WO 2011/ 120836PCT/ EP2011/ 054282 1 Fabric softener active conposition The
present invention relates to fabric softener active conpositions having a
| ow cont WP 2811/1R2PBomabl e sol vents, a | ow nelt viscosityPehEPRIGHSEBAbI ity
in anolten state. 5 Quaternary ammonium salts carrying two hydrophobic
| ong chai n hydrocarbon noieties have found broad use as fabric softener
actives. Quaternary amoni um salts of al kanol am nes esterified with on
average two fatty acid noieties per nolecule, cormonly referred to as ester
quats, 10 have | argely rapkfeedo€@eheer agdkkyk gompesfnaignanmoni um conpounds
because of their biodegradability. Bis-(2-hydroxyethyl)-dinethyl anmoni um
chloride fatty acid diesters, which have found commercial use, are
difficult tHhdanderin iapure et ateatsince thebsial isbftendse tacctdiugp and 15
the melt has, il visrosidyd) d o reld, [aperalires, ANt Wsaldafactery
stability at higher nelt tenperatures. erefore,
bi s- (2- hydrioXy étehyl )i Grst M afifbril i cHiaord ldet f it 2 8 ld- i estadrss: ar e
usual |y shipped as a nolten conposition containing at |east 13 % by wei ght
(7)1; gt Pﬁagl _Cﬁ,(btﬂéf’rflj?arrw me’;ﬁﬂt&@@yﬂ@md hy&irdﬁﬁfmﬁr@tl@rtﬁf of ﬁS to
at is sufficjen ow f.or_ punpi ng. wever, such conpositions have
a low flash 'rhth%#rq q%%%@%ﬁ@‘%’ eg_étoﬂﬁz?rr&aéysli?oﬁ éag Pregul at ory
restricti ons farcharegu trierseddidu aoreatn ssaf etmymareasursesl i dandl i ng. 25 WO
2007/ 02631 ses to re et flammabl e sol ve of h conpositions
by 2 to 40%0%%613{30\%5} g riesofesgéegﬁefuleeﬁ ‘Chosen fasfoerﬁaa(ﬁ()rltltwoesftazcruc oarc%gl yesters,
al kyl am dewisrtissl yea desledwta,y cmids 1o fonines! oro contsigtati ons tsher eof
and spegi f iicald yi digclpses, hydrogenatied tﬂﬁﬂwc{ﬁbeﬁ%ﬂy@nﬁgﬁﬂa}n@d tall ow

fatty acid, hydrogenat'ed coconut oil, hydrogenated pal m'steari ne,

hydr ogenat §PTRRP61 Ptaia%ems difrddl Jictsshasta har'd! soy sucrose ester,
cetyl palmtate and pentaerythritol tetracaprylate/tetracaprate as suitable
di uents. W0 200HH0263L4 dtlrstherd ipteapogesmtan iise @loMBe fatty acid

2011/ 120836CF.CT/ EP2011/T10.51¥12§12a 2 aIddl t | onal COU.p|lI ng agent O§iegfeictuelcjC ftroom

pol yhydri ¢ di¢ohols, "partt al® esterd of  potyhydri ¢ 4ai‘cshol $ non-1'oni ¢

sur f act ant fjaricieaniraruntrofs fatem Gihdeo e %dyldwigits tdovever ,ance
conposi ti ong,d apght Hhys WO 4007/ 026314, r?cvqgmh%éaf't%‘ﬂy%%smarﬁi | ow

stability in the nolten state wth respect to kyl at1i on of the
quat er nar y HHTONi U Sty SHCh 1teads o Bift Maldasenit el &ont ent of free

ester am nerrlurd mg-d,r anspord-rapd-anrd g Hdy nge ) tethstiat®e.chloride
fatty acid diesters are usually shipped as a molten
composition containing at least 13 % by weight of ethanol
20 or 2-propanol, which has a viscosity at temperatures of 65
to 75 °C that is sufficiently low for pumping. However,
such compositions have a low flash point of less than 30 °C
and are therefore subject to regulatory restrictions and

require additional safety measures in handling.

25 WO 2007/026314 proposes to replace the flammable solvent of
such compositions by 2 to 40 % by weight of a diluent
chosen from alkyl esters or polyesters, alkyl amides or
polyamides, fatty acids, nonionics or combinations thereof
and specifically discloses hydrogenated tallow fat,

30 hydrogenated tallow fatty acid, hydrogenated coconut oil,
hydrogenated palm stearine, hydrogenated soy o0il, ethylene
glycol distearate hard soy sucrose ester, cetyl palmitate
and pentaerythritol tetracaprylate/tetracaprate as suitable
diluents. WO 2007/026314 further proposes to use an



Therefore, there is still a need for fabric softener active 10 conpositions
whi ch have a low nelt viscosity and high stability in a nolten state and at
t he sane wWorB1hiaess6a | ow flammability. It has now been PoUAR2eInAS428Abr i C
sof tener active conpositions based on a bis-(2-hydroxyethyl)- 15

di met hyl ammoni um chl ori de fatty acid ester nade fromfatty acids with a
specific chain length and a specific degree of unsaturation and having a
particular nolar ratio of fatty acid noieties to am ne noieties, which

(2:8rr|pri se ahasﬁﬂ_ Gjiifdr%lﬁmf ﬁ;tlicﬁgf aigfeaitt,y_s?cli@ﬁerd gﬂmergcﬁ_q/ﬁymwimg a spfeci fic
ower chain ngt h of .the tty ac i.etjes S as _a.specific
anount of Cﬁh@ﬁﬁgl badd eecf%fer%gmoéf]t r%ﬁ‘g’lh,ydlr-lﬁ &g&ﬁ\g\%lfn&l%_d? dpanol ,
show an unespettethraabiimatdromnefur tow gl tonvilsdosid YI,5 i gty stedlyttity

towar ds deg) eyl ati on it Jml e Stahenand. | g HRmmbiddity n2h The
present invention'is erefore di rected to a‘fabric softener active
conposi i orliseehpritsiary &) o rloni 6840 195-Woily W ginltom gtate with

