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Description Corrosion inhibitors having increased biodegradability and
reduced toxicity 5 The present invention relates to a process for inhibiting
corrosion on and in devices for extraction and transport of hydrocarbons

in mineral oil extraction and processing by adding a salt of a nitrogen

base and an N-acylmethionine to the corrosive system. 10 In industrial
processes in which metals come into contact with water or else with

ol ARAEPIPhasic systems, there is the risk of corrosion. This is

particularly marked when the aqueous phase, as in the case of mineral oll
CERIGD AR PIRSRNG B RRESSEE A0 AL 38 GPRNG AR ity
as a result of dissolved acidic gases such as carbon dioxide or hydrogen
15 sulfide. The exploitation of a deposit and the processing of mineral oil
afde¢herefend inveodsibleclgitto it sperifie s éitivesiotinpEotrdseon on and in

‘ege{ppasntidtsesla AR naditable atigorsesNes HIMBRER A mineral oil

extraction and processing 20 have heen known for some time, they will
BRI R R RETRRe 1h, ArE Ao Bt BRSNS an
ehvieyimemiprstdetide. ousragiicabpsiemart corrosion inhibitors, amides,
amidoamines or imidazolines of fatty acids and polyamines have

e?%??r%lf& Y ;9%%%8&%&5;13.\,%‘%8%'“ﬁé&r;}}fsaé&}%‘?{r%fo'&eo RISSCRLRMNLIR IO
concentration’in tne corrosive water p ase. owing Q oor partltlonlng o
eYitbAtoWRieHr GiRGIDSithexstprotiutisTmve tHhBeidedindgREBBagEis is
spietiolitheyr peokdelodegragiabiliiycd piaisynasy atkytanvaanivihmineral oil

CRMRQURES A4 c?égsmbeg?eﬂggs%?rhag é‘ﬂ?@?@%%‘éﬁt\é’ﬂﬂ%}’ 88l as

as the cgrrosion-inhibiting properties, may also possess biostatic

pfopettitls Ofn @ﬁﬁ@ i @%?o%%a%%uasn&@fbﬁa@ GiRtsloPeRuRoRen
contfideed be thzplnitdicslinés; drehibiitaesigriffieambrassiogenf fitimeral oil are
pﬁ{éi%%ezmé@ﬁf@%%aw'@gﬁ&ﬁe QRIFRFEYESOFIRRIAN FRPEABRIABNE

onlsy in a relatively high dosage. The high algal toxicity and the moderate
bFoc?edgradabiIity are restricting the use of quats ever more to

Although suitable anticorrosives for mineral oil extraction and processing
have been known for some time, they will be unacceptable in the future for
offshore applications for reasons of environmental protection.

As typical prior art corrosion inhibitors, amides, amidoamines or
imidazolines of fatty acids and polyamines have exceptionally good oil
solubility and are therefore present only in a low concentration in the
corrosive water phase owing to poor partitioning equilibria. Accordingly,
these products have to be used in high dosage in spite of their poor
biodegradability.

Quaternary alkylammonium compounds (quats) are alternative prior art
anticorrosives which, as well as the corrosion-inhibiting properties, may
also possess biostatic properties. In spite of an improved water solubility,
the quats, for example compared to the imidazolines, exhibit a significantly
reduced film persistence and therefore likewise lead to effective corrosion
protection only in a relatively high dosage. The high algal toxicity and the
moderate biodegradability are restricting the use of quats ever more to
ecologically insensitive fields of use.
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ecologically insensitive fields of use. 2 US-4 240 823 describes
N-acylmethionine derivatives which are used as growth regulators in the
field of crop protection. Amine salts of N-acylmethionine derivatives are
not described. 5 JP-A-8 337 562 and JP-A-8 337 563 describe
N-acylamino acids and their alkali mefal salts, which can also be used as
corrosion inhibitors. No amine salts of"N-acylmethionine derivatives are

deSchizéd 9R3Ades Uit 4N-aestiTipEEaviacy Renivrliserl wikal rasgalisalis as
veishteancgoibeousethastgerreriin Iahlbit@ré APABEAMPIEMine  salts  of
N S T SR R G o e s o

lonine erlva Ives are not descri However, a disadvantage
of the prior art compounds is that their 15 effectiveness is insufficient and
thRt£h8y3BaVEs2 high tehlescy D feamidburiscaN-abjgshohthedidesend their

