 18 carbon atonms. R2 is
an organi c radical wh gpﬂ;ay contg%n from1l to 30
carbon atons and optioqally het ekdat ons. When R2
cont ai ns het er oat ons, ey are preferably nitrogen
atons and/ or oxygen at .-In a preferred enbodi nent,
R2 is 30 -CH2-CH2-0H. R3 and R4 may each
iniwidelpendent | y be any organi c radi cals which contain
hydrogen or from1l to 30 carbon atons and optionally

‘heteroataons. W nd/ or. R4 in. _hete PEBC - to
R?hey are_lﬁlcefé{?ggp%ﬁl’tg’dgt nd’%‘gnagg:lﬁ'[(;ht g oxyggeecr??fgtorrs.7
In a pr ef%raﬁéy[gm,odi ment, one or both R3 and R4

adi cal s ,are - 0H2- OH. f 201 ¢ { or Co- to
R%)r ef er abl'y Cﬂéﬂi‘?é%@“E 1,nég'%_ot_5,f§3&£mw,acg i Cheryt or C

- T et hanol :
A So'i n agaiiaancd, of en enensr el WEeIGLaReTy SOt

use of alkoxyl ated alkandaginesn 30 earmxeatples, ahd
t hoxyl t%egéelé,aﬁé@bt Iam no- . et haqol t
REril o1 1 othrereiastl MERDCHHENIUEIO0TD teado Sy EEE

to Cral keé]%%nyl%s- 0 (3Qmar o Cor toCla¢-alkgaryl ly|air 9rganic
and R2 is O - to Q0-alkyl, C2- : I om 1
G30- aryl reficel Whiclesataalpi Gryphe SFPERYERY aod e &
radi cal whi sh capidroaainy, whateaRhsnaiR r GNAIEP dAED Zntycle
has fromlto.30 r bon r ' EM&tom,
corrpoundsW%VOH%%?}Q?SW%ﬁ%ﬁ%}ncilur?mcbgwg?ﬁg??on W th

ot her known corrosion inhibitors. In general, an
anmount. ot M}g j.nventive corrosion 15i nhi bitor
a3 GPFPEPR MY Sbt ai n sufficient corrosion protection
under the given conditions will be used. Preferred -

ent r at i-ons %ﬁovti&g a%%c'é%%@iﬂhibﬁhig@oh@ﬁiﬁn basgedch!

se con
Tgﬁ p{eﬁglt [selgsure further ‘ apr : ‘
surfaces, especially of iron-containing metals, by adding at least one salt of

compounds of the formulae (1) and (2) to 2 corrosive system which is in

contact with the metal surfaces.

" The present disclosure further provides salts obtainable by the reaction of at least

one compound of the formula (1) with at least one compound of the formula
(2)
2 >
R\N /F{
] (2)
n4

Corrosive systems in the context of this disclosure are preferably liquid/liquid

or liquid/gaseous polyphasic systems consisting of water and hydroc§rbons
which comprise corrosive constituents, such as salts and acids, In free
and/or dissolved form. The corrosive constituents may also be gaseous, for

instance hydrogen sulfide and carbon dioxide.
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inventive salts are from5 to 5000 ppm preferably
from10 to 1000 ppm 20especially from 15 to 150
pprn. Particularly suitable corrosion inhibitors are
al so mxtures of the inventive salts w th other
corrosion inhibitors and/or4 prior art corrosion
inhibitors. 25Particularly suitable corrosion
inhibitors and thus a preferred enbodi nent of this

di scl osure_ are ni o t @lstvehithh t h
T B L e

- aragiotstimeatpol Wlﬁ}ﬁrﬁ’e‘%‘ BAYTERY Ty a{]ﬁer eo SQuRter nary

Hﬁdﬂ&ﬁﬁ% HYRsSaht Stheomtﬁﬁbxﬂ abeditdsdimenty propy 1t dvoiatie
m nes,

h
wsorphas. B0 GENOP DGR A e S 450 1gPafy Bakmendrone
d}lpﬁ%’é Bt hiheni ineedidor,vdheyesisr éngidpaiiey Byther gaseous