bi s- ( 2- hydrﬁ@g}@cf}ylt)o- i gt h amyn urreh | prd e fatt ara@ird Bstern dyaving a
nolar ratio of fatty acid noieties to amne noieties of 30from1.80 to
1.96, an avétage JGfsh gt HIGTaaRe fidt ty aG W 1t etied 16 0 6 to 18
car bon at ormniand Ariredintensaddie, Lal ddratledd om thendIres fatdne aci d, of
fromO to 50, WD 2011/120836PCT/ EP2011/054282 3 b) from2 to 8 % by wei ght

of a fatty .acid triglyceride havi. n_ave chal engt.h of t fatty
aci d noi et i@seroefftcfrregm%ﬁeo lf4%ctalp%o% aaec%{safg%q %%)%oédi ne LJvéa ?ure,a%gcé‘%ul at ed
for théOf r emnfratsiyt iagisd, whofclH om0 a d &1 %e land igcdgicm Fdh MBI by wei ght

of an al cohal ;seliact ed, fr amgthangl i l-Ropanaland 2 prioRanelve e oy

invention is further directed to a nethod for naking such conpositions,
conpri si ng tHesBpPs 0 a) reacting a mixture conprising from78 to 95 % by
wei ght bi s-(2-hydroxyethyl)-nmethylam ne fatty acid ester having a nol ar
rati o of fatd ywacitbwietd eSurel ajidte fapeld e afefdomdti8& to 1. 96, an
average chain | ength of .the fatty %c.id ieties of .fram 16 to 18 carbon

atons and & EE Sodi S AUES Al ultHted ¥ o e T e ]Tqatty acid, of

15 dimethylammonium chloride fatty acid ester made from fatty
acids with a specific chain length and a specific degree of
unsaturation and having a particular molar ratio of fatty
acid moieties to amine moieties, which comprise a specific
amount of a fatty acid triglyceride, having a specific

20 lower chain length of the fatty acid moieties, as well as a
specific amount of an alcohol, selected from ethanol,
l-propanol and 2-propanol, show an unexpected combination
of low melt viscosity, high stability towards dealkylation

in the molten state and low flammability.

25 The present invention is therefore directed to a fabric

softener active composition, comprising

a) from 65 to 95 % by weight of a bis-(2-hydroxyethyl)-
dimethylammonium chloride fatty acid ester having a
molar ratio of fatty acid moieties to amine moieties of

30 from 1.80 to 1.96, an average chain length of the fatty
acid moieties of from 16 to 18 carbon atoms and an
iodine value, calculated for the free fatty acid, of
from 0 to 50,



fromO to 50, from2 to 9 % by weight of a fatty acid triglyceride having
an average chain length of the fatty acid noieties of from10 to 14 carbon
at ons andwar0iigidipsse val ue, cal culated for the free fattpCagipaQ11o8428D from O
to 15, and from3 to 13 % by weight of an al cohol selected from ethanol,

1- propanol and 2-propanol with an excess3 of nethyl chloride at a
tenperature of from60 to 120 Cto provide a reaction m xture, and b)
separating unreacted nethyl chloride fromthe reaction 25m xture of step a)
by distilliggrebh a sbxsueepof waehhyl cehhorhdeyandigatdigl gebeldecondensi ng

al cohol fromsaid mxture of nethyl chlorjde and al cohpl and.returning
condensed aIcﬁﬂ%?ngoaga?ﬁefgg%tFg%lﬂi2?ﬁgtgt8§p€39iggpgyc%ﬁfgnt of al cohol
of from3 to #2iétbysweifghtom300The iLAveatbon asombsendi aeciedite an
alternative f I S LLi C i sRgsthe steps WO
2011/ 120836PCH EP20117 D82 4 ool ar ot T o ar ¥ bty hct & pbi ht fect o

am ne nbieties>ofafdom 1.80 to 1.96, an average chain length of the fatty
acid noieties of from16 to 18 carbon atons and an iodi ne val ue, cal cul ated

for the freg tathysaghdi20f BreaL§ht0050anf E0ELRo1 05818 byaweight of a
fatty acid trighgcerid? havi n ﬁn aVﬁégge chain length of the fatty acid
noi eties of fFoRFE0Ltol 18 CRFBON &Fd hdPah°t odi ne val ue, cal cul ated for
the free fatty acid, of fromO to 15, and fromO to 3 % by wei ght of an
al cohol 10 Bel ectveth tfiraomiet Kandlhe rl -dorcpares tand rgprrophnclr widkiren excess

of nethyl ¢ ri t..a.t er f fr 120 Cto provide a
reacti on mX cgqreé,%‘?nq’;&}“q%dl ?{r;gg)’ n%oﬁrg{%solt% ta c%“%(ﬁtp%to the reaction m xture of

step a) to provide a content of alcohol of from3 to 1512 % by wei ght, and
c) sepafatingrapfreacfed RekhyrechPBPrdelngoht PRe /i kPuPe of ¥t EpiBithy
distilling OfEi@—WEXB98§OQ§eHE§myLm§Bh?ﬂbﬂﬁn@n@aﬁ@%da@héobgterCﬁad@ﬂ§ing
al cohol fromsaid m xture of thyl chlqride and al cohol and returning
condensed ZOaPcﬁﬁéﬁrtBagéPdofg§€F¥8naﬁ? t BPeStocpr 69i a8 RS cURt Ent ©of

al cohol of frem Brbm 123% by webght an average chain length of the

fatty acid moieties of from 16 to 18 carbon atoms and an

15 iodine value, calculated for the free fatty acid, of
from 0 to 50, from 2 to 9 % by weight of a fatty acid
triglyceride having an average chain length of the fatty
acid moieties of from 10 to 14 carbon atoms and an
iodine value, calculated for the free fatty acid, of

20 from 0 to 15, and from 3 to 13 % by weight of an alcohol
selected from ethanol, l-propanol and 2-propanol with an
excess of methyl chloride at a temperature of from 60 to

120 °C to provide a reaction mixture, and

b) separating unreacted methyl chloride from the reaction
25 mixture of step a) by distilling off a mixture of methyl
chloride and said alcohol, condensing alcohol from said
mixture of methyl chloride and alcohol and returning
condensed alcohol to said reaction mixture to provide a

<

content of alcohol of from 3 to 12 % by weight.