'%w@cn %{Q;fmgw &%gﬁ'aiwa@ B Whigh r‘é!%ﬁ‘?ﬂﬁf%ﬂﬁ% gﬁgdﬁ%me

roved Corrosion protection. as well 8s a-good water solubiiity
f5 55 erhlapimatyHes ﬂ%%ﬁ‘%%@ Iisterrabedility and lower toxicity

compared to the prior art corrosion inhibitors. It has now been found that,

sysprisieahpa\racy astBRNRiABMANIHE SaLs Anee %&%ﬁaggwagvﬂ%ﬂncan
3?) corr%%on inhibitors an%%lowf m formation ZSﬁE%Hrnc ., and also

O BISHEGr SIS RN YRHDES 8x?éh;?‘ﬂ?é%e dPRERGI™
thalude orealiengGoMpduddsadsin MasylanEh RGO REMITE) Dot
rapdmmines of the formula (2) 3 R2 R3

However, a disadvantage of the prior art compounds is that their
effectiveness is insufficient and that they have a high tendency to foam.

It was an object of the present invention to find novel corrosion inhibitors
which, with constantly good or improved corrosion protection, as well as a
good water solubility and low foam formation, also offer improved
biodegradability and lower toxicity compared to the prior art corrosion
inhibitors.

It has now been found that, surprisingly, N-acylmethionine-ammonium salts’
have outstanding action as corrosion inhibitors and a low foam formation
tendency, and also good biodegradability and reduced toxicity.

The invention thus provides for the use of salts of compounds of the
formula (1)

NHCOR!

and amines of the formula (2)



t (2) R4 in which R'is CI- to Cap alkyl, C2- to C30-alkenyl, C6- to C30-aryl
or C7-to 5 C30-alkylaryl, R2 is C1- to C30-alkyl, C2- to C30-alkenyl, C6-
to C30-aryl or C7- to C3o-alkylaryl, or an organic radical which optionally
contains heteroatoms and has from 1 to 30 carbon atoms, and R3, R4
are each independently hydrogen, Cr- to C3o-alkyl, C2- to C30- 10
alkenyl, C6- to C3o0-aryl or C7- to C30-alkylaryl, or an organic radical
which optionally contains heteéoatoms d has from 1 to 30 carbon
atoms, where R3 and R4 m Isojorﬁ%%rall cycle with from 5to 7 ring
atoms including the nitrogen atorfiy 15 as corrosign inhibitors. The
invention further provides a proce}ss for inhibitiriglorrosion on metal
surfaces, especially of iron-contamiﬁg metals, by adding at least one salt
of compounds of the formulae (1) and (2) to a corrosive system which is
inn2@haamtact with the metal surfaces. The invention further provides salts
obtainable by the reaction of at least one compound of the formula (1)

ioms i the SOHEEIR G o e AUER A R VoR Cr- o
liquid/gaseous aty@kdsitybystems consisting of water and hydrocarbons
wRfch comprisescoirag\e caielituentsosash arsalls @ndials.dp free 82 to
bt E E e
heteroatoms and has from 1 to 30 carbon atoms, and
R® R* are each independently hydrogen, Cq- to Cag-alkyl, Co- to Csg-
alkenyl, Cg- to Cag-aryl or Cs- to Cgg-alkylaryl, or an organic
radical which optionally contains heteroatoms 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.

The invention further provides a process for inhibiting corrosion on metal
surfaces, especially of iron-containing metals, by adding at least one salt of
compounds of the formulae (1) and (2) to a corrosive system which is in
contact with the metal surfaces.