P
| ati ng .net hi Stpf [FeY Y waethsgfiddeand
CQE}S 51 I'T‘@eégﬂhé}gﬁa@éalrﬁgtghg&plpggencZ@gf % base

cdrBod di®@dt.um hydr oxi de). By subsequent
neutralization, renoval of the 35aqueous salt
solution and reaction with am nes, the inv

nt
1N ymeyhotiichisom bR fos e 05 oites GrPaTIIie —
(1 ﬁ? @pm 'Fﬁert\éh' BCéé’dﬁngtﬁ@emb it itkiewcoele theei@ventive
nan rca

pure forns.
cmpdendmh olet ¥eg g%tﬁd @RS P étre(ityhafaﬁé:ﬁ/ lr?ttﬁé’ﬁ se of high

m%EhQﬁi'cg?&regﬁ%ugﬁaiminetmm‘:mw of(sahdingdéuthag ||1I|ng of
ori do ecanoyl chl ori de, coconut fatty acid

‘mekal greripiesps | ey' chlori de. Ami nes of the formul a

(2) used with preference are, for exanple,

exylam ne, [‘auryl am ne
2 0c aroykic atriiye aﬁihﬁeforliw@a 91 ani ne,

di met hyl am ne, di et hyl am 1@5d| propyl am ne, di but yl am ne

| Ingé‘g%‘k{ggﬁgg ?ﬁlet h‘}/ %3@ BreSeinE ﬁ%@l%%ﬂ@‘tﬁkecon%w& 8hp @Grmulla

3- di met hyl am nopr.opyl a ~3- di et hyl anmi nopr opyl ani ne,
3- nor phol i nopr opyl ani ng, di etihyl e{ﬁ@t riamne,triethylen
etetram ne, .

t et r aet hyl enepent ami ne, nﬁ*ﬁoet hanol ami ne, di et hanol ani n
e, 15 triethanol am ne, norpholine, norpholine

' ction residues, N, N-dinethylam noethanol,
RS

i et hyl anmi noet hanol E&%
R3- di met hy%lsah}’df@ﬁfaﬁp%rnﬁlc" W%@% Pa;@/éée{l wﬂ' 3 ol iﬁ/contalns
3- ani nopr gpaR8htomMsS eiddpanol ani ne,
2- (2-am noet h&oa/r)'\‘\e]t hanol and '
chcl ohexyl‘sa?n N- di et hanol , ani noet hyl nor phol i, ne
~and am noet hyI pi perazine. 20 Exanpl es: Ceneral nethod

Rfsg% pge QQEPEHy 5 w%glagz r& ?{}%gﬂ?&ggg‘?ﬂo’ﬁ?%mruatﬂMn atoms,
eBbedatinaARIKEOr BIkBOY! Grougr hawingrt rqng 3§rc§1ﬂp%aﬁwst h

50% sodi um hydroxi de solution. 1 nol of carbonyl
chloride is metered at 15-20C,int.o t

Rfds rmdorgalmm tasliead wiyieh dFBWﬂW‘Pﬁ@%EI%PSﬁL%%'PSH atoms and
o g A3PHeBAIALHRL B FEatdirs teserobiob58stbeatmpreferably
il Tt P ol P SGLHAN b oihERER? s

| natogmmtqmmﬁpu@hpéyg%? e M

nmet hi oni ne sodi um sal t for med is then
neﬁt rafl zed with 32% hydrochloric acid, renoved from
t he agqueous salt phase and dri ed. Subsequent y, .t he
Fﬁ:mlR4%ag@a@hQﬁdepenSenkby1\mr ary OKENieadicals WhiCh contam
acyl - DLpet h e n ioAg ﬁ‘Qteﬁﬂatoms When
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appropri at
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35 nunber (AN) and basic nitrogen (bas. N).