30 The invention 1s also directed to an alternative method for

making such compositions, comprising the steps

<

a) reacting a mixture comprising from 88 to 98 % by weight

bis- (2-hydroxyethyl)-methylamine fatty acid ester having



The fabric softener active conposition of the invention conprises from 65
to 95 % by wei ght of bis(2-hydroxyethyl)-dinmethylanmoni um chloride fatty
aci d est evo2811Mes3éonpositi on preferably conprises fromPBU/EP20190S28DY
wei ght of said ester. The bis-(2-hydroxyethyl)-dinmethyl ammoni um chl ori de
fatty acid ester conprises at |east one 4diester of fornula

(CH3) 2N+( CH2CH20C(=0)R)2 O - and at | east one nonoester of 30fornula
(CH3) 2N+( CH2CH2OH) (CH2CH20C(=0)R) O -, where R is the hydrocarbon group of
? fatty agid gnh@%yngggﬁfTb@ bhs(2- ?y?ﬁomy@éhyé% dbnammybaﬂam@tuasch!or@de

atty acid ester has r ragio of fatty aci Lies to.am ne noieties
of from 1.80 ?g ireB gnggpggfirggrya?rﬁﬁ?i 8% t ain ﬁ% Fhe

2011/ 120836PCTAEP20441 054282t bespeci fred Wbl ao EatcarpoovadQEShhgﬁ an

soft eni ng perig&ﬂﬁ c§ ige? 559§8}§¥8§ef£?b£ 8 %9£&e?§£ﬁ éat5¥ aci d

i Vort

noi ety of the anmoni um ¢ de fatty acid
ester can be ﬂé@Wv@dtg PPonfacpuietpabty bElﬂeb@hé ﬁfx@uféth patdy acids

of formul a ROOOHy1 phereqR h§v§n§ygﬁogaé99@e9&989n Theghydrecanbonagroup may
be branched or unbranched and gre er ab i S unbranched. The fatty acid

noi ety has an®aver&gectharn°fength of F?oﬁ% 16218°F 0% 188 afBOn*Rt ons and an
i odi ne val ue, l@ahﬁglaaedetOtanhaléte@ fattyhaCEﬂeeOfaftgﬁaelﬁQ 56. The

average chain Ieng h is refera I o] 0 17.8 carbon_at
Preferably, th&° ?abt? at d ﬁ%?e? Xﬂaé gL 06|%§ W%F%gg ?f?gn? Cah?o 50,

nor e pﬁéferabbylettédoﬁramtetﬁanoéveh RDDEamslpaeﬁeEabryp@ﬁOﬂrwmtB &0 40
and mst prefelably gt %é?ﬂ%%5c590§ de The average chaio Lengthn! 8o to

calculated on't iIs O e wel fraction of individual fatty acids in
the mixture 0129at@ytécP6§Vl¢@rab?ﬁﬁ@hé@ncﬁaﬁﬁufﬁtty acids the chain length
refers to the | ongest consecutive chain of 20 carbon atons. The i odine

val ue is thg aaauﬁ ﬁBrEOQEnehEna@c@ﬁaiuﬂBdtb¥ tbeceeast nontafet Be doubl e
aci detern1 od_of |

bond f 100 tt t SO, 3 In
o?gef ?o provgaﬁptﬁg FéqﬁFPzadavarsaE 8H5I§f|g§85ﬁ gnaf 64 Re’ ngue t he
fatty asid noilety banwbégdeyiwed froma m xture

c) separating unreacted methyl chloride from the mixture of
step b) by distilling off a mixture of methyl chloride
and said alcohol, condensing alcohol from said mixture
of methyl chloride and alcohol and returning condensed

20 alcohol to said reaction mixture to provide a content of
alcohol of from 3 to 12 % by weight.

The fabric softener active composition of the invention
comprises from 65 to 95 % by weight of bis-
(2-hydroxyethyl) -dimethylammonium chloride fatty acid ester

25 The composition preferably comprises from 80 to 90 % by

weight of said ester.

The bis-(2-hydroxyethyl)-dimethylammonium chloride fatty
acid ester comprises at least one diester of formula
(CH3) ,N' (CH,CH,0C (=O)R) > C1~ and at least one monoester of

30 formula (CHs),N' (CH,CH,OH) (CH,CH,OC (=0)R) Cl7, where R is the
hydrocarbon group of a fatty acid moiety RCOO. The bis-
(2-hydroxyethyl) -dimethylammonium chloride fatty acid ester
has a molar ratio of fatty acid moieties to amine moieties
of from 1.80 to 1.96 and preferably from 1.85 to 1.94. The



25 of fatty acids conprising both saturated and unsaturated fatty acids.
The unsaturated fatty acids are preferably nonounsaturated fatty acids. The
bi s- (2- hymipeRyeéh8alh) - di met hyl anmoni um chl ori de fatty a®Cad/EP2ia054282f er abl y
conprises less than 6 % by weight of nmultiply unsaturated 30 fatty acid

noi eties. Exanples of suitable saturated fatty acids are palmtic acid and
stearic acid. Exanples of suitable nonounsaturated fatty acids are oleic
acid and elaidic acid. The cis-trans-ratio of doubl e bonds of unsaturated
fatty aci d gpicetiiess in® 1Rreferahl pﬂa@aﬁrs ttham 3 5% rhane myengpref erabl y
hi gher than 65:35. The frac; on . %011/ 120836PCT/ EP2011/ 054282 6 of

nul tiply unsaturatef fcé‘tctlf G 1oi%éti €€ ey be reduced by sel ective touch

hydr ogenati on, which is a hydrogenation that selectively hydrogenates one
doubl e bondhen f t1GH=CH-CHR-@HSCl-f St friueot (- blto ettt Idoubl e bonds of 5

monounsat urated ng%e gggog{lfmf cgﬂ%%e %ect%ped% fd ed average ehajdylengt h and

i odi ne val ues ar or sinmultaneously achieving high softenlng

per f or mance & 4 GwhfelfEtiy poiist B a Be xdorsositt ifoity Rk &fer age chain
length is lessyhitakcddcanlenatronss of Hke ddigie, \wldig i sshk0 hi gher than