The invention further provides salts obtainable by the reaction of at least
one compound of the formula (1) with at least one compound of the formula

@)

Corrosive systems in the context of this invention are preferably liquid/liquid
or liquid/gaseous polyphasic systems consisting of water and hydrocarbons
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 dicxide.
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Hydrocarbons in the context of this invention are organic compounds
which are constituents of mineral oil/natural gas, and conversion products
thereof. Hydrocarbons in the context of this invention are also volatile 5
hydrocarbons, for example methane, ethane, propane, butane. For the
purposes of this invention, they also in¢lude the further gaseous
constituents of mineral oil/natural gas,%or instance hydrogen sulfide and
carbon dioxide. 10 The invention further provides for the use of the

cempdaisaishe fosnaulaextlorans (Al astbatalPeesiNecrgsiiHda which
t@? 88%%’&%%&3’@%‘{&5% %1{:]1%? géfg F3h ryc%OO%r%?orFﬁB!'% %s thereof.

protection even In the case o ahica stress such'as in

6L AngNcuthig m@mm%f thistalveieceares msp  volatile
rgieroeéremﬂmdfmemmmb@mmﬂt@mtr@tmemopmbeﬁmetfetmwa H3) the
éﬁé @sarﬂmetﬁifsth%wmllélﬁ (3hBy BuNigh 4945 rkﬁ§y§r§9%;%?s ég%eous

radical which optionally ¢ ntalns heteroato
OPRP%Ué“b%e? AURPER SRk ol RERARE RToas 2 aiHsoAnd
atarn2Bedpecially an alkyl or alkenyl group having from 8 to 18 carbon
atoms. R2 is an organic radical which may contain from 1 to 30 carbon
ms and ,opti heteroato s.When R ntalns hetero s, the
BB DA SRR ARG P oI5 ROk Brarahadi Torise
efbodfier) R3 ignslarpcessnO HIgRBtandRAsag@aext, the inventive
instependeotydle anggrganis riieaiswhichanriairveydiedrs eaieBflhigh

t%‘?éocﬁg O8] 8lprms aﬂﬂcﬂpég)ﬂ?q ég%{%%torpga\r%ﬁ %}}OR hanrbdéomﬁ clflnihng of

contain heteroatoms, they are prefera ynltro en an
“metal workpieces.

In a preferred embodiment of the invention, the compound of the formula
(2) is a cyclic amine of the formula (3)

=
X
in which
R® is hydrogen or a Ci.3 alkyl radical which optionally contains
heteroatoms, and
X is C, OorN.

R'is preferably an alkyl or alkenyl group having from 2 to 24 carbon atoms,
especially an alkyl or alkenyl group having from 8 to 18 carbon atoms.

R? is an organic radical which may contain from 1 to 30 carbon atoms and
optionally heteroatoms. When R? contains heteroatoms, they are preferably
nitrogen atoms and/or oxygen atoms. In a preferred embodiment, R? is
~CHz-CH,-OH.

R® and R* may each independently be any organic radicals which contain
hydrogen or from 1 to 30 carbon atoms and optionally heteroatoms. When
R® andfor R* contain heteroatoms, they are preferably nitrogen and/or
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oxygen atoms. In a preferred embodiment, one or both R3 and R4

radicals are -CH2-CH2-OH. The formula (2) thus preferably represents
mono-, di- or triethanolamine. Also in accordance with the invention is the
use of alkoxylated alkanolamines, for example of ethoxylated
N,N-dibutylamino- 5 ethanol. In a further preferred embodiment of the
invention, R1 is C2- to C30-alkyl, C2-Yo C3o-alkenyl, C6- tg C30-aryl or
oxygeBetakglalylaieRres emhodomnhiegnece-hotod-arery, Geicals
te:fe3@any oM QTHoTE3deatylrryR pihar becosaatie rasisabwiiehono-, di- or
optianalieaniine Aliogen slagr sNANas oM 19, i 600N Hamsee of
The inventive compounds ma%/ e used alone or in combination with othér

kAR sRIARRIBIIRS Sin IgE XA BIe shh otthosy e th bb kit utylamino-

cetresion 15 inhibitor sufficient to obtain sufficient corrosion protection
under the given conditions will be used. Preferred use concentrations of
the corrosion inhibitors based on the pure inventive salts are from 5 to

