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Renmoval of Residual Sul fur D oxide from D nethyl
Sul fate Field of the Invention The present invention

w@ewengidly relates to a process for the m ni n RPEL/EPI006/060545

and/ or renoval of sul fur dioxide from dinethyl
sul fate. Background of the Invention Quaternized fatty
acid triethanol am ne ester salts are cationic
surfactants that are excellent fabric softeners that
have hi gh ecot oxi col ogi cal conpatibility. Ester quats
are typically produced in a two-stage process in which
triethanolamne is first partly esterified with fatty
acids and the reaction product is subsequently
ouaternlzed with an aIk Iatlng agent . Hypophosphor ous

gvalof Residual SulfurRioxids imgtvl Sulfater r ed cat al yst s
for the esterlflcatlon step. However, during working
up, particularly at relatively high tenperatures,
g@&@ﬁé@iE&§&£§FUCts are fornmed, resulting in an

on the odor of the dinethyl sulfate

(DMS) quaterni zed product. Many of these odor-rel ated
Phelpresemt daventien tgeasedly trelatasl fola pbioeésfsllaarcmet Amimiaticn

h h i desi bl
B BB At Shon AR SO bl fur o ot da

fromdinethyl sulfate prior to quaternization.
Accordingly, the invention provides a process for the

im Z%tl n Iand/or renmoval of sulfur dioxide from
g@ﬂ‘@%—%&ﬁ%en used in the quaternization of
am nes nmade w th hypophosphorous acid, dinethyl
Qubt‘eutizemﬁaﬂy ragid| triethbeolaminecester| falts ad? cationée $Letad@ntsothat

A R Bl oo e B RS S puony
Estee nwaim arel dypically opeodoeedhod af twesstagengrds@@s in which
ﬁ%[”aﬂmam 8 ﬁfrgt%'g}t%terﬁigd with fatty acids and the reaction product

is subsequently quaternized with an alkylating agent. Hypophosphorous acid

and sodium hypophosphite are preferred catalysts for the esterification step.
However, during working up, particularly at relatively high temperatures,
certain by-products are formed, resulting in an adverse effect on the odor of
the dimethyl sulfate (DMS) quaternized product. Many of these odor-related
problems can be traced to sulfur dioxide contaminants in the dimethyl sulfate.
Accordingly, it is desirable to minimize and/or remove all of the sulfur dioxide
from dimethyl sulfate prior to quaternization.

Accordingly, the invention provides a process for the minimization and/or
removal of sulfur dioxide from dimethyl sulfate. = When used in the
quaternization of amines made with hypophosphorous acid, dimethyl sulfate
having little to no sulfur dioxide leads to the formation of a product substantially
free of malodors.
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WO péosobanbl am ne ester

an Sgq 2--free DMS and to odor-free products produced
by said SO2-free DVS. Quaternized fatty acid

that are excellent fabric-softeners that have high
ecot oxi col ogi cal conpatibility. Ester quats are
typically produced in a two-stage process in which
triethanolamne is first partRy esterified with fatty
acids, and the reaction product is subsequently
quaterni zed wth an al kyl ati ng agent. Hypophosphor ous

BetailedRdsaiption pf thg proyehtiephi te are preferred catal ysts

for the esterification step. However, during working
YRe i&gﬁﬁdgcrﬂia?éslc}x aaﬂ'ietrngb gt }e\ﬂ%vﬁmg@@ ccfn‘?émﬁ!aﬁtg l1’rroﬁ1SIDMS to
certarn by-products 5

anl B6k sfeeecPMScndda odhrefrenjpnoducﬂs progludédrey sgwl SOz-free DMS.
sul f at e-quat em zed product. Many of these odor-rel ated

Iézgj%hﬁf%j f‘aﬁ? ﬁthé f8laf uéf%térLHa 1 laf Sé’tfblngcogh%@iaﬂ@“ﬁwét

at e. | oXI

ar@wemllﬁ@tnfabrlwsgﬁbem dhat| harenbighyecoteNigaingical rcompatibility.

t Solnd eW te p bau
GHB0" il Sarel ey LG o, W SlaghP BrdBsg it twhicn
irethapblamine duifrsir paryrsteridied pwit fatad acidsc angl e reactlon

thy | f ctive ie
PR B | SOSRQeRy | MlataBed | WBRT artC ARRED Bbdnt
Hupcmoaprwowam rand mguunhl@oahesmte are arﬂferrey;/ catplybts fom