50, the softening er f or mance WI|| e unsatj sfactor whereas, the nelting
poi nt of tH¥ dcféjrﬁzp?o‘gioﬂ S CHh et K% ]?ﬁrtj:ﬁleici‘ Ot%é”%iiér“éﬂbecg % length is
nore than S amrdaon aticnmeinbiendtaddy acid noiety nmay be derived fromfatty
acids of 15 natural or synthetic origin and is preferably derived from

fatty aci dool natural of gl rost, prelerabloc (igmd ald g atd ve,agi d. The

requi red iodine Val'ue Can by Usi atty acid mxture of
nat uralOor ildi riat Het @Irrkéédﬁtr% fuch an J{Qﬁjtlfﬁe W% Gegrcuebédasl € t al | ow

fatty acid..R0 f%leteerf’]?ctﬂy’%!dﬁd t her raqid red d ofj nerna@al e Gae ke prpvi ded by
parti al hydrogenatl on of a atty acid mxture or_ a triglyceride m xture

havi ng a hi'gi&th ddi mF AR LY f 2% urk -mertanld ¢ 1338y s nent, t he

required i adideenvallug ihepriomiveddiyd moxiaty adatdry iaelihgrivdlure davi ng a

hi gher 25 i 0odi niﬁl e th a mxtLg %f sat.ur ted%attty .@m ds. The m xture
Yat

of saturat 38 ¢ mal e Fovta Hed either BY hydr ogenati g 'K fat ty

aci d ml&t urcerecfontadi Ing mgf unsat Ur dteedt f atrtdy Imtd;prtﬂfe‘lréthﬂna dy driogendt ed
triglyceride Mxtung, SuGNAs & dwAregenal ed vegetall @ Pidn the basis

of the weight fraction of individual fatty acids 1in the
mixture of fatty acids. For branched chain fatty acids the
chain length refers to the longest consecutive chain of

20 carbon atoms. The iodine value is the amount of iodine in g
consumed by the reaction of the double bonds of 100 g of
fatty acid, determined by the method of ISO 3961. In order
to provide the required average chain length and iodine
value, the fatty acid moiety can be derived from a mixture

25 of fatty acids comprising both saturated and unsaturated
fatty acids. The unsaturated fatty acids are preferably
monounsaturated fatty acids. The bis-(2-hydroxyethyl) -
dimethylammonium chloride fatty acid ester preferably
comprises less than 6 % by weight of multiply unsaturated

30 fatty acid moieties. Examples of suitable saturated fatty
acids are palmitic acid and stearic acid. Examples of
suitable monounsaturated fatty acids are oleic acid and
elaidic acid. The cis-trans-ratio of double bonds of
unsaturated fatty acid moieties is preferably higher than

35 55:45 and more preferably higher than 65:35. The fraction



30 The fabric softener active conposition of the present invention further
conprises from2 to 8 % by weight and preferably from3 to 6 % by wei ght of
a fatty aDaAotwized3gceri de havi ng an average chai n | engt RCOHEPROIG/0SEB2Y aci d
noi eties of from10 to 14 carbon atons and an iodine 35 val ue, cal cul ated
for the free fatty acid, of fromO to 1% WD 2011/ 120836PCT/ EP2011/ 054282
7 The average chain length of the fatty acid noieties is preferably from 12
to 13.8 carbon atons. The fatty acid triglyceride is preferably a coconut
oi | or a hydregenatad, cegenutr-aidd and dpsicipr eferahlas advefldanedaeeonut

il. The 5 ified t of fatt i.d trigl. id d hai
Pength of tHe TR Ha d Hetiel G5 EEee A 40 61 AuTbAHGSUSIY Sehi evi ng
| ow nel ti nghpai e lard ilve f Iramredyjdrdtye oforteheldhaird dgaf tiener acti ve
conposi t | On—'CHS="HPp—rdHSI—Eg|=¥H—E Eﬁbélﬂ?%fﬁh?g Bm‘?uﬂktohot@?%yb@ﬁﬁg 5@

triglyceride also inproves e softening erficiency of a rinse cycle
sof t eneb prisparued stttk Hvalird e it eferurgct iTe ERRsosiitScor VoL adse

present invention.cnthe Al iiG50fd enaractd e Lomasidi anof the present
invention also conprises from3 to 12 % by wei ght and 15 preferably from®6
to 10 % by SAEIGHEEI van Yal oGV S8 detdey Srqf&rﬁnét%m%f%f%ﬁ%md i’

2- propanol .melhe ) gaholt icsr piref eyaallos ietianol1 oreh2- prepane and most
preferably 2-propanol.. The .specified.,anount of al cqhol. is essential. for

si mul taneodsqr&tggﬁisev]ieﬁgg chlvﬁpr? Iclagmwcaabrihiolr{ yanco%mst e ?Cg]r?r i'c eséﬁ‘atnleuneerlSacti ve
conposifi ormigic hitglarstdhi Itittey soff ttarel ropmposidrimemdean wihlel fasl t en st at e
towards de it he i ss(2- r thyl)s:didreshylgmroni um chl ori de
fatty aci d%eﬁgéet?{%%e g ovk%n%nagsziér}yegtng%l?‘ﬁ% F%ohlat can be achi eved by the
speci fi ed afdtsicflcdl cotioldsdpped D b SPecifid st IB ithd CH G ilde sal t

and has notpdeenygcognizeddm ddwenprior art. The conbi ned anmobunt of fatty
acid triglyceride and the alcohol is preferably from10 to 15 % by wei ght.

The fabric Tﬁ'loef tf(':'\antetry aécéiidvef\nocioe yosnila:[; %nes cPefritvheed p{reosmen%atty acids of

15 natural or synthetic origin and is preferably derived from
fatty acids of natural origin, most preferably from tallow
fatty acid. The required iodine value can be provided by
using a fatty acid mixture of natural origin that already
has such an iodine value, for example a tallow fatty acid.

20 Alternatively, the required iodine value can be provided by
partial hydrogenation of a fatty acid mixture or a
triglyceride mixture having a higher iodine value. In a
further and preferred embodiment, the required iodine value
is provided by mixing a fatty acid mixture having a higher

25 iodine value with a mixture of saturated fatty acids. The
mixture of saturated fatty acids may be obtained either by
hydrogenating a fatty acid mixture containing unsaturated
fatty acids or from a hydrogenated triglyceride mixture,

such as a hydrogenated vegetable oil.

