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Alkenylsuccinic acid derivatives as metalworking
auxiliaries

The use of metalworking auxiliaries extends to numerous

5 working processes for pre- and after-treatment of metals.
The field of work comprises cutting and non-cutting
shaping of metal components. Drilling and cutting oils
are employed for cutting shaping, and milling and drawing
oils are employed for non-cutting shaping.

10 Anticorrosion agents and emulsifiers in emulsifiable
metalworking fluids should meet the following
requirements:

1. pronounced corrosion protection properties with
respect to ferrous metals

15 2. emulsifying power with .fespect to mineral oils,

possibly also in.combinaﬁion with selected nonicnic
compoundsl _

3. low tendency to foam or rapid collapse of foam

4. prevention of the growth of microorganisms

20 These requirements are only partly met by the compounds
which are already known. ]
Salts of C,~C,,~alkenylsuccinic acid half-amides and their
use as anticorrosion agents are known from EP-A-127 132.
However, these compounds do not exhibit an adequate

25 emulsifying power, which leads to inadequate service
lives of the emulsion to be used. Furthermore, emulsions
comprising these compounds tend teo foam, which is a
disadvantage in partiéular during working processes such
as grinding, when the emulsions are exposed to high.

30 mechanical influences.

Alkanolamine salts of (;-Cw-alkenylsucclnlc acid half-
amides, where a primary amine, havxng a C;=Cyo- alkyl chain

is employed for half-amide formatxon, are Qesgrxgedhlggs -
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type ?N 9% I n an autonotive air condi- 5 preventing device
610 ar US-A- 4 875 tioning system
834 to so that an explanation thereof is Figure 1

\lllustrates a general construction of a omtted. wobbl e plate type
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sySt em \7N1t h reabfeamides, Fiigere se&n&%ﬁﬁﬂlhléﬁgl%ﬁnq\ﬂlt gbnlbld ﬁH)Sﬁ' g
pi st ons are, ORPEeE cl udes cylindrical housin
assen- ably angghgosefye?%%?gﬁapéﬁf q%?é??##] . bly 20

i ncludi ng cylinder block 21, front end plate 23 to mobble plate 60 t hrough

piston rod 72.q ggllbgggmﬁgt at,. Qﬂﬁ | nder c crank
chanmber 22_ one end of ro 75 |g'f| y recelvedi %%3?% gflqﬁt
formed betdeenfdllibyekhe| veer of bhese reompamisp ate pi ston 71 by caul ki ng

an edge of socket 711, and ball 23, and rear end plate 24 attached to

t he ot her end 15 = 72b_at the ofher end of rod 72 Is firmy received in
The object of the invention is to provide derivatives of

alkenylsuccinic acids which combine the properties
described above.

Surprisingly, it has now been found that this object can

10 be achieved by salts of alkenylsuccinic acid half-amides
which contain alkoxyalkylamines as the amine component,
if appropriate as a mixture with salts of alkenylsuccinic
acid half-amides which contain an alcoholamine as the
ester group, and alkenylsuccinic acid imides.

15 The invention relates to salts of alkenylsuccinic acid
alkoxyalkyl-half-amides of the formula Ia and/or Ib

la Ib
R'-CH-CO-NHR2 R'-CH-COO®Mm®
[ !
CH,-CO0®M® CH,-CO-NHR?

if appropriate as a mixture with salts of alkenylsuccinic
acid half~-ester amines of the formula IIa and/or IIb

Ita b
R'-CH-COO-CHR4-CH,-NRSR6 R'-CH-CO0®M®
I _ I
CH,-co0°Mm® CH,-COO-CHR*-CH,-NR5RS
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of cy1fnder'bfock 21. Front end plate 23 is mounted on socket 601 of

wobbl empplsaéeeHBBedmReplagsi ki ng an edge of cylinder block 21 forward (to
Bﬂu of socket 601. But, balls 72a and 72b are slidable

the |ef

.al ong LL“\!\HI“ r22 by a plurality of bolts 101. Rear end an inner
spheric urtface of sockets 711 and 60%, 3re- plate 24 is nmounted on
cylinder block 21 at its oppo- spectively. The center of the

bal | - and- sockeanfiépnt abkenylsusciriemichy imiglay af thheoffoyoiila IJ3Z. Val ve
plate 25 is 20 piston 71 ks |ocated on the |ongitudinal axis of cylinder

| ocated between rear end pRard Ba@&ha~eylinder biock 70. It should be
under st ood that, although onIy‘one N-oR ! Openi ng 231lils centrally forned
in front end plate baII-and-ébﬂkéﬂ:?6]nt is illustrated in the draw ng,

23 for supporting drive shaft 26 by bearing 30 dis- there are a pluratity

of sockets arranged peripherally posed I n the opening. The inner end
portion of driyxea whiehind wobble plate 60 to receive the ball of various

Shaft 20 1= TokstabLy SumnoListRy:Pa itealy it BEorhosy £, et Mo
cylinder block 21. albekygl borCy€getalkyd tia whieh Raldanober glizaight-
5 - chain or branched;
R? is -{(CH,),~-0-(A),~R?, where _
A is -CH,-CH,-0- or -CH{R')-CH,-0-, in which
R? is C,~C,;~alkyl, ‘and in which R® can be straight-
' chain or branched,
10 R is hydrogen or methyl,
n is a number from 1 to 6,
is a number from 0 to 8 and
M* is an alkali metal or alkaline earth metal cation or
an ammonium ion of the formula HNR®R°R’, in which R’,
15 R® and R’ are identical or different and are hydro-
gen, C,-C,~alkyl or hydroxy-(C,-C;)-alkyl,
in particular
2-hydroxyethyl and 2-hydroxypropyl.

The alkenylsuccinic acid half-ester amine salts of the

20 formula IIa and IIb and the alkenylsuccinic acid imides
of the formula III can occur as by-products during
preparation of the alkenylsuccinic acid alkoxyalkyl-half-
amide salts of the formula Ia and Ib and are usually
present in concentrations of 0 to 40 % by weight, prefer-

25 ‘ably 0 to 20 % by weight, as a mixture with the alkenyl-
succinic acid alkoxyalkyl-half-amide salts of the
formula Ia and Ib.

The invention likewise relates to a process for the
preparation of salts of alkenylsuccinic acid alkoxyalkyl-
30 half-amides of the formula Ia and/or Ib, if appropriate
as a mixture with salts of alkenylsuccinic acid half-
ester amines of the formulae IIa and(or IIb and/or
alkenylsuccinic acid imides of the formula III, which



Bore 210 By
i ncl udes
nmechani s
whi ch co

Yal ve plate 25 Is Iocated be- .

rod 195.
Val ve co
val ved s
which is
cyl i nder

m
np

ntrm

uction
forme
bl ock

ctlon chanber 241 and central |ocated dis-
essure responsive bellows charge chanber 251

Bras 0. & rearmard end surface of cylin- Rear end plate 24
p 4 ﬁﬁ eedt ed der block 21 to dispose valve contro

tween cylinder block 21 and rear end plate 24 and i n-

193 andy di scharge pressure responsive

megiperiisEn DSsaoning| S1kdrey nening cang idclditgsira dddinaldy y of

|, 1k claosi ng_of _comuni cati on path 150,
ﬁ%ﬂaﬁgﬁlﬁgﬁ%e 02’54f'he f fmégﬁei}’l ve cylinders 70.

21 and | ater-nentioned val ve plate Val ve plate 25 al so

in

includes a plurality of valved di gn-(ch,)asge H%RQOO in orggr to provide
| SC

conmmuni cation be- charge ports 252 I|nk|ng d

arge chanbers 251

tween crank chanber 22 and suction chanber 241. 35 with respective
cylinders 70. Suctdtdierports 242 and . Further details of valve control

R, < H a8l Rer 20 Fhiah ipef e kAl RN i 1 1

mechani s
t he conp
US- A-

m 19 a
onént

4 011 02

10

15

20

25

30

9 to $hianched,
n is a number from 1 to 6 and
m is a number from 0 to 8,

in a molar ratio of 1 : 0.7 to 2.5, preferably 1 : 0.8
to 1.2, at temperatures of 20 to 120°C, preferably 60 to
100°C, and carrying out this reaction in the presence of
an amount of base which is equimolar to the alkoxyalkyl-
amines of the formula IV, or adding an amount of base
equimolar to the alkoxyalkylamines of the formula IV
after the reaction.

Bases which are employed are alkali metal hydroxides,
alkaline earth metal hydroxides, alkanolamines of the
formula NR°R’R’ or mixtures thereof.

The base is usually employed in an amount equimolar to
the alkanolamines.

The preparation of the alkenylsuccinic acid anhydrides
used as starting materials is carried out by reaction of
olefins and maleic anhydride and is known. Preferred
olefins are oligomers of ethylene, propylene and butyl-
ene, and olefins having an internal double bond. For
example, n-dodecenylsuccinic anhydride can be prepared by
reaction of n-dodec-l-ene with maleic anhydride at
temperatures cof 150 to 230°C under a pressure cof 3 to
10 bar in the presence of suitable free radical
inhibitors. The alkenylsuccinic acid anhydrides thus
obtained can be employed for the preparation of the
compounds according to the invention either after
purification by distillation or recrystallization or
directly.
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acid half-ester amines of the formula IXIa and/or IIb

and/or alkenylsuccinic acid imides of the formula III are

used as metalworking auxiliaries, in particular as

10 anticorrosion agents and an emulsifier in aquecus and/or

cil-containing formulations or metalworking fluids.

The invention likewise relates to aqueous and/or ocil-con-
taining formulations for working metals, in particular
for use as cooling lubricants, which comprise the above-
15 mentioned salts of ' alkenylsuccinic acid
alkoxyalkyl-half-amides of the formula Ia and/or Ib, if
appropriate as a mixture with salts of alkenylsuccinic
acid half-ester amines of the formula IIa and/or IIb
and/or alkenylsuccinic acid imides of the formula III.

20 The alkenylsuccinic acid alkoxyalkyl-half-amide salts of
the formula Ia and/or Ib prepared by the processes
described above, if appropriate as a mixture with salts
of alkenylsuccinic acid half-ester amines of the
formula IIa and/or IIb and/or alkenylsuccinic acid imides

25 of the formula III, form a clear solution in water and,
with mineral oil, give formulations which are readily
emulsifiable in water. These compounds are employed in
concentrated form as emulsifiers and anticorrosion agents
in oil-containing and/or aqueous formulations. The

30 concentration of the alkenylsuccinic acid alkoxyalkyl-
half-amide salts of the formula Ia and/or Ib, if appro-
priate as a mixture with salts of alkenylsuccinic acid
half-ester amines of the formula IIa and/or IIb and/or
alkenylsuccinic acid imides of the formula III, in the

35 formulation is higher than that during use and is usually
10 to 80 % by weight. The formulation is diluted with
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water before use. The dilution ratio is in general 1 : 10
to 1 : 100. The use concentration of the alkenylsuccinic

10 acid alkoxyalkyl-half-~amide salts in metalworking fluids,
for example drilling, cutting, drawing and milling
fluids, is in general about 0.1 to 10 % by weight,
preferably 2 to 10 § by weight. The concentration men-
tioned relates both to the use of the products in water

15 and to their use in mineral oil/water emulsions during
metalworking. Metalworking fluids are also to be under-
stood as meaning cooling lubricants.

The alkenylsuccinic acid alkoxyalkyl—half-amiée salts are
employed as an emulsifier with corrosion protection in
20 aqueous metalworking fluids containing mineral ocil and as
an anticorrosion agent in aqueous metalworking fluids
which are free from mineral oil. They are suitable for
mixing with customary mineral oils, in particular with
naphthene-based and paraffin-based mineral oils and
25 mineral oils on a mixed basis.
The. formulations or metalworking fluids can comprise
additional auxiliaries for optimizing the emulsifying
properties and the corrosion protection. Auxiliaries
which are particularly advantageous for this purpose are
30 oxyethylates of the formula V

R°-0- (CH,~CH,-0) H v

in which R® is C,,-C,, alkyl, C,,~C,, alkenyl or alkylphenyl
having a total of 10 to 20 carbon atoms and p is a number
from 2 to 10. .

