1. "LAUNDRY ANTI STATI C COWPCOSI TIONS" This invention relates to &L&é&ﬂ ~ 2 ©
antjstatic conpositions containing akkanoam des whi ch have been found to be
absorbabl e fromwash and rinse waters by fibrous materials, such as the
fabrics of itens of 5. househol d | aundry, especially synthetic polyneric
fibres thereof, such as pol yesters, and which have been found to inpart to
such fabrics espeC|aIIy good antistatic properties, so that the

accunul ation and the devel opnent of el ectrostatdic charges thereon is 10.
inhibited. Mre particularly, this invention utilizes nulti-functional

am des of trialkylacetic acids and nulti-functional am nes wherein the

trial kylacetic acid noieties contain 1 to 10 carbon atons in each of the

al kyl's thereof and the 15. =pRyNDRY WNZISTHIIG@IGOMPOSITIONST which are
nornmal Iy aliphatie, contain ffom2 to 5 am no groups. Such conpounds wi | |
hereafter be referred to as pol yam des "and pol yam nes or nmultiam des and
mul tiam nes. They will contain at |least two am de or ani ne groups, 20.

respectively. Also w t,ﬂ}{% g@é&v o%hcﬁé\scgm} | B fld Fy Iete{ et S rinse

and ot her |aundry conpos arning one or nore of the
said antistatic conpmmpnhntnnhsnnﬁnkﬁnnﬁngr&khangﬁmkﬁﬁﬁwthWQhh%%%hbeen

COh‘pOSI tions in V\B. 1 é ap
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antistatic propert I €S anol ¢ and neo%)aga anoi c I ds a

present|y bei ng narfiddeenpHymatemia ks Wac%tr% Itens “of

S5. household laundry, especxally synthetic polymeric

N\ fibres thereof, such as polyesters, and which have
been found to impart to such fabrics espéCially good

~antistatic properties, so that the accumulation and
the development of electrostatic charges thereon is

10.  inhibited. More particularly, this invention

| utilizes multi-functional amides of trialkylacetic
acids and multi-functional amines wherein the
trialkylacetic acid moieties contain 1 to 10 carbon
atoms in each of the alkyls thereof and the

15, multi-functional amine moieties, which are normally
aliphatic, contain from 2 to 5 amino groups. Such
compounds will hereafter be referred to as polyamides
and polyémineé or multiamides and multiamines. They
wiil contain at least two amide or amine groups,

20. respectiveiy. Alsé within the invention are
antistatic-detergenﬁs, rinse and other laundry
compositions and products containing one or more of
the said antistatic compounds and methods of treating
laundry with such compositiohs in washing, rinsing

25, and othér operations, to impart antistatic properties
to it.

Neodecan01c and neopentan01c aczds are presently
being marketed by Exxon Chemical Americas ard are
described in & bulletin issued by such companv and

30.



described in a bulletin issued by such conpany and 30. 2 entitled Neo
Aci ds Properties, Chem stry and Applicatiens (copyright 1982). O her
neoal kanoi ¢ aci ds have al so been nade, such as neoheptanoic acid,
neononanoi ¢ acid and m xed neododecanoi c, 5. neot ri decanoi ¢ and =
neot et radecanoi ¢ acids. Am des of neo acids and nethods for their 4
manuf acture are referred to broadly at page, 10, colum 1 of such

bul | eti nand uses of various neodecanoam des are nentioned therein,

i ncludi ng applications as 10. pesticides, plasticizers, and slip agents
(for polyolefin films). However, no nention is made of the described

mul tiam des of the t 1NV t|on or_.of th s as_laundry antistatic
agents. Corrput %ﬁg@ oiACG P&eﬁpeﬁﬁtslqso’r eqlheé“bse %P ‘g 1950- 1984
and of Chem calapfisicatdionsf c(rcdme:;rgarm ddr8In6.7 - e haveoa Headie in the

finding of U S, BAENt d 45 Uaerflf SR Lhidh fé&f@ﬂaé’é’x?? ﬂﬁ

containing a ni-nor propar tion a reaction produ
pol yam ne and aetaenaEndist acnd)anﬁ:mlxed(nﬂQﬁndesann;cdn mhlch the an1de

acts as &. Co”g@g%lr}t qﬂaatﬂow anaTméoMﬁHemél%?wearmpaéé 6t 0se any
OGH RIS

of the polyam ed I'n the present -i nvention and does not suggest

t hat any such rﬁQQn§ﬂ§¥§;ﬂ§nﬂﬁqq§gge are

referred to broadly at page 10, column 1 of such
bulletln,and uses of varlous neodecanoamldes are
mentioned therein, 1nclud1ng appllcatlons as
10, _pesticides,.plastic1zers,_and slip agents (for

polyolerln films). However, no menbibn is made of
the descrlbed mult1am1des of the present ‘invention or
of their uses as laundry ant1stat1c agenus.

_ . Computet searches of u. S. patents for the period

15.  1950-1984 and of Chemical Abstracts for the period
1967~ 1985 have resulted in the f1nd1ng of U.S. patent
4,440,666, dlrected to a hydrocarbon llquld
contalnlng a mlnor proportlon of a reactlon product

, of a polyalkylene polyamlne and a neoac;d of 5 to 20

20.  carbon atoms, in which the amide acts as a corrosion
inhibitor. This patent does not appear to disclose
any of the polyamldes ut;llzed in the present
invention and does not suggest'that any such
compounds would have ant1stat1c propertles.

25, Because modern synhhetlc organlc detergents are
such excellent cleanlng agents often laundry washed
with them lacks de51rable softness. Because
synthetic polymeric fibres,'which ate:the fibres of
the fabrics of much of such laundry, are susceptible

30. o disadvantegeous accumulations of static charges,
which occur during machine drying or when the fabrics



25. Because nodern synthetic organic detergents are such excell ent
cl eaning agents often | aundry washed*with them | acks desirabl e softness.
Because synthetic polyneric fibres, which are the fibres of the fabrics of
ngﬁh of such laundry, are susceptible 30. t o di sadvant egeous

urmul ations of static charges, which occur during machine drying or when
the fabrics 3 are rubbed against other materials, with such tendency to
static accumul ati on and resulting di schargi ng o8.sparking, nmuch research
has been conducted in an effort to discover materials which, when
i ncorporated in detergent conpositions or in 5 rinse waters, or when
ot herwi se applied, would dimnish any static charges on the laundry or

woul d i nhi bi t the aGgm e ﬁaw O ar QoA P8 1o ATBRGH UM

sal ts, such as di-| ower er al kyl ampni um e.g.,

di met hyl dlstearylaﬁﬁﬁé%ﬂﬁ% ctﬁﬁ&?ﬁk%ﬁF%E&xP%é Fesylting.

scﬁf teners in det ergeﬂtsnhangifrajaro;c sapﬁ;t]emq\,g mmfpo,_segbémfms alglélelgl gnf to

the rinse water, spon ot substrates, i £ or

i ntroduction into |gﬁ#ﬁ¥§§§?§é¥% Wwégi?égka %ﬂﬁﬁ%er Eﬁﬁf nQICh’

materials to the IauﬂdﬂyﬂmmonPQMited in udll exbentCardmpos tird oves dwmvinal so

been found t®.be usqf Ve e such
iflsd Eﬁg 4¥Hééu¥%elaﬁﬁﬁ da, eSS

cationic materials react o jeCtIO
1m1n1sh any statlc charges on the laundry or would

inhibit the accumulation of such charges.

o Quaternary ammonium salts,such as di-lower alkyl
di-higher alkyl ammonium'halides}_e.g., dimethyl
distearyl ammonium chloride, have been used as fabric

10. softeners in detergents, in fabric softening
compositions for addition to the rinse water, and in
papers, sponges and other substrates intended for
introduction into laundry dryers, where they transfer
such cationic materials to the laundry being

15, tumbled. Certain amines have also been found to be

useful in some such applications._However, because
such cationic materials react objectionably with
anionic detergents hhe;r use in anionic detergent
compositions results in production of undesirable
reaction products and causes losses of detergency.__

Such cationic materlals also interact with optical

brlghteners, causing a reduction in brightening

performance. _
It is an important feature of the present

25, 1nvent10n that certain neutral amides are utilized

which are water insoluble and which may be in deS1red
oily or plastic, flowable or spreadable state at
normal use temperatures, e.qg., 10° to 90°C.,
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ani oni c detergents their use in anionic detergent conpositions results in
producti on of undesirable 20. reacti on products and causes | osses of
detergency.. Such cationic nmaterials also interact with optical
brighteners, causing a reduction in brightenjng performance. It is an

I nportant feature of the present 25. I nvention that certain neutral
am des are utilized which are water insoluble and which nmay be in desired
oily or plastic, flomable or spreadabl e state at nor mal use tenperatures,

e.g., [err] to [err] referably [err [err]. Particul ar am des
whi ch have the d@ﬂqféfaﬁpﬁbé O.f "c‘ha‘f'%c@en% F%%cubié amidesaphichr have

otherwi se_deposi td Gl aalwéycatxoataamcwebsw%sr Ber hasgruabee 1N 2

washi ng nmachi ne, e deposi.ted onto ﬂ# aundr ryer, are
¢

pol yani des of rmxﬁﬂl&ﬁﬂﬁ%?%ﬁ?d%ep¢%1%§§%9d%ﬁt% thKegﬁ?@sEh? ¥A§Bnt i on

there are provi d%dwrwkere%ﬁeﬁ p@r@aﬁaéhmg :t\aeelﬁé sypt Bghi BeOr
organi c detergent_ and co rising;one or mh%a€$ﬁ éﬁof trial kylacetic

aci d(s) and pol yaﬂﬁm’ss %nra‘?tt‘?’élf’a?? cl%tlb% £Fri 8FRyi acetic
acid noieties ar q:mﬁydmideimtmémmlmmtclmmh of the alkyls thereof and-

the polyam ne noieti: é‘#é‘%&ﬂéé’%&ﬁ%l?e YO0 HE OVRTenfign RAEL! CUl At e

carrier, builder, fil
are prov1ded laundry antistatic composxtlons free of

synthetxc or organlc detergent and comprlslng one or
more polyamldes of trialkylacetic acid(s) and
polyamlne(s), as antistatic agent whereln the
'trlalkylacetlc acid m01et1es are of 1 to 10 carbon
atoms in each of the alkyls thereof and the polyamine
mo1et1es contain from 2 to 5 amino groups, and a
particulate carrier, builder, filler, fabric
seftening agent'or bther'501id'particulate adjuvant
or mlxture thereof.’ When a filler is present it
preferably comprlses sodlum sulphate. 'When a fabric
softenlng agent is present it preferably comprises
bentonite. When a builder is present it preferably
comprises a mixture of sodium carbonate and sodium
bicarbOnate’or'a:mixture-bf sodium carbonate, sodium

'bicarbonate and sodium trlpolyphosphate ) ' W,

The invention also extends to a detegergen
composition comprlslng a detersive proportion of a
synthetlc organlc detergent and a proportlon, which
is antistatic characteristic 1mpart1ng to laurndry
durlng washlng, of one or more polyamldes of

' trlalkylacetxc ac1d(s) and polyamxne(s), as
antistatic agent, ‘wherein the trialkylacetic acid
moieties are of 1 to 10 carbon atoms in each of the

-alkyls thereof and the polyamine moisties contair
from 2 to 5 amino ¢groups.



softening agent or other solid particulate adjuvant or m xture thereof.
VWhen atfiller is present it preferably conprises sodi um sul phate. Wen a
fabric softening agent is present it preferably conprises bentonite. When
a builder is present it preferably conprises a m xture of sodium carbonate
ard sodi um bi carbonate or a m xture of sodi um carbonate, sodi um bi carbonate
and sodiumtripol yphosphate. The invention al so extends to a detegergent
conposition conprising a detersive proportion &4.a synthetic organic
detergent and a proportion, which is antistatic characteristic inparting to
| aundry during washi ng, of one or nore polyam des of trialkylacetic acid(s)
and pol yam ne(s), as antistatic agent, wherein the trial kylacetic acid

i eties are of 1 to 10 carhore i dpdly &REle lal o ALY GnkBET£OLna"duh g

pol yani ne noieties contain from2 to 5 am no groups
pol yanmi des are those \H#R® SRR akPMHTOf h"eh%aib‘bfr‘\l%lt@f’rse@@htﬁﬁ Bhkyl s of

each of the trialKkyl aqsaﬂaméhé@i@ta&fauﬁoié@f@@ i@ £2oRNg éaemosxantﬁs
noiety is a dianm ne or trlan]ne noj 5; an al ¥ ene group(s) of 2 10

carbon atoms and/ or pRYEIRANG | BN cOHBERS R t hEiamiae ﬁ?bﬁbﬁ U%th
pol yam de, the oxyal kyderelyfléne qap&wp«yﬁldxﬂlxrwo JI®UPST H6h NGL Os 2ah @/ 8r

carbon atons, the num%%l§gxyalkylene groups connecting the amide groups of
polyamide, the oxyalkylene of the polyoxyalkylene
groups being of 2 to 4 carbon atoms, the number of
U such oxyalkylene groups in each polyoxyalkylene group
being up to 40, and with the '
alkylene groups of the polyoxyalkylene alkylene beirng
of 1 to 10 carbon atoms., Also within the invention
in addition to detergent compositions, are rinse
compositions and "dryer products" containing the
polyamides of the present invention, and processes
for applying such polyamides to laundry during
washing, rinsing and drying cycles.
In this description the polyamides of the present
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such oxyal kyl ene groups in each pol yoxyal kyl ene group being up to 40, and
with the al kyl ene groups of the pol yoxyal kyl ene al kyl ene being of 1 to 10
carbon atons. Also within the invention in addition to detergent
conpositions, are rinse conpositions and "dryer products” containing the

pol yofri des of the present invention, and progesses for applying such A
pol yam des to |l aundry during mashlng rinsing and drying cycles. In this
description the pol yani des of the present 5. invention, conponent

groups, noieties, and substituents thereof, and reactants will be referred
toin the singular, as will be conponents of t he, eIergent conpositions,
rinses and dryer JFVSRIQN, SOBPARANY FTGHRT ¢ BRI St that mi xtures
t hereof are al so siu’ﬁsﬂﬁménts\/\hﬂterafﬁrm reactEdecd ovikdee kyeéfethed iS

i ntended to descr emb: N diﬂ ! of @ﬁ%%@ ddwé!ﬂtgfégrtﬁ noval of

the carboxyl there rom ‘odecandic aci I s aval abI e
comercially frorﬂwmmmsmn%asﬁnﬁq# iand anyerprodettyrades, is

synt hesi zed shy reaad 579 s@x&i’{l@%@%m&i‘ctm Qﬁ)ﬂ:m'éﬁ‘e%@@raﬂgh
pressure at an el evat ed tegoer ature in the presence of an agueous 15

aci di ¢ catal yst eshy) . Whe IRARKSACS ok A FRv RSRALERE] udes

generation of a aawriidifintended to describe the "residue" of a
neoalkanoic acid after_removal_of the carboxyl
therefrom._u_ -
io, Neodecanoic acid, which is avallable commercially \_)
 from Exxon Chemlcal Amerlcas in. prlme and technical
‘grades, ;s syntheslzed by reectlng a branched nonene
and catbon monoxide under high pressure at an
elevated temperature in the presence of an aqueous
15. acidic catalyst (Koch reactlon) The general
| mechanism involved includes generation of a carbonium
ion followed by complexation with carbon monoxide and
the catalyst to form a “complex", which is
_ subsequehtly hydrolyzed to generate the free acid.
20. The formula'of the free acid is:
R2
R1-C-COOH
3 . \“/
wherein the number of carbon atoms in Rl + RZ + R3 is
25. 8; about 31% of the neodecanoic acid is of a
structure wherein R2 and R3 are both methyl and Rl is
hexyl: €7% is of the formula wherein R2 is methyl, R3
is of.a carbon atom content greater than that of
'methyl and less than that of Rl, and Rl is of a
30. carbon atoms content less than that of hexyl and




ion followed by conpl exation with carbon nonoxi de and the catalyst to forma
"conpl ex",. which is subsequently hydrolyzed to generate the free acid. 20.
The formula of the free acid is: [ERR] wherein the nunber of carbon atons
in [err] + [err] + [err] is 25. 8; about 31% of the neodecanoic acid is of
tructure wherein [err] and [err] are both nmethyl and [err] is hexyl: 67%
IS of the formula wherein [err] is nethyl, [err]6is of a carbon atom
content greater than that of nethyl and less than that of [err], and [err]
is of a 30. carbon atons content |ess than that of hexyl and 6. greater
than that of [err]; and 2%is of a fornula wherein R2 and R3 are both of a

carbon atom cont ent 9§§é£€értPﬁQntQﬁétOBf”RBhyhnénﬂ%|§§50Eh§nbeﬁhr¥
“[err], and RL is of a carbon §g0n1con ent less than t hexyl and

greater than those of VROT&kR andhR® Jr58obPER; B éoﬁ§FHﬁP FK&P gentent

neodecanoic acid is 4g£8axe£e£ﬁ&n eﬁaﬂgoﬁtﬁefhyzoahhamese anhdas thast oF &1,

| abl d b t dth ' 4 t
igaga?boﬁ Z?ongazon?eggg gyelfaﬂéeg cay ﬂngggﬂﬁoﬁgﬁgﬁﬁﬁléesﬁeﬁhéﬁtﬁﬁgﬁc°f 0

neononanoi c, neoﬂecanhexylnendodeeaﬂercthaaothodecaﬁoaa and R3. The

neot et adecanoi ¢ aci dgy §§§c¥9§18ﬁe¥%8E?£Xt”?ﬁ&g°8§dne83§cgﬁbﬁé”hﬁﬁé §s®

preferably diamnes or trram ne I'am ne
4.20 x 10~ Among other neoalkano1c ac1ds that are

available and may be employed may be mentioned those

_ in the 5 to 14 or 5 to 16 carbon atoms content

|\, : 10. ranges, such as neopentanoic, neoheptanoic,
neononanoic, neodecanoic, neododecanoic,
neotridecanoic and neotetradecanoic acids. As was
previously mentioned, the polyamines are preferably
diamines or triamihes. The triamines are preferably