30 The fabric softener active composition of the present

<

invention further comprises from 2 to 8 % by weight and
preferably from 3 to 6 % by weight of a fatty acid
triglyceride having an average chain length of the fatty
acid moieties of from 10 to 14 carbon atoms and an iodine

35 value, calculated for the free fatty acid, of from 0 to 15.



30 invention show a conbi nati on of high stability towards deal kyl ation in
the nolten state, low nelt viscosity and |ow flammbility. A fabric

sof t ener WOt20M¢120683aposi ti on conprising 86 % by wei ght bPST(EP20MSORY et hyl ) -
di met hyl ammoni um chloride tallow fatty acid ester, 3 %by WO

2011/ 120836PCT/ EP2011/ 054282 8 wei ght coconut oil and 9 % by wei ght
2-propanol has a flash point of 38 C determ ned according to DIN 53213. The
fabric softener active conposition of the present invention can be prepared

by m xi ng hbirs (azréhéd;reowlhylbeng&mldfetﬂm anamy woichhericde Satity aci d

t fatt t d h th i f
ﬁ;\/\g\r/er 2 H%r%%dﬁbc{yls%%’ce” g(& r]\(}e LR %)sf{ Paotr?nies S@ﬁl éief‘gﬁyar%lrjlg%ar ed by
one of the ttrigy Inpetehadis: afs tﬁr@ﬁemzaéiriiy an, ccwhlrnit ghar et lre hqueatagramiagatd on of
a bl 5= (2- IR DAXEL M) ot oL yLamde, fat ty Laegﬁl%e%st fedtidh gxcesg, det hy!

chloride inthe presence o fatty acid triglyceri t he subsequent
separ at bon sofecdess amstiyl hifertitde aOriLdt he isrles@idelofantchevaesifol . The

first method ofy tihg Jhvent i cf%!mry %ﬁc&ot WoistteRs: 11 ddxdhe i rsdr step, a
m xture conprising from78 to 95 %h ht

bi s- (2- hydr%%tmﬂ%o%m%eﬁ@%tw E 18 &1 G2 HY 9 % by wei ght
of a fatty ﬂ@indnatmugdw:efﬂ delean:dakfzrmns%ﬂ@nb% %dnyi weei aghitp aof 1 taireral cohol
selected fr m et.hanol t%ropanol ndd2 anog Aar reac d with an 20
excess of metHyIT RO de S:?etu%e

erature of ¥rom 0 C and
preferably tfrrl@}ﬂlyaﬁem@ielms(o 1mqnﬁsartkaanmnﬁtamr@te®ﬂlcumrm‘y def iss | arger

than the - z?](e%: ]_5%;/ el yfl ne fatt &m d ester
and the rmmlyal?{ratl 0 oef J{bclh Eyrcg ee%% ollb éﬁ' lxyet hyl%ﬁ

met hyl am nedtatitey %HRPS@Q@H i prier @RS rldﬁﬁePtllchb .5. The

bi s- (2- hydroxyethyl)-nethylam ne fatty acid ester has a rml ar ratio of

fatty aci d 7 etdigsi d AR i @ies chmpfd’sOirﬁiJorBQ)fi aHe %ﬁﬁega;rraf erably from
1.82 to 1.92, an aver chain |en t%}ﬁ efaﬁlt aci d |et of from 16
to 18 30 carbsh GtV gS&eCfoé‘}pa%%F Y07 &%arb , and an

i odi nelgal qzegeﬁzadahﬂ;atfﬁfbﬂ ar e 0 reedosf atetiy;mtcicdi aof aflrcmhcﬁL tsaemted

preferably ef m

preferably o g% qr;nr %0 earpor]t aef{Oﬁ?e-gpa erg%Ol frZTo}% 153‘%Oheo\éj5q¥ﬁe fatty
acid trigl yz:reerﬁeu@bslw rﬁatéﬁaamlam a?g@rcmeaw]l emji masft thee fetalyl vaci d noi et i es
of 2-propanol. The specified amount of alcohol is essential

for simultaneously achieving low flammability of the fabric
20 softener active composition and high stability of the
composition in the molten state towards dealkylation of the
bis- (2-hydroxyethyl)-dimethylammonium chloride fatty acid
ester. The improvement in stability that can be achieved by
the specified amount of alcohol appears to be specific for
25 the chloride salt and has not been recognized in the prior

art.

The combined amount of fatty acid triglyceride and the

O

alcohol 1is preferably from 10 to 15 % by weight.

The fabric softener active compositions of the present
30 invention show a combination of high stability towards
dealkylation in the molten state, low melt viscosity and
low flammability. A fabric softener active composition
comprising 86 % by weight bis- (2-hydroxyethyl) -

<

dimethylammonium chloride tallow fatty acid ester, 3 % by



WO 2011/ 120836PCT/ EP2011/ 054282 9 from 10 to 14 carbon atons, preferably
from1l2 to 13.8 carbon atons, and an iodine value, calculated for the free
fatty aciVWO20f1/f2083m 0 to 15 and is preferably a coconut PGITIEPR#11454282

hydr ogenat ed coconut oil. The reaction is preferably 5 carried out in a
pressure vessel at a total pressure of f¥om 1l to 10 bar, preferably 3 to 8
bar. The nmethyl chloride is preferably added to the m xture of

bi s(2- hydroxyet hyl )-nethyl am ne fatty acid ester, fatty acid triglyceride
and a:c _(3020|we3itgh3€| @ hiato iaveirds an iwrﬁmtlgmr@mum@@ym%stme
specified upper limt. .The reaction is prefera rd out until nore
Than 80" 5% TRl mi St B et e Ta b0 S B A

bi s- (2- hydroxyet hyl)-nmethyl am ne fatty acid ester has reacted. Suitable
reaction tiTes falkeiin ddfeg arangedtriom Zdap @ K ideperditie grrddsetr eaction 15