35 Fatty acid alkanclamides of the formula VI
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pistons 71 respectively, and points W1-W7_ repeated while camrotor 40
rotates. This cyclic colli-

R*-CH=-NR!’R!! VI

in which R’ is C,,-C,, alkyl or C,,-C,, alkenyl and R} and
R are identical or different and are hydrogen or
hydroxy-(C,-Cs}-alkyl, in particular 2-hydroxyethyl or

) 2-hydroxypropyl, can also be employed as auxiliaries.
Further suitable auxiliaries are ether-carboxylic acids
of the formula VII

R'?- (0-CH,~CH,) ;- (O-CH (R*)-CH,) ,~CH,COO"X* VII

in which _

10 R¥? is a branched or unbranched, saturated or unsaturated
Ce~C;, alkyl or C,-C,, alkenyl radical and q and r inde-
pendently of one another can assume values from 0 to 10,
with the proviso that the sum of q and r is at least 1
and X is hydrogen or an alkali metal atom or alkaline

15 earth metal atom.

Auxiliaries which are likewise suitable are alkoxylated
primary amines of the formula VIII

RY-N[ (-OCH,~CH,-0) H]], VIII

in which
20 R  is C;,-C,,-alkyl, or alkenyl, preferably C,,~C,,~alkyl,
P is a number from 2 to 10, preferably 4 to 6, and
u is the number 1 or 2, with the proviso that if u
is 1 a hydrogen atom is located on the free bond of
the nitrogen atom.

25 Other suitable auxiliaries are also fatty acid polyglycol
esters, in particular of saturated or unsaturated fatty
acids having 10 to 22 carbon atoms in the alkyl chain and
1 to 10 ethylene oxide units, such as oleic acid having
4 to 6 ethylene oxide units. The formulations in general

30 comprise these auxiliaries individually or in mixtures in
amounts of in each case about 20 to 40 % by weight. The
formulations for this purpose furthermore can comprise
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each of reSDGCbbf%rmination of the acid number:

To determine the acid number, stated in mg of KOH/g of
substance, 0.1 to 0.5 g of the sample is weighed into a
150 ml glass beaker and dissolved in 60 to 80 ml of

10 ethanol and the solution is titrated with 0.1 N ethanolic
potassium hydroxide solution. The end point is indicated
potentiometrically (apparatuses: Metrohm
Titroprocessor 682, Dosimat 665 with combined pH glass
electrode) .

15 Ascertaining the base nitrogen and the amine number:
To ascertain the base nitrogen, stated in % of N, 0.1 to
0.5 g of the sample is weighed into a 150 ml glass beaker
and dissolved in 60 to 80 ml of glacial acetic acid and
the solution is titrated with 0.1 N perchloric acid in
20 glacial acetic acid. The end point is indicated potentio-
metrically (apparatuses: Metrohm Titroprocessor 682,
Dosimat 665 with combined pH glass electrode).
The amine number, stated in mg of KOH/g of substance, is
calculated from the value for the base nitrogen from tlie
25 formula:

amine number [mg of KOH/g] = % of base N x
5.61/0.140067 .
The icdine color number denotes the concentration of free
iodine in an iodine/potassium iodide solution (in mg of
30 iodine per 100 ml of iodine/potassium iodide solution)
and serves to characterize the color or transparency of
this solution and liquids of a similar type. The basis
for the ‘determination of the iodine color number is the
iodine color scale (comparison tubes). Literature:
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25 which are located at the center of the ball-and-socket In an
assenbl i ng_process of the conpressor, joint of identical seven pistons

711- 717, respeexapelg. 1

Preparation of C,,,,~alkenylsuccinic acid 3-butoxypropyl-
half-amide triethanolammonium salt

A mixture of 127.5 g (1.0 mol) of 3-n-butoxypropylamine,
149.1 g (1.0 mol) of triethanolamine and 30 g of water
.10 was initially introduced into a 1 1 three-necked flask
with a stirrer, internal thermometer and reflux condens-
er, and 279.2 g (hydrolysis number: 401.9 mg of KOH/g;
1 mol) of technical grade C,,,,~alkenylsuccinic acid
anhydride (chain distribution of the starting olefin
15 mixture: 65 % by weight of dodecene, 35 % by weight of
tetradecene) were metered in over a period of 0.5 hours
(exothermic reaction). The internal temperature was
limited to not more than 50°C by periodic cooling. When
the addition had ended, the mixture was subsequently
20 stirred at 50°C for a further 2 hours. At this point in
time, the reaction mixture contained about 67 % of C,,, -
alkenylsuccinic acid 3-n~butoxypropyl-half-amide trietha-
nolammonium/3-butoxypropylammonium salt and about 33 % of
Ciz2s1¢~@lkenylsuccinic acid triethanclamine ester 3-n-
25 butoxypropylammonium/triethanclammonium salt (determined
by base N determination).
The reaction mixture was rendered alkaline by addition of
48 g (0.6 mol) of a 50 % strength sodium hydroxide
solution. 642.1 g of a pale brown-yellow liquid having an
30 iodine color number of 30 to 40, an amine number (deter-
mined potentiometrically) of 171 mg of KOH/g, an acid
number of 46 mg of KOH/g and a viscosity of 1.9 Pas
(Brookfield, 28°C, 10 revolutions per minute) were
obtained. |
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0.5 mol) of technical grade C,,,,,~alkenylsuccinic acid
anhydride (chain distribution of the starting olefin
mixture: 65 % by weight of dodecene, 35 % by weight of

10 tetradecene) were added dropwise in the course of
30 minutes (exothermic reaction), the internal
temperature being kept at not more than 50°C by periodic
cooling. When the addition had ended, the mixture was
subsequently stirred at 50°C for a further 2 hours

15 (conversion according to control of the base N > 98 %)
and was neutralized by addition of 74.5 g (0.5 mol) of
triethanolamine. Finally, the reaction mixture was
rendered alkaline by addition of 39 g of a 30 % strength
sodium' hydroxide solution (pH (1 % in demineralized

20 water): 8.4). 296 g of a dark yellow liquid having an
iodine color number of 20, an amine number (potentio-
metric determination) of 151 mg of KOH/g and an acid
number of 50.6 mg of KOH/g were obtained.

Example 3

25 Preparation of C,,,,~alkenylsuccinic acid 3-butoxypropyl-
amide methyldiethanolammonium salt

55.8 g (0.2 g) of technical grade n-C,,,,,~alkenylsuccinic
acid anhydride were added drbpwise to a mixture of 25.5 g
(0.2 mol) of 3-butoxypropylamine, 23.8 g (0.2 mol) of N-
30 methyl-diethanolamine and 6 g of demineralized water in
the course of 30 minutes, starting at 30°C (exothermic
reaction), the internal temperature being kept at 50°C by

periodic cooling, and the mixture was -subsequently
stirred at 50°C for 2 hours. At this point in time, the
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cam rotor 40 rbflgf’é‘gpr?ﬁg} §€J€et31aﬂ°&3f“F‘§?“FPf“ teXYRXOPruat i on
In fore, wobbl glpmabeiGe salat andvmhdsut eUEI%/Id’fg naCgy| aalkéhylsubcdihia pl ane

surface ingludi fi S I ion t
| ongi t udi nél aéggdt h%’isiee %\#’fwﬁr{é oﬁg $o asqﬁ%o%ggogy%%#nﬁpztglpl ane
surface incl udetbanclemsonigm @edtes Whesc drhti regact iwsbhad peaded s0the- i ng

second circle GigtaseWphk Aenddsed ealaqal-ml%r @ithes. €&\ 5Toor%qger[,,ﬁ§r§;},(tau)
which is a produ&t of thg I’lgé” ar first and second Circles Cl and are
concentric. ium hydroxide and 119.1 g of a yellowish VLScous

liguid having an iodine color number of 20, an amine
10 number of 168 mg of KOH/g and an acid number of 51 mg of
KOH/g were thus obtained.

Example 4

Preparation of C,,,;,~alkenylsuccinic acid 3-methoxypropyl-
amide triethanolammonium salt

15 3-Methoxypropylamine was added dropwise to 139.8 g
(0.5 mol) of n~C,,,,,~alkenylsuccinic acid anhydride in the
course of 0.5 hours, with periodic cooling, such that the
internal temperature did not exceed 50°C, and the mixture
was subsequently stirred for 1 hour and neutralized with

20 a mixture of 75.6 g of triethanolamine and 14.2 g of
water to give, after post-reaction for 1 hour at 50°C, a
reaction mixture having a half-amide/ester ratio of 93.7
{analysis by base N). After the mixture had been rendered
alkaline with 24 g of 50 % strength sodium hydroxide

25 solution, 291.6 g of a dark yellow liquid having an amine
number of 160 mg of KOH/g, an acid number of 46 mg of
KOH/g and a viscosity of 2.3 Pas were obtained.

Example 5

Preparation of tripropylsuccinic acid 3-methoxypropyl-
30 amide triethanolammonium salt

111.5 g (0.5 mol) of technical grade tripropenyisuccinic
anhydride were added dropwise to a mixture of 44.6 g
(0.5 mol) of 3-methoxypropylamine, 74.5 g (0.5 mol) of



accel@ﬁ@gﬂeg mnt of inertia of wobble plate 60 wth respect to

poi At ch the | ongi tudi- while camrotor 40 rotates. A value
of torq Wﬁt nal axis of both camrotor 40 and wobble plate
360 in a ance W th rotatlon of camrotor 40. As a re- pass. A radius of

.circle C1 |s greater than a radius of Sul?,~“wobble plate 60 tends to rotate

'"lntherotatl%nal CII’ Ie .C 2. direcgtion C&f of cam,rotQr 40 and in the
rotational di ~Tiek I?‘h‘a 3 08e8s YaEeT offr dd®orconEdei &if
opposite to tloe5r mmsqnasltaimmgt latn 30AL, avi el -peniddiic \Wobl iirgy ,pesidH oned

so as to radi gl h a ackl a Lga d bet ween
slider 611 %gxlab(: {ﬁ ng?%%ﬁag &%‘éﬁ ‘Po‘?kg%%a%lé% ZP %3 §?1CI'S rail
612 in accordélri@emlﬁﬁutrﬁ‘-ewﬂet ‘ahems@smnrrtd-y stbuneddabrtisig diemperrd | 612.
Accordi ngley, . RQiyHes forl% £iPFhlr Tﬁq&{ge@@ tﬁﬁé Ip%ll(?x'% ll%t ‘4&% ,0R&d nner

plane . P 14 are synmetrical wth points P 1 ec- de Surface 611la

of slider 611 ZRAFtHRN GhiEuLe FrRAtajingd )F‘%“tth 6r3e§pé’(,ft WftWHQ%é%l ch
passes poi nts 370% & dea B R 6@2&& K< |m16c]t21reafl£$dt R edf HeInddray

P11 and Wil. al-[t rlerIeorSitﬁngl% 3 8198' %n str ngtr]x sodium hydroxide
solution, 266.2 g of a pale yellow viscous liquid having

10 an amine number of 206 mg of KOH/g and an acid number of
56 mg of KOH/g were obtained.
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Table 1: Applications properties of alkenylsuccinic acid

o

- 13 =~

3-alkoxypropylamides

” Exampls 1 2 3

Appearance of
3 § strength

]

agqueous sclutions:
distilled water

immediately clear clear clear clear claax

after 24 hrs clear trans- clear clear clear
pazant

Foam heightl’

immediately > 50 > 50 > 50 > 50 > 50
after § mins > S0 > 50 > 50 20 12
20°d8 -
immediately clear trans~ clear clear cloudy
parent
after 24 hrs clear trans- clear clear cloudy
parent
Poam hoightl,
immediately > 50 50 > 50 > 50 45
after 5 mins 3 45 > 50 trace of 2
marginal
“ foam

Corrosion protection

a.) Eerbert teat
(DIN 51360/1)
distilled 40 1.0 & RO/80 RO/SO RO/SO RO/SO RO/SO
20°dH 3.0 ¢ RO/SOC ) RO/S0 RO/SO RO/80 RO/S0

b.) Filter paper test
(DIN 51360/2)

distilled H,0 1.5 % 0 1 o o 1
20°dE 3.0 % [ [+]
Emuleifiability spon- spon-~ spon=~ spon- spon-
) taneous taneous taneocus tanecus taneous l
[ - |

Notes on Table 1:

1) To determine the foaming properties, in each case
50 ml of 3 % strength aqueous solutions of the test
products were introduced into a graduated 100 ml
measurihg cylindei and the cylinder was closed with
a glass stopper and shaken vigorously 20 x in the
horizontal direction. The evaluation was carried out
after the waiting periods stated by measuring the
amount of foam in ml.