15. alkylene polyoxyalkylene triamines, such as those

sold by Texaco Chemical Company under the trademark
Jeffamine (Registered Trade Mark) . Of such materials
Jeffamine T-403,which is of the formulé

20. | | T
| ?HZ(OCHZCH)XNHZ
. A—CCHz(OCHzCTH)yNHZ
“ B, |
_ CH» ( OC!izICH ) zNHo
_ 2
25, '

wherein A = ethyl, T = methyl, and x +'y'+ z = 5.3,
is preferred.' The diamines have both amino groups
thereof connected by an alkyléné'polydxyalkylene
moiety or by a lower alkylene group. Of the

30. commercially avajilable diamines containing



15. al kyl ene pol yoxyal kyl ene triam nes, such as those sold by Texaco

Chem cal Conpany under the trademark Jeffam ne (Regi stered Trade Mark). O
such materials Jeffam ne T-403,which is of the formula [ERR] 25. wherein A
= ethyl, T =nmethyl, and x +y + z =5.3, is preferred. The dian nes have
both am no groups thereof connected by an g kyl ene pol yoxyal kyl ene noi ety
or by a |lower al kylene group. O the 30. commercially avail abl e di am nes

cont ai ni ng 7 oxyal kyl ene groups the Jeffam nes are preferred, and the
formul a of such conpounds is TERR] In that fornula Tis nethyl and nis in
the range of 2 to 19 re preferag§y % % suc unds, whi ch
may be enpl oyedOX¥ailky §nﬁﬁgu§§2 e Jgf amln PLf %f aitdhge of

2.6; Jeffam ne EhéOQorwhﬂaebﬁ Buich &o@pouudskﬁéan1ne D-2,000, wherein nis
33.1. O these dianmines the nost preferred is Jeffanmine D-230. Anong the
non- al koxyl ated di am nes that are useful are alkylene diamnes-of 2 to 6
15. carbon atoms, such a88CHCHe{OCH QM )@ pnd hexanet hyl ene di ami ne.
| nst eads Of usi ng neoal kanoi ¢ aci for thegmanufacture of the present

pol yani des, the : . S _

In that formula T is methyl and n is 1n the range of

2 to 10, more preferably 2 to 7. Among such
compounds whlch may be employed are: Jeffamlne D-230,

10. " wherein n is an average of 2.6; Jeffamine D-400,
whereln n is 5. 6, and Jeffamlne D- -2, 000, wherein n is
33.1. Of these d1am1nes the most preferred is
Jeffam1ne D-230. Among the non-alkoxylated diamines
that are useful are alkylene diamines: of 2 to 6

15, _ carbon atoms, such as ethylene dlamlne and

| ' hexamethylene dlamlne.

Instead of u51ng neoalkanolc ac1ds for the
manufacture of the present polyamldes, tbe
correspondlng acyl halides may be employed. Such

20, materials are normally used as acid chlorides, such
as neodecanoyl chlorlde,whlch is available from the
Lucidol D1v151on of Pennwalt. Corporation, and is N
described in the;r product bulletin entitled Acid :: \w)
Chorides, printed in September 1982, which also

25. generally describes reactions of acid chlorides with

_amlnes.

The present 1nventlon also exterdc to specific
polyamldes Wthh are of a formula selected from the
group con51st1ng of-

30.



correspondi ng acyl halides may be enployed. Such 20. materials are
normally used as acid chlorides, such as neodecanoyl chloride,which is
avdi l able fromthe Lucidol D vision of Pennwalt Corporation, and is
described in their product bulletin entitled Acid:: Chorides, printed in
Sept enber 1982, which al so 25. general ly describes reactions of acid
chlorides with am nes. The present invention also extends to specific

pol yam des which are of a fornula sel ected frofnthe group consi sting of:
30. 8. [ERR] and [ERR] wherein A represents an al kyl group of 1 to 20
carbon atons or a hydrogen atom T represents a 15. met hyl group or a
hydr ogen atom R represents a neoal kyl group of 4 to 13 carbon atons, nis
froml to 40, and x, y and z are each nunermals from1l to 8, and total from

4 to 10. Such polyan1des may be naq¢h q&% %Rneoalkanoyl chl ori de
with a suitable 20.  pol yanine, bu 6??%@% L&@? synthesis is directly
fromthe appropriate neoal kanoi c kmﬁ@ﬁp&0¢%gCTﬂthH€0RAth such pol yam ne at

an el evat ed tenperature The producéH?(oéyE@H;egﬁékon unfortunately, i's
often
5. T 0

and

U o 0O H 0
it { [\]
10. RCNHCCH (OCH,CH) pNHCR
|
T T

wherein A represents an alkyl group of 1 to 20
carbon atoms or a hydrogen atom, T represents a
15, methyl group or a hydrogen atom, R represents a
neoalkyl group of 4'bo 13 carbon atoms, n is from 1
to 40, and x, y and z are each numerals from 1 to 8,
and total from 4 to 10. Such polyamides may be made
by reacting a neoalkanoyl chloride with a suitable
20, polyamine, but a less costly synthesis is directly
) _ from the appropriate neoalkanoic acid by feacting it
— with such polyamine at an elevated temperature. Tne
product of such reaction, unfortunately, is often
darker in colour than desirable, apparently due in
25, part at least to the reaction being run at elevated
temperature. It has been found that the use of
ethylene glycol in the reaction mixture as a
"catalyst"™ allows conduction of the reaction at a -
lower temperature and thereby improves the product
30. colour. At present, work is being done to find other



darker in colour than desirable, apparently due in 25. part at least to
the reaction being run at el evated tenperature.

use of ethylene glycol in the reaction mxture as a "catalyst" all ows .
conduction of the reaction at a |ower tenperature and thereby inproves the

It has been found that the

product 30. colour. At present, work is being done to find other 9. C)
catal ysts which will prompte the direct con8ensation reaction and will
produce a product of inproved colour. Product colour can be inproved by
utilizing the nore costly reaction w th neoal kanoyl chloride 5. but
work is continuing in an effort to discover a dirct condensation process
which wi |l resul¢atalpseduehion wila perofivee ehel ARrevedcondensatkor t he
di rect condensation grocess thg i éélacetlc gc g %g neoalk 0|c aci d)
and the 10. pBRGaLPReARA W HE RIP GBeB BEOHUE bF@p§P¥§
ternperature, oft¢ehoun.thProduge 061480 tan[ ber impeoged hbout123@1hg [err],
over 2aPeri 08 ofeglohbed! 8obp1y, PakEEsoR! GLERREYal hRoFa RISy sBR] O Ler
using a nltrogen or 1nert anke ovéer 'the rea
stirring®being coweiwoel dercqgtm@leﬁtineaneaéfp@n tandiscoNenager of
condensati on be'@QréE”EHSQeEQEEi8H°ﬁ§6¥e9§rhﬂgchhﬁliQaQEbﬁﬂt kigwever, for
sone processes, es eC|a |y exothermc, cooling may be preferred, and the
reactions may bépé dughipn of a product of improVed colour.
For the direct condensation process the
trialkylacetic acid (or neoalkanoic acid) and the _
10. polyamine are often reacted at a suitable elevated -
termperature, ‘often in the range of 180 to 3209°cC,
e.g., about 230 to 2509C, over a period of about 1/2
to 8 hours, preferably 1 to 4 hours, and often using
a nitrogen or .inert gas "blanket" over the reaction,
15. with stirring being continued during the entire
reaction, and with water of condensation being
removed continuously during the reaction; However,
for some processes, especially if exothermic, cooling
may be preferred, and the zeactionS'may be at room
20. temperature or slightly above it. The melting points
' of the produets'will'nermally be low, so that the
products will desirably be liquids, preferably =
viscous, oily liguids. Such physical state is \/
_ unusual for primary and secondary amides of _
25. comparable or even lower molecular weight because of
strong intermolecular forces that are characteristic
of the amide functionality. However, the viscous
oily liquid state of the materials utilized in the
o present invention is considered to be highly
30. .

des1rable because it aids in exertzng antistatic
actlon when



20. ~ tenperature or slightly above it. The nelting points of the

prqducts will normally be Iow, so that the products will desirably be
| i qui ds, preferably viscous, oily liquids. Such physical state is unusual
for primary and secondary am des of 25. conpar abl e or even | ower

mot'ecul ar ‘wei ght because of strong internolecul ar forces that are
characteristic of the am de functionality. However, the viscous oily liquid
state of the materials utilized in the- present”invention is considered to
be hi ghly 30. desirabl e because it aids in exerting antistatic action
when 10. incorporated in antistatic detergent conpositions. It is also

I nportant for the polyamdes utilized in the present invention to be only
slightly water sol ubireongsinatedeti haintd steddid Watiengdmuteinmditions.

t hr oughout an aqueoyg [ t4 WEHHY qﬂvy t , i n the
[err] to [err] range o%@%ﬁﬁ%ﬂéﬁ]. %htftseﬁ erﬁcﬁ%s‘ﬁ%ﬁ*&o yainr?ne
and neoal kanoi ¢ aci FheeRieafnt iaventdady taude andét Slightilh watsr ed

proportions of hydrepiliuble antile yet Medmephehial 19 @i r Btk et hyl ene

Py ophi | e- | pophi | £ AESLeRede, AR ReiRRaE mediai, s i, Y ndnd

thereby to "fine tuk€rmpesakare, scackbias tiy the HAX° itto GdPOha:amye often

' 20° to 60°C Thus, when choosing polyamine ard

neoalkanoic acid reactants, selecting such reactants
with desired proportions of hydrophilic and

10, hydrophobic groups, such as ethylene oxide and
propylene oxide (br butylene oxide) allows one to
control the hydrophile-lipophile balance of the
antistatic agent to be made, and thereby to "fine
tune" its water solupility so that it can be arn

15. effective antistatic agent 1in the intended product
or use. ' ‘

It has been found that the best antistatic agents
for use in detergent compositions or rinse
compositions or for employment in washing and rinsing

20. operations are those made from a neoalkanoic acid,
such as neodecanoic acid, and a polyoxypropylene
W, triamine, such as Jeffamine T-403. Other Jeffamines,
such as Jeffamines D-230, D-400 and D-2,000, may also
be employed to make the polyamides useful in the

25, present invention, and of these the Jeffamine D-230

is superior, apparently because the other Jeffamines
result in products which are less effective as
antistatic agents because of their higher contents of
oxypropylene groups, higher molecular weights and

30. deficiency of hydrophilic characteristics, which

contribute to lowering the absorption thereof ornto



15, - effective antistatic agent in the intended product or use. It has
beén found that the best antistatic agents for use in detergent

conpositions or rinse conpositions or for enploynent in washing and rinsing
20. operations are those made from a neoal kanoi c acid, such as
neodecanoi ¢ acid, and a pol yoxypropyl ene triam ne, such as Jeffam ne T- 403‘*
Q her Jeffanines, such as Jeffam nes D 23Q1.D-400 and D 2,000, may al so be
enpl oyed to nake the pol yam des useful in the 25. present invention, and
of these the Jeffam ne D230 is superior, apparently because the other
Jeffam nes result in products which are less effective as antistatic agents

because of thei Ie l@t%r&%r s%%a%et of rophlq%o(yé%ﬂpéjp]e é’E f/\héml ecul ar

wei ghts and 30. clency o racterrstic
contribute to | diamime tore mq&hmnme}mlmt@tlsﬁaﬂolr@@c%wi*aices

Yhen the polyamge d ntistatic
activity of the oggl )}’% ?ﬁ?aﬁt@%o tal nab e 1@1@‘5&9’1@%&}?{5@%9

ri ng wash |rE%  aundry but it
is not as effectiap@dgy famt tife i not afk)|8fLf % HEh$e descri bed

trial kyl gcetic %fdlqra%ﬁ%e%efn{a%@ R th 49{% qeskecfift%a ner A D3P addreidef f ani ne
pol yam nes that ‘may be enployed to manufacture he, ant:§§ﬁ|c pol yam des

utilized in thi 26 &G s I 9L, Jg! 1ed 10.
JEFFAM NE Pol yoxypr amd gespamiare polydmitess hhatexeao be employed to

manufacture the antlstat1c polyamldes utilized in
this invention are described in a booklet entitled 'S
10. JEFFAMINE Polyoxyprooyleneamlnes, oubllshed by Texaco
- Chemical Company and copyrlghted in 1978 by Jefferson
Chemical Company, Inc, Formulas of_such_polyamlnes
are_given at pages 2 and 3 thereof and typical
physioal-properties:of,them are listed at pages 3 and
15. 4. .Usee of the Jeffamines_are_described_throughout
the booklet, primary among which is use as a
component of synthetic resins, such as epoxy resins
and.polyuretpanes. In a bibliography near the end of
the:bookiet, at pages 61-64, textile applications of
20._ 'the Jeffamines and related materials are listed and
summarized In some cases antistatic finishes for
pextile were reportedly made by the reactlon of U
polyoxyethylene diamine or 51m11ar polyamine with a
suitable acid to make an antistatic polyamide. Among
25. interesting references cited were Japanese patents
71/07,461; 71/29,914; ahd_7l/32;519; and U.S. patent
3,558, 419 - However, none of the references, as
mentloned in the. Jeffamlne booklet, describes or =
suggests a polyamide as utilized in the present
30. ih?ention, aod the_desirable characteristics
;hereof. The preferred



Chem cal Conpany and copyrighted in 1978 by Jefferson Chem cal Conpany,

Inc. Formulas of such pol yam nes are given at pages 2 and 3 thereof and
typi cal physical properties of themare |listed at pages 3 and 15. 4,
Uses of the Jeffami nes are described throughout the booklet, primary anpng
whi ch is Qse as a conponent of synthetic resins,,such as epoxy resins and
pol yuret hanes. In a bibliography near the end o? t he bookl et, at pages
61-64, textile applications of 20. the Jeffamines and related naterial s
are listed and summarized. |In sonme cases antistatic finishes for textile
were reportedly made by, the_reaction of pol yoxyethylene diamne or simlar
pol yanine with a suit%%}%mbé?ﬂ 6 ﬁ%ﬁepﬁﬂsaﬂﬁléF&?PElﬁBI?§ﬁ1B§ thapfgregla
interesting references cited were Japanese patents 71/07,461; 71/29, 914;

and 71/32,519; and U.S. patent 3,558,419. Hoyever, _none of the references,
as nentioned in the Jeffam ne booklet, descripes orjsuggests a polyamn de as
utilized in the present 30. |nventcnﬁ(OGHQCHMQNﬂenlrable characteristics

thereof. The prgferred 12. triag nvention are of
the formul a [ERﬁf wherein A represents a%96?ﬁ€?c£ﬁgnﬁﬁé k1 to 20 carbon 10

atons or a hydrogen atom T represent%Hz(ﬂﬁﬂz?H)gH@ﬁB or a hydrogen atom R
represents a neoal kyl group of

wherein A represents an alkyl group of i to 20 carbon
W, 10 atoms or a hydrogen atom, T represeﬂts a methyl group
or a hydrogen atom, R represents a neocalkyl group of
4 to 13 carbon atoms, and x, y and z are each
numerals from 1 to 8, and total 4 to 10. More
preferably, A represents an alkyl group of 1 to 4
15 carbon atoms, T represents a methyl group, R
represents a neoalkyl group of 4 to 9 carbon atoms,
and x, y and z are each numerals from 1 to 3, which
total from 4 to 8. Still more preferably, A
represents an alkyl group of 1 to 3 carbon atoms and
20 X, y and z are each numerals from 1 to 3, which on
the average total from 4.5 to 6. Most preferably, A
_ represents an ethyl group, T represents a methyl
— : group, R represents a neoalkyl group of 9 or about 9
carbon atoms and x, y and z are each numerals from 1
25 to 3, the total of which averages about 5.3. The
preferred diamides of the present invention are of
the formula
0O H ?
RgNH%CHZ(OCHz?H)nNACR
30 T T



4 to 13 carbon atons, and x, y and z are each nunerals from1l to 8, and

total 4 to 10. More preferably, A represents an alkyl group of 1 to 4 15
carbon atons, T represents a nmethyl group, R represents a neoal kyl group of-:
4 to 9 carbon atons, and x, y and z are each nunerals from1l to 3, which .
total from4 to 8. Still nore preferably, A represents an alkyl group of 1 «
to 3 carbon atons and 20 x, y and z are lach nunerals from1 to 3, which

on the average total from4.5 to 6. Mst preferably, A represents an ethyl
group, T represents a nmethyl group, R represents a neoal kyl group of 9 or
about 9 carbon atons and x, y and z are each nunerals from1 25 to 3, the

total of which weragdes mhe@yresehts Bhadvsierdrhglianidas dfoddie present
i nvention are of the fornmula [ ERR 13...wherein T represents a methyl
group or a hydr 8§&MrafohePR ShRE02 LKy, 'Iq(r)f’l“pgr"’b'fﬁpJ 3?°Zﬁ'foci’¥%r bon
atons, and n is afgom®,l and 40 .1isMErenmpriefter ddl.y, More pmsiEtably T hyl group,
nuneral from 2 tovRgoeaey @ met¥ylBelud, o USRS r%% group. R
represent®s a ne@Xiop ofr duff® Fagban @hams andrs dh@ mumerakh ml from
2 to 7. Most preferahly, BrHiaar ey prafeidbly 9rmoWpRIGI£sent s
' ' methyl group, R represernts a neoalkyl group of 4 or 9
carbon atoms and n is a numeral from 2 to 7. Most
preferably, T repreSGntS'a methyi group, R represents
10. a neoalkyl group of 9 or about 9 carbon atoms and n -’
is an average of about 5.6. Other useful diamides
are those of a neoalkanoic acidjdf"S to 10 carbon
atoms with an ‘alkylene diamine of 2 to 6 carbon
atoms.  Among such compounds thosée preferred are
15, ° N,N'-hexamethylene-bis- neodecanoamide and N, N'
ethylene-bis-neodecanoamide.
' Mixtures of the diamides and triamides of the
pfesent'invention'may be employed ir any desired and
effective proportion.. -ThUS,-for example, N,N'-
20, ethylene~bis-neodecanoamide may be'mixed with N,N'-

25,

30.



