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general ly known by those skilled the the art to be
quaterni zed fatty acid triethanol am ne ester salts.
Esterquats are typically used for softening fibers or
eparing cosnetics owing to their excellent
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properties. These patented technol ogi es include a w de
range of the production and applications of
esterquats. O interest in connection with a fabric 30
sof teni ng conposition containing esterquats with
BACKGROEGNDOF T INGENTHINand sequestrant is U. S
Pat ent No. US2004097395. This invention discloses an
aqueous rinse cycle fabric softening conposition
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The esterquats are generally produced in a two-stage process, in which methyl ester is
transesterified with triethanolamine and the resulting triethanolamine esters are
subsequently alkylated or quaternized with dimethyl sulfafe in the presence of a
catalyst, such as isopropanol, to yield esterquats as a biodegradable cationic

surfactant.

There are a few patented technologies over the prior arts relating to esterquats with
fabric-softening properties. These patented technologies include a wide range of the
production and applications of esterquats. Of interest in connection with a fabric
softening composition containing esterquats with specific ester distribution and
sequestrant is U. S. Patent No. US2004097395. This invention discloses an aqueous

rinse cycle fabric softening composition containing compound which remains
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"conp03|t|on of esterquats that free fron1the

5 There is an European Patent No. EP 1160238

di scl osi ng an esterquat produced from

nmet hyl di et ianol am ne usi ng di basic acids and fatty
acids. The esterquats invented have inproved
properties, such as softness, dispersibility and high
bi odegradability; therefore suitable to be used as a
conponent in rinse cycle fapric softeners, dryer
sheets, hair conditioners, paper debonders and ot her
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results in poor rewetting properties. A mgjor drawback
of the esterquats disclosed by the prior arts is that
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rewetting properties while providing good
fabric-softening effect. In view of this drawback of
the prior arts, it is desirable for the present
invention to develop an innovative and i nproved

o o o o e o




10

15

20

25

30

4 fatty acid conposition for the production of
esterquats that offers optinmumrewetting
characteristics, provides water repellency and at the
same tinme exhibits good fabric-softening power. 5 At

| east one of the preceding objects is net, in whole or
in part, by the present invention, in which one of the
enbodi ments of the present gnvention describes a
conp05|t|on of esterquats conprising a m xture of
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I NVENTI ON 25 The present invention relates to a
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fatty acid nethyl ester for the production of
esterquats. In nore particular, the present invention
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Another object of the present invention is to utilize raw material with suitable fatty
acid compositions which contains both saturated and unsaturated fatty acid methyl

esters in a suitable ratio for the production of esterquats.

Yet another object of the present invention is to provide a saturated and unsaturated
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unsaturated fatty acid nethyl esters into the
saturated fatty acid nethyl esters to be used in the
production of "esterquats. According to the preferred
enbodi nent of the 15 present invention, the m xture of
met hyl esters contains 40%to 95% of saturated fatty
acid nethyl esters and 5% to 60% of unsaturated fatty
acid nmethyl esters. Preferally, the saturated fatty
acid is present in an anount of 60%to 90% whereas the
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AT oS, Preferably, the methyl esters are derived
frompalmoil, soybean oil, corn oil, cottonseed oi
peanut oil, ol i ve oil, canola oi l, sunflomer oil,
AS et ong jof th?)ﬁﬁﬁ?@#%aﬁﬁﬁs i EIetn iR SFhelg opjn part, dygthe present
0
R e A R P R
avpppes@tncat eof estrsquatss comprasing) @ Ingixfureoof mteﬂmlr estapts reharactenged by
0 S ita b
2070 B ryged BRY PRIV P Do G Sgporated oo
satwdnheth}g estaﬁsetraméstérrfred tvh'(h tpethahotaminardf quetstnized wathslimethyl
whi.ch is capable both of providing fabrics with good
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30 nethyl esters having certain ratio of palmtic,
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conmponent and 26% of oleic acid as its unsaturated
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saturated fatty acid nmethyl esters and 5% to 60% of
Jimitetionsanathie seope of e inyemianhy| esters, transesterified
wWith triethanol am ne and quaternized with di methyl 10
sul fate. The fabric softener invented is capabl e of

