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COWCOSI TION Field of the invention The present invention relates to
conposi tiwoemorpisnsi ng fatty am ne 5carboxyl ate salt, the/rrasibozsshe c acid
corresponding to the carboxylate and water, which conpositions have a pour
poi nt of at nmost 30C. The present invention also relates to the use of a
carboxylic acid and water to prepare a fatty am ne carboxyl ate conposition
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5conposition has a pour point at a tenperature of 30C In athird
aspect, the present invention relates to a nethod for the production of a
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kept | ow enough not to yield a conposition that is flanmable at room
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As used herein, the term “pour point” defines the temperature at which a solid

30 composition turns into a pourable composition. In this context, a composition is

especially regarded as pourable when the viscosity is below 500 mPa*s (cP) at a
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clear Liquid, starts to clear Liquid,4starts to clear Liquid, starts to
clear Liquid, starts to clear Solid, not cl ear Solid, not clear 300z @Liar
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Sol'id, sy Al tRalcudTol 1@ hihdles before start of measurement. A shear rate sweep was
5 made from 1 to 119 s™" without pre-shearing of the sample. From the viscosity
measurements the conclusion could be drawn that if a composition had a viscosity of
below 500 mPa*s (cP) at a shear rate of 20 s™, the composition was considered as

being pourable.

The fatty amine carboxylate salt concentration should be in the range of from
10 about 40 wt%, such as from about 50 wt%, for example from about 60 wt%, to about
90 wt%, such as to about 85 wt%, for example to about 70 wt%.

Unless otherwise explicitly mentioned, all percentages mentioned herein refer
to weight%, based on the total weight of the composition.

In addition to the fatty amine carboxylate salt, the corresponding carboxylic
15 acid and water typically represents the major part of the composition. The carboxylic
acid:water ratio in the composition is typically from about 20:1 to about 1:1. In
embodiments of the invention, the carboxylic acid:water ratio is from about 19:1 to

about 6:4, such as from about 6:1 to 2:1.

The use of carboxylic acid and water in the ratio mentioned above as an
20 additive to a fatty amine carboxylate of said carboxylic acid, to obtain a composition
of the present invention is to be contemplated as a separate aspect of the invention.
In embodiments, carboxylic acid and water in the ratio mentioned above is used as a
solvent for the fatty amine carboxylate. A solution of the fatty amine carboxylate salt

in carboxylic acid and water is typically an essentially clear liquid.

25 Unless otherwise mentioned, all ratios between two compounds refer to
weight:weight ratios.

In embodiments, a composition of the present invention may be a liquid
solution at temperatures below said pour point. In such cases, at 30 °C and possibly
at lower temperatures, the composition is in the form of a solution where the fatty

30 amine carboxylate is dissolved in the corresponding carboxylic acid and water based
solvent, forming an essentially clear liquid. A clear liquid is often preferred over a
non-clear liquid due to reduced risk for precipitation or phase separation.
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carboxylate salt compositions have been shown to form a gel. In gel form, the
composition is not pourable. Hence, the water content is chosen low enough to avoid
this gelling. The water content is typically below about 20%, such as below about
10%, for example below 5%.

Should no water be present, the melting temperature of the composition has
been shown not to be significantly lower than the melting temperature of the fatty
amine carboxylate it self. Hence, the water content is typically at least 1%, such as at
least 2 %.

Further, it has been shown that in presence of a carboxylic acid, fatty amines
and fatty amine carboxylates is subject to amide formation. The introduction of water

in the composition has been shown to reduce such amide formation.

The composition may optionally comprise additional solvents in addition to
water and the carboxylic acid. Such additional solvents are typically comprised in a
ratio of additional solvent: fatty amine acetate of from 0:1 to 2:9, for example below
1:10. However, it is to be noted that the compositions of the invention does not need
to contain any such additional solvents at all. Examples of such additional solvents
include conventional organic solvents, including but not limited to alcohols, for
example isopropanol, ethyleneglycol, propyleneglycol, butylene glycol and
di(ethyleneglycol), ethers and ketones. The content of additional solvents is typically
kept low enough not to yield a composition that is flammable at room temperature.

The fatty amine carboxylate, as such, typically has a melting point/pour point
of well above 30°C. Hence, in embodiments of the present invention, the fatty acid
carboxylates contemplated for use are such fatty acid carboxylates having a melting
point/pour point of above 30°C, such as above 45°C, for example above 60°C. Data
regarding the pour point or melting point of commercially available fatty amine
carboxylates can inter alia be retrieved from the MSDS sheets issued in connection
to such products.