10. a neoal kyl group of 9 or about 9 carbon atons and n is an average of
about i5. 6. Ot her useful diam des are those of a neoal kanoic acid of 5 to 10
car’bon atonms with an al kyl ene dianmne of 2 to 6 carbon atons. Anpbng such
conmpounds those preferred are 15. N, N - hexanet hyl ene- bi s- neodecanoam de
ahd N, N ethyl ene- bi s- neodecanoani de. M xtures of the dianides and

triam des of the present invention may be engljoyed in any desired and
effective proportion. Thus, for exanple, N, N - 20.

et hyl ene- bi s-neodecanoanmi de may be mxed with N,N - 25. 30. 14.

hexanet hyl ene- bi s- neodecanoam de; N, N-et hyl ene-bi s- neodecanoam de may be
mxed with N ,N'-hexaneth¥lene- bi,s- neopent anoami de; the tri-neodecanoam de

of Jeffanine T-403PREFMEEDHLLEE -RiLEH NERECFANREIFEEAn s Narditdy 1T erdxitSani ne
T-230; and the tri necadcandamidecmay be @fixéd Wwdthna, 40 xamethy Ienesd
o el enenS-ARReaAesaaRTaS b BRI AR R Bl e e
pol yam des may be dedéamihe Tedpdsmayobe af xielde witdsdbe idivamtodecaatd t he
10.  specific pol %ﬁ%@e%fobetf?‘agﬁh‘%s%ﬂ 3070V Sl R 1% OHRIANO g d T eat
various fibrous materials, 1 ncluding polyesters, nylons, polyacrylates and
5. of Jeffamine T-403 may be mixed with N,N'-ethylene-
bis-neodecarocamide, to merntion only a few of the
possible combinations. Also, 3- and 4- member and
other combinations of the polyamides may be made.
" The compositions of the present invention and the
10. specific polyamides of the presént invention may be
employed to treat various fibrous materials,
ihcluding polyesters, nYlons, polyacrylates and
acetates, blends of some or all of such materials ard
blends-of any of such materials with natural fibres,
15, such as cotton, to lower the tendencies thereof to
accumulate objectionable static charges. They may
also be used to treat non-fibrous polymerié materials,
such as video*tapes, camera f£ilm and photographs,
movie film{ sound recording tapes, plastic sheets and
20. molded (and otherwise formed) plastic items, such as

\ | items made from polyvinyl chloride (or polyvinyl

25,

30.



acetates, blends of sone or all of such materials and bl ends of any of such
materials wth natural fibres, 15. such as cotton, to |lower the

tendenci es thereof to accunul ate objectionable static charges. They may

al so be used to treat non-fibrous polynmeric materials, such as video tapes, -
canera fil mand photographs, novie film sound recordlng tapes, plastic A 4
sheets and 20. nol ded (and ot herwi se fotPed) plastic itens, such as itens
made from pol yvinyl chloride (or polyvinyl 25. 30. 15. chiori de
sheeting). The invention also extends to a process for treating pol yner
material to reduce build-up of static charge thereon in use which conprises
aplol yi ng to ]Eheclsydlsiﬁ@e theéenﬁggn ;mhésmviaﬁt&snuau)sef egtends Ko @

pol yam des of tria ageti ' - ol vapi static agent
wherein the trlgfﬁﬁ? ef?% gﬁgﬁéﬁége?sggmgfexggh %g EB ?@%ﬁ atonms in

each of the al kyhsldhepeof ahdtihecbatge1hheneoatnasusenWhnthron12 to 5

am no groups. 18, :ﬁ%ﬂ‘sééeégﬁ?giﬁ%t% ¢fle sfPryaE dha EBy bR applied

directly - or i.n .SUSpensron ‘gel s, foams or
sprays, to the suk atetlefamn@ntteﬁsone 121 m9é§t9§1Y§mlé§ﬁpafatlver smal

proportloﬁs, ”OEP?aiNyTe&@tiEea@£@P§§taHE ﬁ&l?@hiﬁ@lg?,tﬁsthat of treated

materi al ,antlstatlc agent whereln the trlalkylacetlc acid

mo1et1es are of 1 to 10 carbon atoms in each of the

alkyls thereof and the polymlne m01et1es contain from

_ 2 to 5 amino groups.,In such t:eatments the o/

10. polyamldes may be apnlied difectly or in suspension

or solutlon, as llqulds, pastes, gels, foams or

sprays,. to the surfaces of the 1tems to be treated,

in comparatlvely small proportlons, norn 1ly with the

proportlon of polyamlde to that of treated material

being in the range of 0 00005 to 0 1%, by weight.
Although the present antlstatlc agents may be

.applied dlrectly or in susoen31on or solution to

15,

materlals being treated to make them static~-free, it
is usually highly p:efe:able for them to be
'incorporated'in other compositions'that are used for
different treatments of such materlals The invention

20.

also extends to the use of one or more polyamides of

trialkylacetic acid(s) and polyamine(s), as

antistatic agent, wherein the trialkylacetic acid
25. moieties are of 1 to 10 carbon atoms in each of the
alkyls thereof and the polyamine moieties contairn
from 2 to 5 amino groups, in the preparation of a--*:

laundry antistatic composition.

30.



15. being in the range of 0.00005 to 0.1% by weight. Although the present
antistiatic agents may be applied directly or in suspension or solution to
materials being treated to make them static-free, it is usually highly
preferable for themto be 20. incorporated in other conpositions that are
used for different treatnments of such naterialk2aThe invention al so extends
to the use of one or nore polyam des of trial kylacetic acid(s) and

pol yam ne(s), as antistatic agent, wherein the trial kylacetic acid 25.

noi eties are of 1 to 10 carbon atons in each of the alkyls thereof and the

ol yam ne noi eti es cont ai r ' ' . pr [

g I gundry antistatic c_orrp(r)tselc t%n%%éofénlgg %W?’bﬂe{s]?ér%ﬁ’r‘g f‘g‘g%cﬁg Qé

antistatic agents to Bedomeeqailsh|is idetdknganfe morpmpidsi ansnso skhathdthe he

| aundry washed Wi th Suchy PR dn il |l et et end oY Mot ati ©
tions w co a

charges. Such conposi - nprise a detersive proportion of a
synthetic organi c det ASFHRUlANE AMNAYIRG FHAPO RTINS of THAY FARROSL-

preferably a specific tidneartide Horgte s¥ esaidt d rB4ASA I PIbdrd 1RIE a

antistatic character to shed | aundry. The |nv§£t|qf t hus_gextends to a

process for washing Ia"i}’dﬁ'ﬁf %‘?‘-’fﬁﬁ‘tcaﬂf&ﬁq%?'} vt fy §ykticient
proportion of polyamide preferably a specific
polyamide of the present invention to impart
antistatic character to washed laundry.

The invention thus extends to a process for
washing laundry and simultaneously lowering its
capacity to generate and/or hold an electrostatic
charge, which comprises washing the laundry in an
aqueous medium containing a detersive proportion e.g.
from 0.05 to 0.5%, and an antistatic proportion e.qg.
0.002 to 0.05%, of a detergent composition in
accordance with the present invention.

The invention also extends to a process for
treating laundry to lower its capacity to gererate
and/or hold an electrostatic charge which comprises
washing the laundry in a wash water containing a

o/ detersive proportion of a detergent composition,
rinsing the laundry with rinse water containing éﬁ
antistatic proportion of one or more polyamides of
trialkylacetic acid(s) and polyamine(s), as
antistatic agent, wherein the trialkylacetic acid
moieties are of 1 to 10 carbon atoms in each of the
alkyls' thereof and tkhka polyamine moieties contain:;
from 2 to 5 amino groups, and drying the laundry.



capacity to generate and/or hold an electrostatic charge, which conprises
washing the laundry in an aqueous nedi um containing a detersive proportion
e.g. from0.05 to 0.5% and an antistatic proportion e.g. 0.002 to 0.05% -
of a detergent conposition in accordance with the present invention. The _
invention also extends to a process for %%eating | aundry to lower its v
capacity to generate and/or hold an el e¢PPost ati ¢ charge which conpri ses
washing the laundry in a wash water containing a detersive proportion of a
detergent conposition, rinsing the laundry with rinse water containing an
antistatic proportion of one or nore polyam des of trialkylacetic acid(s)

and pol yam ne(s), asnanpoiyamndesganullwhérémntmhept@m&hkybmnﬁnﬂnaund
noieties are of c f e .al eyl reof and the
pol yam ne ﬁDIetlég 8%85?%&390 %Qgﬁ §g8§?n§°§r8%%él% t%régﬁt t he

| aundry. 15bcompespbigasi aéstbei ppicairntype pre@geime” rwzéntheon are

especially adV&ﬁPﬁE@?Hﬁr?°EmH§ﬁlhﬁ A8 2HESN! tHRRPEY hiokNTedlct! he anionic
type because ernary amoni um hal i des t hey do not react

adversely_with aﬁVﬁﬁﬁelﬁeﬂéFBeﬂﬁéoﬁhG QStﬁéﬂeéﬁﬁpP@F ﬂPtH°&pHQﬂﬂlex

brightenets. Thugh bpeycea aeﬁgheéﬁbebj.eCtrm@abh:ezefyaabynmaCftdr@n product s
which can deposif;on. 83daB%6 FOE.GPREALRISE BhotRtte itk oy
deposit on and mar the appearance of washed laundry,

and they do not cause a dimunition in detersive

-/
10.
15.
20.
S
25.

30.



and they do not cause a dinunition in detersive 10. 15. 20. 25. 30. 16.
actiwvity of the detergent conposition. Furthernore, they are effective
antistatic agents, being adsorbable onto washed | aundry, especially
synthetic polyneric fibres thereof, such as polyesters, during 5. the
washi ng process. In preferred detergent conpositions of the present

i nvention the synthetic organic detergent willlée of the sul phate and/or
sul phonate type, normally including a higher aliphatic chain, such as a

hi gher al kyl of 8 to 20 10. carbon atons, preferably 10 to 18, in the

| i pophilic.portion tAediadsby Pﬁeﬂ@ﬁa&ﬁweﬁﬂﬁﬂ$ RmRc Sl tsion 4 | Hﬂiﬁhﬁﬁmﬂﬁ

the formof water sqey @reldfFectifre aHtdidtBId ageny | ity present
pol yani des may be enpl oyed in nonioni c. detfergent conp05|t|ons or

det ergent conpositi GA$BFPAPAE SRS Washed HAURMTYy SFRRAI séfﬁﬂtﬂ"sﬂtq c
and zwitterionic detp@]gamri,c rfrlei‘wsahimeztdw Jdefustgay pm!yieéaﬁem anirge

P gent ond d | RN 1B B el ol AP U oo
and branched hlgherqﬂmgp51h1ons of the present invenbion bhe synbhetic
organic detergent will be of the sulphate and/or
sulphohabe bype, normally including a highker
aliphatic chain, such as a higher alkyl of 8 to 20
_ 10. carbon atoms, preferably 10 8o 18, in she lipophilic
N\ portion thereof. Preferably, such maserials will be
| present in the form of waser soluble salts, e.g.,
sodium salss. While the present polyamides may be
employed in nonionic detergent compositions or
15, detergent composibions of various types, including
amphoteric, ampholytic and zwitbterionic detergenss,
preferably the débergenh will be an anionic detergens
and will usually be one or more of she following:
higher alkylbenzene sulphonates, e.g. linear higher
20. alkyl benzene sulphonates and branched higher alkyl
benzene sulphdnahes; higher faﬁby alcohol sulphates;
olefin sulphonates; paraffin sulphonates; monoglycer-
ide sulphates; fabty alcohol ehhoxylabe sulphates
e.g.higher fatty alcohol ethoxylate sulphates; higher
25,fatty acid sulphoesters of isethionic acid:'higher
fabty acyl sarcosides; and acyl- and sulpho-amides of
N-methyl baurine._ In such dehergenhs bhere will

'group, which 1s preferably llnear, and whlch will

30. usually be of 8 8o 20 carbon atoms, more preferably
12 to 18. When lower alkoxy chains are present in
the detergent, as in the mentioned ethoxylabe
sulphate, usually there will be from 3 o



befizene sul phonates; higher fatty al cohol sul phates; ol efin sul phonates;
paraffin sul phonates; nonoglycer- ide sul phates; fatty al cohol ethoxylate

sul phates, e.g.higher fatty al cohol ethoxylate sul phates; higher 25. fatty"
aci d sul phoesters of isethionic acid; higher fatty acyl sarcosides; and :
acyl - and sul pho-ami des of N-nethyl tauriyx®, In such detergents there W | |
normal |y be present a higher aliphatic or alkyl group, which is preferably

| inear, and which will 30. usually be of 8 to 20 carbon atons, nore
preferably 12 to 18. v%en | ower al koxy chains are present in the detergent,

as in the nenti |y rom3 to
17. 30 et hoxi eswge&e era yasg&téé%l%@ %uc‘#?gﬁ% ergée&feé 3\%%1':%%?%%' ly be
. enpl oyed as sodtimh swinmalidly thei@ppiared vas sodbimbsal ksl akthaugh as

potassium amuyup méflsoﬁimoéamme s?@&rs Sas Bk espisRd too, depending
on the circunstances. 5 eavé'?iufbg aunderl )gl?%pl | cations the

det ergent compcdIMATGHm,;and LfsﬁﬁaT I%Ftlﬂﬂﬂ A1 ma c$¥8de the
detergency of tdw raépuﬁaihgeﬁnyﬁne d&ﬁnnngﬂ&nbeg,hard water. Anong the

various builders t be ut.i ed fhose of rence include: the 10
pol yphoBphat es, ga%rr?%/ I‘i}bﬁ%sﬁﬁ%‘t SR t%? % 19 BPhospat e:
car bonat es; bi cdaﬂ:ang&rﬂs cmmpmmrbmualles;sualhcad@ma:sresa]mmldeat es;
to increase the detergency of the anlonrc detergent,
espeC1a11y in hard water. Among the var1ous builders
that. may be ut111sed hhose of preference include: the w
10. polyphosphates, ‘sodium’ trlpolyphosphate and
tetrasodlum pyrophospate, carbonates, b1carbonates,
' sesqulcarbonates,'S111cates’ sesqulslllcates,
crtrates, n1tr110tr1acetates, ‘and polyacetal
carboxylates; all_of whlch_are_ﬁater soluble salts,
15. and the water sbftening'zeolitee, such as hydrated
~ Zeolite A, which are water insoluble.
The proportlon of the neoalkanoamlde utlllzed in
the present 1nvent10n in the detergent compos1f10n
'will be an antistatic characterlstlc 1mpart1ng
20. proportlon (to washed laundry adsorblng the polyamide
of the present invention dur1ng wasblng) and such
will normally be in the range of about 0.5 to 20% of o/
the debergent com9051t10n, by welght, preferaoly '
belng 1l to 10% and more oreferably belng 2 to 7% and
' 25, mosh preferably, 3to5, e. g., 4%
| Ir addition to the polyamide, detergent and
builder,:the detergent eompOSition of the present
invention, even when in solid or parflculate form,
w1ll also usually contaln some m01sture ~ The

30.




citrates; nitrilotriacetates; and pol yacetal carboxylates; all of which are
wat er, sol ubl-e salts, 15. and the water softening zeolites, such as
hydrated Zeolite A, which are water insoluble. The proportion of the

neoal kanoam de utilized in the present invention in the detergent
quposition wi Il be an antistatic characteristic inparting 20.

p'oporti&n (to washed | aundry adsorbing the pol yapg de of the present

i nvention during washing) and such will norrmally be in the range of about
0.5 to 20% of the detergent conposition, by weight, preferably being 1 to
10% and nore preferably being 2 to 7% and 25. nost preferably, 3 to 5,

e.g., 4% In additio . POl e n d Ltd h .
det er gent conpositiogpégpéﬁglﬁﬁg%gﬂ%g?ﬁsgﬁéigﬁ?_%egﬁ Rﬁg%kfﬁigg%igo%%d
particul ate form wi|Preduetsswill yneonadtly benktnnbhet nange Fhe2300 20%]8.

proportion of moisturg,goy &w@tmzi%@t%ﬁa&@w{@lﬁiﬂaamlwﬂfzim : y be

in the range of 2 to 20% e.g., about 8% e particulate materia

desirably be in the f3*REPEN RS i ble (Eprm of sppayodeiadeliosr partly

aggl oner at ed) dgt er geaggIonPestéd Ofr bpagcly Vaghlonstacé@) Sd&esryant he range
of No's. 10 to 40, prgferablg.lo go &00, Ltgi Si eve. Serjes, imhlch have
openi ngs 2000 to 420 QPReS}tion beads, wi particle sizes in the range

of No's. 10 to 40, preferably 10 to 100, U.S. Sieve
Series, (which have openings 2000 to 420 microns
- across, and 2000 to 149 microns across
IL/ 10  respectively). Other forms of the détergent composi-
tion made be made, inéluding liquids, gels, pastes,
bars and cakes, and the particulate éompositions and
' the compositions in such other forms will also
normally contain functional and aesthetic adjuvants,
15 and may contain fillers. Such adjuvants and fillers
 will normally comprise the balance of the detergents.
‘Among the adjuvants that may be employed are:
fluorescent or optical brightening agents, such as
stilbene brighteners:; aﬁti-redepositipn agents, such
20 as sodium carboxymethyl cellulose; soil release
‘promoting polymers, such as Alkaril QCF, a
o ' polyoxyethYlene terephthalate-polyethylene
— ' terephthalate cbpolymer, fabric softening agents,-
such as bentonite; anti-gelling agents (for use in
25 the crutcher), such as citric acid énd_magnesium
sulphate; colourants, such As ultramarine blue
pigizent, and dyes; whitening agents, such as titaniuxz
dioxide; enzymes, such as mixed proteolytic and
amylolytic enzymes; and perfumes. Among the fillers
30 or bodying agents that are sometime employed the most



across, and 2000 to 149 mcrons across 10 respectively). Oher forns "~
of the detergent conposi- tion nmade be made, including |Iiquids, gels,
pastes, bars and cakes, and the particul ate conpositions and the

conposi tions in such other forms will also nornally contain functional and’
aesthetic adjuvants, 15 and may contain fillers. Such adjuvants and N
fillers will normally conprise the bal ancet®f t he detergents. Anobng the

adj uvants that may be enpl oyed are: fluorescent or optical brightening
agents, such as stilbene brighteners; anti-redeposition agents, such 20
as sodi um car boxynet hyl cellul ose; soil release pronoting polyners, such as