@‘éaé&ér‘ific%ﬁoﬁjg %m@@&“tduﬁng%rkiﬁg?}stegéhﬁﬁlaﬁ& at M@hfively

rmation 1s t he nost pract nsure that
DYB-tqunaertures,ceerayt by-predustsaare formed.ofesuling dn mnes!ﬂeese

At 9n tﬁé‘SdéPéﬁﬁé; idﬁ’ﬁbt %\GI ﬁlﬁﬁuéte% d&&r A\h of these
mnimzati on an or IOXI e

@dmfrahtaﬁiamoblemamardiheetra@ﬂd tﬂJBlﬂlﬁwedIOXRﬂﬂa cagtaminants in the
LAY B o el LA ARl
'(rvoﬂuasltltlesjrartglrmcfr@md@rfwéema/efsppml\mra;boypéew |p@m lapd it fse

PLIRYER that malodor is due to methylated sulfur compounds produced in
complex chemistry involving residues of reactive ingredients interacting in the
final quaternization step. Since the methylated sulfur compounds are
detectable by smell in quantities down to about 1 ppb, prevention of their
formation is the most practical way to insure that DMS-quaternized esterquats
are free of objectionable odors.

The invention provides a process for the minimization and/or removal of sulfur
dioxide contaminants from dimethyl sulfate. The method involves addition of
one or more oxidizing agents to convert the SO, contaminants in DMS
effectively to SO; (or sulfuric acid derivatives). More specifically, the present
inventors have demonstrated that DMS containing high levels of SO, produced
high concentrations of methyl-S compounds as analyzed by GC. After
treatment of the DMS by addition of one or more oxidizing agents such as t-
butyl hydroperoxide and/or hydrogen peroxide in calculated quantities down to

about an 18% excess, or less, in order to remove SO, contaminants from

NMS the methvl-S comnniindse were nn lnnaer detectahle by GC. after

salts are cationi c surfPRCI/ER1096/060545
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i nventors have denonstrated that DMS containi ng high
| evel s of SO2 produced high concentrations of nethyl-

w@owporres as anal yzed by GC. After treatment RPET/EPZ06/060545

DMS by addition of one or nore oxidizing agents such
as tbutyl hydroperoxi de and/or hydrogen peroxide in
cal cul ated quantities down to about an 18% excess, or
| ess, in order to renbve SO2 8ontam nants from DVR thp
npt hul -S r nmmnunrl WPGP nn | nnnpr rlpfprtahlp h RP.
ft rThe oxidizing agents enployable in the process of
The gqxidizirg)tagents eernployablerdh ute, processaoke theoprdseni irvention

AT S e R ML T
R[Q)-{C@]= wherdn Bi=atkybar ayyliaidzn agd agedbe 1.awith pet 0 ¥indes,
LM o85hs T bRk 4G ATED AR yaoen
aemXidh,ehydrkmroﬁpal rfer@u@eameresﬁers,f pgcarbenatesl anxi the dikag
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By.dr@peChxi WMNOandKQn4 | KEIOThNaB¥dli HNGy, abedd, ( shutyl

ﬁ’?&%ﬁ%}g’ag tagmdttnéah (2-containing DM5 in quantities of
om about’

ppm 10 about 1000 ppm in nost cases in
an anount of from about 10%to about 100% nol ar excess
Vke oxidizingeagent(s) aredaddedado thenSGhtcoofaird@e DMS in gugntitiess of
n 0
b L 8RB oonfpr bt Claskl TR iy B
a0 %oto eboRt 160% mpdlaryexdessTyersus meaamb'ned gtodgs ampunt of
SRR it S ek ORYA PSR B 3ot 4 v
abrut DN&Q% gnelat @mSSt versus e fanetyzed freoianmamﬂuets ofiS0 isa
T
éﬁg gtg%;zl'h Gé?t gﬂ?ﬁ{é u.g{lvﬁ%lgf ;?eer‘?rﬁgd aalt%@orﬂ'téﬁ@&%"uﬁ@
and sweguem&magdle@meewndmmgem t@l thecDMy|, theuDWMatie allowed

to stand from a few minutes up to a few hours.