L ermper at ur & And I ESSULe nd 1de, SEEONd SLeRg YAt el dREM . Ehlor | de i's

separated fromthe reaction mXxture step a) by distilling off a mxture

of meth§l chinstihge sampnive sihdsholde doridensidig dsdetol fatdm t3re i xture of
net hyl chl aniidg vand-ialcehal 2¢dhat idi stid Ispefift iand anefuldd ngisendansed

al cohol to the reaction xture to provide a content of alcohol of from3
to 12 % by W& L3F 1978 TRECt 196t MU C SPre 3R it%rperedﬁ?e]??g:t%l chl ori de

and al coholpiepqireat erabine difstiHd etvooffe tatods tadt alhepriessurte cof, fwtomi0.2 to
1 bar. The alcohal, is uzasceorrnef‘stea{tabc)lry cho%d%nlsse_g(tj‘_rh%/rartot;(g,rearptk{(};rlgr_e of net hyl

chl ori de andico ho n a partial condenser a-tenp bet ween t he
boi | i n§0poimstthyofametehyatdhi erdide et hel tdl cotwsls satnathey lpradsiurisieenpl oyed

for the distid latdon Aldr ama pant, ofc e condensedial Gohalhdmay be

returned to thé reaction 30 m xture, depending on the content of al cohol
that is desiPEFEFH T FEFERN1IhP ImstwmeS e G Method' 0"« he

invention gomydrses dhree depsmand differs fromthe first nethod of the
invention in that in the first step the initial mxture conprises from 88

to 35 98 %égérv%lj%%tl bi zij(fg t%g:r oxyietvhé/r!t).- qleth Iarrii ne fatot ystaeci d. WO
2011/ 12083 / f}e(%l PG Est'dl Ghd Fr omE 10 % By Weitght of t he
al cohol and in that in an additional step nore of the alcohol is added to
the reabti dm b urierof Sttwe f ia stixgtere tarymovd ide & xontéhttofoalcdhol of
from3 to 12 %y yei ghtn hefars dihe SLeR Bl S SeParAli g U eactad net hyl
chloride fromthe mxture s carried out, , , ,
from 2 to 9 % by weight of a fatty acid triglyceride and
from 3 to 13 % by weight of an alcohol selected from
ethanol, l-propanol and 2-propanol are reacted with an
20 excess of methyl chloride at a temperature of from 60 to
120 °C and preferably from 90 to 110 °C. The molar amount
of methyl chloride is larger than the molar amount of bis-
(2-hydroxyethyl) -methylamine fatty acid ester and the molar
ratio of methyl chloride to bis-(2-hydroxyethyl) -
25 methylamine fatty acid ester is preferably from 1.1 to 1.5.
The bis- (2-hydroxyethyl)-methylamine fatty acid ester has a
molar ratio of fatty acid moieties to amine moieties of
from 1.80 to 1.96, preferably from 1.82 to 1.92, an average
chain length of the fatty acid moieties of from 16 to 18
30 carbon atoms, preferably from 16.5 to 17.8 carbon atoms,
and an iodine value, calculated for the free fatty acid, of
from 0 to 50, preferably from 1.0 to 50, more preferably of
from 2 to 50, even more preferably of from 5 to 40 and most

preferably of from 15 to 35. The fatty acid triglyceride

35 has an average chain length of the fatty acid moieties of



The two nethods of the invention have the advantage of providing a fabric
softener active conposition having a | ow content of non-quaternized

bi s- (2- hyNIOeRWER2h8A6 ) - met hyl amine 10 fatty acid ester at PERGIPROINAOIBL on
times. The second nmet hod of the invention has the additional advantage of

| ow byproduct formation from al kyl ati on ®f the al cohol and a further
reduced al kyl ati on reaction tine. The invention is illustrated by the
foll owi ng exanpl es, 15 which are however not intended to limt the scope of

the i nvgn; iﬂr@)m'z(r)loan—)b v;@y.ca@@mzlae;s)@brqr@@gfat@qgrﬂaﬁﬁ ive teomIs ti ons were

prepare rom coconut oil, 2-propanol .and a his-(2-h oxyeth -

di met hyl amfgHiah @tﬁoé[ﬁ’déridalalrbv% 28 szc]iuc?’es%%c%(ﬂzﬁ?%ﬁqroy%?eyﬂlgﬁeue of

20, cal cul ategdt +f areitche dfr eerdnatt ycadisd,arfthviisngp rae freodadrl v at ic@ aafndtataiyl aci d

noieties taq ! ieti f co I ni Q4 IS~
oragay%§ﬂ%%§%?%%%&)c&%&%ﬁfﬂgil.rﬁﬁalyég%é{é% %ﬁﬂgﬁ#{#éggﬁiy

25( 2- hydroxyeth yl am ne fatty acid ester, 0.041
bi s- (2- hydraexyetasy [9utretrhyd amesfwm dessislde s at thptadi dresseirsamd 0. 111

mol /g fatty @cid by 1M 4N the mowdared quatennaly Emidpisalt with the
solvents in _the amunts given in table 1 and nelting the m xtures. 30

Storage st &5iiqthfisnds detdShRared Poldshd EhSoftigrer Sa&h v Conposi ti ons
that were S¢M@djrfcﬁ{y65;}@3lws-nﬁtkﬂﬂ%nﬁdé1 fHasedglassteott ety Beikel t

Vi scosities were neasure t 90.C with a StressTech rheoneter. of O3 CAO
i nst runent i“ifsq g B0 apné:?aaﬁceqhopﬁ ated &P g%eaecdias\@oalr?gse “of Tcrﬁ%%a%% shear
rates of 1,0fl®rawbuG0 ybndlable sbeRridperd ivepcof fiabrt.c Bof trewartigot i ve

conposi tions; %ﬁ%ﬂﬂh%&ﬁgf.%f%ied out until more than 80 %, preferably

<

more than 85 % of the bis-(2-hydroxyethyl)-methylamine
fatty acid ester has reacted. Suitable reaction times are
in the range from 2 to 8 h depending on the reaction

15 temperature and pressure.