Al kalril (I:F],c g _rprlesf(mdﬁf hyilse reo diame e IpHattes, ol Yreadgh esed 1w epht hal at e
copol yrmer, fabric .sof.teni - ag€ u b | e | 5 L ng agents
(for use in 25 cnittde s 80 hegt Ubdth, "1 idifia Mbredtiont 0 20

sul phat e; col ourcompesidiicnsayatien arkoveare Hierh Pl HNekYCHR dyes; whit eni ng

agents, such as dd IR Oty oty I S Ul of i apsl @tEDIYS ] o and

anyl ol ytic enzynes; and perfures.  Anmong the fillers 30 or bodyi ng agents
that are soneti MBYeRHSY NP RFESARY. - 19. preferred.is sodi um sul phate,

al t hougth_ SGXH um chl %&@ﬁﬁ?@i&mé)w desek gdnit | ipd el es@byanide
;ﬁﬂo?f&r _ele;)gsa\(/jvg}ta?qr .. %Vt\:leird aégceon 9|°Sf ’%!é/cporlesser9€-lslg¢é/r§tn{°sn QQ{&” ot ropes and

moisture in the particulate antistatic detergent
compositions of the present invention will normally
‘be within the ranges of 5 to 35%, 10 to 85%, 0.5 to o
20% and 2 to 20%, respectively. Preferred
‘proportions are 8 to 30%, 25 to 70%, 1 to 10% and 3
:to'15% réspectivély,_with more preferred proportions
being 10 to 25%, 30 to 70%, 2 to 7% and 5 to 128,
tespectively. ‘The moisture content includes hydrate
moisture that is témq?ed:by_hhe-standard moisture
test, heating for an hour at 105°C, and such removed
moiSEure is not inclgded in.the percentages given for

10,

15.

the other components. I

_' A prefefred detergent ¢omposition_in accordance
wiﬁh the'presen; invention is in particulate form and
comptises about 5,;0'35% of synthetic organic i
detergehﬁ of sulphate and/or_sulphonate_type, aboué \,f

10 to 85% of builder(s) for such synthetic organic
detergent, about 0.5 to 20% of one or more polyamides
of trialkylacetig acid(s) and polyamine(s), as
antistatic'agent'wherein the triaikylaéetic acid
moieties are of 1 to 10 carbon atoms in each of the-

_alky1$'thereof and the polYamine_moieties contain

_ from 2 to 5 amino gtoups,_about 2 to 20% of moisture,

30.  ang the'balance, if aﬂy, of fiiler(s) ard/or

20,

25,



may al so be present. The proportions of detergent, builder, polyam de
antistatic agent of the present invention and noisture in the particul ate
antistatic detergent conpositions of the present invention will normally be
within the ranges of 5 to 35% 10 to 85% 0.% to 10. 20%and 2 to 20%
régpectively. Preferred proporftions are 8 d B0Y% 25 to 70% 1 to 10% and
3 to 15% respectively, with nore preferred proportions being 10 to 25% 30
to 70% 2 to 7% and 5 to 12% respectively. The noisture content includes
hydrate 15. npisture that is renoved by the standard noi sture test,
heating for an houadjuvhatd]s) ,awdthuther pareddlus Dfunhd Setdrgent uded in

t he percentages gi AR A 0 C nts.. A ferred detergent
conposition in accg:%g’gfr?%eltégis \H%tifq?gt %gp(é?%se (ld A\F;)re 9 J‘r‘il%l sr%nrsﬁepaﬁ]‘isc,‘ul ate
form and conpri sesSi8¥6t Serigs3¥sthdrhs haviee vipendngsni2d0detser Jd® mifcrons

sul phate and/ or sulzphgaatje type, about 10 to 85% of builder(s) for such
synthetic organi c detergent, about 0.5 to 20% of one or nore pol yan des 25.
of trialkylacetic acid@gf SR8 ergrphncrEPeP itdonantibenatitc iggddt behdmei n t he

trial kyl aceti 6.aci gafeiiculageaforfi, mhayobtOmaadeP®y 3pRAy WEysaghaef the
ntain from?2 to 5 amno groups,

al kyl s thereof and_the gor an%nﬁ nDietle% gg . .

about 2 to 20% of ABIEPUPeCLE6C e BLENR LEPENVAE oUSFPRSEANENES, (<)

and/ or thereof, irncluding polyamide antistatic agernt of the
present invention, to free flowing bead form,

utilizing well known drying equipment and following a

— - 10. standard spray drying procedure, in which a hot
drying gas, which is the products of combustion of
fuel o0il or gas, passes concurrently or counter-
currently, with respect to falling spray droplets
which are sprayed from ar agueous crutcher mix, to

15,

20,
L.J

25,

30.



19a. adjuvant(s), with the particles of the detergent conpositions being in
the Nos. 10 to 140 range, U. S. Sieve Series (which have openings 2000 to

149 m crons across). The detergent conposition, when it is to be in 5. :
particulate form may be nade by spray dryi ng an aqueous crutcher m x of

t he Viarious constituents thereof, including2®lyanide antistatic agent of
the present invention, to free flomﬁng bead form wutilizing well known
dryi ng equi pmrent and follow ng a 10. standard spray drying procedure, in
which a hot drying gas, which is the products of conbustion of fuel oil or

gas, passes concupgegtics ehecauabar be@Wisl, ewhlih \dirleh reaed ftszI alrld ng
spray droplets mhbch are gp ﬁ% 6p5r0n1an aqueoys .crut.cher m x, 5. 20
e

15.
25. 30. 20. prBAGEE™: R BYd S OWRir c ARGy é‘ﬁbé?ﬂ}’@d‘tflﬁomatyné’eoottom
of the spray towescreadeaubsequaetrwsaaynhesscfrmaneda Tesilred Waiticle

classified to de5| |cIe nge. .beads resul ti.n Lare
excellent 5 deteﬁggn énd are C§S§§Fergfuﬁ%3pﬁba§ﬁ FE& e agent

conponent thqgeofdaﬂssgbe@sbynﬂaanéhyapabueweﬁ ‘having an antistatic

agent component thereof adsorbed by laundry to lower
any tendency of ‘laundry to accumulate static
charges. waever.-even dgreater antistatic activity
is observable when the polyamide antistatic agent is

jo not spray dried with the rest of the detergent W
composition but is sprayed ‘onto or otherwise applied
to spray dried particies of the rest of the detergeht
composition, base beads or a detergent composition
made by mixihé'tdgether-(and°preferably

15 agglomerating) particulate cpﬁPOnehts thereof. In a
preferred process for making nonionic detergent
compositions, the polyamide is dissolved and/or
dispersed in a formula proportion of liquefiable
nonionic detergent at elevated temperature (40°-50°C)

20 and the resulting liquid is sprayed onto and absorbed
by porous spray dried builder beads. The mentioned.
improved antistatic results are also obtainable by
addition of the polyamide antistatic agent to the. \,)
wash water, with separate addition thereto of the

25 detergent comp031t1on or its components. For such
and other uses the antistatic agent may be made in a
convenient powder form, ready for use, often as an
additive to detergents to make them antistatic, by.
being first mixed with a suitable carrier, such as

30 Microcel (a synthetic calcium silicate powder), a



any tendency of laundry to accumulate static charges. However, even greater
antistatic activity is observable when the pol yam de antlstatlc agent is 10
not spray dried with the rest of the detergent conposition but is sprayed
onto or otherw se applied to spray dried particles of the rest of the
detergent conposition, base beads or a detergent conposition made by m xing

ﬁégether (and preferably 15 aggl onerating) par @ileul at e conmponents t hereof.
In a preferred process for making nonionic detergent conpositions, the

pol yam de is di ssol ved and/or dispersed in a formula proportion of

| i quefi abl e nonionic detergent at elevated tenperature ([err]-[err}) 20 and

LheI (rjesulbt i gg i ﬂm dfhneﬁr,gyae@ onbegariduab&er laed ik F@l@ﬁtﬁ%rﬁt @&ied |
ui | der beads. The Loned i.nproved _antistatic r esy ts

obt ai nabl e by addit |m§ﬁ &St ﬁé’fggr‘;’/é‘% g8e8kvi & Frirc 5‘&&“’1 "t ﬁ‘eaﬁé&ﬁle\ﬁat" T

with separate additi sdxthaeecod dbhilders’ det ethent sudtabdie matexiali(s) .
S oones ThvaRs BEAGH URES chE180E) 8! ke AL AT PP |1 2

conveni ent powder form an ad etergents
to make them ant st aﬁtértbij'edngtirks)t dmtp@semtt.hwmgh eyl @ecaqrcms such

as 30 ‘Mcrocel (a suprhgt aheal bledlsS bkl HAkEaP WSk cArbondke faual er,
e.g., particulate sodium sul phate, or a . fabric softening agent, q
bentonlte a bui | der 8§A1ium bicarbonate (for non-phosphate etergen s) or

may contain sodium tripolyphosphate in spray dried
form. Such Fresh Start base beads may contain up to
w ' 10 40% of polyamide, e.g, 25 to 35% of the triamide of
neodecanoic acid and the amine sold commercially as
Jeffamine T-403, and will still be free flowing
particles. The proportion of antistatic agent in the
various carriers'mentioned may be that suited for the
15 contemplated use, changed from that for particulate
detergent compositions, as it is when liquid, gel or
paste detergent compositions are made, wherein the
proportion of solvent or liquid medium is different
from the moisture content of the solid or particulate
20 Products, and may be from 5 to 95%, but normally is
from 10 to 35%. The proportions of detergent,
: antistatic agent, builder, when present, and
o adjuvants, when present, will be adjusted
- accordingly, normally with the relative proportions
o5 thereof being maintained about the same as in the
particulate solid composition, in which the adjuvant
3 to 30%, and
the filler content may be from 5 to 50%. However,-. .

th

content will usually be in the range o©

[Te]

the proportion of polyamlde antistatic agent in such
30 detergent compositions and in other antistatic



m xture of builders, or other suitable material (s). Very promsing carriers
aré base beads for Fresh 5 Start (Trade Mark) detergent, which may be
porous spray dried beads of m xed sodi um carbonate and sodi um bi car bonat e
(for non-phosphate detergents) or may contain sodiumtripol yphosphate in
spray dried form Such Fresh Start base b2ads may contain up to 10 40% of - -
pol yam de, e.g, 25 to 35%of the triam de of neodecanoic acid and the amine™
sold commercially as Jeffam ne T-403, and will still be free flow ng
particles. The proportion of antistatic agent in the various carriers

rentioned my bgedpataglbhEdyiol bECndPneaRhERPRE 8016501 GhaRaedn rom tha

for particul ate_de erg 8 ng Bi a? g or paste
det ergent corpobPEiBALYAPLdfadE, cﬁﬁé Bn® hémBPEEépﬁlﬁﬂt Ft§5P ent or
liquid nedium i sropéteiest tbr ohet hetepiatute benteetted,t kaenokind or

Fo 350 The probafveheief de: Bpakyohoih abBrpBtaall: WARRERLLY o om0
present ,2and adgkihhed, inhthepaetewillwbel abdeatpumbddfxctbedi ngly,
normal |y with t?ﬁrﬁ&ié&i&ﬁ pEBPQEtt NRaka é?SEGEEstEWﬁrE%h@EQ'”ed about

the sane as in trcu ate sol conpo e adj uvant
content will usﬂhilytbeanﬁ §ﬂ51$§ﬁ§§°éf Stabiddty - andimAdarilyledtedift ent

may be from 5 teoé%/mpt@weaeisnathehereeemmanwgt1pabyaﬁa919eanwhahatﬂtc agent
0 such 30 detef geRt s fPeR%8s" pPodudt conpos Eions 3 Be Gsed in the
10. rinse or in ‘the dryer. Rlnse compos1t10ns may o
sometimes'cdntain only the polyamlde preferably the W/
specific polyamides of the present invention -
dissolved in a suitable solvent medium or dispersed
in an aqueous liquid medium, often preferably with
15, the aid of a hydrotrope or other surface active
' cdmponent or solubilizer. ‘The proportion of
antistatic agent will preferably be kept about the
same as that for the antistatic particulate detergent
composition previously discussed, e.g. 0.5 to 20%,
20. although leés could be used becaise in the absence of
the detergent and builder the antlstat Wlll usually
be more substantive.
For liquid preparatlons for use in the rinse water, ™
the proportlon of solvent or lquld 'will normally be -/
25, from 50 to 90%, while any surfaee active material or
| hydrotrope content will usually be in the range of
0.1 to 5%. If quaternary ammonium halide is also
present the proportlon thereof will desirably be in
the range of one part of the quaternary compound to'
30. 1/2 to 10 parts of polyamide antistatic agent.
' Additionally, when a polyurethane or cellulose sponge



22. preparations wll be maintained at a |level at which the polyamde is_
capabl e of inparting antistatic properties to the material to be treated,
when the conposition is enployed in appropriate manner. One 5. skilled
in.the art will be able to nodi.fy the fornulations so as to nmake products
of*greatest utility and satisfactory stabilitys Simlarly, it is
contenplated that the fornula will be changed when it is desired to produce
conpositions to be used in the 10. rinse or in the dryer. Rinse
conposi tions nay SOEREEESrCANCALRRORYY plape rPSubdtirdd 1Y antlegddtea
specific pol yam des qf hg present invention dissolved in a suitable
sol vent medi um or d¥dp8r £8§ Pﬁt&ﬁ'éﬁﬁébegemﬁqﬁﬁfﬁﬁéﬁahﬁ the SPeFIIS abl y
with 15. t he ai dpoflyamidesobfopheopreiseat invientd oact(insuaddypwiat e
solubilizer. The proportion _of antistati ent .wi | l. pref.erabl kept
about the sape as t tlg%’gr P{éﬁgeiﬁ:aﬁgt g%’le%e%%r ﬁe&&lgatfé%gbt]@r 3é’n%i°3)§n?gfgition
LR :
previously difscussetheewgight5offo th@ysubstratedl,t lao fglt tiye s temilad hesused
pecaise L 1 he abseasenBholigcdeifIBh! adld Yk def i YHd Alend deigs
usual Iy be nore substantivé. “For [iquid preparations for “use in the rinse
wat er, the proporti 83YoPesBressntoltoviqlicd aidl Lonshealdepasdition of fihem 50
to 90% while any sybhgamiact oneomBher isalr fatedy YrothePEab¥ieHinMdd. a
usually be in the rangg B& 0.1 %o 5%% Af guaternar annoglunlhalL eis
al so present ;the prGBoFErof SHERBR FrAlddsi CRGORYe Ol fatty acids
* diglyceride. _ ' .
\ When the polyamide antistatic agent utilized in
the present invention is applied to laundry during
the washing or rinsing'opération{ by adsorption

thereof onto the 1aundry'fr0m the wash water or the
15. rinse, the concentration of the detérgent composition
or the rinse preparation in the waSh water will be
sufficient to impart antistatié properties to the
washed laundry, e.g, laundry'items of-polyester or
polyester cotton blend fabrics. Such an effective
concentration will nqgmaliy be in the range of 0.002
to 0.05% of polyamide and preferably such range will
be 0.004 to 0.02%, e.g. about 0.006%. The'detergent
composition or rinse composition cOncentrétion in the
wash water will normally be in the ranée of 0.05 to
0.5%, preferably being 0.08 to_O.Z%, e.d. about N
0.15%. The wash or rinse water will'normélly be at a
temperature in the range of 10 to 90°C, e.g. 30 to
50°C, with the lower part of the 10 to 90°C washing
temperature range being typical for American home _
1aundry.practice and the upper part of that range
'being that employed in European practice) especially

20,

25.