The present inventors have also discovered a process for the production of
products free of malodors when prepared from the dimethyl sulfate
quaternization of amines made with hypophosphorous acid. In such products
the volatile organic sulfur by-products that lead to the formation of
objectionable odors are minimized. In this regard the invention comprises
quaternizing said amines with a dimethyl sulfate quaternization agent wherein
said dimethyl sulfate has a sulfur dioxide content of less than 10 parts per
million (ppm), preferably less than 8 ppm, and still more preferably less than 5
ppm.  Minimizing the sulfur dioxide content in the dimethyl sulfate
quaternization agent reduces or eliminates the formation of undesirable odor-
causing by-products such as hydrogen sulfide, methyl mercaptan, dimethyl
sulfide and dimethyl disulfide, resulting in a greatly improved odor profile of the
final product. The present invention is not limited to processes for the
preparation of ester quats but rather, is applicable to any dimethyl sulfate
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quat em zation of am nes made w th hypophosphorous
acid. In such products the volatile organic sulfur

whyeopogdect s that | ead to the formati on of PCT/EP2006/060545

obj ectionabl e odors are mnimzed. In this regard the

I nvention conprises quatem zing said amnes with a

di net hyl sul fate quatem zati on agent wherein said

di met hyl sul fate has a sul fur4di oxi de content of |ess

than 10 parts per mllion (ppm, preferably |less than

8 ppm and still nore preferably I ess than 5 ppm

Hliatenmizationy prdvess wif faminegl medd ewitho esterification tdatalyhit/restubtjple

em zation agent reduces or elimnates the

8!3&1% aé:éh?% undesi rabl e odor causi ng by-products such

as hydrogen sul fide, nmethyl nercaptan, dinethyl

The estedficatidn datalystiseductive hi¢aching agestd emplgyéchingthg contekly
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cSaitgh Catlrenithd R hodly M OGRS ARra hoE
satiurm dypaphesphiteaaridf mixturésoihersef.al yst / r educt i ve
bl eachi ng agents enployed in the context of the
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typicall'y have a st uct 1 on otentla
¢empeunds 5 hgvng spam@ﬂarimgqodg pestarmﬂnsg end sstghility profiles
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orous acid, ypophos
theraofirasa mpxture of SUthﬁQ'ﬂ%tNﬁb Ian@HWQiaﬂ‘BVI‘ﬂ in théy ereseacrcefian

h&léf aialySD wWhatéh gﬁ rtafi% gg%‘ttg a@@{)t?ﬂ rfagﬁggl'éw f%‘?n‘UﬂPPBGiﬁ 1.40

aving particul stability
#Z0f i | Eke otasultanid esteraminet ireactioh @ErigductsCare f éubseqaenﬂ}s

%aé%r‘ﬁ?zeﬁgg BGtQﬁnrlﬁé hB4ke aadamhﬁnm%aqef% tH¥ présdht %ﬂv‘éhﬁ‘o

acl an al kanolamne 1nt presence
acid catalyst, wherein the ratio of fatty acid to

&Y 1Y 18 BrefSrably ¥E 2R adid 48ntaining a degree of unsaturation
such that the iodine value (“IV”) is in the range of from about 0-140, preferably,
from about 3-90, more preferably in the range of 40-60 and still more
preferably, in a range of from about 45-55. Preferably, the fatty acid source is
selected from C,-C,, fatty acids represented by the formula:

R-COOH,
wherein, Ry is a straight or branched chain C44-C»4 alkyl group.

Preferred sources of C4,-C,, fatty acids are selected from the group
consisting of: lauric acid, tridecylic acid, myristic acid, pentadecylic acid,
palmitic acid, margaric acid, stearic acid, arachidic acid, phytanic acid, behenic
acid, anionic derivatives thereof, salts thereof, and combinations thereof.