of fering optimumrewetting characteristics, providing
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lengths in the feedstock of the oils or fats. Degree

of unsaturation will affect the rewetting power and
this effect can be observed froma plot of graph,

wher e enhancenent of the rewetting power was observed
with the incorporation of unsaturated fatty acids in
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25 esterquats production. According to the preferred
enbodi nent of the present invention, the esterquats
derived from nethyl ester having certarn amount of
palmtic acid, stearic acid and ol eic acid exhibit
conparabl e softening performance to pal mstearin fatty
aci d-based 30 and tall ow based commerci al esterquats

wi thout reducing the rewettisng property. 7 the
foregoi ng description. Although this invention has

been described . in it erred formwith ad

35 Pe cPaR fenap pd® R rBlElsolp (e peormampine Gferptcn and
dir§wings Mosveodr, it fs&o pé ahdREst&sd tf'uﬁ NimithgSthe Gafdnﬁf&ﬁﬁo el prefbired
way Qf exanpl_ and t hat nunerous changes in
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departing fromthe scope of the invention. EXAMPLE 10

Tvadonsmedifieationswithawb departingirpnothe seaph pf the eppendgdylaim.
esterquats production suitable for fabric softener
formul ati on and. the esterquats derived from nethyl
e"ﬁteqnesiaalvihvngntibm diseiofeatatopnmositiomoﬁmmqmtsocmnm'rsmgsz*mixmre of

I nnrerRe fy Foreld 3%y seniBidi Ry, 584 gt edters and

dmt lthnGOWbbhy\lmsEﬁfawd (fAdy Madidy inefbgt e€ster®) tivkdektydified with

Est CC120030507C4g,
trie ano amine and subsequently quaternized with dimethy! sulfate.

The present invention is characterized by the incorporation of a certain amount of
unsaturated fatty acid methyl esters into the saturated fatty acid methyl esters to be
used in the production of esterquats. According to the preferred embodiment of the
present invention, the mixture of methyl esters contains 40% to 95% of saturated fatty
acid methyl esters and 5% to 60% of unsaturated fatty acid methyl esters. Preferably,
the saturated fatty acid is present in an amount of 60% to 90% whereas the

unsaturated acid is present in an amount of 5% to 26% by weight of the methyl esters.

In accordance with the preferred embodiment of the present invention, the methyl
esters are derived from vegetable oils or animal fats. Preferably, the methyl esters are
derived from palm oil, soybean oil, corn oil, cottonseed oil, peanut oil, olive oil,
canola oil, sunflower oil, coconut oil, palm stearin, palrh kernel oil, lard, tallow or
derivatives thereof or a combination of one of more thereof. A person skilled in the art
should appreciate the fact that oils from other sources can also be used if they possess

suitable ratio of saturated fatty acids to unsaturated fatty acids.

The starting material for the production of esterquats, which is capable both of
providing fabrics with good softness and imparting good rewetting performance is
methyl esters having certain ratio of palmitic, stearic and oleic along with other minor
amounts of fatty acid substances. As described by the most preferred embodiment of

the present invention, suitable saturated fatty acid is palmitic acid, stearic acid or a
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combination thereof, whereas the suitable unsaturated fatty acid is oleic acid. In the
most preferred embodiment of the present invention, the mixture of methyl esters
contains 68% of palmitic and stearic acid as its saturated fatty acids component and

26% of oleic acid as its unsaturated fatty acids component.

Another embodiment of the present invention is a fabric softener comprising a
composition of esterquats, comprising a mixture of methyl esters, characterized by
40% to 95% of saturated fatty acid methyl esters and 5% to 60% of unsaturated fatty
acid methyl esters, transesterified with triethanolamine and quaternized with dimethyl
sulfate. The fabric softener invented is capable of offering optimum rewetting
characteristics, providing water repellency as well as exhibiting good fabric-softening

power.