30.

when perborate4containing detergent compositions are
employed@ (the rinse temperature will normally be in

Lne i1ower part of sucn range for Louilhy. I Aimericarn



the range of one part of the quaternary conpound to 30. 1/2 to 10 .parts
of polyam de antistatic agent. Additionally, when a pol yurethane or
cel |l ul ose sponge 23. strip or a cloth or paper substrate is inpregnated®
with the antistatic agent preferably the specific polyam des of the present-

i nvention (usually with the weight percen?ége t hereof being from10 to 100@(
of 5. the weight of the substrate), a fatty nmaterial, such as

I d d de_of higher. t
3 d in the depcBFRFEhEBT EPRCTRERSAnFRBEOABOE eRBedRRE B0 BRI L0, ©°
fibres. A suitabhe sangenafezoatou §0e0goantl bk f"golly wetés washing®
di gl yceri de. VMESFEE%P égﬁégghaggbﬁgaghcoggg tf?bh|QEGQO'QObQ? Riggsent

invention is ap e Washi g or “rinsin operatlon by
adsor pti on therkoﬁennforthensangdny Ehenwaﬁblwashpﬁaﬁeﬁodrwﬂ

rinse, thg, COﬂCﬁgkﬁ.Qngnuaket Betdehﬁr ge0k moRRes'st ha@ Ohet MBuT, n$ﬁth
preparatlon In the was ter wl esuf|C|ent t i art ang@séatlc

properties to tﬁénﬁhgﬁeﬁakaﬂﬁdf§°meby° F&uﬁHF?tVt@ﬁﬁuGPsp&
pol yester cottogjfkendrhabyaeer eﬁqu a8 ahkepel ¥of20or hazdnaeid ration

0
e Tonee W1 PEaednb B5a=; BeGvBba 005a' 258, 878 ShaR AT T e o o0V
conposi tion or magnes¢onphardnelsesmcaltcaﬂcoumlnambenate) may be
10. encountered. Under such ‘washing and/or r1ns1ng
conditions the polyamldes utilized . in the present .
1nvent10n are suff1c1ently substantlve to the laundry \J
belng washed, especlally that of" synthetlc organic
_polymers, such as polyesters, to 'be adsorbed thereon
15. _1n suff1c1ent proportzon to make ‘the polymer _
' ,antlstatlc, thereby dlmxnzshlng any ‘static charges
_'that could otherwxse accumulate on ‘the polymer during
a machlne dry1ng (tumbl1ng) operat1on or as a result
of fr1ctlonal forces app11ed to the polymer surface,
20. 'as by rubblng agalnst other materlals.
When washed laundry 1s treated in tue dryer with
substrate materlals onto whlch the polyamide utilized
in the present 1nvent10n or a mixture thereof with
': quaternary ammonlum salt has been dep051ted it is . i;/
25. .found that the dried laundry resulting is of a
diminished tendency to accumulate static charges.
_ Thus a process for treatlng laundry in an~
automatlc laundry dryer to lower 1ts capac1ty to
generate and/or hold an electrostatlc charge
30. comprlses applylng to the surfaces of the laundry
” _from 0.02 to 0. 2% e. g. about 0 1% of the laundry
o welght of one or more polyamldes of trialkylacetic



wash water will normally be in the range of 0.05 to 25. 0.5% preferably
bei ng '0.08 to 0.2% e.g. about 0.15% The wash or rinse water will .
normal |y be at a tenperature in the range of 10 to [err], e.g. 30 to [err],
with the lower part of the 10 to [err] washing tenperature range being
t%plcal for Anerican hone 30.  laundry pra?élce and the upper part of
t hat range being that enpl oyed in European p 3t|ce especi al |l y when
per bor at e- cont ai ni ng det ergent conpositions are enployed (the rinse
temperature will normally be in the lower part of such range for both). In
Anerican 24. practice the nornmal washing tenperature will be in the
range of 20 to [err]ackdibst cand ceplyamiee (ahsas nant hatakiasaagst suwheraige

is often from20 to iﬁ%rﬂrléiﬁyi£¥€%1éoéc{aUﬁbf@&lesTQEe“@fhlng Opgr ation
will 5. normal |y take between-five mnutes and one hour 1 nsing

taking fromtwo to tSRFPYP RTRRSsIRfeathof  bhe a#h%1§aFE?r@ﬁ§I69€dthﬁy be
soft or haF]d Snd harmmm@eﬁumu@swn%ﬂnpfﬁomtnwesl sﬁiﬁbumaﬁss
magnesi um har dnesses, C c may_be 10. ncount er ed

Under such wasfii ng and/o hé‘é%ﬁﬁifidﬁﬁﬁ %?%g %%l%%|§%%1%€8tﬁ?l €S8R PRI he
present |nvent|on are sufficiently substantive to the |laundry being washed,
especially that of synthetic organic polyners, such as polyesters, to be

adsor bed t hereon 15. in sufficient proportion to make the polyner
\—/
10.
15.
20,
-/
25,

30.



antistatic, thereby dimnishing any static charges that could otherw se
accunul ate on the polyner during a machine drying (tunbling) operation or

as aresult of frictional forces applied to the polyner surface, 20. as °
by rubbi ng agai nst other materials. Wen washed |laundry is treated in the ~
dryer with substrate materials onto mhic@ﬁﬁmapolyanidelnilized in the
present invention or a m xture thereof with quaternary ammoni um salt has
been deposited it is 25. . found that the dried laundry resulting is of a

di m ni shed tendency to accunul ate static charges. Thus a process for

treating Iaundpyacesw@saumama@endnammyqbehQ&r thad dierse tachtiaped ty to

gener at e -and/ or, eI tr fi ar, 0 applying to the

surfaces of: th w%&%dr frog(r:n ‘} C"’d‘ A)lgebeos?t aﬂ% A)Passf the | aundry

wei ght of one dresoridedoliyai Sos Pdﬂ:emﬁ eﬁlylégﬂ7ac7e1t5.c issueth FeliwREY and

pol yam ne(s) ag T@'S%t U R A, Lﬁ‘dﬂ’x hﬁ(& rd A kW Pt ACitchawi eti es
r _ € a

are of 1 to 10 da OR atons in each: yl's thereof and the polyam ne
noi eti es contammOEﬁomb!amﬁQ§zﬂﬁhﬂﬂQQQﬁHﬁ?°3ﬂK?QQ§ﬂHQQ§cﬁﬁaJned usi ng any

of the dé&scribgd+5.stHiiclgefts, which are described in our U.S.
patent application S.N. 716, 871. Although the
isostearamides and mononeoalkanoamides are very
effective antistatic agents, which do not react
adversely with anionic detergents, at least some of

10.  the polyamides of the present invention, e.g. the
Jeffamine T-403 polyamides of neodecanoic acid, are
even more effective in antistatic activity, so.
formula percentages and application rates thereof can
be decreased substantially, leading to significant

15. savings, and to better products.

While any of the methods of application of the
polyamides utilized in the present invention to
materials to be made antistatic may be employed, and
good antistatic properties will be imparted to the

20.  treated material, it is within the invention to .
utilise a plurality of such application operations,
such as washing, rinsing and drying, or some or all_ #;)
of them, in the presence of the antistatic agent
Also, laundry may be brushed or sprayed with the

25. antistatic agent in solution or dispersion, and other
materials, such as carpeting, may be similarly
treated. _

However, a signficant advantage of the antistatic
agents utilized in the present invention is in their

30. compatibility with anionic detergents in detergent
compositions and wash



25. 30. 25. processes, are generally better than those achi eved by the
use of higher alkyl isostearam des, as described in U S Patent 4,497,715,

i ssued February 5, 1985 to Robert A Bauman, and are even better than those
obt ai ned using nononeoal kanoani des as 5. antistatic agents, which are
described in our U S. patent application S.N. 716, 871. Al though the

| sost earam des and nononeoal kanoam des are very?2éf.fective antistatic
"agents, which do not react adversely with anionic detergents, at |east sone
of 10. t he pol yam des of the present invention, e.g.. the Jeffam ne T-403
pol yam des of neodecanoic acid, are even nore effective in antistatic

activity, so formula QSE%%Btagﬁéréﬁﬁ 2RRkIsEalk!en f@ﬂ%%ﬁﬂyﬂéﬂgf‘&ﬂééginary

decreased substantially, Iea I'ng to S|gn|f|can ) savi ngs

better products. Vil 8BRRRIGR Fﬁétﬁepﬁ gs BﬁV&pHPﬁééﬂﬁﬁhkﬁ Qﬁ%EQiﬂjﬂﬂnﬁhﬁs
utilized in the preseggteryenti aataenrratfelth'el anlienie m(ér@retdt%t i Ak de

?nployed and good antjstati,c ggﬁgert es ,w | g le rted tﬁ&ﬁ&? .20.
reated material, it PRIGFEAPR Fﬁ?EﬁPPBﬁ gt tEET If) ™y of such
appl i cation operaslonsbjeuthoaabmasbpog;1ngn$mﬁgham&edmﬂau;1GM’pnmﬂaurskﬂI
of them in the preseggetﬂg EQGn@Q&iEEaBkﬁéQQQQEms being wéshed.
| The invention may be put into practice in various
ways and a number of specific embodiments will be
described to illustrate the invention with reference
— 10 to the following’ekamples and accompanying drawings
which are infra-red abSorpﬁion'spectra for several
representative polyamides of the pfeéént invention
and in which; | | '
FIGURE 1 is such an absorption spectrum for the
15 trineodecanoamide 6f'the polyoxyprqpylehe triamine
sold as Jeffamine T-403;
FIGURE 2 is such a spectrum for the dineodecano-
amide of the polyoxypropylene diamine sold as
Jeffamine D-230; .
20 FIGURE 3 is such a spectrum for the dineodecano-
amide of neodecanoic acid and hexamethylene diamine:
U .and ' | ' : ."'. |
FIGURE 4 is such a spectrum for the dineodecano-
amide of neodecanoic acid and ethylene diamine.
Unless otherwise indicated, in these examples,
25 the specification ahd claims, all”parts given are by
weight and all tenperatures are in °C.
g EXAMPLE 1 = -
146 Grams of Jeffamine T-4o3-poiyoxypropylene
triamine are reacted with 165 grams of Exxon

30 (Registered Trade Mark)




Al so, laundry may be brushed or sprayed with the 25. antistatic agent in
solution or dispersion, and other materials, such as carpeting, nay be
simlarly treated. However, a signficant advantage of the antistatic agents
utilized in the present |nvent|on is in their 30: conmpatibility with
anionic detergents in detergent conpositions and wash 26. waters,
wherein antistatic proportions of quaternary ammonium salts often have
undesirabl e effects on the detergent action of the anionic detergents and
cause objectionable reactions which often result in 5 objectionable
spotting (wth the reactlon product of the laundry or other itens being
“washed. The i nveREo§ecRRRise asid ing 5399 (1P AL IR and a nunber
of specific enbodinFe-nelinda la_;qaisscﬂd@d fix ddd usitinte ddynetiention with

T o Stk A e DL SOy b A s Y o2
pr esent i nvent i oroidénisatilure reddtQdRE ils icorsiudt e atbsoripemper Stpece r um f or
P05 H 'S PR Uod 15, WSRO S e gt ge, JorTam ne
polyoxypropylenequiqqhgd; npmm;he condenser. After s1x hours the
react1on is essentlally complete and the flask is
removed from the heat1ng mantle. It is allowed to
stand untll 1t is cooled to room temperature and the
10 contents are then transferred to a one-litre o
separatory funnel, 'in which they-are washed
sequentlally w1th solutlons of: water, ethanol and
hydrochlorlc ac1d. water and ethanol, aqueous sodium
hydroxxde,_and dlstllled water, untll neutral. After
15 _completlon of washlng the excess water 1s drained off
'~ and the washed product 1s drled in a vacuum rotary
evaporator, y1eld1ng 260 grams of product.

The product is a relatlvely dark coloured oil

with a melting po1nt less than 0° c and a refractive
20 index (Np20°C) of 1.4745. The infrared absorption
'."“spectrum for the polyamlde made, which is the
| tr1am1de of neodecan01c acid and the polyoxypropylene
tr1am1ne, 1s g1ven 1n Figure 1. A nuclear magnet1c
resonance spectrum is obtalned and is consistent with
25 the expected structure.

_When 10% of the weight of the reactants {(about 30
grams) of ethylene glycol is present in the reacrtion
mixture asfa catalyst for the condensation reaction

: the_temperatureﬂof the reaction may be decreased to
30 230°C'and_the amide made is lighter coloured.



Jeffam ne D 230; 20 FIGURE 3 is such a spectrum for the dineodecano-
am del of neodecanoi ¢ acid and hexanet hyl ene di amne; and FIGURE 4 is such a
spectrum for the di neodecano- am de of neodecanoic acid and ethyl ene

di ami ne. Unless otherw se indicated, in these exanples, 25 the
specification -and clainms, all parts given are bg_ wei ght and al

tenperatures are in [err] EXAMPLE 1 146 Grans of Jeffam ne T-403

pol yoxypropyl ene triam ne are reacted with 165 granms of Exxon 30

(Regi stered Trade WMark) 27. neodecanoic acid (pring grade) in a one

litre, three- ked gl f A d wth t

mant e and an i 6 condensePite 4 BREER.EPEaREPRaBLI N Li8 Ao e s oRRESamay’

t enperature of 250C hedobsammedt byedshyisbsgr neadechpoydt enloalibdectiedstadm
the condenser. Afteg Shéo?ﬁﬂ&ﬁoigeaégaCt'ﬁﬂdiﬁfﬁﬁﬁfﬂghakh¥ 98%8%?5% and

the flask is reaned rom eatin to sfand unti
it is cooled to roon#?@?ﬁéﬁ&ﬂﬁ?emaﬁdb?héo!éréénteﬁ?gsaﬁéenhéﬁrtPéﬁsferred

to a one-litre separgieaucauaaehxnéa w@IQBgEBSY ahecwasied seawelheal |y
with solutions of: valer, etbapol,gadsuroshtortc,aghds Walelnag-ghgancl:
aqueous sodi um
bhe weight of neodecanoyl chloride ubilised is 190
grams and the reaction is run at 309C. or less,
_ (using an ice bath to mainstain the low temperature,
10. Bhe reacbion being exothermic) for a period of three
hours, after which it is considered to be complete.
In addition bo the mentioned reactants there are also
present in the one-litre three-necked flask (which is
fitbed with a condenser with a Drierite (Registered
15. Trade Mark) bube, a thermometer, a Chesapeake ssirrer
| and a dropping funnel) 700 ml of diebhyl ebher as a
solvent medium for bhe reaction, and gram mole (101
g) of triethyl amine (which acts as a trap for HCl).
After completion of addision of the neodecanoyl
20. chloride the ice bath is removed from the flask and
the reaction mix is allowed bo come 0 room
_ _ bemperature, after which it is stirred for an
W/ additional one 8o three hours. I8 is then _
transferred 80 a bwo-lisre separabory funnel and ié
25, washed 8wice with waber, once with 5% aqueous
hydrochloric acid, and once with 5% aqueous sodium
hydroxide, followed by one or more washings with
distilled water until the product is neutral bo pH
paper. Any remaining ether is removed by means of a
30. steam bath and she product is finished on a vacuum



hydr oxi de; and di

stilled water, until neutral. After 15 conpletion of

washi ng 'the excess water is drained off and the washed product is dried
a vacuumrotary evaporator, yielding 260 grans of product. The product
relatively dark coloured oil with a nelting point less than [err] and a
refractive 20 index ([err]20 C) of 1.4745. ,dhe infrared absorption

pol yam de nade, which is the triam de of neodecanoic acid
and the pol yoxypropylene triamne, is given in Figure 1. A nuclear
magneti c resonance spectrumis obtained and is consistent with 25 the
expected structure. VWen 10% of the weight of the reactants (about
granms) of ethyl enEP¥RYE EVRROHRERENL ?hetH§°FBEEtPéﬁenF§tHP§ éswglﬁgtalyst

spectrum for the

for the condensat
decreased to 30 [
still lighter col

t@nligﬁﬁtaﬂﬁethenteapeﬁatUie phrehandeeghibtitgnyhbe

SRFERCR 9 Gohior BAREESRob® BYSBHPSY RSy HeRT LoFng

neodecanoyl chl orthle sameéecprod@chenaddeahypi thacrdndaddationameyhothe

ure may be |owered. Conggugpg! ¥, t-he 5. product
er in colour. For the ngggecanUél chloride reaction with
Jeffanmine T-403 the weRghtvariatbaacafiothecarddi g lQFFﬂﬁsEGnP§aEQGrQPSnB
and the reaction h&ehdd@ PbrlRaking! pbeysxypHSpPlenl kee-habAekandRI Ntain

reaction tenper at.
obtai ned is |i"ght

the | ow t enperature,

10

amide, using a three-litre three-necked flask with a
Chesapeake stirrer, condenser, thermometer, dropping
funnel and ice bath, there were added to the flask

_ 206 grams of the Jeffamine T-403 polyoxypropylene

15

20

25

30

triamine, 600 milliliters of methylene chloride and
135 g of triethyl amine. Holding the temperature
below 30°C, by regulating the addition rate, there
were added to the flask through the dropping funnel
255 g of neodecanoyl chloride (obtained from Pennwalt
Corporation). After addition of the necdecanoyl
chloride the reaction mixture was kept at about room
temperature and was stirred for an additional three
hours. SubSequéntly it was washed twice with 500 ml
portions of distilled water, twice with similarly
sized portions of 10% sodium hydroxide solution (in
water), and then with water until it showed neutral
to pH paper. The resulting methyléne chloride
solution of polyoxYpropyleﬁe tri-neodecanoamide was
then filtered through anhydrous sodium sulphate, the
methylene chloride was evaporated off and the amide
product was recovered.’

' “ - EXAMPLE 3

Polyoxypropylene di-neodecanocamide was produced

in
is ‘a




10 the reaction being exothermc) for a period of three hours, after which
it isiconsidered to be conplete. In addition to the nentioned reactants
there are also present in the one-litre three-necked flask (which is fibbed
Wi th a condenser with a Drierite (Registered 15. Trade Mark) tube, a
thérnnneter a Chesapeake stirrer -and a dropping funnel) 700 nml of diethyl
ether as‘a solvent medi um for the reaction, and3@ram nole (101 g) of
triethyl amne (which acts as a trap for HCI). After conpletion of addition
of the neodecanoyl 20. chloride the ice bath is renoved fromthe flask and
the reaction mx is allowed to cone to roomtenperature, after which it is

stirred for an addltIByakhen@ohaehbaQQOBOMéahoaL uslhgea soangfiekhedet-0 a
two-litre separatory funpe twice with water, once with

5% aqueous hydrochlorPEcgﬁédgfﬁﬁg ShEEeﬁnWﬁt§@9a33886§1§o&F&ﬁFﬁ§drGX|de
foll owed by one or noheawsshi agsonééhsdirsiithed m@hﬁrsuakklt&h@,paaduat i's

tral t H th d 30.
Steam bat h and the. prSAEEPORECPF P ERBa" o E URAARH, CO5T opogary the
evaporator. The pr@duheahane i3 ndtrogehi isleb Waghcoanbetedntookherﬁlhsk
pure and exhi bits theg %”éﬁ eﬂx@PQ ?%55 éBﬁ%&rerﬁSYhQHEEdeQESGEb%ﬂefOr

t he sanme product nade conde satron net
EXANMPLE 2 surface of the reaction mixture to blanket it.’' There

were added to the £lask 95 grams of Jeffamine D-230
polyoxypropylene diamine of approximate molecular
— 10 weight of 230 (containing an averagé of 2.6 moles of
propylene oxide per mole of diamine), and 172 grams
of neodecanoic acid. The mixture is covered with
nitrogen, is heated to a temperature in the range of
270 to 300°C and is held at such temperature for five
15 hours. The reaction is considered to be complete
then and the reaction product is then transferred to
a separatory funnel and is washed three time with 5%
agueous sodium hydrdxide solution, followed by three
washings with distilled water. The excess water is
20 removed and the product is dried on a rotary
evaporator.
| EXAMPLE 4 |
By methods like those of Examples 1-3 but with
the conditions récited in Table 1, below other amides

25 of this invention were made.