5608 FRTNreiE S HsHEMARABIEBbHEIR, PPBERBCiRIy $érer 18 fopstky!,
pPm. RafictdtvdngliGbldcdrosioy! inhiBitots dbeyadtio/faixtymwioRthis C4- to
IYenking| Salls witl othgtSarrosion aiIters, ARG/ ey, PHET &L SRRKAN or an
inhibitors. %{% I}?rtl ulﬁ\rllg %wta ile corrosion inhibitors and thuatgé)ﬁre erreq ¢
efTBBAIMERT B MY GAV BRGNP FRRRINSS W RS h AR Wi dtfefom * 1O
affldisahsinedo8fd/or imidazolines formed from fatty acids and polyamines
and salts thereof, quaternary ammonium salts, oxyethylated and/or

R IR LAY .iz‘%i‘gé%éo%@@a%%ﬁ;f%ﬁ} RERESA other
dERRWIVEREREI N PR IBECKS: 4B \d8isgah ahiBRIREByo tferuventveaAssrRAion
chibitdimoscéitierylto anhydridefiicibet resenteopetbasen @igdsodiunygiven

hydrrdde)s By sibgeguent neutralization, removal of the 35 aqueous salt
solution and reaction with amines, the inventive N-acylmethionine

ammonium salts are preparable.
Preferred use concentrations of the corrosion inhibitors based on the pure

inventive salts are from 5 to 5000 ppm, preferably from 10 to 1000 ppm,
especially from 15 to 150 ppm.

Particularly suitable corrosion inhibitors are also mixiures of the inventive
salts with other corrosion inhibitors and/or prior art corrosion inhibitors.

Particularly suitable corrosion inhibitors and thus a preferred embodiment
of this invention are mixtures of the inventive salts with amidoamines
and/or imidazolines formed from fatty acids and polyamines and salts
thereof, quaternary ammonium salts, oxyethylated and/or oxypropylated
amines, amphoglycinales and -propionates, betaines or compounds
described in DE-A-199 30 683.

N-Acylmethionine derivatives are prepared by acylating methionine by
means of a carbonyl chloride or carboxylic anhydride in the presence of a
base (e.g. sodium hydroxide). By subseqguent neutralization, removal of the
aqueous salt solution and reaction with amines, the inventive
N-acylmethionine ammonium salts are preparable.

For this purpose, preference is given for economic reasons to using



10

15

20

25

30

35

For this purpose, preference is given for economic reasons to using 6
DL-methionine which can, though, likewise be used in enantiomerically

pure forms. For the acylation, preference is given to using C8-18 alkyl or
alkenyl 5 chlorides, for example octanoyl chloride, decanoyl chloride,
dodecanoy! chloride, coconut fatty acid chloride or oleyl chloride. Amines

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

et/ RGO HiFSH MM eCHUtyROYER, égk@mmymnmed 10 enantiomerically
disyeidaemdamine, laurylamine, coconut fatty amine, stearylamine,
dimethylamine, diethylamine, dipropylamine, dibutylamine,

3- dlmethylamlnopropylamlne 3-diethylaminopropylamine,

 3RBryHe i AGBRH Tanh R CEReH | dRe URink 1H6iRgIeRetstralitheor alkenyl

tethdeticden dpertaanimde nootarethbotlaniee, dethaoglarhloeddb dodecanoyl

trietaplaninsn MesRglNe cRRRY G RIGAUgtioResidues,
N,N-dimethylaminoethanol, N,N-diethylamihoethanol, N,N-dibutylamino-

ethanol, 3-dimethylaminopropanol, N-hydroxyethylmorpholine, 3-amino-
pfopéres, isbptopafiolamiae (2} (2saatinosthoxyjeitrancearateyclohegybmple,
améms}}bhhﬂ@th%ﬂﬁ%mmet {BRRHBE apg: %ﬁ@th)’!%%@@)@%r%%e