In the second step, unreacted methyl chloride is separated
from the reaction mixture of step a) by distilling off a
mixture of methyl chloride and the alcohol, condensing
alcohol from the mixture of methyl chloride and alcohol

20 that distills off and returning condensed alcohol to the
reaction mixture to provide a content of alcohol of from 3
to 12 % by weight in the reaction mixture. The mixture of
methyl chloride and alcohol is preferably distilled off at
a total pressure of from 0.2 to 1 bar. The alcohol 1is

25 preferably condensed from the mixture of methyl chloride
and alcohol in a partial condenser at a temperature between
the boiling points of methyl chloride and the alcohol at
the pressure employed for the distillation. All or a part
of the condensed alcohol may be returned to the reaction

30 mixture, depending on the content of alcohol that is

desired for the resulting mixture.

The second method of the invention comprises three steps
and differs from the first method of the invention in that
in the first step the initial mixture comprises from 88 to

35 98 % by weight bis-(2-hydroxyethyl)-methylamine fatty acid



Fraction quat: coconut oil:2-propanol in % by weight 92:0:8 96:4:0 88:4:8

Melt viscosity at 1s-1-

nmPa*s 23WOQa0/126B86Mel t vi scosity at100s-1- in nPa*s 218CT/EP2011/054282

10

15

20

25

30

10

<

ester and from 0 to 3 % by weight of the alcohol and in
that in an additional step more of the alcohol is added to
the reaction mixture of the first step to provide a content
of alcohol of from 3 to 12 % by weight, before the step of
separating unreacted methyl chloride from the mixture 1is

carried out.

The two methods of the invention have the advantage of
providing a fabric softener active composition having a low
content of non-quaternized bis- (2-hydroxyethyl)-methylamine
fatty acid ester at short reaction times. The second method
of the invention has the additional advantage of low
byproduct formation from alkylation of the alcohol and a

further reduced alkylation reaction time.

The invention is illustrated by the following examples,
which are however not intended to limit the scope of the

invention in any way.

Examples

Fabric softener active compositions were prepared from
coconut o0il, 2-propanol and a bis-(2-hydroxyethyl) -
dimethylammonium chloride tallow fatty acid ester with an
iodine wvalue of 20, calculated for the free fatty acid,
having a molar ratio of fatty acid moieties to amine
moieties of 1.89 and containing 0.044 mmol/g bis-
(2-hydroxyethyl) -methylamine fatty acid ester, 0.041 mmol/g
bis- (2-hydroxyethyl) -methylammonium chloride fatty acid
ester and 0.111 mmol/g fatty acid by mixing the powdered
quaternary ammonium salt with the solvents in the amounts

given in table 1 and melting the mixtures.

Storage stability was determined for fabric softener active
compositions that were stored for 5 days at 100 °C in

closed glass bottles.

In nmPa*s 272 13200 262 Melt viscosity at 10s-1-

in



2290 194 Fraction of quat deal kylated after 5 d storage at 100Cin % 7,8
10,0 7,9 *Not according to the invention 12 Cains: 1. A fabric softener
active cONPa8ii2esss conprising a) from65 to 95 % by wePGHEPRGI11M54282

bi s(2- hydr oxyet hyl ) - di met hyl anmoni um chl oride fatty 5acid ester having a
nolar ratio of fatty acid noieties to ahine noieties of from1.80 to 1.96,
an average chain length of the fatty acid noieties of from16 to 18 carbon
atons and an iodine value, calculated for the free fatty acid, of fromO to

NHLb)me%ﬁ%%&w%@ﬁ@@m&@ﬁﬁuﬁgmd%%@w@gﬂ@%mwmfn
average chai.n length g aci d noi eties af from10 to ar bon
atoms and an'S%E \P£ Lﬁ{g,b%boéﬁaféiﬁ{@atléﬁ SIS 6% at't Y™ gatali el

plates, a plate distance of 1 mm and shear rates of 1, 10
and 100 s™'.

Table 1

Properties of fabric softener active compositions

Example 1= 2% 3
Fraction quat : 92:0:8 96:4:0 88:4:8
coconut oil : 2-propanol

<

in % by weight

Melt viscosity at 1 s in 272 13200 262
mPa*s
Melt viscosity at 10 s™ in 237 9010 236
mPa*s
Melt viscosity at 100 s* 219 2290 194

in mPa*s

Fraction of quat 7,8 10,0 7,9
dealkylated after 5 d
storage at 100 °C in

o\°

*Not according to the invention



15acid, of fromO to 15, and c) from3 to 12 % by wei ght of an al cohol

sel ected from ethanol, 1-propanol and 2-propanol. 2. The fabric softener
active cownpasiizesseéof claim 1, conprising from3 to 6 YPOY/EReIIgIs4282 sai d
fatty acid 20triglyceride and from6 to 10 % by wei ght of said al cohol. 3.
The fabric softener active conposition ©2 claim1l or 2, wherein the

conbi ned anobunt of said fatty acid triglyceride and said al cohol is from 10
to 15 % by 25weight. 4. The fabric softener active conposition of any one
of claimse kit0ond: Wherein the fatty acid triglyceride is a coconut oil or a
hydr ogenat ed coconut oil. 5. The fabric softener active conposition of
any one of]$0 I?ins.l to .4 mhere%n t he fatt% acid ng%etig§nof t he

bi &- ( 2- hydroxyet Ayt § <P REE RYFArTioAT Ui CRTBPF H6- P4t t §omhp S 19

2011/ 120836PCT/ EP2011/ 054282 13 acid ester have an iodine val ue, calcul ated
for the free fattyfacindpSofof Ponv 15yt ve88ht60A aebhed for making a fabric

sof tener active conpog|}L-0Ryac6ot LHQméthhéﬁﬂb%iuﬁOHHib§EHQ khecsteps
ba)reacting a mixture conprising from 78 to 95 % by wei ght

bi s- ( 2- hydr oxyet hyf¥igeehyPaAnABIPat ByMatfl &3teP RAvIAGtY #BLdr ratio of

fatty acid noietiegotocaskneonBhehbeso0brieomi. 80oh011886tc0an. agerage
chain length of the fatty acid nﬁieties gf %rog1%6 10t o ;18 carbon atons and
fhPtyta

an iodi ne val ue, caltafdfed™for tRBIFPel FYd G POATOHIES 8D, from
2 to 9 % by weight febmalbatbylaccdrbohghyoesi dedhawi hgdaneavetage chain

length of the fatty agjd.moieties gl Erom 10.tg 14;garhencarams agd an

i odi ne val ue,
10 50,

b) from 2 to 8 % by weight of a fatty acid
triglyceride having an average chain length of the
fatty acid moieties of from 10 to 14 carbon atoms
and an iodine value, calculated for the free fatty

15 acid, of from 0 to 15, and

c) from 3 to 12 % by weight of an alcohol selected

from ethanol, l-propanocl and 2-propanol.