Per cent-ages are percentages by wei ght based on the
wei ght of the inventive salt. Exanple 1

N- Cctyl - DL- et hi oni ne nonoet hanol ammoni um salt. 7
162.7 g of octanoyl chlorisle, 117.29 of DL-net hionine

ogggn g{_th%@qa?af grm@?%}dﬁ%ﬁghﬁﬁélhgh?ﬁ% &r HERARE %n@@'a?éﬁi-cals
arEQ@PSINd]%UQHammnFolﬂmuga(Z) thiss prefRrablyL@prageROMY Ungi- O
as. =

4.58% 5 Exanpl. N-Cct yl -.Dl - nethi oni pe
triethMMnglﬁdmrﬁcmrﬂWtw@e‘E‘? Bre e}‘%%{‘s‘&?%“a‘i%% tﬁé ‘9% 0@r i de

|
allddided Manblaretds, doi pzamme DAGNOXyiEled %,N—glbu ylamifio-

tr%{it hanol am ne were used to obtain 392.0 g of -
etfe tyl - DL- et hi oni ne triethanol anmonium salt wth AN

= 143 ng KOH/ g and bas. N = 3.55% 10 Exanple 3

N- ecyl DLz . QN NE1 | ghexylammoni um sal t
Inﬁfg?‘gif %?feﬁ%ddge%%%é’%?ﬁtgﬁ | %ﬁe@ . ?it%?? i, %fvi and RZ is G- 1o
CPlioeiptalkanyheCantd Soo-8p G 57cPors A ge éﬁrie l'[Jsed
1o abt ai n, 388, 41ef Ok-tedesybrDlor et Hbohim@kylaryl, oF an
C@y%lﬁg’hgﬁyﬁoa%gr%%i um@% Wi t.hS AN = 140 H%Lm%q[@% 1 to
orgasic rdisaawaieh, oriPNBLY HANERIS W' BSFES T BL et hi oni ne

' las®ni um salt 218. 8g of dodecanoyl chloride,
- G R

g of DL-nethionine and 129. 3g of dibutyl am ne
were used to obtain 428.3 g of . o e .
b fedasw chporhts onandsdidnet gloamesin erMRIRTtian wih Aer

krp:qzvtlﬂs;gg I%Lq_vqlﬁtel | d ReSend¥af oh 23%unt2S thyampraivs corrosion

ohi ne_nor phol i ni um sal t. 225. .
inBsonyfitant $o aitanCAIGHPab COF@i0p %O%P%‘%JEH?@?H T given
and. 87. 1. rpholine were used to obtain 392.0 g
C%G%ﬁnéo@g%fe?%éa?ret hi oni ne-rnorpholiniumsalt wth AN
= 142.ng KOH g and bas. N = 3.55% 25 Exanple 6

PPERCPYSe %P%ﬁﬁia@@m@fdm doebsiph iiEbiyrsrinapst ory the pure
anmon sa

T S 2 5 ShgS AR hokaib Ao borcosm

e‘%@géj‘iyq;dwhgﬁbmm pamol were used to obtain 419.5g of
cocoyl - DL- net hi oni ne o ,

N, N-di et hyl - (2- hydr oxyet hyl ) anmoni um sgl t wi 30 .
PartkatkivosiEhleg carrdsioasinhipiers 259 @ [ 9% the mVémN‘_g

a eyl <Dl i itors and/for prior art corrosion inhibitors.
Sgﬁ%ﬂﬁ‘ﬁ?m%@g@%’ %gn@t I3?Irsam”mni Gm sal t ~300.9 g of
ol eyl chloride, 117.2 g of DL-nethionine anddlo%;‘j_g ;
of.. -{ 2-AM neehapry nditire landethes us poeferedisrapedimen
PR g ARBR Eo

DLmet hi oni. ne ) . .
oPihis2tiRysneayenirsngy ef y FABYR TR YD AHPRR = 116
aﬁ@@?%‘fi@@ﬂﬁe?ﬁf@mﬁd:ﬁ?nﬁﬁ%ﬁy it aamgl @ogamutwes and salts

eyl - DL- met hi oni ne trij u aod

T S

aﬁ?_iﬁ’%s,t BheiHban@iratone aner e pus@dnaies.ofeiaines26ro cgmprunas
ol 8y - é}

| ey] - Eg%@l%&t ri et hanol ammoniumsalt with AN
desarifstg a5, N = 2.64% 5 Effectiveness of

the inventive conpounds as corrosion inhibitors The o
' tive . t it thionine by
AT A T g e