Information on the test procedure:



W 12-W1i4 about point "O' are shifted toward thelwﬂhsm@@Hﬁqg ?
posi t-i onal relation between the ball - tational of cam
“rotor 40 frompoints P'12- and-socket joints provid ng Mﬁﬂ pl at e

s and t he P' 14 respectively, and anguigr position

. bal | -and-socket joint provided at each of "the respec- W 17-W 15 about

‘point "0 areqsl kgt w@dcm@p qut Bont EXEmP] S 05, | il fgal |y

illustrated. pasite rotationa Irection cam rotor P 17-
Figure 3 schemati call | ¥ of| goutgiddes BarEpERl | ati - P' 15 respectivel y.
An amount of the angul%arofshbhylphenbmdeaabxﬁmté onal view of a wobble plate
type refriger- ?CW Y&, points W12-W 14 about point "O' fromre-

ant conpressor in accor ancé it h anot her prior art. spective points
P' 12-P 145t oward t A8 o4t nephthdneebased mimeralk asilng, a positional

rel ati on between the ball - tion "A" of camrotor 40 are gradually

increased from _1Q ,and-socket joints provided at a wobble plate and the
W12 to W14. Emglgdkfder BdxgH&esngul ar shift of re- ball-and-socket joint

provi ded at each of37t I%eorfegaaguct accgpggﬁivgo PR tesxatphie W 15 about " O

Fromrespective  tige pigtQys b SBSRLLT$UAY (LI s

31 % of tall oil fatty acid diethanolamide



poi nts PTH;?S]EetIﬁsBammnlaceme opposite rotational direc- Figure 4

s*chefmitlc a vertical lati- tion of camrotor 40 are
gradual |y tudi nal sectional view of a wobble plate type
refriger- . 15 ant
conpressor in accordance W|th a first enmiédi- WHODE t 9@/ £ 0pgg essor
Il'lustrated in Figure 3 op- nment of the present invention. In the draw ng,
a posi - AL Gbme: pl ate 60 behaves in the sane manner tional
relation bet ween the ball-and- socketJ oi nts pro- as described in one

prior art, el[e causi nglg gl ded at a wobble plate and the
bal | - and- sock j oitht ef ecPE as ¥Bscridbbenylsncpinde art acid

provided at each ofalkuxyslpeoitiale irfilden®fi $heP€6khlila Ia or Ib

Accordingly, It is an object of the present inven- 20 <cally illustrated.
tion Is to provide a wobble plite type conpressor IR Fi gure 5 illustrates
a schematic dynamcal illus- which rotation of a wobble plate is prevented

without tration with respect to the first enbodi ment of_ the
generating a cyclic coRl<GH-@0 b&HFﬁeen a fork- sidpeH-cpofa® i nvention.

I I
CH,-CO0®M® ~ CH,-CO-NHR?

if appropriate as a mixture with a salt of an

5 alkenylsuccinic acid half-ester amine of the
formula ITa or IIb
lia ' iib
R1-CH-COO-CHR*-CH,-NRSR® R'-CH-COO°M®
I I
CH,-cO0°Mm® CH,-COO-CHR#-CH,-NRSRE

and/or an alkenylsuccinic acid imide of the
formula III

R' -CH CO0—
N-R? i
CHz-CO’
in which
10 R* is C¢-Cy-alkenyl or C¢C,,~alkyl, preferably

Cy-C,y-alkenyl or C,-C,;-alkyl, in which R! can be
straight-chain or branched;

R? is -(CH,),~0-(A).-R?, where

A is -CH,-CH,-O- or -CH(R‘)~-CH,-0-, in which

© 15 R’ is C,-Cj,-alkyl, and in which R® can be straight-
chain or branched,
R* is hydrogen or methyl, ”I
in & mmter trom 1 vele TR O Y

n
m is a number from 0 to 8 and
20 M* is an alkali metal or alkaline earth metal cation



sli d’ﬁlgsﬁgﬁ.]a@B,'g‘elan haggrail of a device for preventing ro- Figure 6

sche trates a vertical lati- tation of the wobble plate.
view of a wobble plate type refriger- A
:wobbl orrpr essor according to the ant conpressor in accordance

with a second enbodl i nvention conprites a housing having a cylinder
bl ock nment of the present I nventiqon. I.n the draw pI’OVI ded

with a plurality of cyl$hd8Ps 2AHERICE 498 <2F ohbe EgFE’t‘}Gn HR BRI
bal | - and- socketjoints pfrh:mch R®, cRakingr RAdjrac ddentheat ybi nttof £ dateretk arai

pi ston slidable vided Pﬁ%ﬁﬁ! Iat nd, ¢t bal QBQI LRI
fitted wthin each of tﬁ C ndetr s, a('grlé‘vga sl%qT %rljota r%%g(e(tgr‘ogi)ded at

each of the respective 3k S is speC|f|- abl e supported In the
housing, agotor fixed gp ﬁmld_“ﬂéﬂ/ i1 lustrated. drive shaft and
further connected to a |nc I ned I.n F| ures 4 apd 6, the sane
nurmeral s are used %tﬁﬁat aﬁ!datze YQ %MBF@P}Siate bei ng adj acent
to denote the correspondl ng el ements shown in Fig- the inclined plate,

a prality of £OUPIANGRIR %s Halnmea® 1R01O8 2] FRBLANR' UnldGEOT 19
an alkenylsuccinic acid half-ester amide of the
formula IIa or IIb and an alkenylsuccinic acid imide

10 of the formula III are present in a concentration of
up to 40 ¥ by weight, preferably up to 20 % by
weight, as a mixture with a salt of an alkenylsuc-
cinic acid alkoxyalkyl-half-amide of the formula Ia

or Ib.

15 3. A process for the preparation of a salt of an
alkenylsuccinic acid alkoxyalkyl-half~amide of the
formula Ia or Ib, if appropriate as a mixture with
a salt of an alkenylsuccinic acid half-ester amine
of the formula IIa or IIb and/or an alkenylsuccinic

20 acid imide of the formula III, which comprises
reacting an alkenylsuccinic acid anhydride with an
alkoxyalkylamine of the formula IV

H,N~-(CH,),~0-(A),~R® IV

in which
25 R® is C,-C,;~alkyl, in which R® can be straight-chain
or branched,
n is a number from 1 to 6 and
m is a number from 0 to 8,
in a molar ratio of 1 : 0.7 to 2.5, preferably
30 l: 0.8 to 1.2, at temperatures of 20 to 120°C,
preferably 60 to 100°C, and carrying out this
reaction in the presence of an amount of base which
is equimolar to the alkoxyalkylamine' of the
formula IV, or adding an amount of base equimolar to
35 ' the alkoxyalkylamine of the formula IV after the

* c L M S *



This Sheet Has Been Replaced : ]
such rods, for coupling the wobble 35 Wth reference to
Figu ﬂﬂl P7 repre- plate with each of the plurality of

pi st ons, sent the center of the ball-and-socket joint of
Jdentlcal pling nenmber having one end-which is coupled with seven
pi stons 71 respectively, and points W- t he wobbl e plate and the
other end which |Is gexaptedn.represent the center of the ball-and-socket
joints of with one of the plurality of pistons, rotational notion
wobbl e plate 60 respectively. of the inclined plate being converted

into nutationad, 40Thé ptoreds tas eflaihed exarmlign HeVARkeY hﬁﬁﬂﬁ?lﬁ’
notion of the wobbl t r tatipn preventi ar.e peri phera

| ocat ed about the |‘§%§%“? 3‘1"%1% é’)‘(i?g fiafy ’fﬁaaﬁgrggr “Ert@}enlf’Yﬁﬁo?‘b@‘atl ons
of the wobbl e pl at ealkanolaminef tof26tlmt if oamudgquiNRIBERar o Ntaer Mkt age Vel |
as theSrOtat'O”tﬂéf¥89tiggeﬂ§§5§%d'5§:ﬁyénia%egu'de the manner of one

prior art. Therefore, points axially extending within the
crank chamber are peripherally |ocated about the |ongitudinal axis of

and a fork-shaped nmerdepreedablas LR R Ofnt R ain?8, didieshablyg with
an equi angul ar int eéval Furt her -
roxyethylamine and/or 2-hydroxypropylamine are

émployed as the alkoxyalkylamine of the formula IV.

6. An aqueoué or oil-containing formulation for working

10 metals, in particular for use as a cooling
lubricant, which comprises a salt of an alkenyl-

succinic acid alkoxyalkyl-half-amide of the

formula Ia or Ib, if appropriate as a mixture with

-a salt of an alkenylsuccinic acid half-ester amine

15 of the formula IIa or IIb and/or an alkenylsuccinic
acid imide of the formula III, as claimed in
claim 1.

7. A formulation as claimed in claim 6, which comprises
a compound as claimed in claim 1 in a concentration
20 of 10 to 80 % by weight.

8. An aqueous or oil-containing metalworking fluid for
working metals, in particular for use as a cooling
lubricant, which comprises a salt of an alkenyl-
succinic acid alkoxyalkyl-half-amide of the

25 formula Ia or Ib, if appropriate as a mixture with
a salt of an alkenylsuccinic acid half-ester amine
of the formula IIa or IIb and/or an alkenylsuccinic
acid imide of 'the formula III, as claimed in

claim 1.

30 9. An aqueous and/or oil-containing metal working
liguid as claimed in claim 8, which comprises
compounds as claimed in claim 1 in a concentration
of 0.1 to 10 % by weight, preferably 2 to ;0 % by

OO0 O



1s ) en elhe fork-shaped nenber attached to nore, points WL-W are
%fed about an outer peripheral end of the wobble plate,
Im gi tudi nal axis of wobble plate 60 with an equi - terised
; end of the coupling nenber,s angular interval as well as
the mannerof one prior art, are radi ally shifted toward the rotational
“direction of Poi ntYed¥ntV are located on first circle Cl, and t he
rotorfromthe other end of the coupling nenbers 50 points P1l-P7 are
| ocated on second circle C2. with a predeterm ned angl e.

Figure 4 speCIIﬂ)caIAyfcbzl'ﬂmllSé‘lIﬁrﬁ%saciaiMé&lmdl@.lm 6, whith ¢bfprises
acconpanyi ng draw n a pl ane s rface | ncI ud| ng

first circle Clis %maddltlonal F?Wjelir}r‘?st ué‘f‘r Axxeth

construction of a foexmebasy as to be parallel with a plane surface IncI ud-

wobbl e plate type refrigerant conpressor with a vari- ing second circle C2
as well as Figure 2. abl e di spl acenent nechanismin a verti cal
longitudi-5 55 In the first enbod n@ntCRFCHaeOlesent inventi on, nal
sectional view thereof. sliding rail 612 is
positioned so as to, be rapll aI IR{! shift-

in which is C,-C,,~alkyl, C,,~C,, alkenyl or

alkylphenyl having a total of 10 to 20 carbon atoms
and p is a number from 2 to 10, and/or a fatty acid
alkanolamide of the formula VI

10 R*-CO~NR**RM

in which R® is C,,~C,,~alkyl or C,,~C,,~alkenyl and R’
and R} are identical or different and are hydrogen
or hydroxyl-(C,~C;}-alkyl, in particular 2-hydroxy-
ethyl or 2-hydroxypropyl, and/or

15 an ether-carboxylic acid of the formula VII

R'?- (O-CH,~CH,) .~ (O-CH(R') -CH, ) .~-CH,COO"X*

in which R! is a branched or unbranched, saturated

or unsaturated C,~C,,~alkyl or C,~-C,;~alkenyl radical

and q and r independently of one another have values
20 from 0 to 10, with the proviso that the sum of g and

r is at least 1, and X is hydrogen, an alkali metal

atom or an alkaline earth metal atom,

an alkoxylated primary amine of the formula VIII

RY-N{ (-OCH,-CH,-0) H]1,

25 in which
R¥ is C,,~C,,-alkyl, or alkenyl, preferably C,,~C,,-
alkyl, '
P is a number from 2 to 10, preferably 4 to 6, and
u is the number 1 or 2, with the proviso that if u
30 is 1, a hydrogen atom is located on the free bond

) O O
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11.