I,n a variation of the acid chloride manufacturing method for making
polyoxypropylene tri-neodecano- amde, using a three-litre three-necked
flask with a Chesapeake stirrer, condenser, thernoneter, dropping 10 funnel
and ice bath, there were added to t he flask 206 grans of t he Jef fam ne .
T-403 pol yoxypropyl ene triamne, 600 m|lil3lers of nethylene chloride and‘“
135 g of triethyl amne. Holding the tenperature below [err], by regul ating
the addition rate, there 15 were added to the flask through t he dr oppi ng
funnel 255 g of neodecanoyl chloride (obtained from Pennwalt Corporation).
After addition of the neodecanoyl chlori aggdrle yyeaction m xture was kept at
about roomtenperature and was stirred for‘an‘additional three 20 hours.
Subsequently it wagageashed twice with 500 nl portions of distilled water,
twice with sin | @dsigsH zed portions Frak®hripdi-um hydr oxi de sspadi-on (in
water), and thenpatilbniat Metiitid | it sdEsEichreutral to pH papeiondhe
resultlng nmet hyl ene chl ori de 25 sol ution of. pol yoxypropyl ene
tri-neodecanoani @e=-DEES thaeveild | t er ed 60y aiglylany diami sodi uraG8gPait e, the
met hyl ene chl ori de was evahdoatichk of f36dyl ndudesrarey Ipr oduct vlashrscover ed.
EXAMPLE 3 30 Pol yoxypr opyl ene di -ghdagsicknoani de was. produced 30. by
t he condensation nethod using a 5002ﬂ29thny§thyl amine

E DEC condeneaf :659 ethylene diamine 300°C

tion = 344g neodecan01c ac1d 5 hrs
H-DEC "cbnﬂehsaé_TSSg 1, 6-hexane o 270-280°C  \
10 -~ " tion diamine
- S . - 184g neodecanoic acid 6 hrs
TRI-DEC condensa- 200g Jeffamine T-403 250°C
- . tion - .258g neodecanocic acid 5-1/2 hrs
TRI-DEC condensa- 50g Jeffamine T-403 195°C
_ . tion. - 659 neodecanoic acid 5 hrs
15 o _ _ 24g ethylene glycol . '
J-DEC condensa-~ 200g Jeffamine D-400 165-175°C
_ ~ tion 172g neodecanoic acid 16 hrs
.TRI-HEP condensa-' 100g Jeffamine T-403 220°C
tion - 98g neocheptanoic acid 10 hrs
20 Physical characteristics of the products of this
example and of Examples 1-3 are measured and - o/

infra-red epectra ahd ‘nuclear megnetic resonance
spectra (proton and Cl3) were run on some of the
products. The meltlng 901nts of all the products are
25 less than 0°C. Refractive indexes are 1.4782 for the
ethylene diamine-neodecanoic acid condensation
product: 1.4742 for the hexamethylene dlamlne—neodeca—
noic acid condensation product; 1.4667 for the
Jeffamine D-230 - neodecanoic acid condensation
product and 1.4745 fof the Jeffamine T-403 - neodeca-

30 noyl chloride reaction product. Copies of the



necked flask fitted with a magnetic stirrer, a heater, a condenser with a
Dean Stark trap, and a thernoneter with a thernmowatch control for the 5
heater. A nitrogen inlet was connected to the flask so that nitrogen gas
coul d be nmmi ntai ned above the surface of the reaction mxture to bl anket
iYe There were added to the flask 95 grans of Jeffam ne D-230

pol yoxypropyl ene di anmi ne of approxi mate nol ecul #2-10 wei ght of 230
(containing an average of 2.6 noles of propyl ene oxide per nole of

diam ne), and 172 grans of neodecanoic acid. The m xture is covered with
nitrogen, is heated to a tenperature in the range of 270 to [err] and is
held at such tenperat infriacireld Eebt oW TRIMDERAU-DET ,| H-DEG L1 R®-IEC

Separ atory funnel - and T8 AGRAG U 8o I iite NRLHFEbAYEIdEo R SO JHAWHA de
sol ution, followed by Thiesee angsililgshs mlcﬁis-t:iddcmzbamiamride‘ﬁwd:rm@mevat er
et hoe ey At o PR VRS ST ol Ut SR o PRI D
1, bel ow ot her afi des exhipfiteld simidam iimfrsredahsorptipn bparls withni de
: respéct“to: sécondary amide stretch'(N-H), wherein
“the absorp-ion is strong at 3350 cm~l; secondary
amide carboxyl (C=0) wherein the absorption is strong
at 1633 cm~l; and ether stretch'(C-O)IWherein the
) 10 absorption is very strong at 1,100 cm~l for the
polyoxypropylene amides (made from the Jeffamines).
'The proton and Cij nuclear magnetic¢ resonance
spectra run on TRI-DEC are consistent with the
stfﬁcture of this amide. These spectra were very

15 complex, because of the presence of the isomeric
- mixtures. _
- EXAMPLE 5

A detergen- composition is made having the

ingredients set out in Table 2 below.

20 | TABLE 2
: Component o _ Percent
o Sodium linear tridecylbenene sulphonate 13.4
~ Sodium tripolyphosphate o _ 24.0
Sodium silicate {Naz0:5i0 = 1:2.4) 6.3
25 Sodium carbonate | | 4.5
Borax _ _ 1.0
Flucfeécent brigh"éners c.3
Methyl-celluloée | | _ 0.5.
Sqdium carboxymethyl cellulose 0.2
30 Sodium sulphate _ _ 49.6
' Per fume 0.2

.100.0



desi g- Starting Condi - nation Met hod .
material s tions E-DEC aci d 60g ethylene dia
20-[err] chloride 361g neodecanoyl 3 hrs 5

chloride 202g triethyl am ne E-DEC condensa- 65g ethyl ene diam ne
3000C tion 3449 neodecanoi c acid S3hrs HDEC condensa- .58

1, 6- hexane
neodecanoi ¢ acid 6 hrs TRI-DEC condensa- 200g Jeffam ne T-403
2589 neodecanoic acid 5-1/2 hrs TRI-DEC condensa- 50g

tion

Jeffam ne T-403

m ne

g

270-[err] 10 tion . di am ne 184g

195C t odecano

on. 65 e
24g ethyl ene glycol 3-BRE3Y éﬁbﬁﬂeﬂggerggﬁg cﬁ@??ﬁ EB%Engﬁhe agggel
172g ﬂenﬂebanbscmadedby éﬁrhysdiﬁindEEn agndensacrubCber

tion

Jeffam ne T-403
Physi cal charact%ffs

éo%fgg%tapro gnge?HeEtgggbgnQFBQal 10 hrs 20

| S"exanple and of Exanp

1-3 are neasuredcenutencuareeu SBEBYrdandgnnoWearhnagneﬂueer§§éﬁxnce
spectra (prgton éPgeéléét&FéénﬁUHeQ&sFOWSSQfpé?fuﬂéogyﬁiéh béBasTBkk

poi nts of

1.4782 for the %W

all the gro ucts.are 2

SS C
sedkent by Rer fRBBE cB¥oPRra¥iAIcBRIBNEBAE SHESAEESC!

1.4742 for the hexapgbhybpeeteingl ae- ﬁ?@d@@ﬁloﬁobﬁ aggdigopdesaati.on
1. 4667 %or t he Je{fan1ne D-238 songg gcgg0|c aci.d cond% gatl

product ;

10.

15.

20.

25.

30.

produ is screene e pars icle si
hhereof w;ll be in hhe range of No s. 10 8o 100, U.S.

Sieve Series.' Then, flve parts of dl-alkanoamlde or

tri~alkano-amide of the types descrloed in the
prev;ous examples are sprayed ontoﬁloo parss of she
detergent cemédaihion beads to produce anbissatic
detergent coﬁpbéitiéns. Insbead of mixing the
alkanoamide'wihh the dehe:genu compoSihipn to make an
antistatic detergent composition, it may be added b0
the wash wauer, and sometimes it is pfeferably added
80 the rznse. The effechs of she presences of the
various antlshatlc mater1als on the debergent
comp051u10ns made are evaluased by washlrg gest
fabrics in top loading Whirlpool (Registered Trade
Mark) washing machines and drying shem in elecbric
automatic clothes dryers, after which, using both-a
human panel and an apparabus for measurlng electrical
charges, hhey are bested for static accumulatlons. A
ballast load is employed in the washlng machine with
the test swabches. The ballast load (five 1lbs) (2.3
Kgs) consists of 1/3 cotton berry face cloths; 1/3.
cotbon percale swasches (14" x 15") (35.6 x 38.1
cms); and 1/3 6f 65% Dacron: 35% cotbon swatches (14"
x 15") (35.6 x 38.1 cms),'Wibhout durable press
finish).

250C

75C

| es

ng

on

»*

‘-“‘.

fractive _i ndexes are

o/



product and 1.4745 for the Jeffam ne T-403 - neodeca- 30 noyl chloride
reacti on product. Copies of the 32. infra-red spectra of TRI-DEC,

J-PEC, H-DEC and E-DEC are in FIGURE'S 1-4, respectively, of the draw ngs.
These and all the multi-neodecanoam des that were nmade and which were

sybj ected to infra-red analysis 5 exhibitedsgimlar infra-red absorption
bands with respect to: secondary am de stretch (N-H), wherein the
absorption is strong at 3350 [err]; secondary am de carboxyl (C=0) wherein
the absorption is strong at 1633 [err]; and ether stretch (C-0) wherein the

10 absorption is very ro t 1,10 err] far the _polyoxypraqpyl ene

ani des (made fromthe Je%%&ngggg)?w?ﬁggE%oPékdagﬁrCf§“ﬁ§@P§éF ﬁ%&ﬁ&tic
resonance spectra rumeasufBnebECaaeeofendoabdet kwith twid 13t 65@t Waeroh t hi s
am de. These spectra 1 ogplex, b u f .t I C f.t.he
Someric mxtur s, EXMPPLEVETRd 2raaBolRYRY: S033E 3R eRon BEaRRESRN B e s

i ngredi ents set out PAUEapeEmMAngabomress§:; and nylon. 1In the test TABLE

2 Conponent 5. procedure emploged, aéher thoPOlLgEN18ading o ede
tridecyl benene sul phonat e 13. 4 Sodi,um tripol yphosphat e
24.0 Sodi um si | icat e¥3fpere) and 1 dsygys, using 3A degagured alcohol,

followed by air drying, she washing machine is seb
- for a 14 minuse wash time, using 17 gallons (U.S.)
(64 libres) of water at 120°F (49°C). The "hot" wash
10. is one ubilizing the normal machine cycle, including
a cold rinse with tap waber. The detergent
~composition, containing she antistatic agent, is
added bo the wash water after the machine is filled,
the machine is allowed 40 agitabe for aboubt ten
15. seconds and then the ballast load of terry sowels and
other cloths (5 l1lbs (2.3 Kgs)) and different
synthetic polymeric test swabches are separately
added, while agitation is continued. Subsegquently
the various fabrics are removed and placed in the
20. electric dryer, where they are.dried_dver a period of
. about two hours. The tesh swabches and two terry
bowels from the ballast are then dried for an
o additional ten minutes and she test swabches are then
evaluated for sstatic cling by a btest panel of
25, experienced evaluators. Prior 8o instrumenbtal static
measurements, which are subsequently conducted, the
best swatches are hung in a low humidisy room (25%
relasive humidity) overnight. To determine she
static éharges on the average tesb maberial
30. instrumensally, afser washing with the debergens
composibion consaining antistasic agenbt, all of she
static test swabches are rubbed in a consrolled
mannec, With wool, under conbroiled



25 Sodi um car bonat e 4.5 Bor ax

1.0 Fluorescent brighteners 0.3 Methyl cellul ose
0.5 Sodlun1carboxynethyl cel | ul ose 0.2 30 Sodi um
sul phat e 49. 6 Perfume

0.2 100.0 33. A spray dried detergent coggosition of the above fornula w
is made by spray drying an aqueous crutcher mx of 60%solids content in a
conventional countercurrent spray drying tower to produce spray 5. dried
detergent beads, |ess perfune, which beads are subsequently perfuned by

spraying onto the surfaces thereof the fornular_ propprtion of
per fume. The prod’lf’d’tgﬁts‘%'e&fecf Felathv ?% f?%lbns?li%sr?'iﬁ%?e%# 11 be

in the range of Mo 30%,0 dftehd)hildiS.tHe): eléitﬂ/@s&ties::haﬂ'dfw ohitkeparts

of di-al kanoani de gt Jide AKANEANAG Und d YRGS GE86 T LDEN H0sLbEsc

previ ous exanpl es are sprayed ont parts of ergen conposTtion
beads to producechangﬂsﬂana(kxarqgﬁﬁ ﬁnnnﬂﬁnh|mﬁEﬁr1ahsti£MEanMQqhng t he

éite?'gzﬁ?‘)sz;%ﬁ;%O#Jﬁﬂ%ﬁs‘”@tﬁ%ﬁ U b c
i's preferably add@pulding irﬂ etatie ddekt s %‘% hag "iﬁ%%eﬁé‘é%d ofhake
differences of as little as six index units (in
kilovolts) are significant and indicate that
consumers will notice the difference in the static
10 clings of.washedﬂmaterials'different in static ;)
indexes by six units.. .
The following Table:3 gives the static indexes
for détergent;compositions'of-this example and some
prior compositions,“which are charged to the washing
15 machine at the rate of 105'grams per load (100 g -
detergent composition plus 5 g antistatic agent)
which is 0.155%, on the basis of the wash water.
' TABLE 2
Antistatic agent with o " Observed Static

20 Detergent Composition = Static Value and Cling After
(5 g. A + 100.g. D.C.) (kilovolts) Automatic Drying

Control (no antistat) - - 38 " Extremely heavy _
E-DEC o : 21 Light g W/
H-DEC ' 23 ‘Light
25 J-DEC (MW=230) S22 Very light
- J=DEC (MW=400) o .3 "Moderate to heavy
TRI-DEC (Mw=403) =~ . =~ 20.5 ‘None
CISA (coco-isostearamide, - '25° Moderate
U.S. Patent 4,497,715)
30 T-DEC (tallow neodecano-- 24 " Moderate to light

amide, S.N. 716, 871)



various antistatic materials on the detergent 20. conpositions nade are
eval Uated by washing test fabrics in top | oading Wirlpool (Registered
Trade Mark) washing nmachines and drying themin electric automatic clothes
dryers, after which, using both a human panel and an apparatus for
me&suring el ectrical 25. charges, they are tesged for static accunul ations.
A ballast load is enployed in the washing machine with the test swatches.
The ballast load (five Ibs) (2.3 Kgs) consists of 1/3 cotton terry face
cloths; 1/3 cotton percale swatches (14" x 15") (35.6 x 38.1 30. cns); and

1/ 3 of 65% Da 35% " 5 5 . ,

mﬁthgut durabfeogress ff%$éh€hém@£§56fqﬂ&§? ét}s ti%eggﬁéeggﬁgrggﬁzistatic
ef fect neasurenment ERE-DEC foubhe host efhféttiveradatsbat {Beggsntred Thade
Mark) - 35% Co“oneﬂgﬁé@{‘%ﬂ c?éé‘ééd b &€n P ERNELL QEfséﬁ QEQtEX'%)QngQ the

test 5. procedure fer thorough 'gganln
dryers, using 3A déﬁ%ﬁ%?@%daﬁéghépseﬁﬁ?l%ﬁeﬁtﬁ91§|?n€r§Fﬂ51Ctﬁélnﬂshﬁﬁg

machine is set for pegdr @w% avaﬁés&Iﬁ@neyswge;lﬁesﬁéheeSeWﬁaioE§4
litres) of water at e uti e norma

nmachi ne cycl e; |ncI%éH% %’c%?ﬂ ??5%5 %ggth%blﬁ;?%?nt?hgdebﬁrBEﬁFent
conposition, contalhmwgnmh@naMMaStwere tgered adso resulted in

improvements in static control of synthetic fabrics,
such as polyesters, and thus are useful as components
U of detergent compositions, for that purpose. When such
10. materials are incorporated in the rinse water in
comparable concentrations of the active ingredient,
such antistatic effects are also obtained on the
synthetic fabrics present, especially polyesters.
Similarly, when the antistatic agents are present in
15. 'dtyer produ;ts, such as papers or polyurethane sponges
for centacting laundry while it is being tumbled in the
dryer, or when they are sprayed onto laundry in the
dryer such desirable antistatic effects also result,
espec1ally for polyester- contalnlng fabrics. For
20, laundry dryer use the proportion of antistatic agent
: employed is about the same with respect to the weight
~ of the dry laundry as that employed when the detergent
compositions are used in washing laundry, which, for
TRI-DEC is about 0.2%. However, proportions of the
- 25, antistatic agents for rinse and dryer product
applications may be'in ranges'employed when using the
detergent com9051t10ns, on the basis of the 1aundry
being treated.
Experimentation, like that_described in this
30.



added to the wash water after the machine is filled, the machine is all owed
agitate for about ten 15. seconds and then the ballast |oad of terry

tomels and other cloths (5 Ibs (2.3 Kgs)) and different synthetic polynerlc

best swatches are separately added, while agitation is continued.