As used in the present specification, the term “fatty amine” typically relates to

monoamines, diamines and polyamines of the formula |

R"-NH-(R*-NH),H (1),
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where R' is selected from straight and branched, saturated and unsaturated Ce.30
hydrocarbyl groups; R? is (CH.)x where x is 2-6; and n is an integer from 0 to 4.

In embodiments of the present invention, R' is a straight or branched,
saturated or unsaturated Cg.22 hydrocarbyl. Examples of R'-groups include, but are
not limited to coco alkyl, oleyl and tallow alkyl, rapeseed alkyl, soya alkyl, hexadecyl,
tetradecyl, and mixtures thereof, and other fatty hydrocarbyl groups of vegetable or

animal origin.

Examples of R2-groups include, but are not limited to ethylene, propylene,

butylene, pentylene and hexylene. Typically, R?is propylene, i.e. x is 3.
Typically, nis 0 (monoamine) or 1 (diamine).

As used in the present specification, the term “fatty amine carboxylate” relates
to the carboxylic acid salt of a fatty amine. The carboxylate salt of a fatty diamine is

typically a dicarboxylate salt.

The carboxylic acids contemplated for use in the present invention includes,
but are not limited to carboxylic acids of the formula R>-COOH, where R’ is a linear,
branched or cyclic C16 hydrocarbyl group, especially a linear or branched C1-5 alkyl
group. Acetic acid and propionic acid, and their corresponding carboxylates, i.e.

acetates and propionates, respectively, are especially contemplated.

The following fatty amines were used in the below described experiments:
Duomeen® T: N-Tallow-1,3-diaminopropane; Armeen® C: Coco-amine; and
Armeen® HT: Hydrogenated tallow-amine, all from Akzo Nobel Surface Chemistry
AB, Sweden.

Duomeen® T was neutralized with 357 mg/g of acetic acid (HAc) (99,8%) to
obtain the diacetate form, herein denoted Duomac T. Duomac T has a melting point
of 82°C.

Armeen® C was neutralized with 294 mg/g HAc to obtain the acetate form,

herein denoted Armac C. Armac C has a melting point interval of 45-60°C

Armeen® HT was neutralized with 221 mg/g HAc to obtain the acetate form,

herein denoted Armac HT Armac HT has a melting point of 60°C.



10 48h @30C Liquid, clear Liquid, clear Liquid, clear Liquid, clear
Liquid, clear Clear, Jelly Solid, not clear Solid, not clear Liquid, clear
Sol id, novocbmame@bear, Jelly Liquid, Cear 24h @ 30C Lipquink010/oss3a0 Li qui d,
clear Liquid, clear Liquid, clear Liqmid, clear Clear, Jelly Solid, not
clear Solid, not cI ear Liquid, clear Solid, not clear Clear, Jelly Liquid,

Cl ear 48h ' LSCy f L ui d,
cl ear Liqui cI ear Elq/\e'aghgqter%ﬂ?z%%d@@rﬂﬂ ﬁ‘gf’é){/’&@g@ﬁ'alacw g%ct?l&éba?oaébtlla'rg, not
cl ear Heddd rdmnatéwm,%rem,dme@m@pr@ FaDuop®dg ¥ id-selld & 3CIRar 24h @
20C Liquid, high visc, not clear Liquid, clear Liquid, clear

Experiment 1: Physical form of fatty amine carboxylates

The fatty amine was heated to liquid form and added to the carboxylic acid, to
5 form a composition of fatty amine carboxylate and carboxylic acid. Water was added
in indicated amounts to obtain the desired compositions. The final compositions were
filled in 10 ml glass flasks and the flasks were closed with screw caps. The
formulations were agitated with a magnetic stirrer for about 15 minutes and if
necessary to get a clear formulation, heated to 30 to 40°C. The total weight of each

10 sample was 10 g.

After mixing, the samples were stored in a freezer over night and then stored
at 10°C, 20°C and 30°C respectively.