Gfaneral me thoifor the pre arat glf\l nne - m
Sl | UG e O RN 19 Gy Siearviamine,
Dmrﬁ@fm@im@an 300 iiathviareine, neutraﬁﬁér@wtarw% sodiumiibutylamine,

hsdmm@tag@kwmrbmmr@fr@rbonyl chloride is 1pefRradaklecpdsHNtMIne,
cours Is ke

ara Ieﬁgrr@ére%) 8%&%2%f 15%831.%%1\\3@?%%%%(% solu%égh éﬁ?i\ :%é%(cr: Sqr{ne

s@&ﬁﬁ#%'@ﬂﬁ@@rﬁ?%‘aﬁr temperSORORIP QO HNifke d’e*ham‘amme

NedegylelDblamethéoninensogibiolisalt formedaadlira neutralizediovith 32%idues,

hyOFQEHRE OEichi FRPYRG MO %%@&Hﬁ%ﬂﬁ.ﬁ@l&tﬂ%ﬁ%@ ang Qrkﬁguglamm@

Su se enily, the cyl-DL-methioning’is conver to the N-acyl
LII E-S ;metwy%%gnopmpanol N-hy roxye‘%ylmorphohne

propanol, isopropanolamine, 2-(2-aminoethoxy)ethanol and cyclohexyl-
amino-N,N-diethanol, aminoethylmorpholine and aminoethylpiperazine.

~amino-

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

In a standard stirred apparatus, 1 mol of DL-methionine in 300 mi of water
is neutralized with 50% sodium hydroxide solution. 1 mol of carbonyl
chioride 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-DL-methionine sodium salt formed is then neutralized with
32% hydrochloric acid, removed from the agueous 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 monoethanolammonium salt
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methionine ammonium salt by adding an equimolar amount of the
appropriate amine. The resulting product is characterized by means of
acid 35 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 monoethanolammonium salt 7 162.7 g of
octanoyl chloride, 117.2 g of DL-methionine and 61.1 g of

nidrbéthandlaviaecyerehipédtto dblath@od 5D gnosthionine and 61.1 g of
Kl \'r'rﬂﬁ"iOH/ﬂe@iad ﬁt}*ﬁﬂh'ﬁ’rﬁ@ '\f %@%%' YRR @@WOBHS% W%%Ni DL8heMGionine
s 0 e C ethipnine
e e e R AR e BT 2 B N = 4.56%.
DL-methionine and 149.2 g of trlethanolamlne were used to obtain 392.0

gEiphsy DLNYERENGDNesieibanamsmemismsationitimAdar 143 mg

o E1xf'afn§ I
clohe@%ﬁ%ﬁ%})%]uﬁ ﬁ%l%g 8 gof o%égr@;ﬁf )(A)Erldlmgﬁéﬁ? nmg 2gof
E%ﬁ@ﬁ%ﬁfﬁ@ﬁn&’@@zﬁ%@ 59c|eH@ma%ﬁa@merefué\é@@%%mem'ne

gtoéfiatadecyDhivmetdtviie AlcloHdgylam O asdibasthNAN 35210,
mg KOH/g and bas. N = 3.49%. 15 Example 4 N-Dodecyl-DL- methionine

d t218 d loride, 117. 2

DA e RP36% o LA RO b 48,3 o
o?.kacPer@f/IdDLj&ﬁeﬂwhm!éoddﬁxtymr?\ﬂ\@nmhﬁamthmm»e 380 189.2 g of
@H@ﬁ?&?l@ﬁﬁnﬁ'&&éi%@%@%@@ﬂ? 'l?'e&gﬂ\lfi Y!!‘(Jjé h@ﬂlﬂ‘?eth;onme
mor. iniym sa conu aci ri

Dt meFt% I%Lfenrgngﬁa g7 fgi 0 %rfl%"lc')%gholﬁgwe e useogtg%%%alﬁ 3%2 (?éi%f/
N-cocoyl-DL-methionine morpholinium salt with AN = 142 mg KOH/g and
bEgahh s S 55YN-Zin Bxaynpie-tnbHGosd-Bilbunednenisieum salt