nsdzarl of( Dehrtbny? 68l aKidenos G FPRXK! G R Y @ecﬁlfﬁ“el Were
. y , D e
helDTE §S g%(?,ﬂhohg%@%&éf)@lag PRt hob UL T atien, (9mDVEhe

ron adjusted to pH 3.5 with i C.agi tive
sandoex peséd SBUER s AR teneioh wini BN ’sﬁ@‘%dq%‘%eﬂ v
ey 720G 9londdmheits sare Trepateblage of the
lf%%@%@ém\ﬁgs 50 ppm of a 40% sol ution of the
i nhibitor. The protection values were cal cul ated from
Hheu s SR, epasienindenés agiuporier REBETYA asons 1o Using
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15bl ank value. In the tables which foll ow,
"conparative 1" denotes a commercial residue anine
guat based on di cocoal kyl di net hyl anmoni um chl ori de
and "conparative 2" an exanple from JP 49026145 _
(N—Iauroylglycine sodium 20 salt, prior art corrosion
inhibitor) and "conparative 3" an exanple fromJP-8

[ to d di sp dium s
or rfnll\%or%lrilgéi O%A ﬁﬁ)ﬂéﬁt cgli(?m b?e (Iréheg]qn%\c,‘gﬂkeéicaiiy
mwﬁfprms Exanpl e Corrosion inhibitor O % protection
conpar ative 1 standard quat 36 conparative 2
I auroy yC| ne sodium salt 45 conparative 3
‘Jiiig tqn, appdetaneealsi @vdins dai usingaCs. a@llgy! or alkenyl

@Qtﬂf@(%ﬂ 'dfof” f@{ﬁrﬁﬁl@”@&@néyﬁéhibgd@oraﬁegﬁgylf émg?a@é( aHB&i&;g%oy]
%ﬁ%rﬁ%q é:og:g P i%tty acna cﬁiopge or oleﬁ chi OnCOrrpoim

Amines of the formula (2) used with preference are, for example,

‘methylamine, ethylamine, * propylamine, butylamine, cyclohexylamine,

dicyclohexylamine, laurylamine, coconut fatty amine, stearylamine,
dimethylamine, diethylamine, dipropylamine, dibutylamine,
3-dimethylaminopropylamine, 3-diethylaminopropylamine,
3-morpholinopropylamine, diethylenetriamine, triethylenetetramine,
tetrasthylenepentamine, monoethanolamine, diethanolamine,
tristhanolamine, morpholine, = morpholine production residues,
N,N-dimethylaminoethanol, N,N-diethylaminoethanol, N,N-dibutylamino-
ethanol, 3-dimethylaminopropanol, N-hydroxyethyimorpholine, 3-amino-
propanol, isopropanolamine, 2-(2-aminoethoxy)ethanol and cyclohexyl-
amino-N,N-diethanol, aminoethylmorpholine and aminoethylpiperazine.

Examples:
General method for the preparation of N-acylmethionine ammonium salts

In a standard stirred apparatus, 1 mol of DL-methionine in 300 ml of water
is neutralized with 50% sodium hydroxide solution. 1 mol of carbonyl
chloride is metered at 15-20°C into the solution formed, in the course of
which the pH is kept at 10-13 by parallel metered addition of 15% sodium
hydroxide solution. The reaction solution is stirred at room temperature for
3 h. The N-acyl-DlL-methionine sodium salt formed is then neutralized with
32% hydrochloric acid, removed from the aqueous salt phase and dried.
Subsequently, the N-acyl-DL-methionine is converted to the N-acyl-DL-
methionine ammonium salt by adding an equimolar amount of the
appropriate amine. The resulting product is characterized by means of acid
number (AN) and basic nitrogen (bas. N). Percentages are percentages by
weight based on the weight of the inventive salt,

Example 1 N-Octyl-DL-methionine monoethanalammonium sait
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13 conpound from exanple 5 85 14 conpound from
exanple 6 83 15 conpound from exanpl e? 82 16 conpound
fromexanple 8 85 ASTM D 2776). Table 2: (LPR test)
Exanpl e Corrosion inhibitor Protection after IN 10
mn 30 mn 60 mn conparative 1 standard quat 53.9
61.2 73.7 conparative 2 7

162.7 g of octanoyl chioride, 117.2 g of DL-methionine and 61.1 g of
monoethanolamine were used to obtain 304.5.1 g of N-octyl-DL-methionine
monoethanolammonium salt with AN = 184 mg KOH/g and bas. N = 4.58%.