The fatty acids of the methyl ester suitable for fabric softening formulations are
obtained by pre-mixing of hydrogenated methyl ester (full saturation) with 98.7%
mixture of palmitic acid and stearic acid, and non-hydrogenated methyl ester with
36.4% mixture of palmitic acid and stearic acid, 53.2% of oleic acid and other minor
amounts of fatty acid substances. Although esterquats derived from fully saturated
palm-based methyl esters exhibit better softening performance compared to esterquats
from non-hYdrogenated palm-based methyl esters, the rewetting ability is reduced due
to the hydrophobicity effect caused by the fully saturatéd fatty acid chain lengths in
the feedstock of the oils or fats. Degree of unsaturation will affect the rewetting power

~ and this effect can be observed from a plot of graph, where enhancement of the

rewetting power was observed with the incorporation of unsaturated fatty acids in the

esterquats production.

According to the preferred embodiment of the present invention, the esterquats
derived from methyl ester having certain amount of palmitic acid, stearic acid and
oleic acid exhibit comparable softening performance to palm stearin fatty acid-based

and tallow-based commercial esterquats without reducing the rewetting property.

The present disclosure includes as contained in the appended claims, as well as that of
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the foregoing description. Although this invention has been described in its preferred
form with a degree of particularity, it is understood that the present disclosure of the
preferred form has been made only by way of example and that numerous changés in
the details of construction and the combination and arrangements of parts may be

resorted to without departing from the scope of the invention.

EXAMPLE

The fatty acids compositions of methyl ester for esterquats production suitable for
fabric softener formulation and the esterquats derived from methyl ester having these

fatty acid compositions are shown in Table 1 and Table 2.

Table 1: Various Fatty Acid Compositions of Methyl Ester For Esterquats Pro-
' duction '
Methyl Ester (A) Methyl Ester (B) Methyl Ester (C)
C12:0 0.3 0.5 0.7
Cl14:0 0.7 1.0 1.3
C16:0 58.0 45.3 32.3
- Cl6: 1 0.1 0.1 0.1
C18:0 34.9 22.9 10.7
C18:1 5.0 26.3 . 48.0
C18:2 0.6 3.4 6.4
C18:3 - 0.1 0.1
C20: 0 0.3 0.3 0.3
Table 2: Properties of Esterquats Derived From Methyl Ester of
' Various Fatty Acid Compositions
Esterquats (A) Esterquats (B) Esterquats (C)
Appearance Paste Paste Paste
Active Matter (%) 60 51.9 60.1
Colour Lovibond 4.9R 3.8R 54R
Total Solid Content 90.84 90.22 90.78
(%)
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60 51.9 60.1 Col our Lovibond 4.9R 3.8R 5.4R 5% pH
Solution 3.17 3.31 3.46 Total Solid Content (% 90.84
90.22 90.78 8 Exanple 1 Production of Pal m Based
Quat erni zed Tri et hanol am ne Ester Using Methyl Ester 5
Havi ng Conpositions of 68% Palmtic and Stearic and
26% O eic As Starting Material. a.

Transesterification. 3 kg og nethyl ester having
conpositions of 68%palmtic acid and stearic acid
with 26% of oleic acid, 0.890 kg of 10 triethanol am ne
and 0. 15 kg sodi um nethoxide in the form of 1% by

wei ght aqueous solution are introduced into a reactor
ﬁgyhg ed wth nmechanical stirrer. The reaction mxture
[ d to 100C wthin 30 mnutes with a vacuum

rERRESE 0P Pald1Badeh a@uatemeedr ?ﬁ&hér%lhﬂﬂle( EWe£ Usiig NkthyeBster
at a stirring rate of 540 These conditions are

Raviedtomnesitigns of 6830 llahsm@@aﬂ §teelrlc ansk 36% Oigac As Starting Materi-
al.

a. Transesterification. 3 kg of methyl ester having compositions of 68%
palmitic acid and stearic acid with 26% of oleic acid, 0.890 kg of
triethanolamine and 0.15 kg sodium methoxide in the form of 1% by weight
aqueous solution are introduced into a reactor equipped with mechanical
stirrer. The reaction mixture is heated to 100°C within 30 minutes with a
vacuum pressure of 200 mbar. The reaction mixture is stirred at a stirring rate
of 540 rpm. These conditions are maintained for 1 to 1.5 hours or until the
amine value of the reaction mixture reaches maximum constant value. The
palm stearin triethanolamine ester is then cooled to 60°C with .continuous

stirring and vacuum pressure maintained at 200 mbar.

b. Quaterniiation. Subsequently, the above reactioq mixture of 3.54 kg is
mixed with isopropanol and heated to 45°C under an atmospheric pressure.
Dimethyl sulfate of 0.715 kg is then added dropwise into the reaction mixture.
The addition is performed at a temperature between 45°C to 50°C with 77 rpm
stirring rate. The reaction mixture was further heated to 60°C with mixing
intensity of 540 rpm upon completion of dimethyl sulfate addition. These
conditions are maintained until the amine value reached below 5 mgKOH/g
sample. In order to destroy traces of unréacted dimethyl sulfate, 0.022 kg of
glycine is then added to the reaction mixture, followed by stirring for another 1
hour at 60°C.