12.

13.

gelylllustratesavertlcal lati- ed toward the
"A" of camrotor 40 tudi nal sectional view
efrlger- fromthe location at which sliding rail

of a
612 of

conpressor in accordance with one prior art. In art is
p05|t|oned with angle [err]. Therefore,~ il an assem
4

of the nitrogen atom,
and/or
a fatty acid polyglycol ester, in particular of a
saturated or unsaturated fatty acid having 10 to
22 carbon atoms in the alkyl chain and 1 to
10 ethylene oxide wunits, preferably oleic acid
having 4 to 6 ethylene oxide units.

A formulation as claimed in claim 10, which com-
prises the auxiliaries in a concentration of 20 to
40 % by weight.

A formulation as claimed in claim 6, which comprises
a foam suppressant and/or preservative.

A metalworking fluid as claimed in claim 8, which
comprises as additional auxiliaries an oxyethylate
of the formula V

R®-0-(CH,-CH,-0) H

in which R® is C(C,,~C,,~alkyl, cm;cﬁ alkenyl or
alkylphenyl having a total of 10 to 20 carbon atoms
and p is a number from 2 to 10, and/or a fatty acid
alkanolamide of the formula VI

R’-CO-NR°R*?

in which R’ is C,,~C,,~alkyl or C,,~C,,~alkenyl and R
and R!''! are identical or different and are hydrogen
or hydroxyl-(C,-C¢)=-alkyl, in particular 2-hydroxy-
ethyl or 2-hydroxypropyl, and/or

an ether-carboxylic acid of the formula VII

R¥?- (0-CH,-CH, ) .~ (O~CH(R!} -CH, ) ,~CH,CO0"X"
in which R is a branched or unbranched, saturated

or unsaturated C4-C,,-alkyl or C,-C,,~alkenyl radical
and q and r independently of one another have values

* ¢ L M 8 *



7 Th s Sheet Has Been R

dlrectlo

eplaccd EP 0 452 081 B1 8 bl i ng

e pi.s- radially shifted toward the rotational

%ﬁ npressor, points WL.-W are and-socket joint provided at

tons 711-717, this enbodinent is simlar to the other

cam rotor 40 from points Pl-P7 respecti vépy'wi th an- prior art other than

“the foll ow ng matt

D § &) 18157 Sh BF PP et Ehensupak 7 19

slider 611 5 Sl S
nmounted on sliding r did aB:lZ,eaM: d,raad X dWhehydbhegeshidd ed kadiamkddie
rotational directi Q}qopf £ t; c SsgpLpOperates, a torque
whi ch tends to rotat eo o(fofaroﬁ%mt o q‘(rgacaetalrgr}]1 g‘tgpwg §g&sfl di ng rall 612 of

t he wobbl e pﬂeﬁREQ*¥9%Y¥4ﬁ%ﬁlRﬁ%maﬁf agdneont” pheoformwda oVBEI ot her
priorartis positioned with angle [err] as well as the 40 i's generat ed.

“first enbaqdi nent.

anal ysi s

th respect to the f

Ther ef or e, an_assenbl i.ng oc- A dynam c
{#stNIeQnOCHZIﬁnz ég)s’ﬁéﬂ st he conpressor, points

WL1-WL7 are radially

10

15

20

25

14.

in which
R¥ isg C,,-C,,~alkyl, or alkenyl, preferably C,,~C,
alkyl,

p is a number from 2 to 10, preferably 4 to 6, and

u is the number 1 or 2, with the proviso that if u
is 1, a hydrogen atom is located on the free bond
of the nitrogen atom,

and/or

a fatty acid polyglycol éester, in particular of a

saturated or unsaturated fatty acid having 10 to

22 carbon atoms in the alkyl chain and 1 to

10 ethylene oxide wunits, preferably oleic acid

having 4 to 6 ethylene oxide units.

The use of a salt of an alkenylsuccinic acid alkoxy-
alkyl-half-amide of the formula Ia or Ib, if appro-
priate as a mixture with a salt of an alkenylsuc-
cinic acid half-ester amine of the formula IIa
or I¥b and/or an alkenylsuccinic acid imide of the
formula III as a metalworking auxiliary, in par-
ticular as an anticorrosion agent and emulsifier in
an aqueous and/or oil-containing formulation or
metalworking auxiliary.

A



bOdInﬂhﬁs&mﬁh§3&5§§ﬁ££ invention is described below. shifted toward the

rohatl "A" of camrotor Wth reference to Figure 5,
wforce u m,’ﬁw& 40 from points P11-P17 respectively with angle
ilerr], of gas pressure regction force Fp C n
exanple [err]/60 when fork-shaped sllde? 611 i s nount- o Bz?%lés%
“Conponent for aBskiragitown by equation (1) ed on sliding rail 612 An effect
of this enbodinent is acts on point WL al ong the tangent at point W
on first 15 simlar to the effect of the first enbodi nent so that
circle Cl. Alkenylsuccinic acid derivatives as metalwaxiiagati on
thereof is om,tt844aries Ft = Fp-tan[err] (1)
In the first an second enbodi nents, sliding rail In equation (1),
[err] is the angle between the line 612 is positioned so as to be radially

shifted towargphe Prebaﬁi‘.Uﬁh@@n@?éx’i‘tl%l%tég"ﬂovg&%@é‘%f Q‘?Lkle'n%‘issh%%llﬁq_ ng the

rotational direct cam r ot or fromt pol

Since [erP] i&cifapikoryalbyirhadiappides.-of dhe fngamdlon T andi/on I d| ng
rail 612 of the prior arts isj, mately substituteg for Rlerr] [err]/L.

In this term "Rerr]" is the positioned. However, an effect simlarto the
ef fect of

R'-CH-CO-NHR? R'-CH-COO°M®
I -
CH,-CO0°M® CH,-CO-NHR?

if appropriate as a mixture with salts of alkenylsuccinic
acid half-ester amines of the formula IIa and/or IIb

lla b
R'-CH-COO-CHR*-CH,-NR®R® R'-CH-COO®M®
I |
CH,-CO0®M® CH,-COO0-CHR*-CH,-NR5RE

and/or alkenylsuccinic acid imides of the formula III

R'-CH co~
N-R
cn,—co'

in which R}, R?*, A, R} R%% n, m and M* have the meaning
10 given in the description.

The invention also relates to a process for the prepara-
tion of salts of alkenylsuccinic acid alkoxyalkyl-half-
amides of the formula Ia and/or Ib, if appropriate as a
mixture with salts of alkenylsuccinic acid half-ester

15 amines of the formula IIa and IIb and/or alkenylsuccinic
acid imides of the formula I1I, which comprises ‘reacting
alkenylsuccinic acid anhydrides with alkoxyalkylam:.nes of
the formula IV



radius of first circle CL. [err] is the angle between the line the first

@ané second enbodlnents ca b obt ai ned I ncl udi ng points "O' through
-whi ch the I ifting slider 611 toward the opposite
¢ rotational bIe pl ate 60 passes and Wi and the |ine
“direction of |Ie a posi t7 &n of sliding rail I ncl udi ng
“points " O and VV "L" is the dlstanc be- 25 6;2 is maintained at the
| ocation of the prior arts. poiitl e Rand W, that is, P 1 and
Wi . Therefore, Furtherrmre an effect simlarto the effect of the
equation (1) i e o] ugt i ( S
enbodi nent s can be th{sgﬁdb?n n'h afid"4 'rdlbe ?Qhe meax(:.r{qitg%vgh iﬁ t?‘(?rr] L
(2) descriptiap, rééﬁal ¢yreying | mett h&hbal | reart somkdin | dibet s of
wob- AR B ad CafYEnt €5 ] b&feéce h@ﬂsﬁaiotaott%e aw%x bl e
pl ate 60towardtherotat|onal direction " 8 cam ble plate 60|n

rotationalP di Padilgmpings »1  Bher foamuls IV’z30°1-”r Gdding an napgpete@fodi nent

it is not reqws@det;amaiar to tife HIRYXyAM k§dHMEhes &é)the formula IV
dially shift al E he bal | -.and- socket "j oi nts of wobb

[err] = Ft-R reaction. plate 60 tovvard the rotational
direction "A" of camro-

The invention furthermore relates to aqueous and/or
oil~-containing formulations for working metals, which

10 comprise the abovementioned salts of alkenylsuccinic acid
alkoxyalkyl-half-amides of the formula Ia and/or Ib, if
appropriate as a mixture with salts of alkenylsuccinic
acid half-ester amines of the formula IIa and/or IIb
and/or alkenylsuccinic acid imides of the formula III,

15 and their use as anticorrosion agents, cooling lubricants
and metalworking auxiliaries.
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~By using equation (2), equation (3) is trans- | tok

-
sonme nunbers of the ball- formed into equat;él\i{cms@ 3 :
and-socket joints of wobble plate 60 are rgdi a! |{(§‘;ht (3 t ] ;
err]=Fp.Rlerr][err]/L (4 35 ed towar drkhBrot. al . diipection!
'['A" ]of gaﬁ[rot]oE 40] 4 In this ekbodi nent /VQgga?a 200 Lot guecTerr] |
is de- so as f Qel& r%g_e torque of which scal ;«;ar exceeds tfﬁe‘"’" ' ""’“sr‘*’@*ﬁé‘.d“toi;
exceeds the scalar Of Bt PQue it, which tends 'scal ar _,.,Q__!f*ﬁ 1_;_,{9{;{;;};{1% [gar,(&y which |
is generated In the nutational to rotae m&bL#*nkate%lnfhepposjef

rotational di - MNemlstbouabbl.e MelC AlridRfivEds & T hBhTLULRELS

rection of camrQtarn.40.in the nutation not1 on of
opposite rotati (ﬂ%lld'lafé'&si on of camro- wobbl e plate 60, by
appropriately designing angle [err]. tor 40. Accordingly, one inner plane

side surface 61 f [ [ h L hou fi.,gute 1 illustrates
a va- er Gﬁl%)s?s?iaidrﬁ ﬁé&%gkgéétgwjﬁ%ﬁ%%nﬁgﬁpgg PafBReFPYs) e
capacity V\D_b"-b| e WRTHRG Precesses &%’op_rehifmd efter-treativentu ofametslea of
rail 612 while cpite r field4®8 Owork € HoneikssARAULLIRG Cadd ABh-8RL¥LAGE
variabl e Capam téha.ping of metal components. Drilling and cutting oils

are employed for cutting shaping, and milling and drawing

oils are employed for non-cutting shaping.

10 Anticorrosion agents and emulsifiers in emulsifiable
metalworking fluids should meet the following
requirements: '

1. pronounced corrosion protection properties with
respect to ferrous metals

15 2. emulsifying power with regpect to mineral oils,

possibly also in combination with selected nonionic
compounds

3. low tendency to foam or rapid collapse of foam

4. prevention of the growth of microorganisms

20 These requirements are only partly met by the compounds
which are already known. '
Salts of C¢~C;;~alkenylsuccinic acid half-amides and their
use as anticorrosion agents are known from EP-A-127 132.
However, these compounds do not exhibit an adequate

25 emulsifying power, which leads to inadequate service
lives of the emulsion to be used. Furthermore, emlsions
comprising these compounds tend to foam, which is a
disadvantage in particulaf during working processes such

as grinding, when the emulsions are exposed to. high
30 mechanical influences.

Alkanolamine salts of C¢-C,~alkenylsuccinic acid half-

amides, where a primary amine having a C,-Cyo~alkyl chain
is employed for half-amide formation, are described in
DE-A-33 00 874.
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_tates. Therefore;s cyclic collision between slider 611 wobble plate type
conpressor but also fixed capaci - and rail 612 can be elim nated,

t her eby preventing 45 ty wobble plate type conpressor. damage of
wobbl e plate 60 and rotation preventing _ device 610 and elimnating the

.cyclic contact noise between slider 621 and rail 612.