Preferred sources of acid are C1,-C,, fatty acids comprising a saturated
alkyl group. Other preferred sources of acids are C1,-C,, fatty acids comprising
an unsaturated group, typically having an iodine value of from 15 to 25,
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-2.0. The resultant esteram ne reaction products are
subsequently quatem zed to obtain the quaternary

wapmwomdde sal ts of the present invention. The PEI/ED2006/060545

acid is preferably a G2 - C22 acid containing a
degree of unsaturation such that the iodine val ue
("I'V') is in the range of from about O0-140,

preferably, from about 3-90, hore preferably in the
range of 40-60 and still nore preferably, in a range
of from about 45-55. Preferably, the fatty acid source
IS selected fromC 2-C22 fatty acids represented by

the f r S ' .
br ancﬁed C a| n Cngg@r' 2/(}% Sélg?tgéb%rd@rtg? eirélgdd%géﬂ%:n sof
palm@pigicCagidf ateic/ agi, disaldlceacsdal emmedlcf acdy titseigr agig) cis-
&88%&5&& g;ans e?éﬂ) {e%ng%blg Iﬂoﬁ% (?cegél Jj a?a&ﬁdo%c 5@@ 'a‘cl‘ﬁdngc
acrd, pen d, margari ¢ acl d,
derpamtives theredf, saitsatl:rtarerd»c @ndmomblr;ahgmaMBteoaci d, behenic
acid, anionic derivatives thereof, salts thereof, and
conbi nations thereof. Preferred sources of acid are
Ci 2- CRexféread souncasoyf fatimmids;anegsedem fnorattieel gadlupydonsisting
e
BitngE ibodl, Sfdd, B0 Waltf ool *FlpdSod Jard Suivfyer
mmJ s@‘ﬂqwen oahale olise umemﬁt fandmol:&urtabotzsthﬁmfsdupteéercﬁd
86lrEe BRI i Bib ey AdbTor ety RORBLENE8 hbw faty
a«add linoleic acid, ciseleostearic acid,
trans-eleostearic acid, i nolenic acid, arachidonic
acid, anionic derivatives thereof, salts thereof, and
conbi Reefércatsfatiy acide fnclude dubareatt smiled tsoleit, padmitiz, erocids
e r n f 0
8158 ajgglr? grioeﬁitu@@tﬁe}h@,ofg §%t§l 2 &% oh r;galrgsléegégéi {%?8 seed,
tarmfrhmms thermoh and; Hief IIkB\MTB tymeai sbarces tfcnrvfetty pedmhlqh card
ons,.t.h fe o) [

GE RGOl it BlsSE inefcr THE TeRE PGS it i gpe

pmlsemivpromssy)ptlonally have a CIS to trans |somer ratlo of from about 80:20

<

to about 95:5. In another embodiment, the trans isomer content of said fatty
acid(s) is less than about 10%. A typical trans-isomer content is between
about 0.5 - 9.9%. A preferred fatty acid is a mixture of tallow/distilled tallow
having a cis:trans isomer ratio of greater than 9:1. Partial or fully
hydrogenated fatty acids can be employed in the process of the present

invention.

The alkanolamines employable in the present invention generally
correspond to the formula:

R

I
Ri—N—R;

herein R, Ry and R, are independently selected from C, - Cs hydroxyalkyl
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acid. Preferred fatty acids include but are not
limted to oleic, palmtic, erucic, eicosanoic and

WOorRoobM9®Be1 t hereof . Soy, tallow, palm pal mkerP@l/EP2089e50545

seed, lard, mxtures thereof and the |like are typical
sources for fatty acid which can be enployed in the
present invention. The fatty acid(s) enployed in the
present process optionally haBe a cis to trans isomer
rati o of from about 80:20 to about 95:5. In another
enbodi nent, the trans isoner content of said fatty
acid(s) is less than abd®d 10% A typical trans-isoner
content is between aboutl 0.5 - 9.9% A preferred fatty
acid is a mxture of tallow distilled tallow having a
cis:trans isoner rat{GHLEHQzeedtees R sindépehdertly Hicgla ©r
I fatty acids can be enployed in the
%ﬁ%“c%lgsﬂ%gggﬁg%pf@sent i nvention. The al kanol am nes
enpl oyable in the present invention generally
corre . e A erein R Rl
and Ré'?%ﬁgt“{e d?e%ear%ker?%ﬁgseger{c éeﬂﬂrtpl? (f)dr?]% - C6
hydr oxyal kyl R3 (CH2CHO) Z where R3 is independently H
or aC to 4 alkyl and z is 1 to 10. Alternatively,
t he al kanol am nes can be of the formula: R3 (CH2CHO) nH

Rs

(CH,CHO),H
/
Rs—N
\
(CH,CHO)H

|
Rs

Where R, is a linear or branched, substituted or unsubstituted alkyl group,
amidoalkyl group, etheralkyl group, or polyoxyalkylene group, n and m = 1-10,
and R; has the meanings defined above.