The physical form of the samples was determined at the times noted in the

tables below by ocular examination and by turning the flask upside down.
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09 09 09 09 09 09 09 09 08 08 08 08 08 Omes Ze CC 17C SC 9C LC 8C 6C 017 It
Z17 C17, PP S17 WO 2010/ 146030PCT/ EP2010/ 058340 13 Experi nent 2:

St abi | i t ywof2ofoatutosoaci d acet at es During | ong ter rCIIEPRAYD58340
especially at anbient or slightly incBeased tenperatures and acidi c pH,
fatty am ne acetates react to formfatty am des. In this experinent,

four 0 i- i B, D were tested in respect of their
stabilt ﬁ%eﬂt% gpé)oﬁlégo? r}é‘?cl:lgr?c%:zg of the conpositions was stored in

cl osed vi al %% 0C ,30C % nd 40C res el%i I.é/ bEe amn ne ont ent
relative to THEIIMGETYR éﬂge’lq‘?pteﬁ 4 EES} ¥ '9 i ons were
det er migpdemiturtd Atad8ichH, Sfaﬁil abiiné @%taté&‘ﬁéa@ﬂd‘ﬁ)rﬁpﬂé‘t@'ﬁmm‘l’é§ det er m ned
by neans of titration with hydrochloric acid. Table 6 Sanple /storage

;;”ﬁgr %t ‘CJ@V Sérﬁjﬂ%‘kpéfmh%t G HEm%eeerebmoBeitBAs Re BY CRAG Hakre Mst&drai ni ng
in respect of their stability against amide formation. Each of the compositions was
stored in closed vials at 20°C, 30°C and 40°C respectively, and the amine content
relative to the amine content in the freshly prepared compositions were determined at
40 and 98 days of storage. The amine content was determined by means of titration

with hydrochloric acid.

Table 6

Sample Duomac | HAc | H.O | % remaining amine | % remaining amine
/storage T (%) N @ 40 days N @ 98 days
temperature

A/20°C 56 40 4 99.5 99.2
A/30°C 56 40 4 98.7 97.5
A/40°C 56 40 4 96.8 94.6
B/20°C 65 30 5 99.4 99.0
B/30°C 65 30 5 97.7 97.3
B/40°C 65 30 5 96.1 93.9
C/20°C 70 30 0 99.6 99.7
C/30°C 70 30 0 97.6 97.9
C/40°C 70 30 0 93.4 90.8
D/20°C 60 40 0 99.5 99.2
D/30°C 60 40 0 98.0 96.9
D/40°C 60 40 0 95.3 92.8




A /20C 56 40 4 99.5 99.2 A /30C 56 40 4 98.7 97.5 A/ 40C 56 40 4 96.8 94.6
B /20C 65 30 5 99.4 99.0 B/30C 65 30 5 97.7 97.3 B /40C 65 30 5 96.1 93.9
C/ 20C A0W010488306 99.7 C/ 30C 70 PCT/EP2010/058340

14

From the storage data at 40°C, it is clear that the samples A and B, which
contains water, are superior in stability when compared to the samples C and D,

which do not contain any water.



30 0 97.6 97.9 C/ 40C 70 30 0 93.4 90.8 D/ 20C 60 40 0 99.5 99.2 D /30C
60 40 0 98.0 96.9 D/ 40C 60 40 0 95.3 92.8 WO

2010/ 146080RCI/&RB010/ 058340 14 From the storage @atrapraiiodSE40it is
clear that the sanples A and B, whichiscontains water, are superior in
stability when conpared to the sanples C and D, which do not contain any
wat er. WD 2010/ 146030PCT/ EP2010/ 058340 15 C ai ns 1. A conposition
conprising 40 to 90 wmt % of at | east Cogignd atty am ne carboxylate salt water;
and the carboxylic acid corresponding to said carboxylate wherein the

wei ght : wei ght ratio of carboxylic acid:water is in the range of from20:1
to 1:1; and said conposition has a pour point at a tenperature of 30C

2. A conposition according to claim1, wherein said carboxylic acid is

sel ected frdm the gARgMpResiEerscomgrisingaceti ¢ aci d and propi oni ¢ aci d

3. A cc_)rrposi4 it8r§0a\ﬁf;’}3ro?iap%ats?oﬁg¥at?3; atInPnee gér%S%E{ysaﬁ{ aims, having a

- water; and
- the carboxylic acid corresponding to said carboxylate
wherein the weight:weight ratio of carboxylic acid:water is in the range of from 20:1 to

1:1; and said composition has a pour point at a temperature of < 30°C.

2. A composition according to claim 1, wherein said carboxylic acid is
selected from the group consisting of acetic acid and propionic acid

3. A composition according to any of the preceding claims, having a
viscosity of at most 500 mPa*s at a shear rate of 20 s™', as measured on a Bohlin
VOR Rheometer equipped with a C14 measurement system, at said pour point.

4. A composition according to any of the preceding claims, wherein the
weight:weight ratio of carboxylic acid:water is from about 19:1 to about 6:4.

5. A composition according to any of the preceding claims, comprising
from about 1 to about 20 wt% of water.

6. A composition according to any of the preceding claims, comprising
from about 8 to about 56 wt% of carboxylic acid.

7. A composition according to any of the preceding claims, further
comprising an additional solvent present at a weight ratio additional solvent:fatty
amine carboxylate salt of from 0:1 to 2:9.