’\E adgz ¥ @ ﬁ”&ﬂﬁ%m?ﬁ”}‘?ﬁ%% ﬁ?%&ﬂ&ﬁﬂ?&%‘ﬁcf AV of

117.2go0 Lmet lonine and

NIRR ‘Hiﬁé!?d’;?r%m%‘%fﬁ]a%?%% Q530 ‘é%%a%h%ﬁ gYyddecyl-DL-methionine
NitndgidrDianethiaaheviihiNabiet 3 {2xiny HioxY/ethyliamas diiard. 8akswith

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-cocoyi-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, 117.2 g of DL-methionine and
117.2 g of N,N-diethylaminoethanol were used fo obtain 419.5g of
N-cocoyl-DL-methionine N,N-diethyl-(2-hydroxyethylJammonium salt with
AN =134 mg KOH/g and bas. N = 3.30%.

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

300.9 g of oleyl chloride, 117.2g 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 salt with AN 116 mg
KOH/g and bas. N = 2.87%.
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30 AN = 134 mg KOH/g and bas. N = 3.30%. Example 7
N-Oleyl-DL-methionine 2-(2-hydroxyethoxy)ethylammonium salt 300.9 g
of oleyl chloride, 117.2 g of DL-methionine and 105.4 g of 35
2-(2-aminoethoxy)ethanol were used to obtain 482.7 g of N-oleyl-DL-
methionine 2-(2-hydroxyethoxy)ethylammonium salt with AN = 116 mg
KOH/g and bas. N = 2.87%. 8 Examp% 8 N-Oleyl-DL-methionine
tristharafh mdhiOie ddi 308 thip oinel éiibtivoridanmanigafalt

Dzemgt iogineyRAY 149:ige0f metbﬁoamme W@ﬁi%ﬁﬁ%toma'm@zﬁ@ of
e - DL methlonlne t
R R e pse L T A e anine

aB"@éiﬂﬁﬁ?ﬁmﬁm% saitswﬁveé\hk/e &a&mi@mmm abtarfdSion
inhibitors in the Shell wheel test. Coupons of carbon steel (DIN 1.1203

rsed into a saltwater/petroleum
mnﬁure (%%%g%ﬁl&%ﬁ@é )lmc%rg a%?ﬁ?t rgn[o ?F:f Wi Ogclé\b cBa{(?F and
exposed to this medium at a peripheral speed of 40 rpm at 70C for 24
hotes. iﬁ\rmﬂoeag:emabadmmbi@rtmsdé(é@m@mizﬂdl@%tﬁbhﬂierirofttﬂeesr\eﬂ

'nnrra@rte@eecﬂfeyaﬁgoef ‘éﬁl‘tﬁ%ﬂ‘@%@l ﬁ\l}"%‘t? W%JH%%% nge?é%m)

of the couE ns based on a lue. In the esw ich follo

blank v

"D AR SP UG %@Mﬁ@mﬁ@gm%m%e Gubphaddadreolution

d&ﬁd}@@&kﬂylﬂ]m&ﬂhﬁlm&mam&mmﬂdﬁ aetl "eppusactice Plamednplat a

froarghet802pk4a (Nflaw%}alygtne@@'ua} 2@4&% P§'0frﬁ5 %%Q”of the
mhhbbqg and aratl exa le fro @% ZH}H

o A e e b 0 OBl moRspjection

T*é@}[éeﬁ \@ﬁ@pa}ﬁ@@t@éﬁ;ogsthe mass decrease of the coupons based on a

blank value.

In the tables which follow, “comparative 1” denotes a commercial residue
amine quat based on dicocoalkyldimethylammonium chioride and
‘comparative 2" an example from JP 49026145 (N-lauroylglycine sodium
salt, prior art corrosion inhibitor), 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-lauroyiglycine sodium salt 45
comparative 3 | N-myristoyl-L-aspartic acid disodium salt 38

9 compound from example 1 83
10 compound from example 2 72
11 compound from example 3 78
12 compound from example 4 80
13 compound from example 5 85
14 compound from example 6 83
15 compound from example 7 82
16 compound from example 8 85