Examples of alkanolamines useful in the context of the present invention
include, but are not limited to, triethanolamine, isopropanoldiethanolamine,
ethanoldiisopropanolamine, triisopropanolamine, diethanolisopropanolamine,

diethanolisobutanolamine, methyldiethanolamine and mixtures thereof.

The molar ratio of fatty acid to alkanolamine is generally in the range of from
about 1.4 to 2.0, preferably from about 1.55 - 1.90, and more preferably, in the
range of from about 1.65-1.75. Best results are usually obtained when the
molar ratio is between about 1.68-1.72. The acid catalyst employable in the
present process includes, but is not limited to, acid catalysts such as sulfuric

Aanid nhAaanhAaraiie anid A talhianaciilfAania Aanid mathanaAaciilfAania Anid  Avalia
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/| R4 - N\ (CH2CHO nH R3 Wiere R4 is a |inear or
branched, substituted or unsubstituted al kyl group,

wW@piodogd4ky | group, etheral kyl group, or polyoxRel/kp1086¢50545

group, n and m= 1-10, and R3 has the neani ngs defi ned
above. Exanpl es of al kanol am nes useful in the context
of the present invention include, but are not limted
to, triethanol am ne, i sopropaiol di et hanol am ne,

et hanol di i sopropanol am ne, triisopropanol am ne,

di et hanol i sopr opanol am ne, di et hanol i sobutanol am ne,
8@athgprad ibesmomtrwﬁnmrmmfalﬁ/midrcmargdw ok pofferrédhacidroatalyst

nvsPefosrrBrods, 86k T 77 §F 7 oPSRER, e flere

pr e
priearably 05I5t0-0.15 Gy weightaf raeldpnateﬂ)eat disisgd on rhhet Welghmfgaatty

St R THR I PRFestrepontt < “Dotveen about

1 68-1.72. The acid cat al yst enpl oyabl e in the present

< ?érflcgt%nu%?sfat dss Eal%lér% é&ln out at
e iRt 545

such ase e anoun
ta?np‘eeatwye cfdian eh@utg160° §(D°@‘ mtll m mactabncmbdtuqtiras iap acid

' |
%ﬁé& %F?)%g)ﬂgg%f%ra%le stg f%faﬁ% t}l‘e cgu%z R?d@b%ls Pegéfteﬂ (witt
alyldtingaagenis in oMBhuobﬂalrt tlne quatgharycﬁmmanmm pmduk;t i The
?Ig?{a@)r}’gg%qégg ebmlfﬂqugé lﬁf@% r@ge(?\? ﬁl?/gntlo-mg dﬁﬁétﬁ I sfulfgtgtﬂagfﬁg%f
s@fup ediatide ecoofent ro:ﬁriesdadwluan hﬁdut— 1(25;1511)16: dppicallyt 197 to 1.0,

bRATLAP P R0cds MR BRIl BE Bl BEL0Y SueBhifY i

he” es ication I'S reac
satisfactory in yielding the quaternized product.

The quaternization may be carried out in bulk or in solvent, at temperatures
ranging from 60° - 120°C. If a solvent is employed, then the starting materials
and/or product must be soluble in the solvent to the extent necessary for the
reaction. Solvents of this type are generally known in the art. Suitable
examples include polar solvents such as, for example, lower alcohols, i.e., C1 -
Cs alcohols. Other solvents which can be employed include, but are not
limited to mono-, di-, and tri-glycerides, fatty acids, glycols and mixtures
thereof.

The products of the invention can beneficially be employed in textile softening
and/or personal care compositions and in other applications typical for cationic
surfactants.

The invention will now be illustrated by the following nonlimiting examples.