‘Cl ai ns RONL §3 64 §cherat | | uat rat es+ Lt ati -
t udi nal secti onagE flegvs 4fa bngéif)+:%?éeétygé ?‘é]ﬁ%@é@'snlc&ShﬂI RS#Sbb! e
plate type conpr %iSFa’E‘g S¢ es pagondary aminegnhavingl ta 0 caxhence

with a second enhbdins are empbogusd oy’ theURhDE-4mite FOHmagianCy! i nder
ment of the present invention. In the drawi ng, a posi- block (21) provided

with a plurality of cylinders, tional relation between the
bal | - and- socket | PRt Shovementigned geguirementsanabee canppotdpeceet siai d cy-
vided at woblsl e gualieb§OtRedusd codhHesNdomBEkRAs] Oi Nt | inder block (21),

a piston (71) slidably fitted wth-
' The object of the invention is to provide derivatives of

alkenylsuccinic acids which combine the properties
described above.

Surprisingly, it has now been found that this 6bject can
10 be achieved by salts of alkenylsuccinic acid half-amides
which contain alkoxyalkylamines as the amine component,
if appropriate as a mixture with salts of alkenylsuccinic
acid half-amides which contain an alcocholamine as the
ester group, and alkenylsuccinic acid imides. '

15 The invention relates to salts'of alkenylsuccinic acid
alkoxyalkyl-half-amides of the formula Ia and/or Ib

la b
R'-CH-CO-NHR?2 R1-CH-cOO®Mm®
i |
CH,-CO0°®M® CH,-CO-NHR?

if appropriate as a mixture with salts of alkenylsuccinic
acid half-ester amines of the formula IIa and/or IIb

lla 1ib
R'-CH-COO-CHR*-CH,-NRER® R1-CH-CO0®M®

| !

CH,-CO0®M® CH,-COO-CHR*-CH,-NR5R®

This is the replacement sheet
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. provided at each of respective pistons 711-717 is spe- 55 in each of said

cytinders (70), a drive shaft (26) cifically illustrated. o
rotatably supported in said housing (20), a rotor In a positional
rel ati on between the ball-and- (40) fiﬁed on said drive shaft (26) and
further socketjoints provided at wobbFe™plate 60 and the ball -
connected to an hn@léPegh a b
pl ate (60) being adj acent%ﬁlﬁuﬁ%ﬁea&%ﬁ#@%‘fwﬁf the formula III
5 R'-CH-CO0~

iy N-R? m

CH,-CO0~

in which

R? is C,-Cjy-~alkenyl or C¢-C,-alkyl, preferably C,-C,,-
alkenyl or C,~C,,~alkyl, in which R! can be straight-
5 chain or branched;
R? is -(CH,),~0-(A).~R®, where
A is -CH,-CH,~0- or -CH(R')~CH,~O-, in which
R? is C,~C,y~alkyl, and in which R’ can be straight-
chain or branched,

10 R* is hydrogen or methyl,
n is a number from 1 to 6,
m is a number from 0 to 8 and
M* is an alkali metal or alkaline earth metal cation or
an ammonium ion of the formula HNR’R°R’, in which R%,
15

R® and R’ are identical or different and are hydro-
gen, C~C¢-alkyl or hydroxy-{C,-C;)-alkyl,

in particular

2-hydroxyethyl and 2-hydroxypropyl.

The alkenylsuccinic acid half-ester amine salts of the
20 formula ITa and IIb and the alkenyls'uccinic acid imides
of ‘the formula III can occur as by-products during
preparation of the alkenylsuccinic acid alkoxyalkyl-half-
amide salts of the formula Ia and Ib and are usually
present in concentrations of 0 to 40 & by weight, prefer-
25 ably 0 to 20 § by weight, as a mixture with the alkenyl-

succinic acid alkoxyalkyl-half-amide salts of the
formula Ia and Ib.

The invention likewise relates to a process for the
preparation of salts of alkenylsuccinic acid alkoxyalkyl-
half-amides of the formula Ia and/or Ib, if appropriate
as a mixture with salts of alkenylsuccinic acid half-
ester amines of the formulae IIa and/or IIb and/or
alkenylsuccinic acid imides of the formula IXX, which

30
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7 EP 0 452 081 B1 8 bling
process of the conpressor, points WL.-W are and- socket joint provided at
each of respective pis- radially shifted toward the rotational direction
"A" of tons 711-717, this embodinent is_sipnmilarto the other camrotor 40
frompoints P1-P7 respectively with an- prior art other than the foll ow ng

Sty Lol | gr pueeLe X AL Wlke A1 BREOLALE R RAitoidRl Witn ©
rail 6%2. As a r%js’g? 3{%%@%%‘55 §%i Fb@dg‘?m\@%aﬂt‘}hg rot ati onal ¥

direction
"A" of camrotor conpressor operates, a torque which tends to rotate 40
fromthe location at which slidi ngrpped (e §2-0xf(al here v
in which
5 R? is C,~-C,,~-alkyl, in which R? can be straight-chain or
branched,
n is a number from 1 to 6 and

m is a number from 0 to 8,

in a molar ratio of 1 : 0.7 to 2.5, preferably 1 : 0.8
10 to 1.2, at temperatures of 20 to 120°C, preferably 60 to

100°C, and carrying out this reaction in the presence of

an amount of base which is equimolar to the alkoxyalkyl-

amines of the formula IV, or adding an amount of base

equimolar to the alkoxyalkylamines of the formula IV
15 after the reaction.

Bases which are employed are alkali metal hydroxides,
alkaline earth metal hydroxides, alkanolamines of the
formula NR°R‘R’ or mixtures thereof.

The base is usually employed in an amoufxt equimolar to
20 the alkanolamines.

The prépara.tion of the alkenylsuccinic acid anhydrides
used as starting materials is carried out by reaction of
olefins and maleic anhydride and is known. Preferred
olefins are oligomers of ethylene, propylene and butyl-
25 ene, and olefins having an internal double bond. For
example, n~dodecenylsuccinic anhydride can be prepared by
reaction of n-~dodec~l-ene with maleic anhydride at
temperatures of 150 to 230°C under a pressure of 3 to
10 bar in the presence of suitable free radical
30 inhibitors. The alkenylsuccinic acid anhydrides thus
obtained can be employed for the preparation of the
compounds according to the invention either after

purification by distillation or recrystallization or
directly.
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. wobble plate 60 in rotational direction "A" of camrotor other prior art

I s~ positioned wwth angle [err] as well as the 40 is generat ed.
first enmbodi nent. Therefore, in an assenbling proc- A dynam ¢ anal ysi s
with respect to the first em 10 ess of the conpressor, points WL.1-W7
are radially bodinent of the present invention is described below. shifted

t dth t ati ' ' "A' of t Wt f to, Figure
5, force F r?’saa*‘é%ﬁgéﬁé%?ﬁi&ﬁfw@was‘r}oiffa%?a%%f%&ﬁ 2-BYRERXYSERYLaRIRe ang| e
g

[err] for force GRRgRS Prepaned by additidroofe aggylhnibrile somro abaowl e,

[err]/60 when fohbishangdssbislferft! hydtogBHRELoR! StON 71. Conmponent force
Ft shown by equation (1) ed on sliding rail 612. An effect of this

enbodi ment is acts on point W along the tangent at point W on first 15
simlar to the eThectalks gfcalkenylsudmidiiceacid alkioxyatkyt+ball-anides

?n eﬁpl?natisn ébﬁrehé E&rﬁﬁ%&tﬁﬂ-and/?:(}b acco;ﬁin&ttﬁ ERe 2V &iEdon (1)
Lorr] is the angl REPLEERLATE OF Roriiiise Plhbatenar eskaeriencnintgsi al iy
shifted toward @cid half-ester amines of the formula IIa and/or IIb
and/or alkenylsuccinic acid imides of the formula III are

used as metalworking auxiliaries, in particular as
anticorrosion agents and an emulsifier in aqueous and/or
ocil-containing formulations or metalworking fluids.

10

The invention likewise relates to aqueous and/or oil-con-
taining formulations for working metals, in particular
for use as cooling lubricants, which comprise the above-
15 mentioned salts of alkenylsuccinic acid
alkoxyalkyl-half-amides of the formula Ia and/or Ib, if
appropriate as a mixture with salts of alkenylsucecinic
acid half-ester amines of the formula IIa and/or IIb
and/or alkenylsuccinic acid imides of the formula III.

20 The alkenylsuccinic acid alkoxyalkyl-half-amide salts of
the formula Ia and/or Ib prepared by the processes
described above, if appropriate as a mixture with salts
of alkenylsuccinic acid half-ester amines of the
formula IIa and/or IIb and/or alkenylsuccinic acid imides
of the formula III, form a clear solution in water and,
with mineral oil, give formulations which are readily
emulsifiable in water. These compounds are employed in
concentrated form as emulsifiers and anticorrosion agents
in oil-containing and/or a.qheous formulations. The
concentration of the alkenylsuccinic acid alkoxyalkyl-
half-amide salts of the formula Ia and/or Ib, if appro-
priate as a mixture with salts of alkenylsuccinic acid
half-ester amines of the formula IIa and/or IIb and/or
alkenylsuccinic acid imides of the formula III, in the
formulation is higher than that during use and is usually
10 to 80 % by weight. The formulation is diluted with

25

30

35

1, i g et
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. including points P'i and Wi and the line including the rotational
direction "A" of camrotor 40 fromthe points Pi and WL. Since [err] is
smal |, tan[err] is approxi- 20 |location at which sliding rail 612 of the
prior arts is mately substituted for R[err] [err]/L. In this term "Rerr]”
Is the positioned. However, an effect sim® ar to the effect of radius of

second.enbod ﬁénﬂ%@%ﬁ] £ "“%“i‘“%g FopSERet iy ellibigg, ﬁ“&"}ghf'vuﬁsft A e
se

| ongi t udi nal ??hg ’g? d:{e‘il}' 109r ouEREEIMEY oSF8%iRE [ BRdt iBHERKi s Of
wobbl e pl ate 60 ﬁ&séds-anﬁonawhté\e thene fortinlatibng, oftmmpﬁducﬁw

while a pOSItlonaeEgihLH{;nﬂof the. &H%Héi{}ﬁ Qf’é”&?tﬁ& ?@z‘f’.—h a idto ”‘e

di stance be- mai nt ai ned priror af
tween poi I’ltSSPI 5ﬁ8“W-'e d; poupt of watex \wr mimes: aridhe milﬁ}'lﬁtlhe’miorqr an
effect sinilar teaineradfbbl/water hahRqtebultind)adtedusdde! 61 1860hEH Ih-

st on (2). g ety 80458 A L ings D BE o ERLAD it
bal | - and- socket W@tgrsbgforgmse. Thacdblupinp yatdor imdn een]arawu th: tHhds to
rotate wob- bl etal ate €00t orieé didd@ohebatira@bdbn dbf Ale alkedylSicchiiic

10  acid alkoxyalkyl-half-amide salts in metalworking fluids,
for example drilling, cutting, drawing and milling
fluids, is in general about 0.1 to 10 % by weight,
preferably 2 to 10 § by weight. The concentration men-
tioned relates both to the use of the products in water

15 and to their use in mineral oil/water emulsions during
metalworking. Metalworking fluids are also to be under-
stood as meaning cooling lubricants.

The alkenylsuccinic acid alkoxyalkyl-half-amide salts are
employed as an emulsifier with corrosion protection in
20 aqueous metalworking fluids containing mineral oil and as
an anticorrosion agent in aqueous metalworking fluids
which are free from mineral oil. They are suitable for
mixing with customary mineral oils, in particular with
naphthene-based and paraffin-based mineral oils and
25 mineral oils on a mixed basis. |
The. formulations or metalworking fluids can comprise
additional auxiliaries for optimizing the emulsifying
properties and the corrosion protection. Auxiliaries

which are particularly advantageous for this purpose are
30 oxyethylates of the formula V

R®-0~- (CH,~CH,~0) H \'

in which R® is C,-C,, alkyl, C,~C,, alkenyl or alkylphenyl
having a total of 10 to 20 carbon atoms and p is'a number
from 2 to 10.