The products were also tested in the LPR test (test conditions analogous to
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Example Corrosion inhibitor O % protection comparative 1 standard quat
36 comparative 2 N-lauro | lycine sodium salt 45 comparative 3 N-m risto
I-L-as artic acid disodium salt 38 9 compound from example 1 63 10
compound from example 2 72 11 compound from example 3 78 12
compound from example 4 80 13 compound from example 585 14
compound from example 6 83 15 compound from example 7 82 16
E%Hdzf?gﬁl)example 8 85 The products were also tested in the LPR
test (test conditions analogous to 9 ASTM D 2776). Table 2: (LPR test)
E-}(Qg@lg qﬂ,gs[@%;nmbltor Protection after [% 10 30 60 min min min

comparative 1 standard quat 53.9 61.2 73.7 comparative 2 N-lauro | |
cine sodium salt 15.4 35.2.42.9 comparative.3.N-myristoyl-l -aspartic acid

20.08&a6p21 disodium gadbsiconmpabiidrfrom exampRedieaion/afitar [%]

88.4 18 compound from example 2 62.9 76.1 90.0 19 c@npou from 80

example 3 76.4 88.4 97.2 20 compound from example 4 74.8 87.3 96.8 .
21 compound-from-example 590.394.2 98.9 22 compBiid frofiexamfi’

6 @1(pa6ar89.D |23 compouwstahitan example 7 78.5980®8.561.2 | 73.7
comparative 2 N-lauroylglycine sodium salt 154 | 352 | 429

comparative 3 N-myristoyl-L-aspartic acid 20.0 | 426 | 471
disodium salt

17 compound from example 1 605 | 753 | 884
18 compound from example 2 62.9 | 76.1 90.0
19 compound from example 3 764 | 884 | 97.2
20 compound from example 4 74.8 | 87.3 | 96.8
21 compound from example 5 90.3 | 94.2 | 989
22 compound from example 6 82.0 | 96.7 | 99.0
23 compound from example 7 785 1 929 | 985
24 compound from example 8 801 | 945 | 98.6

As is evident from the above test results, 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, foaming or highly foaming.
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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
costatum)
Example Corrosion inhibitor Biodegradability |  Toxicity
[%] ECs0 [mo/]]
comparative 1 standard quat 15,2 0.57
comparative 2 | N-lauroylglycine 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
26 compound from example 3 84.0 22.3
27 compound from example 6 81.5 15.4
28 compound from example 8 85.4 13.6

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

prior art, especia

lly compared to the standard quat.




Table 3 shows that the inventive compounds have a significantly lower
foam formation tendency than the prior art compounds. 5 Table 4:
Biodegradability (OECD 306) and toxicity (EC50 Skeletonema costatum)
Example Corrosion inhibitor Biodegradability Toxicity EC50 [mg/1]
comparative 1 standard quat 15.2 0.57, comparative 2 N-lauro | | cine
sodium salt 44.5 8.5 comparative 3 N-?nyristoyI-L-aspartic acid 50.3 9.5
dis@diem salt 25 compound from example 1 92.4 44.5 26 compound from
example 3 84.0 22.3 27 compound from example 6 81.5 15.4 28

cOMPOURION EXAIIE S 54,436,408 sl eyident rom table 4,

the inventive compounds ex lodegra y and lower
toxicity than the comparative examp(l&z%qﬁ]ﬁtpe prior art, especially
compared to the standard quat. 11 > The use of salts of
compounds of the t%r@slf\ (1) NHCQAR1 H3C (1) 5 and &hines of the
formula (2) R2 R3 (2% inwvhich R s Cr.te G30-alkyl, C2- to
C3o0-alkenyl, C6- to C30-aiy/l or C7- to T0C30alkylaryl,

5 and amines of the formula (2)

Rg\N/RS |
| {2}
R4
in which
R is Cs- to Cag-alkyl, Co- to Cag-alkenyl, Cs to Cag-aryl or Co- to
10 Cag-alkylaryl,

R? - is Cy- to Cap-alkyl, Co- to Cag-alkenyl, Cs- to Cag-aryl or Co- {0
Csg-alkylaryl, or an organic radical which optionally contains
heteroatoms and has from 1 to 30 carbon atoms, and

R® R* are each independently hydrogen, C+- to Csg-alkyl, Cy- 1o Cag-

15 alkenyl, Cs- to Cag-aryl or Cy- to Cgyp-alkylaryi, or an organic

radical which optionally contains heteroatoms 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,

20  as corrosion inhibitors.