Subsequently the various fabrics are renoved and placed in the 20. electrlé'

dryer, where they are dried over a period off7about two hours. The test

swat ches and two terry towels fromthe ballast are then dried for an

addi tional ten mnutes and the best swatches are then evaluated for static

cling by a best panel of 25. experienced evaluators. Prior to instrunental

static neasurenenExampﬂechhasees&h&&d&&@dlﬁh@&ndmctﬂdaﬂnﬁtdnyﬁeﬁﬂﬁtCheS

are hung in a | ow, Lt Y%e 5% rel ative hym di overynight. To
detern1%e the staf ?ggbgarégsgggkg é%&e?§§§a§€%#§H£4§9 43?

I nstrument al |y, anBtawasngngywmhhtuhefdbrecgenuncqumng|pmiyssﬁemsv ng
antistatic agent, tﬂEEeOEhBHFaS ég‘iets%‘t \éﬁﬁgﬁ%% gsr%%r WG l_hed: dn

control |l ed manner controll e ondltlons
relative hum & tythe fREergrgt 6PmpPosisiony, Tef obtaim cemparadilect rostatic

charges on the svatehosty’ @itRasuhed pBdyhRdaeRasy efletpiEdepit ati c charges
are averaged for each material, after which-5 _the. avera es for the

materials are aga}ﬁvﬁvg?aﬁeﬂne shoald have at least 5% H-DEC, E-DEC
or J-DEC (D-230) For the prev1ous leadlng

non-catlonlc antlstats, T DbC and CISA, there will

10 normally be used (to obta1n the same antistatic o
activity) at least 7. 5% and’ 9%, respect:vely.

‘The comparatlvely small percentage of TRI-DEC

required to eliminate any static charges on washed
and’ machlne dried laundry fac111tates the manufacture

15 of the detergent compos1tlons of the present
1nvent10n.: Because it has been noted that spray
'drylng of the antistatic agent with the detergent
composition cqmponents in the crutcher mix diminishes
antistatic activity it is'desirable'tofpost-add the

20 antistatic agent to the prev1ously spray dried
detergent comp051tlon beads, as descrlbed earlier in
this example.' Post- addltlon of larger proportlons of W
the normally liquid antlstat1c agent can result in
the product1on of a partzculate detergent of

25 noticeably poor flow characterlstlcs than one
conta1n1ng less ant1stat1c agent Accordlngly, in
aaalt1on to belng more economlcal, the use of the
antlstatlc agents of the. present invention in
detergent compositions allows for the productlon of

30'an'effective prdduct which has more desirable
physical characteristics, e.g., flowability.



resulting in a static index. It has been found that differences of as
litthe as six index units (in kilovolts) are significant and indicate that
consuners will notice the difference in the static 10 clings of washed
materials different in static indexes by six units. The follow ng Table 3
giives the static indexes for detergent conposiggons of this exanple and
sone prior conpositions, which are charged to the washing 15 nachine at the
rate of 105 grans per |oad (100 g detergent conposition plus 5 g antistatic
agent) which is 0.155% on the basis of the wash watey. TABLE 2 Antistatic

g?:?}cmbérue and ding %??e¥g?g8%¥egpéﬁ%g%§a$0f§%§§£g?%%?%@%??:%gggg

Aut omatic Drying ConYb® k80 abessedtfor acstual3l@eposisiofixonboesyrhaaes

E- DEC of hed 2duna Liggt

23 Li ght 25 J-Df%asl\/?/\#ZSO ndry, ublfg a}_ﬁ,gézé apparads. | ight J-DEC
( MA£400) ~ (elegfronic Supface fempeshiioy amplysts)m/ByosSych

20.5 None (J SA ¢estingsistwas asstieblish@® that in dhéepgléecwidr Patent

4,497,715) 30 T'DEC:%E?kég%{fg&ggcggoﬁacron (gégisteregbggggéeMggkgight

am de, S.N 716, 871
fabrics that where washed witsh she desergens

composibions of the present invention using TRI-DEC
_ it constisuted 70% by weight, with H-DEC, E-DEC and
- 10. J-DEC they constibused 38%, 25% and 36%, by weighs,
7 : respectively_and wibth comparative materials CISA and
T-DEC hhey constibtuted 28 and 35%, by weight,
respectively of the molecular surface layer. Because
bhe adsorptsion of the diamides and of the moncamides
15. are about the same, whereas the antistasic acsivisy
of the diamides is higher, antistatic acsivisy of the
present compounds also depends on amide content, as
well as adSorpbion onbo the washed fabrics. The
btiamides, such as TRI-DEC, are higher in amide
20, content and are best absorbed, leading bo superior
antistat effectts. This also explains why triamides
like TRI-DEC, bub of very high molecular weighs,
e.g., of M.W. =.5,000 (due o additional propylene
oxide content), and resulting low amide contens, are
25. less effective than TRI-DEC.

The washing tesbs described above were run ab a
normal washing temperature, 120°F or 49°C, and at
such a temperatute wish 3.5 percens TRI-DEC content

_in the debergent composibions described, using a five
30. pound (2.3 Kg) laundry ballast load, the polymeric
test fabrics show light static, in the opinion of the



Fromthe data in Table 3 it is seen that the TRI-DEC is the nost effective

Antistatic agent of those nmaterials tested, both with respect to static
val ues neasured and absence of static and static cling,
test panel of experience evaluators. 5. However, the other antistatic

agents of the present invention that were tgsted also resulted in
| nprovenents in static control of synthetic tabrics, such as pol yesters,
and thus are useful as conponents of detergent conpositions, for that

pur pose. When such 10. materials are incorporated in the rinse water

in

as reported by a

v

conpar abl e concentrations of the active ingredient; such antistatic effects
are al so obt ai ne®@¥eY MEBARHret it dhs c%t?ﬁ’e%*e‘?ﬂi,u%s?)%bﬁ‘%l }9 pol yesters.
Sinmilarly, when Kilcslits at Whewetie wdsh pisen tétipdfaturdr yer products,

being tunbl cd i n YHPRAY G P FCHRY B CE 0P o dRS STy o' e

dryer such desirdd% Si@).sttie st isrtwahien duoplto BSper? adhg 12y

P S arT omsn ! U ANYY , a he oBEUINVHY | SAELC UOSy (e EOREI] ©7 ©f

antistatic agent

oye ‘abou e sane W th fFespec Wer g

S

t of

‘the dry laundry aﬁiﬂﬁﬁe«ﬂﬁﬁtﬁﬁﬂthﬁﬁﬁthe det ergent conpositions are used
in washi ng laundry, whi aihe fvalr {tRls BRGH Sh@butpdr 206 &9 WRYEE 1 oREQPOT L i ONS
istat{,c agents for rins _and._dr%/g?rﬁ) roduct applications may

of the 25. anti
be in ranges enpl

AR S Py A etty

Y33%RE ©Ret he basis

of the laundry beetprgerst esbmpogictiornifntéssent ikELY hetie desgej bed in this

10

15

whether or not it contains the antistatic agent.
Thus, the antistatic agent has no adverse effect on
detergency, unlike quaternary ammonium halide
antistatic agents, which interfere with washing
activity of anionic dééergents'by reacting with them.
In addition to the detergent compositions
described in Example 5 hereof, other detergent

" compositions are made, utilising'other di-alkano-

20

25

30

amides and tri-alkanoamides, as previouély described
in this specification, e.g., di-pentanocamides,
tri-tridecanoaﬁides, in replacement of those of this
example. Also, mixtures of such polyamides are

made. Such are substituted for the polyamides of
this example in the,detergent cohposition formula -and
result in laundry washed with such compositions being
effectively cleéned;iwithout'any adverse effect due
to the presence of the antistatic agent (unlike when
cationic anfistahic'ageﬁts are used) and useful
antistatic actions on the washed laundry, especially
laundry containing synthetic polymers, such as

‘polyesters, are noted. Such is also the case when

-
i

o/



30.  37. Exanple, has established that to obtain conplete absence of
static for average |aundry | oads containing synthetic fabrics, including
pol yesters, there should be present at least 3.5%of TRI-DECin 5 the
det.er gent conposition. To obtain conparable activity with other polyam des
of The present invention one should have at |east 5% of H DEC, E-DEC or
J-DEC (D-230). For the previous |eading nonfgationic antistats, T-DEC and
CISA, there will 10 normally be used (to obtain the sanme antistatic
activity) at least 7.5% and 9% respectively. The conparatively snal
percentage of TRI-DEC required to elim nat GLA@MSstatic charges on washed
and machine dried laundry facilitates the manufacture 15 of the detergent
conpositions of the present invention. Because it has been noted that
spray drying of the antistatic agent with the detergent conposition

components in the crutcher mx dym nshegnglll sheikeaBetl Kohyoklthidn
desirable to post-add the 20 antistatic agent to the previously spray dried
det er gent conposi t F6R€hRAJSYPRBeHESCcPFHRRTIRALFI ERLPAIRRLSs aBdaRpMRrisSing

Post -addi tion of |angebrphoper pb2PamoBes BE BetARkYYabbeWcdaanishakha agent
can result in the Brgduct|0ﬂ g a_partic Igte detergent of 25 gotlceably
poor flow charactePPS¥PBSNELEA oAE 3NtiStatic agent, wherein the

trialkylacetic acid moieties are of 1 to 10 carbon
atoms in each of the alkyls'thereof and the polyamine

U moieties contain from 2 to 5 amino groups, and a
particulate carrier, builder, filler, fabric
softening agent or other solid particulate adjuvant
or mixture thereof. |

2. A laundry antistatic composition as claimed
in Claim 1 in which the filler comprises sodium
sulphate. '

3. A laundry antistatic composition as claimed
in Claim 1 in which the fabric softening agent
comprises bentonite.

N\ . 4. A laundry antistatic composition as claimed
in Claim 1 in which the builder comprises a mixture:
of sodium carbonate and sodium bicarbonate or a
mixture of sodium carbonate, sodium bicarbonate and
sodium tripolyphosphate.

5. A laundry antistatic composition as claimed -
in Claim 1 substantially as specifically described
herein with reference to Example VII.

* [4 L ] S *



containing less antistatic agent. Accordingly, in addition to being nore
econom cal, the use of the antistatic agents of the present invention in
detergent conpositions allows for the production of 30 an effective product.
whi ch has nore desirabl e physical characteristics, e.g., flowability.

38. The various antistatic agents described above were al so tested for
actual deposition onto surfaces of-mashéﬁ | aundry, using an ESCA appar at us
(el ectronic surface conposition analysis). By such 5. testing it was
established that in the nolecular surface | ayer of Dacron (Registered Trade
Mark) fabrics that where washed with the detergent conpositions of the
present invention using TRI-DEC it constituted 70% by wei ght, w th H DEC

E- DEC and 10. J-DEG th ' % : 1252 %, < j _
respectively and with %rr%%%ﬁ%@ %@%’f%?‘é@gﬁ&gﬁg}{%%é\fﬂggégonstitut ed
28 and 35% by SiNeRropestion iek|y s¥nthetie| erganicsdetergentyand Because
the ad ti fro k16 1t 501 dEgh : i t th

o ey cog PP AR fomeey € 4 goRees g depi g abov, 1

same, whereas the antistatic activit e dram. er, antistatic

activity of thelBRALNI APARRAL K| G4 1P PR HRT P EicORBNPENMOTS8s wel | as.

adsor ption ont pdheamiddest fabid Deylddetic i avides) anéhpebydiin®Es) ,are
higher in am de 20, o0 &Y AGLA © ASS! e ADSALO: s LEAYH 09.£ O SHREN! O
moieties_are-of 1 to 10 carbon atoms in each of the

alkyls thereof and thé polyaminé mqieties'COntain

from 2 to 5 amino groups. _ | w,

7. A detergent composition“as claimed in Claim 6
which is in particulate form and Which comptises
about 5 to 35% of synthetic organic detergent of
sulphate and/or sulphonate type, about 10 to 85% of
builder(s) for such synthetic organic detergent,
about 0.5 to 20% of one or more polyamides of
trialkylacetic acid(s) and polyamine(s), as
antistatic agent wherein the trialkylacetic acid
moieties are of 1 to 10 carbon atoms in each of the
alkyls thereof and the polyamine moieties contain
from 2 to 5 amino groups, about 2 to 20% of moisture,

.and the balance, if any, of filiérs(s) and/or 11 \/

adjuvant(s), with the particles of thé'detérgent
compositions being inithe'Nofs;:id to 140 range, U.S.
Sieve Series (which have openings 2000 to 149
microns across). n ' '

8. A detergent compositibn as claimed in Claim 7
in which the builder is selected from the group

—_
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antistat effects. This also explains why triam des |ike TR -DEC, but of
very thi gh nol ecul ar weight, e.g., of MW = 5,000 (due to additional

propyl ene oxide content), and resulting | ow am de content, are 25. |ess
effective than TRI-DEC. The washing tests descri bed above were run at a
nagmal washing tenperature, [err] or [err] i?jm such a tenperature with
3.5 percent TRI-DEC content in the deterge#h onposi tions descri bed, using
a five 30. pound (2.3 Kg) laundry ballast |oad, the polyneric test fabrics
show light static, in the opinion of the 39. panel nenbers, with the

static value being 19 kilovolts. Wen th sh water tenperature is | owered
to [err], [err] QRRF¥Rﬂ1QQH9ﬁ,PQ¥¥§EH§§h%g%éﬂLE%rQﬁ?&£¥ r16, 17 and 12, 5

rAeSpﬁctive! y, and t%]i_f&m&m@si, dedquiddnbitet@anesjlicavong, in ﬁach case.
t the various washi ng tenperatures, e the
’H%{%e(f%regehtc{c‘g{gééw %i@?’fﬂé@f%%’eﬁ%ﬁ

det ersive activity i _ TPOST 110N 1S esSent! : he same, 10
whet her or not it melyaceisal heachoxylates, azpotitgpusand neidkerefati c agent

has no adverse ef f&%‘éﬁf?ﬁ%% @@%%Qﬁgﬁyﬁe&geéy?@m})pgugéhe&tge

antistatic agents, | th |ng$act|V| Y of ani oni c
detergents by reacifomy the rgxowmcansisting @fidaiglar 3lkRLPERERRGent

conposi tions sulphonates, higher fatty alcohol sulphates, olefin
sulphonates, paraffin sulphonates, monoglyceride
sulphates, fatty alcohol ethoxylate sulphates, higher

\_ fatty acid sulphoesters of isethionic acid, higher

fatty acyl sarcosides, and acyl- and sulpho-amides of
N-methyltaurine, and the proportion of antistatic
polyamide(s) in the detergent composition is from 1
to 10%.

9. A composition as claimed in any one of Claims

1 to 8 in which in the antistatic polyamide the sum
of the carbon atoms of the alkyls of each of the
trialkylacetic acid moieties is from 3 to 12 and the
polyamine moiety-is a diamine or triamine moiety with
alkylene group(si'of 2 to 10 carbon atoms and/or
polyoxyalkylene groups connecting the amide groups of

- the polyamide, with thé'oxyalkylene of the ..
polyoxyalkylene groups being of 2 to 4 carbon atoms,
with the number of such éroups in each
polyoxyalkylene group being up to 40, and with th
alkylene groups of the polyoxyalkylene alkylene being
of 1 to 10 carbon atoms.

10. A composition as claimed in any one of claims
1 to 9 in which the polyamides are diamides or

triamides.

U



described in Exanple 5 hereof ot her detergent conpositions are nade,
ut'i i si ng other di-al kano- anldes and tri-al kanoam des, as previously
described in this specification, e.g., di-pentanoam des, 20
tri-tridecanoam des, in replacenent of those of this exanple. Al so,

m xtures of such polyam des are nmade. Such are substituted for the

pol yam des of this exanple in the deterg gﬂt conposition fornmula and result
in laundry washed with such conpositio eing 25 effectively cl eaned,
wi t hout any adverse effect due to the presence of the antistatic agent
(unli ke when cationic antistatic agents are used) and useful antistatic
actions on the washed | aundry, especially | aundry containi'ng synthetic
pol yners, such as 30 polyesters, are.noted. Such.is also the case when

40 CLAIMG 1. A laungLy amt csﬁ@begtseapagl 189 nkEee nOk 184 A 10t iiq Or organic

detergent and cgQ S desof trialkylacetic.acid(s)
and polyanlne(sygyﬁb hﬁgl EYFglggénFQemﬁéF@P eghof; nrRdeFRACIS @cid d

nmoi eties are ofaﬂdtalkgleaebdmamﬁnasofnZeaohGoba&benahkbhs thereof and the
pol yanmi ne noieties contain from2 to 5 am no groups, and-a particul ate

carrier, builder, f|IIer fabric softeni ng_agent or other sqlid particulate
adj uvant or - m xXture gheréoFomPOSltlon as c1almed ln Clalm ll in

which the polyamide is N,N' ethylene-bls— '
neodecanoam;de,__ﬁ: -

13. A composition as clalmed 1n Claim ll in o/
whcih the polyamide is N, N -hexamethylene ~bis-
neodecanoamide.

14. A composition as claimed in Claim 11 in
"which the polyamide is of a formula selected from the

group consisting of

T o

CHj (OCHCH) 4NHCR
A-CCHy(OCH,CTH)yNHCOR 5 w
CH, (OCH,CH) zNHCR
T o
. and o
0 H o h

RCNHCCH 5 ( OCH,CH ) nNACR
{ } o
| l
by T

o [ L L] ) *



2. Alaundry antistatic conposition as clainmed in Claim1 in which the
filldr conprises sodium sul phate. 3. A laundry antistatic conmposition as
clairfmed in aiml in which the fabric softening agent conprises bentonite.
4. A laundry antistatic conposition as claimed in aim1 in which the
buihder conprises a m xture: of sodium carbpnate and sodi um bi carbonate or
a m xture of sodi um carbonat e, sodiun1bicargdnate and sodi um

tri pol yphosphate. 5. A laundry antistatic conposition as clained in Caim
1 substantially as specifically described herein with reference to Exanple
VI, 41 6. A detergent conposition conprising a deter- sive proportion
of a synthetic organic detergent and a proportion, which is antistatic

characteristic i j t ripg i f _en r

pol yam de of trigP€§%%€g'i% a%#ﬁ%é§“a%d5§0?§gi?n§?2?§ %g gn??s?gtggrgagnt,

wherein the trial kytemetor achyidrogeni atomseTotepresendscarhehhylogsoun

each of the alkylsyfhergedy nt9€oﬁ9|ﬁa9é§?e§€h€§'%SnQB%}Q?ﬂ éfoﬁ?g to 5
S C I'n alm 6 wh

am no groups. 7. A-detergent conposition al e |cﬁ isin
particul ate form ahd GRFRNCBEPPEeel hBOEFOB 10t8540 of 2aBGn¥heYi 8NEr Gani c

det ergent of are each numerals from 1 to 8, and total from 4 to 10.