3s Fatty acid alkanolamides of the formula VI

This .‘\s the replacement sheet .
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. ble plate 60 in rotational direction "A" of camrotor 40 30 rotor 40. In
this enbodinent it is not required to ra- is shown by equation (3).
dially shift all of the ball-and-socket joints of wobble

[err] = Ft.Rerr] (3) plate 60 toward the rotational
direction "A" of camro- By using equ'at7i on (2), equation (3) is trans-
tor 40. Otherw se, only sone nunbers FE&,@ - fornmed Inb? equation (4).
and- soctketjoi nts of wobble plate 60 are y shift- _
[err]=Fp.Rerr][err]/L (4) 35 edtowardthe rotatlonal
direction "A" of ipaghiehor® 4k Cm-éz? 5 JENta1kdiy 1S GAER utg e

S

err] is de- SOp&S g {.e £ of V\/m h scal excee

[SI gn]ed to exceeds théggcaﬂgenat&c# ‘{"E{Hm“\ﬁm% g?éﬁ?ﬁ?“ofm’t or que
[err] which is géﬁéraxﬁd(ﬂinq‘healkub.t i @nalpminuﬂ.ate amdiytdmxybahgm(bn n the
opposi te rot gt i-opahydiroxypBéh Oéawolalikss meat@mﬁ%ﬂad ésengﬁx P14

wobbl e rection o e. hutational ate In the

opposi te rotati o%&F%g]FFeEPF'Bﬁ %)? %‘é’?ﬂ'}’c?r’\ﬁbtﬂrg ﬁngFE'BBerJR‘Fﬁ)r%ﬂiq%t ely
desi gni ng angl e p&rkhe formgla YI¥ 40.

R« (0=-CH,~CH, ) ;- (O~CE (R*) -CH, ) ,~CE,C00"X* VII

in which

10 R¥? is a branched or unbranched, saturated or unsaturated
Cy-C;; alkyl or C,-C,, alkenyl radical and g and r inde~-
pendently of one another can assume values from 0 to 10,
with the proviso that the sum of q and r is at least 1

and X is hydrogen or an alkali metal atom or alkaline
15 earth metal atom.

Auxiliaries which are likewise suitable are alkoxylated
primary amines of the formula VIII

R-N[ (-OCH,~CH,~-0) H]1, VIIX

in which
20 R¥  is C;,~Cy~alkyl, or alkenyl, preferably C,~C,,~alkyl,
p is a number from 2 to 10, preferably 4 to 6, and

u is the number 1 or 2, with the proviso that if u

is 1 a hydrogen atom is located on the free bond of
the nitrogen atom.

25  Other suitable auxiliaries are also fatty acid polyglycol
esters, in particular of saturated or unsaturated fatty
acids having 10 to 22 carbon atoms in the alkyl chain and
1 to 10 ethylene oxide units, such as oleic acid having
4 to 6 ethylene oxide units. The formulations in general

30 comprise these auxiliaries individually or in mixtures in
amounts of in each case about 20 to 40 & by weight. The
formulations for this purpose furthermore can comprise

This is the replacement sheet
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. Accordingly, one inner plane side surface 61la of slid- Still furthernore
though figure lilustrates a va- er 611 is maintained to contact wth one
outer plane riable capacity wobble plate type conpressor, this in- side
surface 612a of rail 612 while camrotor 4Q,ro- vention is applicable to
not only the variable capacity tates. Theretore, cyclic collision between
siider 611 wobblotetlodlagy! KBA1ELEE Lo Y AP SApbiBElahiPRog) - oflKL 3l |
612 can be elinig$h dEﬁ% eregg greventlng - 45ty e prate type
conpressor. danmage o BBFE *‘ $%° 60 and rotation preventing device 610

and elimnating the cyclic contact noise between slider 611 and rail 612.

d ai ns FLO e Reiaantisedl buiby| 0L TS0tttk iBh, | Bhin S4NER

sectional view of a wobble plate ere wob
conpressor (10) Xdi r@mﬁ%ﬁ BURRPEs sBRSE n nddTegeRn@ad, kodines ecoler
enbodi - & conmbexsorareodetegmidy dn\dseertatied Nderfollows:

Determination of the acid number:

To determine the acid number, stated in mg of KOH/g of

substance, 0.1 to 0.5 g of the sample is weighed into a

150 ml glass beaker and dissolved in 60 to 80 ml of
10 ethanol and the solution is titrated with 0.1 N ethanolic

potassium hydroxide solution. The end point is indicated

potentiometrically (apparatuses: Metrohm

Titroprocessor 682, Dosimat 665 with combined pH glass
electrode).

15 Ascertaining the base nitrpgen and the amine number:
To ascertain the base nitrogen,’stated in % of N, 0.1 to
0.5 g of the sample is weighed into a 150 ml glass beaker
and dissolved in 60 to 80 ml of glacial acetic acid and .
the solution is titrated with 0.1 N perchloric acid in
20 glacial acetic acid. The end point is indicated potentio-
metrically (apparatuses: Metrohm Titroprocessor 682,
Dosimat 665 with combined pH glass electrode).
The amine number, stated in mg of KOH/g of substance, is

calculated from the value for the base nitrogen from the
25 formula:

amine number [mg of KOH/g] = % df base N x
5.61/0.140067

The iodine color number denotes the concentration of free
iodine in an iodine/potassium iodide solution (in mg of
30 iodine per 100 ml of iodine/potassium iodide solution)
and serves to characterize the color or transparency of
this solution and liquids of a similar type. The basis
for the determination of the iodine color number is the
iodine color scale (comparison tubes). Literature:

This is the replacement sheet
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. ment of the present invention. In the draw ng, a posi-

bl ock (21) provided
with a plurality of cylinders tional relation between the

bal | - and- socketjoints pro- (70) and a crank chamber (22) adjacent said cy-

vided at wobble plate 60 and the ball-and-gogket point

Under bl ock (21),

piston (71) slidably fitted with- provided at each of respective pistons
~ 711-717 is spe- DB® 53403Fach of said cyli nders (70), a drive shaft (2)

cifically illustrated.

rot at ably

supported in sai
t he bal | - and-

socketjoints prowwfean woiltiboatp Lamet g aitck t he bal | -

a

housj 0) r ot or In a positional relation between
e ﬁ%ﬁ ‘%’i"@d e@ﬁ°§h‘lﬂﬂ‘§i rgXpapdiess Lllnstragrl the present .

i nclined plate (50) a wobble
pI ate (60) bei ngEaaﬂlpcent said inclined plate (50),

10

15

20

25

30

Example 1

Preparation of C,,,(~alkenylsuccinic acid 3-butoxypropyl-
half-amide triethanolammonium salt

A mixture of 127.5 g (1.0 mol) of 3-n-butoxypropylamine,
149.1 g (1.0 mol) of triethanolamine and 30 g of water
was initially introduced into a 1 1 three-necked flask
with a stirrer, internal thermometer and reflux condens-
er, and 279.2 g (hydrolysis number: 401.9 mg of KOH/g;
1 mol) of technical grade C,,,,,~alkenylsuccinic acid
anhydride (chain distribution of the starting olefin
mixture: 65 % by weight of dodecene, 35 % by weight of
tetradecene) were metered in over a period of 0.5 hours
(exothermic reaction). The internal temperature was
limited to not more than 50°C by periodic cooling. When
the addition had ended, the mixture was subsequently
stirred at 50°C for a further 2 hours. At this point in
time, the reaction mixture contained about 67 % of Cizr2e™
alkenylsuccinic acid 3-n-butoxypropyl~half-amide trietha-
nolammonium/3-butoxypropylammonium salt and about 33 % of
Cizsi~alkenylsuccinic acid triethanolamine ester 3-n-
butoxypropylammonium/triethanolammonium salt (determined
by base N determination).

The reaction mixture was rendered alkaline by addition of
48 g (0.6 mol) of a 50 % strength sodium hydroxide
solution. 642.1 g of a pale brown~-yellow liquid having an
iodine color number of 30 to 40, an amine number (deter-
mined potentiometrically) of 171 mg of KOH/g, an acid
number of 46 mg of KOH/g and a viscosity of 1.9 Pas

(Brookfield, 28°C, 10 revoclutions pexr minute) were
obtained. '

Ih‘&‘“ [(' U"

Date:

connected to an

a ropuacemem sheet



9 EP0452081 Bl 10 a plurality

of- coupling nenbers (72) for coupling (21), der mt einer Mehrzahl von
Zylindern (70) said wobble plate (80) with each of said plurality

versehen ist und einer Kurbel kanmer (22)_ gﬁ‘ of pistons (71), each
coupling nmenmber (72) hav- nachbart zud Zyl i nder bl ock (21), einemver-

ing one end (72kg Mr&z s coupled with saij d wob- 5 schiebbar in jedem
der Zylinder (70) eingepalerr]ten

Preparation of C,;,,~alkenylsuccinic acid 3-methoxypropyl-
half-amide triethanolammonium salt

44.6 g (0.5 mol) of 3-methoxypropylamine were initially
5 introduced into the apparatus described in Example 1 at
30°C and 139.6 g (hydrolysis number: 401.9 mg of KOH/g:
0.5 mol) of technical grade C,,;,,~alkenylsuccinic acid
anhydride (chain distribution of the starting olefin
mixture: 65 § by weight of dodecene, 35 & by weight of
10 tetradecene) were added dropwise in the course of
30 minutes (exothermic reaction), the internal
temperature being kept at not more than 50°C by periodic
cocling. When the addition had ended, the mixture was
subsequently stirred at 50°C for a further 2 hours
15 (conversion according to control of the base N > 98 %)
and was neutralized by addition of 74.5 g (0.5 mol) of
triethanolamine. Finally, the reaction mixture was
rendered alkaline by addition of 39 g of a 30 % strength
sodium hydroxide solution (pH (1 & in demineralized
20 water): 8.4). 296 g of a dark yellow liquid having an
iodine color number of 20, an amine number (potentio-
metric determination) of 151 mg of KOH/g and an acid
number of 50.6 mg of KOH/g were obtained.

Example 3

25 Preparation of C,,;,,~alkenylsuccinic acid 3-butoxypropyl-~

amide methyldiethanolammonium salt

55.8 g (0.2 g) of technical grade n-C,,,,~alkenylsucecinic
acid anhydride were added dropwise to a mixture of 25.5 g
(0.2 mol) of 3-butoxypropylamine, 23.8 g (0.2 mol) of R~
30 methyl-diethanolamine and 6 g of demineralized water in
the course of 30 minutes, starting at 30°C (exothermic
reaction), the internal temperature being kept at 50°C by

periodic cooling, and the mixture was ‘subsequently
stirred at 50°C for 2 hours. At this point in time, the

Tis i the p;acement sheet
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ble plate (60) and the other end (72a) which is Kol ben (71), einer
dr.ehbar in dem Geh[err]use (20) coupled with one of said plurality of
pi stons (71), gelagerten Antriebswelle (26), einem auf der An-
rotational notion of said inclined plate (50) being triebswelle (26)
befestigten Rotor (40), derweiter convetk €d Into nutational notion of

sai d wobbl e m er.gepeigten Platte, (50) verb en ist, wo- | at e
(60), and a rota ?géﬁg'bér%ve%?*%reneaﬁgné%jfﬁﬂé)' 14" c'r‘:é"'el 8Fne%?aur?éﬁag‘é’ﬁé‘l be
(60) benachbart %bagerN) apgrtpB8éyéntafhgnrGraciedkesylsucainipbreid| 3re
(60), genei gt enbtekyprépyl-halfyakbdenttséthatiolammbdbhiim/ 3~-biifdprepst | on

preventing neans el udion elteil .
Ver bi nden der Y%glﬂ‘%énq@?rbéegri %f%aéépgl ?@%e)lé%g?fdlbﬁé“wg%él@ssﬁ m.'c
Taunel schel b& (66Fid t"-‘i’éié&"im%ﬁr Aftery oirbutoxyprrry hampeniwytrimd a
fork-shaped menbethanoclamiénian £a14. wwhie! {igslefedsiion tiRld dndéd,eighd-nde

611) slidabl ' L de £ 2 Sem t

fjer T?aumal sche%/bgﬂl?' g%ﬁgsg‘?%%?fg‘r?% l‘}:‘"‘g( %W"geai“éﬁ’ o? I&gsi?'fljpfegangn%télfew‘l)

attached i st soddbme| hydrarddes @nde 11923)9 ks A tyadilesish viscous
liquid having an iodine color number of 20, an amine

10 number of 168 mg of KOH/g and an acid number of 51 mg of
KOH/g were thus obtained.