Example 1

In small vials, 5 mL portions of commercial DMS were treated with 50 pL
portions of either water or an oxidizing agent, stirred 30 min and then sampled.
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al kyl ating agents in order to obtain the quaternary
anmoni um product. The al kyl ating agent enpl oyed in the

WEe@semd2i nvention i s dimethyl sulfate havi ng BCHEPI006/060545

di oxi de content of |ess than about 10 ppm Typically,
0.7 to 1.0, preferably 0.75 to 0.98 nole of dinethyl
sul fate per nole of esteramine is satisfactory in
yi el ding the quatem zed produBt. The quaterni zation
may be carried out in bulk or in solvent, at
tenperatures ranging from60 - 1200C. If a solvent is
Eing ISOs axbntenh as trheassitest befop and eftérdreatraant, as showolure the
t be soluble in the solvent to the extent necessary
Oor ‘the reaction. Solvents of this type are generally
known in the art. Suitable exanples include polar

%ﬁgiﬁ%q,ﬁ?co I‘,ﬁ,e%v(ag r exanple, |lower alcohols, i.e.,

olvents which can be ennloved
i ncl ude, | ABykivar e not wm&%ﬂs@)znono- S§e Conand
tr|-g|y erides, f::n‘f\J acids, nl\/r‘nle Hﬂlnﬂqyfurpe
t her eof .["9Me products of- the {nventiof%t
benefi ci Y bhe enpl o"easol n—textitle-s fsi nng—and/io
per sonal > c‘ﬁ.ﬂ“d 5.,,555 . "1'49‘; and—i-r—otharsmi Ueat ok
typi cal %9 tBUPOH. e sl et ants— The i ROSPk o wiH
NDw rotdetédtagst r at ed by the foll ow ng nonlimting

[ vi

exanpl es. Exanple 1 In snal ials, 5 m. portions of
commercial DVS were treated with 50 ml _ portions of
either water or an oxidizing agent, stirred 30 m n and
the@nprapl ed. The SO2 content was neasured before and
after treatnent, as shown in the table. DMS Treatnents

t o_Renmove SO2 ND = not detected
13.2 g of DMS containing roughly 2460 ppm SO, (0.51 mmol) was treated with

26 pL (=33 mg, 0.69 mmol, ~35% excess) of 71.1% H,O, (d 1.285). The
colorless solution had no detectable remaining SO..

Example 3

Hardened tallow triethanol ester methyl amine (HT TEEMA) was prepared
using 1660 ppm (vs. fatty acid) of 50% hypophosphorous acid. Three 250-Ib
batches of hardened tallow triethanolamine ester quaternary (HT TEQ) were
made by quaternization of the HT TEEMA with the following DMS feedstocks:

1. Commercial DMS containing ~80 ppm of SO..

2. Thirty-six pounds of DMS doped with 0.054 Ib of sulfur dioxide to ~1500
ppm of SO..

3. Thirty-six pounds of DMS doped with ~1500 ppm of SO, and then treated
with 0.086 Ib, a 45-55% molar excess, of 50% hydrogen peroxide (~2400
ppm) to reduce the SO, to ~1 ppm (as analyzed after 4.5 hr). The excess
peroxide corresponds to stoichiometry for the reaction: H,O, + SO, —
H.SO,.
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Exanple 2 13.2 g of DMS containing roughly 2460 ppm
S2 (0.51 mmol) was treated with 26 nL (-33 ng, 0.69

WOrewh/097436% excess) of 7 1.1% H2O2 (d 1.285). HAGEEP2006/060545

colorless solution had no detectabl e remaining SQ2.
Exanpl e 3 Hardened tall ow triethanol ester nethyl

am ne (HT TEEMA) was prepared using 1660 ppm (vs.
fatty acid) of 50% hypophosph8rous acid. Three 250-1Db
bat ches of hardened tallow triethanol am ne ester
quaternary (HT TEQ were nmade by quatem zation of the
Hie Tiesieda waistwashbe tHasbughly befwBifsbétebels tocavoid pdtential cross-

TRERTpSUE, R 68of TERShripiee PR fory Fok refierp operts,

tliieoado:techamaetar'fsmes mb reach cSCme Batchesi uotj-ali wf ﬁteunms wére

P RAeHD Y L TEL S VBle HER HRakAER S IFDRER sl
pénrmahdle’ (-2400 ppnm) to reduce the SO2 to - 1 ppm (as
anal yzed after 4.5 hr). The excess peroxide

corresponds to stoichionetry for the reaction: H2Q2 +
Bab HT YEQ2®B@he$H3256 and 3357 vradenaeh €M$ With 80gipinyand 1500

b ' o) ' t [

R SR SRy (BN BRI BnpSIRPaRY. 9 B ok
batels daviag taheexoeptionaliya foaut bdor. sthecedarfpamet veriied tthag the HT
C [ | gt .