30 Example2

Examples of Application
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15 am ne val ue of the reaction m xture reaches maxi num
constant value. The pal mstearin triethanolam ne ester
is then cooled to 60C with continuous stirring and
vacuum pressure mai ntai ned at 200 nbar. b.

Quat erni zati on. Subsequently, the above reaction

m xture of 3.54 kg is 20 m xed with isopropanol and
heated to 45C under an atnogpheric pressure. D nethyl
sul fate of 0.715 kg is then added dropwi se into the

rgactio I xture, The addi,tion is perfqrned . at.a oy
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unreacted dinethyl sulfate, 0.022 kg of glycine is
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panel ist's for the towels treated with esterquats
cheftpnirg] pérfaymandss [of |the sxterquataderivgd fleam gnethy] ester with fatty acid
C 1 1.00S -

SOTPTLLOLD oo A paed WA el WAl iow
tHasing 4R 4 Ysimiiciand stpaid o #@Bedeiof t he esterquats
derived frommethyl ester having fatty acid 10
conpositions A, B and C are conparable with the

terquats derived frompalmstearin fat aci d havj
RSt ae e oy dBpREdrisg by he e lobertegein When Y
t1bee] soWhielnthe dy® solitunFes mSnffwak bealefédedfgt 80 Simiek] TRdest
fromnmethyl ester with fatty acid conpositions-A B
drleargitabulatedinrlabed  with the esterquats derived from
tall ow having 48. 4% palmtic and stearic and 42. 8%
oleic. 15 Rewettability of the treated towels was
determined by the rise level test in which the |evel
to-which the dye solution rises in nmwas eval uated
after 10 mnutes. The test results are tabulated in
Table 4. 20 25 10 Table 3: Softening Eval uation
Sanpl es Panel
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Preference Significant at 95%, 'SD15 Esterquats (A)
vs Esterquats (PSFA) 11 9 No Esterquats (B) vs Ester
uats PSFA 15 5 No Esterquats (C) vs Ester uats 'SFA 10
10 No Esterquats (A) vs

10

Table 3: Softening Evaluation

Panel
Significant at 95% |
Preference RSD > 15) g
Esterquats (A) | l |
vs 11 9 ! No i
Esterquats (PSFA)
Esterquats (B)
Vs 15 5 No
Esterquats (PSFA)
Esterquats (C)
Vs ' 10 10 No
Esterquats (PSFA) :
Esterquats (A)
Vs . 14 6 No
Esterquats (Tallow)
Esterquats (B)
Vs 9 11 No
‘Esterquats (Tallow) '
Esterquats (C)
Vs 12 8 No
Esterquats (Tallow)

Samples

*PSFA: Palm-Stearin Fatty Acid




Ester. uats Tallow 14 6 No Esterquats (B) vs
Ester.uats Tallow 9 11 No Esterquats (C) vs Ester
uats Tallow 12 8 No *PSFA: Palm Stearin Fatty Acid 5
10 11 '

11

I Table 4: Rewettability Test

Samples Distance climbed by dye (mm)/10 mins
: Esterquats (A) 43.7 |

Esterquats (B) ' 58.7

Esterquats (C) 59.0

Esterquats (PSFA) 49.3

Esterquats (Tallow) 75.3
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Table 4. Rewettability Test Sanples D stance clinbed
by dye (mm /10 mns Esterquats (A) 43.7 Esterquats (B)
58.7 Esterquats (C) 59.0 Esterquats (PSFA) 49.3
Esterquats (Tallow) 75.3 12 CLAIMS 1. A conposition
of esterquats, conprising a m xture of nethyl esters,
characterized by 40%to 95% of saturated fatty acid
net hyl esters containing 16%0 5 18 carbon atons and
5% to 60% of unsaturated fa{ y acid nmethyl esters
%@i ng 16 to 18 carbon atons; the m xture being
terified with triethanol am ne; quaternized wth
dimethyl sulfate at a tenperature range of 45C to 50C,
and further heated up to 60C upon conpletion. 102. A
conpodi CPBROMEIL | BiCTAYALS | SATARIISING e FriXthret 196 methyly festers,