Example 4

Preparation of C,,,;,~alkenylsuccinic acid 3-methoxypropyl-
amide triethanolammonium salt

15 3-Methoxypropylamine was added dropwise to 139.8 g
(0.5 mol) of n~C,,,,~alkenylsucecinic acid anhydride in the
course of 0.5 hours, with periodic cooling, such that the
internal temperature did not exceed 50°C, and the mixture
was subsequently stirred for 1 hour and neutralized with

20 a mixture of 75.6 g of triethanolamine and 14.2 g of
water to give, after post-reaction for 1 hour at 50°C, a
reaction mixture having a half-amide/ester ratio of 93.7
(analysis by base N). After the mixture had been rendered
alkaline with 24 g of 50 % strength sodium hydroxide

25 solution, 291.6 g of a dark yellow liquid having an amine
number of 160 mg of KOH/g, an acid number of 46 mg of
KOH/g and a viscosity of 2.3 Pas were obtained.

Example 5

Preparation of tripropylsuccinic acid 3-methoxypropyl-
30 -amide triethanolammonium salt

111.5 g (0.5 mol) of technical grade tripropenyisuccinic
anhydride were added dropwise to a mixture of 44.6 g
(0.5 mol) of 3-methoxypropylamine, 74.5 g (0.5 mol) of

e X
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_to an outer peripheral end of said wobble plate der Mehrzahl von Kol ben

(71) verbunden ist, auf- (60), characterised in that
wei st, wobei di e Rotatl onsbewegung der genei g- sai d one ends (72b)
of said coupling nmem ten Platte (50) _i p,elne Nutati onsbewegung der

bers (72) are radially shifted toward the rotation- 20 Taunei schei be (60)
ungewandel t wi r dtniethanolamine @ntecld. @ o DE Ohater dinOkBe (ARkrskr A sai d

ot her nem Rot at igORs yghkgnd | t 181206010 m ds (72a) of said
coupl i ng nenbers tfﬁ?q%)\: W th gwpgg%iéntdgron de%'igst%?ﬁjb"?l&ef‘(l’giﬁé?%ﬂé‘? e
(60), predet er d‘-%girtg:qt[l:@rlr [bemperature did not exceed S50°Caoimd das
Rot at i onsver hi ndeshengdxitukel wddlhen subsequently stirred at this temper-

ein F[err] hrupgstgi , i.ch ial i r.Kur- .2, The_conpressor of
claim1 vherein sagjidd:ef).t %er 2 %iltﬁﬁgl Egﬁ%"f:s'( it PEIRE 1fnfimen the
gabel f [ err]rni gesreactdmns mixgareotophained giduty Gl foods halfranidel and Tel |
(611), das ver sclimiase quil slomebber ABerdle nixti¥ehal g BRAELLE! N
S oh s d oY IdHlElind Sl e 038) g WGV sk Bbigfll BShkn Hidroxide

solution, 266.2 g of a pale yellow viscous liquid having

10 an amine number of 206 .mg of KOH/g and an acid number of
56 mg of KOH/g were obtained.
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. (70), respectively. mge Teil (611) an

einem[err]u[err]eren Unfangsende .

der Taunel schei be (60) angebracht ist, 3. The conpressor of claim1l wherein

sai d coupling 30 dadurch gekennzei chn_et p3 daferr] die elnen Enden

menber (72) is provided with a ball portion at (72b) der Koppeltelle

(72) radial in drabRethti cpplicathons mpimﬁ.&a&ﬂﬂanBﬁYlQﬁ@é?uh?o?ac:ﬁza)

t her eof richtung (A) des; Rk %‘olg% d]%Sen anderen En- so as toform
en_(/Z2a)

a bal | -and-socketjoint befween s der _Koppelteile (72) um

ei nen vor be- ?-o- plate -l and sal Sal  ,one ), O s3rd stimmten
Wnkel ([err]) viprseheben el 5ot -4 Hler(72]~and gach o sald
pi stons 35 l' "&H‘H' ehi d ot her Pnds (T2a) of| said ¢oupling 2 ‘ T
Konpressor n ch h§ K1, bei denjdie ande- menbet (72).
1 i
ren Enden (72a) M §‘f‘ %Eﬁbéf‘f’gl‘l e (72) auf der l
L[ er r] ngsaChse d éplrt 9henden vA le oDrder cang) clear clear clesar i
after 24 hrs clear trans- clear clear clear !
3 pazent l
10 Poam heightl! 5
immsdiately > 50 > 50 > 50 > 50 > 50 i
after S mins > S0 > 50 > 50 20 12
20°8e “
immediately clear transe cleax clear cloudy
parent
15 atter 24 hrs clear trang- clear clear cloudy
parent
rosm heightl)
imnnediately > 50 50 > 50 > 50 45
after 5 mins 3 a5 > 50 trace of 2 ‘
marginal I
foan
Corzosion protection
20 i a.) Herbert test
(DIN 51360/1)
dilt._illld B0 1.0 8 RO/8O RO/SO RO/SO RO/SO RO/BO
20%dn 3.8 ¢ RO/S0 RO/8O RO/SO Ro/so RO/BO
b.) Filter paper test
25 (DIN 51360/2)
distillied ®,0 1.5 t ° 1 [ ° 1
20°de 3.0 % 0 ] ° 0
‘ mht:tabiutj apone~ spon-
i tanscus taneous

Notes on Table 1l:

30 1) To determine the foaming propert:.es, in each case
50 ml of 3 % strength aqueous solutions of the test
products were introduced into a graduated 100 ml
measurihg cylinder and the cylinder was closed with
a glass stopper and shaken vigorously 20 x in the
horizontal direction. The evaluation was carried out

after the waiting periods stated by measuring the
amount of foam in ml.

35

Information on the test procedure:
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. 4. The conpressor of claim2 wherein said one ends angeordnet sind.
(72b) of said coupling nenbers (72) are periph- 40 erally located on a
first circle (CJerr]) about the long- 3. Konpressor nach Anspruch 1, bei
dem das Kop- itudinal axis of said wobblg plate (60) with an pel teil
(72) mt el nem Kugel abschnitt sowohl an equl angul ar interval.
dem ei nen al s au®heatedtm wederaarfiede oat2bn formulations comprisings
722) davon so versehensi 8t of dgherdle R gulitgel- und- S The compressor of
claim4 wherein said o;lhgrof45 é;ssu gs- Ver indung zwi schen der Taunel -
ends (72a) of said cougl I'ng ‘FR?@IF' ) ekpgxylate sohejpe (60) und dem
ei nen Ende (72b) des Kép® ©f wreeémherally | ocated on a second circle (C2)
about pel teid es (72) 78nd_ bedgapiteiedtiagad( flherdd slgn  the |ongi tudi nal
axis of said rotor (40) wth an anderen Enden (72a) der Koppeltelle (72)

gebi | - equi an%ul ar interval. det ist.
mulsifier mixture:

37 % of product according to the example
32 % of oleyl alcohol + 2EO (ethylene oxide)
31 % of tall oil fatty acid diethanolamide

This is the replacement sheet
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. 50 6. f claim5 wherein the radius of 4. Konpressor nach
AnsprLulImmmlfrm“ﬂe ei nen said first circle (CJerr]) is greater than
the radi us of ™Enden*(72b) der Koppelteile (72) unfangsne[err]ig sai d

second circle (CJerr]). - 15 - auf einemersten Kreis
(Cl) umdie L[err]ngsachse '

der Taunel schel beatéft #1idimdei chen W nkel ab-

55 st[err] nden angeordnet sind. Patentansprf[err]che

5. Konpressor nach Anspruch 4, bei dem di e ande- 1.

Taunel schei benkofpr esBor ( 1@?#“ ei9ém Kan alkenylseacikmnden (7asjidler

Koppel teile (72) unfaagke al B4R 86" bESEnd 26Brmlilla TaEP Th

Zyl i nder bl ock nerr] [ g auf einem zweiten K|rbe| S (CZ) um di e
6
RY-CH-CO-NHR? R1-CH-COO®M®
l I
CH,-CO0°M® CH,-CO-NHR?

if appropriate as a mixture with a salt of an

5 alkenylsuccinic acid half-ester amine of the
formula IIa or IIb
fla b -
R1-CH-COO-CHR*-CH,-NRR® R'-CH-cO0®M®
I o
CH,-CO0°Mm® CH,-COO-CHR*-CH,-NRSR6

and/or an alkenylsuccinic acid imide of the

formula III
R'- C H=C0 — .
N-R i
C Hy=-CO0~
in which
10 R! is C;~Cy-alkenyl or C~Cy-alkyl, preferably

Cy=Cig—alkenyl or C,-C,q-alkyl, in which R! can be
straight-chain or branched;
R? is =(CH,),~0-(R).~R?, where
A is -CH,~CH,-0- or -CH({R')-CH,~O-, in which
15 R? is C,-C,;~alkyl, and in which R® can be straigixt-
chain or branched,
is hydrogen or methyl,
is a number from 1 tc 6,
is a number from 0 to 8 and
is an alkali metal or alkaline earth metal cation

qa::;g

20
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. 0 452 081 Bl 12
L[ er r, ﬂ , H ,mLors (40) mit gleichen Wnkel- |'autre
extr] ) de I'[err]l[err]ment d' accoupl e-

abst[err] nden angeordnet si nd. - 16 - ment (72).

or an ammonium ion of the formula HNR’R'R?, in
which R®, R® and R’ are identical or different and

are hydrogen, C,~C,-alkyl or hydroxy-(C,-C,)~
alkyl,

5 in particular
2-hydroxyethyl and 2-hydroxypropyl.

2. A compound as claimed in claim 1, wherein a salt of
an alkenylsuccinic acid half-ester amide of the
formula IIa or IIb and an alkenylsuccinic acid imide

10 of the formula III are present in a concentration of
up to 40 ¥ by weight, preferably up to 20 § by
weight, as a mixture with a salt of an alkenylsuc-
cinic acid alkoxyalkyl-half-am.de of the formula Ia
or Ib.

15 3.

A process for the preparation of a salt of an
alkenylsuccinic acid alkoxyalkyl~half-amide of the
formula Ia or Ib, if appropriate as a mixture with
a salt of an alkenylsuccinic acid half~-ester amine
of the formula IIa or IIb and/or an alkemylsuccinic
20 acid imide of the formula III, which comprises
reacting an alkenylsuccinic acid anhydride with an
alkoxyalkylamine of the formula IV

H,N~-(CH,),~0-(A),~R* IV

in which
25 R is C,-Cy,~alkyl, in which R® can be straight-chain
or branched,

n is a number from 1 to 6 and

m is a number from 0 to 8,

in a molar ratio of 1 : 0.7 to 2.5, preferably
30 1 : 0.8 to 1.2, at temperatures of 20 to 120°C,

preferably 60 to 100°C, and carrying out this

reaction in the presence of an amcunt of base which

is equimolar to the alkoxyalkylamine " of the

formula IV, or adding an amount of base equimolar to
35 the alkoxyalkylamine of the formula IV after the

This is the replacement sheet



gr[e Radius s[err] en ce que |es unes des _
extr[err]mt[errfs 2b) des - des zwei ten Krei ses (02) I st.
[err]I[err]nments d' accoupl ement (72) sont plac[err]es p[err]ri-
ph[err]riquenment [err¥eadtiansal|es angul aires [err]gaux sur . .

un premer cerde (Cl) autour de |'axe |ongitudi- Revendi cati ons

10 | de | | agyy tatlo (,60). . 1. esseur. _(10) du
type [erpf1 pl gqug ge nu c@% dfrcladim 3 gggggiﬁcﬁ’bé&mlﬂ
caract[err]ri- metal bM#me.t abkaliver edethometalsaiydroxide,
s[err] en ce que les Sllkéx?éléiﬁﬁreexéf[%hé] @&:ﬁtﬁ‘ﬂ%] SR

t ant bl oc de res une [err I[%rerfrre xture
conportant u
d' accoupl erregt (72) s%ﬁ%l ?“Pgleﬁ’fg?irﬁs the base.

5. The process as claimed in cla.im 3, wherein 2-hy-
droxyethylamine and/or 2-hydroxypropylamine are
employed as the alkoxyalkylamine of the formula IV.

_ nacﬁnspruch 5, bel dem der Radi - 5 4. Conpresseur selon
|arzmﬁfyl aractf[err]ri- us des ersten Kreises (Cl)
re]le !g

6. An aqueous or oil-containing formulation for working

10 metals, in particular for use as a cooling
lubricant, which comprises a salt of an alkenyl-

succinic acid alkoxyalkyl-half-amide of the

formula Ia or Ib, if appropriate as a mixture with

a salt of an alkenylsuccinic acid half-ester amine

15 of the formula IIa or IIb and/or an alkenylsuccinic
acid imide of the formula IIXI, as claimed in
claim 1.