Example 2  N-Octyl-DL-methionine triethanolammonium salt

162.7 g of octanoyt chioride, 117.2 g of DL-methionine and 149.2 g of
triethanolamine were used to obtain 392.0 g of N-octyl-DL-methionine
triethanolammonium salt with AN = 143 mg KOHM/g and bas. N = 3.55%.

Example 3  N-Dodecyl-DL-methionine cyclohexylammonium salt

218.8 g of dodecanoyl chloride, 117.2 g of DL-methionine and 99.2 g of
cyciohexylamine were used to obtain 398.4 g of N-dodecyl-DL-methionine
cyclohexylammonium salt with AN = 140 mg KOH/g and bas. N = 3.49%.

Example 4 N-Dodecyi-DL-methionine dibutylammonium salt

218.8 g of dodecanoyl chloride, 117.2 g of DL-methionine and 129.3 g of
dibutylamine were used to obtain 428.3 g of N-dodecyl-DL-methionine
dibutylammonium salt with AN = 130 mg KOH/g and bas. N = 3.23%.

Example 5 N-Cocoyl-DL-methionine morpholinium salt

- 225.3 g of coconut fatty acid chloride, 117.2 g of DL-methionine and 87.1 g

of morpholine were used to obtain 392.0 g of N-cocoyl-DL-methionine
morpholinium salt with AN = 142 mg KOH/g and bas. N = 3.55%.

Example 6 N-Cocoyi-Dl.-methionine N,N-diethyl-(2-hydroxyethyl)-
ammonium salt

225.3 g of coconut fatty acid chloride, 117.2g of DL-methionine and
117.2 g of N,N-diethylaminoethanol were used to obtain 419.5g of
N-cocoyl-DL-methionine N,N-diethyl-(2-hydroxyethyhammonium salt with
AN =134 mg KOH/g and bas. N = 3.30%.

Example 7 N-Oleyl-DL-methionine  2-(2-hydroxyethoxy)ethylammonium
salt

300.8g of oleyl chioride, 117.2 g of DL-methionine and 1054 g of
2-(2-aminoethoxy)ethanol were used to obtain 482.7 g of N-oleyl-DL-
methionine 2-(2-hydroxyethoxy)ethylammonium sait with AN 116 mg
KOH/g and bas. N = 2.87%.

1
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N- | auroyl gl yci ne sodiumsalt 15.4 35.2 42.9
conparative 3 N-nyristoyl-L-aspartic acid disodium
salt 20.0 42.6 47.1 17 conpound from exanple 1 60.5
75.3 88.4 18 conpound from exanple 2 62.9 76.1 90.0
19 conpound from exanple 3 76.4 88.4 97.2 20 conpound
fromexanple 4 74.8 87.3 96.88 21

Example 8 N-Oleyl-DL-methionine triethanolammonium salt

300.9g of oleyl chloride, 117.2 g of DL-methionine and 149.2 g of
triethanolamine were used to obtain 526.0 g of N-oleyl-DL-methionine
triethanolammonium salt with AN = 106 mg KOH/g and bas. N = 2.64%.

-Effectiveness of the inventive compounds as corrosion inhibitors

The inventive compounds were fested as corrosion inhibitors in the Shell
wheel test. Coupons of carbon steel (DIN 1.1203 with surface area 15 cm?)
were immersed into a saltwater/petroleumn mixture (9:1.5% NaCl solution
adjusted to pH 3.5 with acetic acid) and exposed to this medium at a
peripheral speed of 40 rpm at 70°C for 24 hours. The dosage of the
inhibitor was 50 ppm of a 40% solution of the inhibitor. The protection
values were calculated from the mass decrease of the coupons based on a
blank value. '

In the tables which follow, “comparative 1”7 denotes a commercial residue
amine quat based on dicocoalkyldimethylammonium chloride and
‘comparative 2” an example from JP 49026145 (N-lauroylglycine sodium
salt, prior art corrosion inh-ibitor), and ‘comparative 3" an example from
JP-8 337 562 (N-myristoyl-L-aspartic acid disodium salt, prior art corrosion
inhibitor).