8. A composition according to any of the preceding claims, said
composition being a clear liquid solution at a temperature of < 30°C

9. A composition according to any of the preceding claims, wherein
said fatty amine carboxylate salt component has a melting temperature of at least
45°.



viscosity of at nost 500 nPa*s at a shear rate of 20 s-1, as neasured on a
Bohlin VOR Rheoneter equi pped with a Cl4 neasurenent system at said pour
poi nt.  wo2010d46080conposi tion according to any of the prewrditgsssha@i ns,
wherein the wei ght:weight ratio of cawboxylic acid:water is fromabout 19:1

t o about 6'4 5. A conposition accordi ng to any of the preceding

cl ai ns, i sing e A
conposi t| on Qccor d|é‘1§8ﬁ?(5)%§ﬂ§% #Cbﬁd'ﬂggéej% g?)}cl\éﬁ c tg él?rprsl é"l’hnegregr om about
8 to abald fab§ amhiteas of thebloxyililac(lpci d. 7. A corrp05| tion according to

any of the preceding clains, further conprising an additional sol vent
present at a weight ratio addl tional solvent:fatty am ne carboxyl ate salt

of fromO0:1 to 2:9.pt C osition according to any of the
precedi ng cl ai ns, s%u yH grrp@'s-ll)'?;logngei ng a clear liquid solution at a

t enperature of 30C 9. A conposition according to any of the
pr ecedi rhgeécl ains, wherein said fatty am ne carboxylate salt conponent has a
mel ti nd't®¥®perature of at |east 45. WD 2010/ 146030PCT/ EP2010/ 058340 16

10. A CO”POS'R“'@@?%%%H fﬂbrﬁﬁgstFaC?gﬁtrBhoOtBrahEﬁe@r&QGﬂdté@aﬁb%ﬂn@ﬁtur%@r@é4,3 said
fatty amne 1s o formula (1), (R2-NH) , Rl is

sel ect éwdfacanpyigraipdit and br anched, saturat ed and unsaturat ed C6- 30

hydr ocar byl _gr.oups; 1S, a. group (CH2)x where x is i nteger in the range
o2 & B ARuBACHRL By B8 s st AT e rigd df2 0B @ posi 1 on

accor di ng t ¢ islapliReler ,r\/\n@r@nge@flo&to&, 12. A conposition according to claim
10 or 11 wherein nis 0 or 13. The use of a carboxylic acid and water in

a weight ratio of from20:1 to 1:1 as an additive to a fatty am ne
carboxyl ate 1dal t ofA §8MPOSHIOBAICFPIENGER Alaim d lomierainax iSchposi ti on
conprising 40 to 90 wt % of said fatty am ne carboxylate salt, which

conposi i on (has & pRUE AR HcaBrdRERSERIHI &1 1 PRferdid isTRyfpd Tor the

production of a fatty amne car OXy t ‘conmposi tion having a pour
poi nt of 30C, conprising: providing a fatty am ne or carboxyl ate salt
t hereof ; and3. m xIgusabtiafcarboxytioiacsl and watdyor vl seight edtio aflfeore@0: 1 t h

h o CHoLP? PO NGB FYVADTIE SUSHRAG ] T S CHRPRD oA B sal 1
vat er ; sednboRtiGrRESMOYIbINgG LﬂP!odg@Wt%WUjfdlE}' drRined Ho6RIaRdiahidhe

wei ght wei ght rati o of CaI’bOX%/|IC acid:water being in the range of from
20: 1 t@ommSItmfw&@@p%pombﬁ Adempgrausoeir< g8itit of 30C. 15. A met hod
according to claim 14, wherein said fatty amne or fatty am ne carboxyl ate

s mixed i g Sai O &3 RRKY hran@ B br e R BB OISR R e

composition having a pour point of < 30°C, comprising:

- providing a fatty amine or carboxylate salt thereof; and

- mixing said fatty amine or carboxylate salt thereof with said carboxylic acid
corresponding to said carboxylate and water, resulting in a composition comprising

- 40 to 90 wt% of a fatty amine carboxylate salt

- water; and

- the carboxylic acid corresponding to said carboxylate

the weight:weight ratio of carboxylic acid:water being in the range of from 20:1 to 1:1,
said composition having a pour point of < 30°C.

15. A method according to claim 14, wherein said fatty amine or fatty
amine carboxylate is mixed with said carboxylic acid and thereafter mixed with water.