2. The fabric softener active composition of claim 1,
comprising from 3 to 6 % by weight of said fatty acid
20 triglyceride and from 6 to 10 % by weight of said

alcohol.

3. The fabric softener active composition of claim 1 or 2,
wherein the combined amount of said fatty acid

triglyceride and said alcohol is from 10 to 15 % by
25 weight.

4. The fabric softener active composition of any one of
claims 1 to 3, wherein the fatty acid triglyceride is a

coconut o0il or a hydrogenated coconut oil.

5. The fabric softener active composition of any one of
30 claims 1 to 4, wherein the fatty acid moieties of the

bis- (2-hydroxyethyl)-dimethylammonium chloride fatty



15cal cul ated for the free fatty acid, of fromO to 15, and from3 to 13 %
by wei ght of an al cohol selected from ethanol, 1-propanol and 2-propanol
wi th an ex0e8s1/18083net hyl chloride at a tenperature of fPOWEPQOSLED C to
provi de a reaction m xture, 20and b)separating unreacted nethyl chloride
fromthe reaction m xture of step a) byldistilling off a m xture of nethyl
chloride and said al cohol, condensing al cohol fromsaid m xture of nethyl
25 chloride and al cohol and returning condensed al cohol to said reaction

m xture to previdecateonhent eh abeohel veluéyopn8ctivat@d% by vwekghtee7. A
met hod for nma ing a fabric sgftenf% Qct%ge conposition according to claim
1, conprising fhEYsteps 305) FE8%t fRgt8 RPxture conprising from88 to 98 %
by wei ght bi s-(2-hydroxyethyl)-nethylam ne fatty acid ester having a nol ar
ratio of fatth metdodoieti skingami hebnbretpésendrfaomite80onpogidbonan

average WO 29&&6%§9$§6§§76E§%H1%{Oééﬁégiéﬂnﬁhéhé_é@@ﬁéh of the fatty acid

noi eties of from carbon atons and an i1 odi ne val ue, cal cul ated for
the free fatty acid, of fromO to 50, from2 to 9 @6b¥ wei ght of a fatty
acid trpgl ycerfi)dde Ka9Fhy'Ban BlBFage eAEPRiFengt hreF thetPafby ak¥d

moi eties of from 1Qetgnidpearbonnatiepryaddyan-ihedhneavahyeracal,catatied for
the free fatty acid, of fromO to 1 a from.O ight of an

d to.3 %b .
al cohol sel ected fFohtét hanold ﬁ-%?gﬁﬁngﬁtéﬂdog-B?gﬁéngFlﬁoﬁﬁégpéﬁsexcess

of nmethyl chloridetataaibenpeiatiee of from 60800otd20. &6t oaprevedega
et on o e AR o TeRe 1 e caLeohal honh e spchion pind e o
10 to 18 carbon atoms and an iodine value, calculated
for the free fatty acid, of from 0 to 50, from 2 to
9 % by weight of a fatty acid triglyceride having
an average chain length of the fatty acid moieties
of from 10 to 14 carbon atoms and an iodine value,
15 calculated for the free fatty acid, of from 0 to
15, and from 3 to 13 % by weight of an alcohol
selected from ethanol, l-propanol and 2-propanol
with an excess of methyl chloride at a temperature
of from 60 to 120 °C to provide a reaction mixture,

20 and

b) separating unreacted methyl chloride from the
reaction mixture of step a) by distilling off a
mixture of methyl chloride and said alcohol,
condensing alcohol from said mixture of methyl

25 chloride and alcohol and returning condensed
alcohol to said reaction mixture to provide a

content of alcohol of from 3 to 12 % by weight.

7. A method for making a fabric softener active composition

according to claim 1, comprising the steps

<

30 a) reacting a mixture comprising from 88 to 98 % by
weight bis- (2-hydroxyethyl)-methylamine fatty acid
ester having a molar ratio of fatty acid moieties

to amine moieties of from 1.80 to 1.96, an average



15c) separating unreacted nethyl chloride fromthe m xture of step b) by
distilling off a mxture of nmethyl chloride and said al cohol, condensing
al cohol fWORIHAREB3M xt ure of nethyl chloride and al cohoPCAAR2¢181064262 ng
condensed al cohol to said 20reaction mxture to provide a content of

al cohol of from3 to 12 % by weight. 8.14he nethod of claim6 or claim7,
wherein the m xture of methyl chloride and al cohol is distilled off at a
total pressure of from0.2 to 1 bar. 25

chain length of the fatty acid moieties of from 16
to 18 carbon atoms and an iodine value, calculated
for the free fatty acid, of from 0 to 50, from 2 to
9 % by weight of a fatty acid triglyceride having

5 an average chain length of the fatty acid moieties
of from 10 to 14 carbon atoms and an iodine value,
calculated for the free fatty acid, of from 0 to
15, and from 0 to 3 % by weight of an alcohol
selected from ethanol, l-propancl and Z-propanol

10 with an excess of methyl chloride at a temperature

of from 60 to 120 °C to provide a reaction mixture,

b) adding more of the alcohol to the reaction mixture
of step a) to provide a content of alcohol of from
3 to 12 % by weight, and

15 c) separating unreacted methyl chloride from the
mixture of step b) by distilling off a mixture of
methyl chloride and said alcohol, condensing
alcohol from said mixture of methyl chloride and
alcohol and returning condensed alcohol to said

20 reaction mixture to provide a content of alcohol of

from 3 to 12 % by weight.

8. The method of claim 6 or claim 7, wherein the mixture of
methyl chloride and alcohol is distilled off at a total

pressure of from 0.2 to 1 bar.

25