Table 1: (Shell wheel test)

Example Corrosion inhibitor & % protection
comparative 1 ___standard quat 36
comparative 2 N-lauroylglycine sodium salt 45
comparative 3 | N-myristoyl-L-aspartic acid disodium salt 38

9 compound from example 1 ‘ 63
10 compound from exampie 2 [
11 compound from example 3 78
12 : compound from example 4 80
13 compound from example 5 85
14 compound from exampte 6 | 83
15 compound from example 7 82
16 compound from example 8 35

- The products were also tested in the LPR test (test conditions analogous to
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conpound from exanple 5 90.3 94.2 98.9 22 conpound
fromexanple 6 92.0 96.7 99.0 23 conpound from
exanple 7 78.5 92.9 98.5 24 conpound from exanple 8
80.1 94.5 98.6 5 As is evident fromthe above test
results, the inventive products have very good
corrosion protection propertges at | ow dosage and
h bly exceed the effectiveness of the prior
§$?ﬂ1 ﬁﬁ%% ors. 10 Table 3 (Shaking foamtest): The
foam properties were tested by the shaking foam
ﬁ$5? e(Lgﬁté s end, 50 mM of a 3% aqueous sol ution

approp iate corrosion inhibitor in
dem neralized water were shaken 20 tines in a cl osed

108, g, aS““ ng. Cyo'n‘&@%n lEflh Hiop 10 Seco?‘?&tecﬁﬁ{aﬁ&e%

assess of the foam ng avi or, atterrthe
shaki ng had ended, the total vol une of t A8 spl 8fi op 60
(foam hei ght) and the foam decay time (tjhf [Uniid min

attai nnent_ of the starting vorume of 50 1) re
Egmlpﬁ(ﬂilr‘(e 1I n_gener alstapgqrd quals | ng netlh E}%S 612 | 73.7

FOMPEALRL) repn\nmmbhb@mrwéomﬁm@anst andisgly 352 | 429

Sui t abl.e T.of road esiimatiqn of the
BemREIae i o \A&amWStF’M“ i ﬁﬁaﬁfcoaé}'ﬁ ng o?%mnghl 6 | 47.1
foam ng. 10 Exanpl edigodiuasisal i nhi bi tjor Foam ng

behavll70r compound from example 1 605 | 753 | 884
18 compound from example 2 629 | 76.1 | 90.0
19 compound from example 3 /64 | 884 | 97.2

20 compound from example 4 /4.8 | 87.3 | 96.8

21 compound from exampie 5 90.3 | 94.2 | 98.9

22 compound from example 6 92.0 | 96.7 | 99.0

23 compound from example 7 785 | 828 | 985

24 compound from example 8 80.1 | 945 | 986

As is evident from the above fest resulfs, the inventive products have very
good corrosion protection properties at low dosage and significantly exceed
the effectiveness of the prior art inhibitors.

Table 3 (Shaking foam test):

The foam properties were tested by the shaking foam method. To this end,
50 ml of a 3% aqueous solution of the appropriate corrosion inhibitor in
demineralized water were shaken 20 times in a closed 100 ml measuring
cylinder within 10 seconds. For the assessment of the foaming behavior,
after the shaking had ended, the total volume of the solution (foam height)
and the foam decay time (time until attainment of the starting volume of
50 ml) were employed. In general, this testing method is moderately
reproducible, but is outstandingly suitable for a broad estimation of the
foaming behavior into weakly foaming, foai‘ning or highly foaming.