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

25 3. The use as claimed in claim 1 and/or 2, wherein one, two or all Rz,
R?® and R* radicals are -CHz-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 Cs- to Cgalkyl group and one
30 -(CH2CH20),-H group where n = from 2 to 10,
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R2 is ClI- to C30-alkyl, C2- to C30-alkenyl, C6- to C30-aryl or C7-to
C30-alkylaryl, or an organic radical which optionally contains heteroatoms
and has from | to 30 carbon atoms, and R3, R4 are each independently
hydrogen, CI- to C30-alkyl, C2- to C30- 15 alkenyl, C6- to C30-aryl or C7-
to C30-alkylaryl, or an organic radical,which optionally contains _
heteroatoms and has from 1 to 30 carbon atoms, where R3 and R4 may
also form a cycle with from 5 to 7 ring atoms including the nitrogen atom,

28 as cormesiggeiniibitaimet Thelage asoidimed inclalich, thvbereimB bisthe

afb%i’ao rlw}ge?)éog{%%%?gﬂgv rﬂmﬁﬂg carbon atoms. 25 3. The use

as claime claim 1'an erein‘one, two or all R2, R3 and R4
radicals are -CH2-CH2-OH. 4. The &2 as claimed in one or more of
claims 1 to 3, wherein two of the R2, R3, R4 radicals are one C1- to
C8-alkyl group and one 30 -(CHf )"-H group where n = from 2 to 10.
12 5. The use as claimed in claim 1 a’a/or 2, {8’ which the amine of the
formula (2) is a compound of the fgrmula (3) R5 1(3) X 5 in which R5 is
hydrogen or a CI-30 alkyl radical whith optionally contains heteroatoms,
and Xis C, O or N. 10 6. The use as claimed in one or more of claims 1 to
5iasfeErpsion inhibitors on and in devices for extraction and transport of

hydrocarbons in mineral oil extraction rogessing. . .
: ?-Qq 15 hydrogen or a Ciap aquﬂ ea ica wﬁlch optionally contains

heteroatoms, and
X isC, OorN.

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

8. A salt obtainable by reacting compounds of the formula (1)

NHCOR!

H.C /\/i\ (1)
g COOH

with amines of the formula (2)

2 3
R\‘N /R
| (2)
R4
in which
R is Co- to Cap-alkyl, Co- to Cap-alkenyl, Cs- to Cag-aryl or Co- to
Cag-alkylaryl,

R? is C~ to Cap-alkyl, Co- to Cyg-alkenyl, Cg- to Cyp-aryl or Cy-to



7. The use as claimed in one or more of claims 1 to 5 as corrosion 15
inhibitors in metal processing assistants. 8. A salt obtainable by reacting
compounds of the formula (1) NHCOR1 H3C \'S CO0H (1) with amines of
the formula (2) R2 R3 N 1 (2) 20 in which R1 is C2- to C30-alkyl, C2- to
C3o-alkenyl, C6- to C30-aryl or C7- to, £30-alkylaryl, 25 R2 is C1- to
C30-alkyl, C2- to C30-alkenyl, C6- to 8) O-aryl or C7-to 13 C3o-alkylaryl,
or an organic r&dicalKMReA. dPtidRafySEsHealivsl sl vYRaeRHERAIYY Hhetains
from 1 to 30 caiasyatoatsnandiRch RAfane eath3odepeoderttynsydragen,
Cﬂﬁ@@?’o'a'kyér&%‘at%%ﬁéhﬁ%ﬂtlly?ﬁ%ﬁogﬁﬂjﬂl % €5-Bkyl, Co to Cao-

C3o-alkylaryl, or an organic 5 radical’'w ptionally contains

heteroatoms aAdCRRY frbri 1%d-30@5bBh Sionte, Whet R Yn@RAMRganic
5 also form a cycledisdthvrooh Bdidnally atoransdhedergatemsteogehastdmom 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.