est Glafacfifed )/ 4046 th 9990 BF UABRERARKG aQli e AR BhailiBl $6 to
18 carbon atoms and 5% to 60% of unsaturated fatty acid methyl esters containing
16 to 18 carbon atoms; the mixture being transesterified with triethanolamine;
quaternized with dimethyl sulfate at a temperature range of 45°C to 50°C; and
further heatf_':d up to 60°C upon completion.

2. A composition according to claim 1, wherein the methyl esters are derived from

vegetable oils or animal fats.

3. A composition according to claim 1, wherein the methy! esters are derived from
palm oil, soybean oil, corn oil, cottonseed oil, peanut oil, olive oil, canola oil,
sunflower oil, coconut oil, palm stearin, palm kernel oil, lard, tallow or derivatives

thereof or a combination of two or more thereof.

4. A composition according to claim 1, wherein the saturated fatty acid methyl

ester is palmitic acid, stearic acid or a combination thereof.

5. A composition according to claim 1, wherein the unsaturated fatty acid methyl

esters is oleic acid.

6. A fabric softener with rewetting property comprising a .composition of

esterquats according to any of the preceding claims.

7.Use of a composition of esterquats for fabric softening and rewetting, wherein
the composition comprising a mixture of methyl esters, characterized by 40% to
95% of saturated fatty acid methyl esters containing 16 to 18 carbon atoms and
5% to 60% of unsaturated fatty acid methyl esters containing 16 to 18 carbon
atoms; the mixture being transesterified with triethanolamine; quaternized with

dimethyl sulfate at a temperature range of 45°C to 50°C; and further heated up to



3. A conposition according to claim1, wherein the

nmet hyl esters are derived frompalmoil, soybean oil,
corn oil, cottonseed oil, peanut oil, olive-oil,
canola oil, 15sunflower oil, coconut oil, palm
stearin, palmkernel oil, lard, tallow or derivatives

thereof or a conbination of two or nore thereof. 4. A
conposi tion according to cl@@ m1, wherein the
saturated fatty acid nethyl ester is palmtic acid,
ste c._acid qr.a conbination thereof. 20 5. A

n@ iPPRH Etborndl ng to claiml1, wherein the
unsaturated fatty acid nethyl esters is oleic acid.

6 fabrlc soft ner with rewetting property

A BIORES {01l 23 SNReRition of cpTqlas, schar@etsmdrtg mixing
any«p}t td 9585 Bf KARSLIENE hal FRthyl edti€ c&talﬁng PEROFY Ja}tQ)ﬂ afims
esterquats for fabric softeni'ng and rewetting, wherein

t h eWtEla) ﬂ?ﬁdg 0% unssiysateds fatty aeid metiyl esters Fortaining 116 ¢ Seaghon

:gtaésr%g[ }g%’ %g?@nl ng %‘é} thlg}l ﬁtﬁm{% tﬁ%at i&%othe

5% tlramsfsm?ﬁ'mﬂ mirmat with tdadethylt sulfatacit d tempérgtureemngs sf 45°C to
' 6 18 b : th t b
¢ Gt e D AR HA BTAHE h8-o05G Ao S

dimethyl sulfate at a tenperature range of 45C to SOC,
and further heated up to 13 60C upon conpletion. 8. A
process for producing a conposition of esterquats,
characterized by mxing 40%to 95% of saturated fatty
acid nethyl esters containing 16 to 18 carbon atons 5
with 5% to 60% of unsaturated fatty acid nethyl esters
containing 16 to 18 carbon atons; transesterifying the
m xture wth triethanol am ne; quaternizing the
transesterified mxture with dinethyl sulfate at a
tenperature range of 45C to 50C, and further heating
up quaterni zed products to 60C upon conpl eti on.