B ReGe HEh tauc Sl of 0Subd B BESaRREPT T SERGd ot

bax\marryadmctamsmifm‘lyp“éﬁ@otatches 3256 and 3257, made
fromDVS with 80 ppm and 1500 ppm of SQ2,
respectively, had typical sulfur conpound odors, with
the latter

Analysis of HT TEQ Made on 250-1b Scale

Sample [DMS Used |CHsSH|(CHs),S|(CHs),S,| Unk."
(Batch #)| #| SO, Conc.| Nanograms/gram or ppb

3256 1180 ppm |3 <2 <2 1
3257 2[ 1500 ppm |29 32 1423 7
3258 3[1 ppm <2 <2 <2 <2
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bat ch having an exceptionally foul odor. The odor
panel verified that the HT TEQ nade from batch 3258 of

W@ e@aved2DVS containing ~ 1 ppm SO2 di d not haREI/EP2006/060545

detect abl e sul fur type odors. Analysis of HT TEQ Made
on 250-1b Scalewe claim 1. A process for renoving
residual SO2 fromdi nethyl sulfate that conprises
treating said dinmethyl sulfat® with an SQ2-renovi ng
effective anount of at |east one oxidizing agent for a
time and at a tenperature effective to renove
substantially all residual SO fromthe dinethyl
Wedlaime. 2. The process of claim1 wherein said

oxi di zing agent is represented by the fornmula: ROOR
where R=Hor R[OnCJn- , wherein R =al kyl or aryl
and mand n = 0 or 1, wth m=0if n =0. 3. The

P! OCKSE 8%%5&'1’8# me&omgr Fedlf 809 Xfr&hzhfﬁ%@ﬁ%&g#é that

sel ect romthe consi st hg essent _ _
hy dr eayeprisge itigrfing: saldm@ﬁbvlrwfawe\ylth par¥rgawying effective

Per egh&irt: of réé%f gﬁ@%&ﬁfh an dht Xdrd ﬁ’letéh%r&q{ tem4pera:ct]?e

process of al m V\,herel I d oxl IZI ng agen

sel eeffagtive rt@ nretrere gsubsiantalys alé,tresfguaisgg@mtfroam Itpe cﬁlmemyl
3B, Lidte KMWO4, K2Cr 207, KCI O3, NaCl @2, HNGB, H2Q2,
t- butyl Giwydroperom de, and m xtures thereof. 5. The
process of claim1l wherein said oxidizing agent(s) are

dd t f td
ZhoujndProcass SFERREA! ThAALAGR BB Atk I Bprélenleh )
5 whigedormuiaiiROQRwhiere RF Idg:emloﬂrdc@ﬁdefdwqr@n Keralkyl or aryl
SQ2- g 'ﬂL)' nglmgolal}/ﬁ; \Bvﬁ‘h = D h. of from about 10%to

t 1

abou

3. The process of claim 2 wherein said oxidizing agent is selected from the
group consisting essentially of hydrogen peroxide, hydroperoxides,
peroxides, peresters, percarbonates and mixtures thereof.

4. The process of claim 3 wherein said oxidizing agent is selected from the
group consisting essentially of O,, O3, Cl;, KMnO,4, K.Cr.O;, KCIO;,
NaClO,, HNO;, H,0,, t-butyl hydroperoxide, and mixtures thereof.

5.  The process of claim 1 wherein said oxidizing agent(s) are added to the
SO.-containing DMS in quantities of from about 5 ppm to about 1000

ppm.

6. The process of claim 5 wherein said oxidizing agent is added to said
SO,-containing DMS in an amount of from about 10% to about 100%

molar excess versus the analyzed molar amount of SO..