conparative 1 standard quat hi ghlry f oam ng

conparative 2 N | auroyl gl ycine sodiumsalt highly

foam ng conparative 3 N-nyristoyl

-L-aspartic acid

di sodi um salt highly foam ng 17 conpound from exanpl e
1 weakly foam ng weakly foam ng 18 conpound from

exanple 2 19 conpound fromgxanple 3 weakly foam ng
20 conpound from exanpl e 4 weakly foam ng 21 conpound

fr om avam-\l

5 foam ng 22 r-nnmmmri from ayanml e.6

LI SAUNAS

f o&ixanpl@3 donpound Cb@n@g&)f&lﬁhitﬁto? Foaming
behavior
comparative 1 standard quat highly foaming
comparative 2 N-fauroylglycine sodium salt highly foaming
comparative 3 | N-myristoyl-L-aspartic acid disodium highty foaming
salt
17 compound from exampie 1 weakly foaming
18 compound from example 2 weakly foaming
19 compound from example 3 weakly foaming
20 compound from example 4 weakly foaming
21 compound from example 5 foaming
22 compound from example 6 foaming
23 compound from example 7 weakly foaming
24 compound from example 8 weakly foaming

Table 3 shows that the inventive compounds have a significantly lower

foam formation tendency than the prior art compounds.

Table 4: Biodegradability (OECD 306) and toxicity (ECsy Skeletonema
costatumy)
Example Corrosion inhibitor Biodegradability | Toxicity
[%] ECso [mg/l]
comparative 1 standard quat 15.2 0.57
comparative 2 | N-fauroylglycine sodium salt 44 5 8.5
comparative 3 | N-myristoyl-L-aspartic acid 50.3 9.5
disodium salt '
25 compound from example 1 92.4 44.5
- 20 compound from exa'mple 3 84.0 22.3
27 compound from example 6 81.5 154
28 compound from example 8 85.4 13.6

As is clearly evident from tabie 4, the inventive compounds exhibit a better
biodegradability and lower toxicity than the comparative exampies from the

prior art, especially compared fo the standard quat.
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weakl y foam ng 24. conpound from exanpl e 8 weakly
foam ng Table 3 shows that the inventive conpounds
have a significantly |ower foam fornmation tendency

~than the prior art conpoundgi1 Tabl e

4: Bi odegradability (CECD 30 and toxicity (ECK
Skaddngt onema cost at un) Exanpl e Corrosi on i nhi bitor

Bi odegradability riol Toxicity EC50 [ny/l]
conparative 1 standard quat 15.2 0.57 conparative 2
N- | aufbglugeytisabs sbdbmposats ol thesfoBmbilec@ypar ati ve 3
N-myristoyl-L-aspartic acid disodiumsalt 50.3 9.5 25

conpound from exanple 1 92.?\‘4{_{%;@1
| HaC /\/}\ - {1
‘ sy COCH

and amines of the formula (2)

ol
A

Z
‘r‘{\N/"R3 |
I {2)
R4

in which

R’ is Cs- to Cap-alkyl, Co- to Cyg-alkenyl, Cs- to Cag-aryl or Cs- to
Cayo-alkylaryl,

R? is Cy- to Csp-alkyl, Co- to Cag-alkenyl, Cg- to Cag-aryl or Cy- 16
C3O—alkyiaryl, or an organic radical which optionally contains
heteroatoms and has from 1 fo 30 carbon atoms, and

R3 R* - are each independently hydrogen, Cs- to Csp-alkyl, Co- to Cag-

alkenyl, Ce- to Cap-aryl or Cs- to Cag-alkylaryl, or an organic
radical which optionally contains hetercatoms and has from 1
to 30 carbon atoms, where R® and R* may also form a cycle

with from 5 to 7 ring atoms including the nitrogen atom,
as corrosion inhibitors.

2. The use as claimed in claim 1, wherein R is an' alkyl or atkenyl
group having from 8 to 18 carbon atoms.

3. The use as claimed in claim 1 and/or 2, wherein'one, two or all R?,

R® and R* radicals are -CH.~CH>-OH.

4. The use as claimed in one or more of claims 1 to 3, wherein two of
the R?, R® R' radicals are one Ci to Cgalkyl group and one

-{CH.CH»0),-H group where n = from 2 to 10.