7. A formulation as claimed in claim 6, which comprises

a compound as claimed in claim 1 in a concentration
20 of 10 to 80 % by weight.

8. . An aqueous or oil-containing metalworking fluid for
working metals, in particular for use as a cooling
lubricant, which comprises a salt of an alkenyl-
succinic acid alkoxyalkyl-half-amide of the
formula Ia or Ib, if appropriate as a mixture with
a salt of an alkenylsuccinic acid half-ester amine
of the formula IIa or IIb and/or an alkenylsuccinic

acid imide of the formula III, as claimed in
claim 1.

25

30 9. An aqueous and/or .oil-containing metal working

liquid as claimed in claim 8, which comprises
compounds as claimed in claim 1 in a concentration
of 0.1 to 10 % by weight, preferably 2 to 10 % by

This is the replacement sheet
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~pl uraI| i ndr es (70) et une chanbre de ma- 15 ph[err]riquenent
[efr] i EHH Ires [err]gaux aur nivelle (22)
t«e

adj acent« |ndres (21), un second cercle (C2) autourde |'axe
| ongi t udi nal un piston (71) mopg[err] en glissenmenth [err]

| "interieurde du rotor (40). chacun des cylindres (70), un
‘arbre d' entraine- weight. pent (26) nont[err] en rotation dans |e
carter (20), 6. Corrpresseur selon la revendication 5, car act[err] ri-

un rotor (40) fix[err bre traitnene 26) s[er en ce
que | e rayon du )Slrogm eAr§§’éﬂ?‘H‘ { egga‘”“e‘i J5elau g cheeempetseft e

[err] un plateau inclias e#quJ(Bﬁ)ql uanex ol doar iesuphmr ro]myeehylatler@)fontlcbl

second cercle (C2). formula v 4dJue de nutation (60) adjacente au plateau
inclin[err] (50), une pluralit[err] d [err]l[err]ments

d' accoupl enent (72) destin[err]s [err] coupler |la plaque de

nut ati on (60)5 [err] cha®iro€ecH,aCBl+0)qli t[err] de pistons (71),
chaque 25

in which R* is C,-C,,-alkyl, ¢,,~-C,, alkenyl or
alkylphenyl having a total of 10 to 20 carbon atoms
and p is a number from 2 to 10, and/or a fatty acid
alkanolamide of the formula VI

10 R°~CO-NR!°RY

in which R® is C,,~C,-alkyl or C,,~C,;~alkenyl and RY
and R are identical or different and are hydrogen
or hydroxyl-(C,-C¢)-alkyl, in particular 2-hydroxy-
ethyl or 2-hydroxyprdpy1, and/or

15 an ether-carboxylic acid of the formula VII

R!?- (0-CH,-CH,) ;- (O~CH(R!) -CH, ) ,~CH,COO"X*

in which RY is a branched or unbranched, saturated

or .unsaturated Cg~C,,-~alkyl or Cy-C,;-alkenyl radical

and q and r independently of one another have values
20 from 0 to 10, with the proviso that the sum of q and

r is at least 1, and X is hydrogen, an alkali metal

atom or an alkaline earth metal atom,

an alkoxylated primary amine of the formula VIIX

R“"N[ (-OCH,-CH,-0) pH 11e

25 in which
RY?  is C,,;~C,~alkyl, or alkenyl, preferably C,,-C,e-
alkyl,
is a number from 2 to 10, preferably 4 to 6, and

u is the number 1 or 2, with the proviso that if u
is 1, a hydrogen atom is located on the free bond

T

30
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err}l [err]ment d' accoupl enent (72) conportant une ex-

al l!llﬂllﬂllll”ﬂﬂﬂﬁm [lerr] (728) coupl [ert]e [err] lun de Ia pli-

r al |t ert] ‘de"pi 8t ohs (71), |e nouvenent- dg rotation du pl at eau
|ncI|n[err] (50) [err]tant transfornferr] en un 30 nmouvenent
de nutation de |a plaquefidcheundtirogen atom, (60), et un dispositif
anti-rotation (610) dagiidderr] [err] enp[err]cher la rotation
de | a plague de nutat| di spositif anpti-rotation
(610) conpr enant “fatty g el?‘?ljé‘-{gé)ﬁﬂlnﬁ?ﬂ‘ea'e i @agticwisy Qfecpendant
axiale- 35 satunatted e | uhsatnifetied rfstty decid hinidy eldieto

mani vel l e (28) 22 carbon atoms in the alkyl chain and 1 to

10 ethylene oxide units, preferably oleic acid
having 4 to 6 ethylene oxide units.

11. A formulation as claimed in claim 10, which com-

prises the auxiliaries in a concentration of 20 to
10 40 % by weight.

12. A formulation as claimed in claim 6, which comprises
a foam suppressant and/or preservative.

13. A metalworking fluid as claimed in claim 8, which

comprises as additional auxiliaries an oxyethylate
i5 of the formula V

R®-0~- (CH,-CH,~0) H

in which R® is C,,~C,,~alkyl, C,,-C,, alkenyl or

alkylphenyl having a total of 10 to 20 carbon atoms

and p is a number from 2 to 10, and/or a fatty acid
20 alkanolamide of the formula VI

R*-CO-NRI°R

in which R* is C,~C,,-alkyl or C,,~C,,;-alkenyl and R

and R} are identical or different and are hydrogen

or hydroxyl-(C,-C;)=-alkyl, in particular 2-hydroxy-
25 ethyl or 2-hydroxypropyl, and/or

an ether-carboxylic acid of the formula VII

R!?-(0~CH,~CH, ) ,~ (0-CH(R!) -CH, ) ,~CH,CO0"X*
in which R!? is a branched or unbranched, saturated

or unsaturated C,-C,,-alkyl or C,-C,,-alkenyl radical

30 and g and r independently of one another have values’

This ig the replacement sheet

Date: Z 3 JIW 1%7



et un en for me de fourchette (611) nont[err]
en gli '@Hﬂ "!Mﬁ er] | [err] ment de gui dage (612), cet
[err]l[err de fourchette (611) [err]tant fix[err]
[err] une extr[err]mt[err] p[err]riph[ecrbpique ext[err]rieure de la pla-
gue de nutation (60), caract[err]ris[err] en ce que |'une

des extrlerr]mt[err] $rom20)taleckd ] erdithl fhe rjrmriisd dhatcenlsam of g and
ment (72) est dlerr]cal kgl BEMles ¢l Al SHRNKIINMLPRE Agag&r Glkali metal
dierr]termn[err] ([er"jc)%m ans sens de rotat on

(40), par rapport [er AP Qht PE ﬂ%’?"e’;&er [Earth rﬁ“?f'éh Ri72a) 45

des [err]l[err]nments dnaadkop}{kata-ad poidary amine of the formula VIII

. . R¥-N[ (-OCH,-CH,~-0) H1],

in which

RY?  is C,;,-Cy-alkyl, or alkenyl, preferably C,,~C,,~

alkyl, _
P is a number from 2 to 10, preferably 4 to 6, and
10 u is the number 1 or 2, with the proviso that if u

is 1, a hydrogen atom is located on the free bond
of the nitrogen atom,
and/or

a fatty acid polyglycol ester, in particular of a
saturated or unsaturated fatty acid having 10 to
22 carbon atoms in the alkyl chain and 1 to

10 ethylene oxide units,' preferably oleic acid
having 4 to 6 ethylene oxide units.

15

14. The use of a salt of an alkenylsuccinic acid alkoxy-
20 alkyl-half-amide of the formula Ia or Ib, if appro-
priate as a mixture with a salt of an alkenylsuc-
cinic acid half-ester amine of the formula IIa
or ITb and/or an alkenylsuccinic acid imide of the
formula III as a metalworking auxiliary, in par-
ticular as an anticorrosion agent and emulsifier in

an aqueous and/or oil-containing formulation or
metalworking auxiliary.

25
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2. Conpresseur selon la revendication 1, caract[err]ri-

s[err]
an ce que les autres extr[err]mt[err]s (72a) des [err]l[err]-

ments d' accoupl ement (72), sont plac[err]es respec- ;-850 s . Liyement
sur |'axe |ongitudinal de cylindres (79). 3. (ComdrEss el g8lion | a
revendi cation 1, caract[err]ri- - s[err] e+ ce qufencEn
|'[err]l[err] meAbstiractoupl ement (72) est o - une--par-tt+e  de
bille [err] I'"uns et |"autre de ses 55 deux extr[err]mt[err]s

72b, 72a), d ' f . . | ol nt tul
((ant re | aa|)ol aqﬁeggggﬁgi‘é\%‘ir’ e#;(e%g% acg'&nerdenv%ttwlfﬁe g)%fsjr ?gﬁ?‘f#‘%‘{ éﬁrﬁ% l(J7§b)

de |'[err]|[errpngiligrieeoupl e-

The present invention relates to salts of alkenylsuccinic
5 acid alkoxyalkyl-half-amides of the formula Ia and/or Ib

E] ib
R1-CH-CO-NHR? R1-CH-COO®M®
| I
CH,-C00®Mm® CH,-CO-NHR?

if appropriate as a mixture with salts of alkenylsuccinic
acid half-ester amines of the formula IIa and/or IIb

lla b
R'-CH-COO-CHR*-CH,-NRERS R1-CH-CO0®M®
l I
CH,-co0®Mm® CH,-CO0-CHR*-CH,-NRPRS

and/or alkenylsuccinic acid imides of the formula III
R'-(I:H-CO\
CHy=CO~

Rz

in which R!, R?, A, R} R% n, m and M* have the meaning
10 given in the description.

The invention also relates to a process for the prepara-
tion of salts of alkenylsuccinic acid alkoxyalkyl-half-
amides of the formula Ia and/or Ib, if appropriate as a
mixture with salts of alkenylsuccinic acid half-ester
15 amines of the formula IIa and IIb and/or alkenylsuccinic
acid imides of the formula III, which comprises 'reacting

alkenylsuccinic acid anhydrides with alkoxyalkylamines of
the formula IV

This Sheet Has Been Replaced
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. ment (72), et entre chacun des pistons (71) et

-22-
H,N-(CH,),-O-(A}),~R* IV

in which R?®, n, m and A have the meaning given in the
description, and carrying out this reaction in the
presence of an amount of base equimolar to the alkoxy-

5 alkylamines of the formula IV, or adding an amount of

base equimolar to the alkoxyalkylamines of the formula IV
after the reaction.

The invention furthermore relates to aquecus and/or
oil-containing formulations for working metals, which
10 comprise the abovementioned salts of alkenylsuccinic acid
alkoxyalkyl-half-amides of the formula Ia and/or Ib, if
appropriate as a mixture with salts of alkenylsuccinic
acid half-ester amines of the formula Ila and/or IIb
and/or alkenylsuccinic acid imides of the formula IIIX,

and their use as anticorrosion agents, cooling lubricants
and metalworking auxiliaries.

15
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/W SEARCH REPORT |Application No. 96082722

* |TEXT OF THE ABSTRACT

ALKENYILSUCCINIC ACID DERIVATIVES AS METALWORKING AUXILIARIES

Alkenylsuccinic acid derivatives as metalworking

auxiliaries

The present invention relates to salts of alkenylsuccinic

acid alkoxyalkyl-half-amides of the formula Ia and/oxr Ib

la ' - b
R1-CH-CO-NHR? " Rl.CcH-cO0°M®
- | |
CH,-cO0°M® CH,-CO-NHR?

if appropriate as a mixture with salts of alkenylsuccinic

acid half-ester amines of the formula IIa and/or IIb

la b
R'-CH-COO-CHR*-CH,-NR5R® R'-CH-COO®M® .

| }

CH,-c00°M® | CH,-COO-CHR#-CH,-NR°R®

and/or alkenylsuccinic acid imides of the formula IIT

R'-CH-CO — 2
[ N-R
CH,~CO0~

in which R!, R?, A, R’, R‘ n, m and M* have the meaning
given in the description.

The invention furthermore relates to aqueous and/or oil-containing formulations for working

meta_ls, which comprise the abovementioned salts and their use as - anticorrosion agents,
cooling lubricants and metalworking auxiliaries.
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