10

15

20

25

nol ar excess versus the anal yzed nol ar anount of
SQ2.7. The process of claim1l wherein said treatnent

WO g00609dect ed at anbi ent tenperature. 8. The pPOTEB0@H60545

claim1 wherein said dinethyl sulfate contains |ess
than 20 ppm sul fur di oxi de subsequent to said
treatnment. 9. The process of claim@8 wherein said

di met hyl sulfate contains |estl than 8 ppm sul fur

di oxi de subsequent to said treatnent. 10. The process
of claim9 wherein said dinmethyl sulfate contains |ess
ThanTle proceswudf claimdil oviedsin saidstesptmant is cosduated at ambient
treafpent . 11. A process for preparing an ester

quat ernary havi ng i nproved odor profile that conprises
esterifying an al kanolam ne with fatty acid in the

fr esEm progessofeclaiar 1 wherein saidchimethylssylfiatedeantains:less than

of a0 PR SPAG oo Blo Rt HC BedRHE °0 Por o ne

and thereafter quatem zing said esteramne with
di net hyl sulfate, wherein said dinethyl sulfate is
treated in accordance with the process of claim1l. 12.

ghe 'Pﬁé’?r%%éssoéf chuﬁ'%%r&un‘%ﬂ&h@tt@%tﬁfﬁé&cﬁﬁéuﬁé I‘é§§ tHaR 8

cat al /reductive bleaching agent i1s selected from

t he @rméplf%&@qlc@tsqbgewnhWMﬁ@ﬁbus acid, sodium
hypophosphite and m xtures thereof. 13. The process of
claim12 wherein said fatty acid is a Cl2 - C2 acid

contai ning a degree of unsaturation such that the

i odi ne value ("IV') is in th rctnna of fromahni it

4. %@Oﬁ?ﬁc‘g@"ﬂfg wherpimsasl qimethy] suliaia ‘EP”Fad"t‘?t psath 3605_

I's sghrRelmst didxiid subSedlicptd sédtierg of ol eic,
pal mtic, erucic, eicosanoic and m xtures ther eof .

11. A process for preparing an ester quaternary having improved odor profile
that comprises esterifying an alkanolamine with fatty acid in the presence
of a esterification catalyst/reductive bleaching agent having a standard
reduction potential of at least 0.5 volts in order to form an esteramine
and thereafter quaternizing said esteramine with dimethyl sulfate,
wherein said dimethyl sulfate is treated in accordance with the process of
claim 1.

12. The process of claim 11 wherein said esterification catalyst/reductive
bleaching agent is selected from the group consisting of
hypophosphorous acid, sodium hypophosphite and mixtures thereof.

13. The process of claim 12 wherein said fatty acid is a C2 - Cx acid

containing a degree of unsaturation such that the iodine value (“IV”) is in
tha ranna Af frnm ahninit N_14A0
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15. The process of claim 11l wherein said al kanol am ne
is of the formula: RRL- N- R2 wherein R Rl and R2

groups. 16. The process of claim15 wherein said

al kanol am ne is selected fromthe group consisting

essentially of triethanol am ne,

i sopr opanol di et hanol am ne, ett#anol di i sopropanol ani ne,

triisopropanol am ne, diethanolisopropanol am ne,

di et hanol i sobut anol am ne, net hyl di et hanol am ne and

m xtures thereof. 17. The process of claim1l 1 wherein

sai d di met hyI sul fate contains | ess than 8 ppm sul fur

JLOXTIQ@ pri -Btf'ecla%\o %eﬂ{m %Lai?j' %\t%7 Mw%r §48 té&"ﬁ%m the
I Fal & contains Teset van ¥ ppm Surtur

di oxgr@ap con5|st|ng of oleic, palmitic, erucic, eicosanoic and mixtures

thereof.

15. The process of claim 11 wherein said alkanolamine is of the formula:
R

Ri—N—R,

wherein R, R; and R, are independently selected from C, - Cg
hydroxyalkyl groups.

16. The process of claim 15 wherein said alkanolamine is selected from the

group consisting essentially of triethanolamine,
isopropanoldiethanolamine, ethanoldiisopropanolamine,
triisopropanolamine, diethanolisopropanolamine,

diethanolisobutanolamine, methyldiethanolamine and mixtures thereof.

17. The process of claim 11 wherein said dimethyl sulfate contains less than
8 ppm sulfur dioxide.

18. The process of claim 17 wherein said dimethyl sulfate contains less than
5 ppm sulfur dioxide.

C6 hydr oRGEER006/060545