AMENDED SHEET



26 conpound fromexanple 3 84.0 22.3 27 conpound from
exanple 6 81.5 15.4 28 conpound from exanple 8 85.4
13.6 10 As is clearly evident fromtable 4, the

i nventive conpounds exhibit12 better biodegradability
and |l ower toxicity than the Tonparative exanples from
the prior art, especially conpared to the standard

uat -
Phe. 1 b ksS4 SRrcheddh B oot 2. B WP RA By g the
fopmula (2} s Waqumdsofdme f@@nmaa(ﬁkyl C2-

Car al kenyl, Cs- to C30-ar 5Or C7- to 10Cral kyl aryl,
R2i s Cl- to,CmaIkyI, C2- oCraIkenyI Cs- to

C30-aryl or C7- to Cral kylhﬁry or an organi c radi cal
whi ch optionally contai eroatons and has from1

to 30 carbon atoms, and|R3, Rdare{®ach independently

hydrogen, Cl- to Cral kyl to C30- 15al kenyl, C6-
to C30-aryl or Cr to Cral k§laryl, or an organic
5 in which
R® -is hydrogen or a Ci.30 alkyl radical which optionally contains
heterocatoms, and
X is C, O aorN.

10 6. The use as claimed in one or more of claims 1 to 5 as corrosicn
' inhibitors on and in devices for extraction and transport of hydrocarbons in
mineral oil extraction and processing.

7. The use as claimed in one or more of claims 1 to 5 as corrosion
15 inhibitors in metal processing assistants.

AMENDED SHEET



radi cal which optionally contains heteroatons and has

froml.to 30 carbon atons, where R3 and R4 may al so

forma cycle with from5 to 7ying atons including

the nitrogen atom 20as corrosion inhibitors. 2.The

use as clainmed in claiml1, wherein Rl is an al kyl or

al kenyl group having from8 to 18 carbon atons.

CTRRTBION INHIBSTORS i HAMNGHI NG Rt ASED ShODEGRADABIEI T AND

one, two or all R2,REBU&HED RAXIGdYcal s are

-CH2-CH2-0H. 4. The use as clained in one or nore of

claims 1 to 3, wherein Abstatt the R2, R3, R4

radicals are one Cl- to C8-al kyl group and one 30

- (CH2CH20),-,-H group where n = from2 to 10. 12
TheSnvEhton sdatas tecthai use df isaltcbiadompbuads biothe 2orrriufa (i iaoth amines
of tiich éormniane) ovhéree H' ds i GyERyl, | G-Quatiep il tg-Rf-atyher C,-Cag-
alkyfaoyl MR ais ( 3)-CRBalkB) CHC.hhikenilj ch-BRpas/! hy dCpGeralionargl or an
optiésialld hetdréatbmr aahitaiaing wing artic ogtica0 malihy fioent dao 88 carbon atomns
and IR & asd eash, irdupeNientiy, of brer afdtheakDhdrdden, USeCaalkyl, Co-Cor
alkeallaCpegd,-aml are-Of-afyieylafr =0l aitioBally Heterbaias amtaitisg oryanic
raditd) Havingofir@r on t@3g dnbeteutares vwicsre X't drat R @anadisb form, with
incldsicnsf pies hitrogeryidig aatngdasingrfrom Bés Akingatongxt ract i on

and processing. 7.The use as clainmed in one or nore

of clains 1 to 5 as corrosion 15inhibitors in netal

processing assistants 13 CORROSI ON | NHI Bl TORS

HAVI NG | NCREASED BftD EGRARABI®LF¥ AND REDUCED

TOXI QI TY AbstraCt~ Taesi nvention,rel & es to the use of

salts of corrpounds of the formula (1) and am nes of

the formula (2), where: Rl is Cl-C30-alkyl,

C2- C30- al kenyl, C6-C30-aryl or CT-C30- al kyI aryl, R2

Is O-C30-al kyl, C2-C30-al kenyl, C6-C30-aryl or

C7- C30-al kylaryl or an optionally heteroatom :

cont ai ni ng organic radical having from1 to 30 carbon

atons and R3, R4 are each, independently of one

anot her, hydrogen, Cl-C30-al kyl, C2-Caoa | kenyl,

"C6-C30-aryl or C7-C30-al kylaryl or an optionally

het er oat om cont ai ni ng organi-c radi cal having from1

to 30 carbon atons, where R3 and R4 can also form

with inclusion of the nitrogen atom a ring having

from5 to 7 ring atons. ,