15. A composition as claimed in Claim 14 in
which the polyamide is of the formula

T 0

o

CH, (OCH,CH ) 4 NHCR

A-CCH; (OCHCTH ), NHCOR

CH, (OCH,CH) ,NHCR
o/ D 0

wherein A represents an alkyl group of 1 to 4 carbon
atoms, T represents a methyl group, R represents a
neoalkyl of 4 to 9 carbon atomz, and %, y and z are

-

each numberals from 1 to 3, which total from 4 to 8.:.

16, A composition as claimed in Claim 15 in
which in the polyamide A represents an alkyl group of
l to 3 Carbonlatoms, and the average total of x, vy
and 2z is in the range of 4.5 to 6.

-
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sul phat e and/ or sul phonate type, about 10 to 85% of builder(s) for such -
s&nthetic organi c detergent, about 0.5 to 20% of one or nore pol yam des of
trial kylacetic acid(s) and polyanine(s), as antistatic agent wherein the
trial kylacetic acid noieties are of 1 to 10 carbon atons in each of the

al kyl s thereof and the pol yam ne noieties contain from2 to 5 am no groupsfhf
about 2 to 20% of noisture, and the balgégg if any, of fillers(s) and/or
adjuvant (s), with the particles of the rgent conpositions being in the
No's. 10 to 140 range, U S. Sieve Series (which have openings 2000 to 149
m crons across). 8. A detergent conposition as clainmed in Caim?7 in which
the builder is selected fromthe group 42 consi sting of pol yphosphat es,
car bonat es, bi carbonates, sesquicarbonates, silicates, sesquisilicates,

citrates, nltrlIOtrlwcet@teémpeeiuﬁsstaé &85 bned! 2heeiaifmolt ¢n, and
m xt ures thereof, the synt het |§¥ng§ é detergent is se d from the
8n

e
group consi sti nghieh h+§h%?eaPR EEPhA ﬂﬁPésanhFBHgﬁ BEPRP raRcohol
sul phates, ol eftapeesohosnanesalpplabfi 9 satpbanatens &ndoglygeandez

Cul phoct er s of TS cERTBPEbEERYE hFaRct P 7y bGP BERICRE RS R g oy

and sul pho- ami deseniges about 5.3.

3. | 18. a compos1t1on as clalmed in Cla1m 14 in
which the polyamlde is of the formula -
o/
0 H | 0
N u
~ RCNHCCHj3 (OCHCH) nNHCR
T T
wherein T repfesents'a methyl group or a hydrogen
15. atom, R represents a neoalkyl group of 4 to 13 carbon
atoms, and n is from 1 to 40.
19. A composition as claimed in Claim 18 in
which in the polyamide T represents a methyl group, R \;D
20. represents neoalkyl of 4 to 9 carbon atoms and n is a '
numeral from 2 to 10.
20. A composition as claimed in Claim 19 in .
_which in the polyamide R represents a neoalkyl of 9
25. carbon atoms and n is a numeral from 2 to 7. N
21. A compos1t10n as clalmed in Claim 20 in
whlch in the polyamlde n represents an average of
apout 5.
30.

\
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{
N-net hyl taurine, and the proportion of antistatic polyamde(s) in the
deterfent conposition is from1l to 10% 9. A conposition as claimed in any
one‘of Clains 1 to 8 in whichin the antistatic palyanide the sumof the ~
carbon atons of the alkyls of each of the trialkylacetic acid noieties is
frsm 3 to 12 and the polyanmine noiety is a diamne or trianine noiety with
al kyl ene group(s) of 2 to 10 carbon atons and/or pol yoxyal kyl ene groups
connecting the am de groups of the polyam de, with the oxyal kyl ene of the
pol yoxyal kyl ene groups being of 2 to 4 carbqi atons, with the nunber of
such groups in each pol yoxyal kyl ene group bEIﬁb up to 40, and with th
al kyl ene groups of the pol yoxyal kyl ene al kyl ene being of 1 to 10 carbon
.atons. 10. A conposition as clained in any one of clains 1 to 9 in which

t he pol yam des are dia Gﬁes ors triamn.de .5&1 NOSA td ;
clainmed in claim10 i an i c i tdﬁté:ep yng:m'Sc é?oa{sfi:eil | arﬁég\eész.pécg}'Pefl"Jjeoi e_cano,lncl:
acid and al kyl ene i @vbstaoftialily @ apewifiarisly ¥escihasdhphwteinivikh
claimed in Gaimlld E@Hd@1éd“iﬂgﬂéﬁﬁﬂ ds NN ethyl ene-bis-
neodecanoam de. 13. % conposition as ¢ Esalﬁmsd in Caimll in
23. A process for wéshing laundry and
simultaneously lowering its capacity to generate
and/or hold an electrostatic charge, which comprises
k/= washing the laundry in an aqueous medium containing a
detersive proportion and an antistatic proportion of
a detergent composition as claimed in any one of

Claims 6 to 22.

24. A process as claimed in Claim 23 in which
the detersive proportion of the detergent composition
in the aqueous medium is from 0.05 to 0.5%, and the
antistatic proportion of the antistatic agent is
0.002 to 0.05%.

25. A process for treating 1aundry to lower its
, capacity to generate and/or hold an electrostatic
_ ~/ charge which comprises washing the laundry in a wasp
' water containing a detersive proportion of a
detergent composition, rinsing the laundry with rinse
water containing an antistatic proportion of one or
more polyamidesof trialkylacetic acid(s) and
polyamine(s), as antistatic agent, wherein the
trialkyiacetic acid moieties are of 1 to 10 carbon o
atoms in each of the alkyls thereof and the polyamine
moieties contain from 2 to 5 amino groups, and drying

the laundry.

R 0 R



mgcih the polyam de is N, N -hexanet hyl ene-bi s- neodecanoam de.. 14. A
conposition as clainmed in Caim2ll in which the polyamde is of a formul a
selected fromthe group consisting of [ERR| wherein A represents an .
al kyl group of 1 to 20 carbon atons or a hydrogen atom T represents a )
met hyl group or a hydrogen atom R-reprii;pts a neoal kyl of 4 to 13 carbon -
atons, nis froml to 40, and x, y and re each nunerals from1 to 8, and
total from4 to 10. 15. A conposition as clained in Caim14 in which the
polyam de is of the fornula [ERR] wherein A represents an al kyl group of 1
to 4 carbon atons, T represents a nethyl group, R represents a neoal kyl of

4 to 9 carbon atons, and x, y and z are each nunberals from1 to 3, which
total from4 to 8. 16. A conposition as clainmed in Caim15 in which in the
pol yam de A represents an al kyl group of 1 to 3 carbon atonms, and the
average total of x,28- arkl ProGess ameckahmedoin4Chaim 85 in weich A

conposi tion as- §ﬁ€ﬁé&%¥ié‘§¥éﬁd&éﬁbhnof antistat ‘polyamide in the
rinse water is in the range of 0.002 to 0.05%.

27, A process as claimed in Claim 25 in which
the antistatic proportion of antistat polyamide in
the rinse water is about 0.006%.

28. A process as claimed in Claim 25, 26 or 27
in which the detersive proportlon of detergent
composition in the wash water is in the range of 0.05

to 0.5%.

_ 29, A proeess'as elaimed in Claim 28 ‘in which
the detersive proportion of detergent composition in
the wash water is about 0.15%.

30. A process for treating laundry in an
automatic laundry dryer to lower its capacity to
generate and/or hoid an electrostatic charge which
comprlses app;ylng to the surfaces of the ‘laundry - W/
from 0.02 to 0.2% of the laundry weightLone or more'
polyamldesof trlalkylacetlc acid(s) and polyamine(s)
as antistatic'agent, wherein the trialkylacetic acid
_moxetles are of 1 to 10 carbon atoms in each of the
alkyls thereof and the polyam1ne moieties contain - -.
from.2 to 5 amlno groups.

—_—
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which in the polyam de A represents an ethyl group, R represents neoal kyl
of 9lcarbon atons and x, y and z are each nunerals from1l to 3, the total
of whi ch averages about 5.3. 18. A conposition as claimed in aim14 in
which the polyanmide is of the formula [ERR] wherein T represents a nethyl
grsup or a hydrogen 15. atom R represents lgSheoal kyl group of 4 to 13
carbon atons, and nis froml1l to 40. 19. A conposition as clained in Caim
18 in which in the polyamde T represents a nethyl group, R 20.

represents neoal kyl of 4 to 9 carbon atons and n is a nuneral from2 to 10.
20. A conposition as claimed in Qaim19 in which in the polyamde R
represents a neoal kyl of car bon_at ons

9 25. nd nis.a nuneral fr 2 to
7. 21. A conposition aski aihRFIFETS &M z*of?%tmﬁ c?l°}¥|m?ﬁem%5?§/hﬁ$gaéon
represents an aver adtedic@lBuild-p @ .statié SRarde dehergent inoupeswhioh
as clainmed in Clain16.sub§tantia1%¥.as ﬁgqg$fica%*% describeg herein with
reference to the ExdRMRKLSeS; apPI¥ifRd deo rhhe \BUhT 35S | BRREFOL 230
si mul t aneousl y | oweranigi st &t taEmount tef gemeraxt emore polyamide of
trialkylacetic acid(s) and polyamine(s), as
antistatic agent wherein the trialkylacetic acid
moieties are of 1 to 10 carbon atoms in each of the
alkyls thereof and the polyamine moieties contain
W, from 2 to 5 amino groups.

32. The use of one or more polyamide of
trialkylacetic acid(s) and polyamine(s), as
antistatic agent, wherein the trialkylacetic acid
moieties are of 1 to 10 carbon atoms in each of the
alkyls thereof and the polyamine moieties contain
from 2 to 5 amino groups, in the preparation of a
laundry antistatic composition.

33. A process as claimed in Claim 30 in which
the amount of polyamide applied to the surface of the
laundry is about 0.1% of the laundry weight.

34. A process as claimed in Claim 30 or Claim 31
in which the polyamides are diamides or triamides

35. A process as claimed in Claim 34 in which
the polyamides are diamides of neodecanoic acid and
alkylene diamine of 2 to 6 carbon atoms.

I ———
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and/ or hold an electrostatic charge, which conprises washing the laundry in
an aqueous nedi um contai ning a detersive proportion and an antistatic
proportion of a detergent conposition as clainmed in any one of Clains 6 to
22. 24. A process as clained in Caim23 in which the detersive proportion.--
of the detergent conposition in the aqueo mediumis from0.05 to 0.5% '»
and the antistatic proportion of the antistatic agent is 0.002 to 0.05%

25. A process for treating laundry to |lower its capacity to generate and/or
hol d an el ectrostatic charge which conprises washing the |aundry in.a wash
wat er containing a detersive proportion of a detergent conposition, rinsing
the laundry with rinse water containing an antistatic proportion of one or
more pol yam des of triel kyl gardcessicd sl(s)aimed poh yebaiw (32, inswhbthstatic
agent, wherein the trial TlL.,'et.i sacid_mieties ~of 1 to 10 carbon atons
in each of the al qua‘ll_"}}g lﬁﬁe alnsc'cj I?‘Ic;ﬁe p%%y’gir%rgée kslr{[):geti es contain from2 to

5 ami no groups, aebdicanapmided aundry. 47 26. A process as clainmed in

Claim25 in which antistatic. proportion of anti.stat polyamde in the rinse

water is in the range of 0.002 to 0.05%_27. _A process as clained in Claim
26 in which 37. A process as claimed in Claim 35 in which

the polyamide is N,N'-hexamethylene-bis-
‘neodecanoamide.

38. A process as claimed in Claim 35 in which W/
the polyamide is of a formula selected from the group
' consisting of

T 0
|

CH, (OCHCH) ¢ NHCR

A-CCH; (OCH,CTH) yNHCOR

CH (OCH,CH) ZNHCR
T -0 .
\/
‘and
0 H o]

[

RCNHCCH, ( OCH2CH) ,NHCR

T T
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the antistatic proportion of antistat polyamde in the rinse water is about
0.006% 28. A process as claimed in Caim25, 26 or 27 in which the

det ersive proportion of detergent conposition in the wash water is in the
range of 0.05 to 0.5% 29. A process as clainged in Claim28 in which the
detersive proportion of detergent conpositiondd the wash water is about
0.15% 30. A process for treating laundry in an autonmatic |aundry dryer to
| ower its capacity to generate and/or hold an el ectrostatic charge which
conprises applying to the surfaces of the laundry fromO0.02 to 0.2% of the
| aundry wei ght or one or nore pol yam desof trial kylacetic acid(s) and

pol yam ne(s) as antlstatlc agent, wherein the trialkylacetic acid noieties

are of 1 to 10 carborBRTRED i EERICEFNE FeAB ?(J;/‘F%lt%é?%BWénH tPe2PofgaRPRe
noi eti es contain froratom® dﬁr adnmlgdspratom, ré’pﬁé§§§§§ é%eéﬁ?ﬁ PSup
polymer material to reduc bui | d- tfi %ﬁg t her eon % usg

conpri ses applying to’} ?QﬂﬁPtQﬁQQﬁﬁ ?F%ﬁﬁ? §id BeRhkYbHO

more pol yam de of tril3 I«;dmmt |a$;<msd(1$)1s1rﬁrqnmlyam neQ s)andsxpnyi sﬁatzc

agent wherer 1 the AL B FX8"E, Ohnd (8:40 FREROR ELOTF.

39. a process as claimed in Claim 38 in which
the polyamide is of the formula

T 0
CH, (OCH,CH) ¢ NHCR

A-CCH3 (OCHZCTH) yNHCOR

CH, (OCH2CH) ;NHCR

L

wherein A represents an alkyl group of 1 to 20 carbon
atoms or a hydrogen atom, T represénts a methyl group
o/ or a hydrogen atom, R representé a neoalkyl of 4 to
13 carbon atoms, n is from 1 to 40, and x, y and z
are each numerals from 1 to 8, and total from 4 to 10.
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from2 to 5 am no groups. 32. The use of one or nore pol yam de of
grialkylacetic acid(s) and polyam ne(s), as antistatic agent, wherein the
rialkylacetic acid noieties are of 1 to 50 carbon atons in each of the
al kyl s thereof and the pol yam ne noieties dontain from2 to 5 am no groups, -~
in the preparation of a laundry antistatic conposition. 33. A process as
claimed in daim30 in which the anount of polyam de applied to the surface
of the laundry is about 0.1% of the |aundry weight. 34. A process as
claimed in aim30 or Claim31 in which the pol yam des are di am des or
triamdes 35. A process as_clained in Cliin13a]Ln i ¢h gge, ol anLdes are
di ami des of neodecanot - ach PRAGCEFKFPRL2UPERi A8 bf23™ §%6 1BalBdfPat ons.
- 36. A procesghaspélpafivdei DsCbhi Bhd84fopmwhach the polyanmi de is
N, N - et hyl ene- bi s- neodecanoam de., 37. - A process as clainmed in Cdaim35 in
which thé polyamide is N,N' -hexanethyl ene-bis- neodecanoam de. 38. A
process as clainmed in Caim35 in whith theOpolyamde is of a formula
sel ected fromthe group-consisting-ofl[ERR]ﬂand -

®

CH4 (OCHCH) ¢ NHCR
A-CCHZ(OCHZC?H)yNHCQR.
CH, (OCHCH) zNHCR - U
T )

wherein A represents an aikyl group of 1 to 4 carbon
atoms, T represénts a méthyl group, R represents a
neoalkyl of 4 to 9 carbon atoms, and x, y and z are
each numerals.from 1 to 3, which total from 4 to 8.

40. A process as claimed in Claim 39 in which in
the polyamide A represents an alkyl group of 1 to 3
carbon atoms, and the average total of x, y and z is
in the range of 4.5 to 6.

'41. A process as claimed_in'Claim'40 in which in
the polyamide'A reprééents an ethyl group, R
represents ﬂeoalkyl of 9 carbon atoms and X, y and 2z
are each numerals from-1l to 3, the total of which
averages about 5.3. i
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[ ERR] wherein A represents an alkyl group of 1 to 20 carbon atoms or a
hydrogen atom T represents a nethyl group oar a hydrogen atom R represents
a neoal kyl of 4 to 13 carbon atons, nis from1 to 40, and x, y and z are
each nunerals from1 to 8, and total from4 to 10. 39. A process as cl ai ned

aim 38 in which the polyamde is of the f&pula [ ERR] wherein A
repTesents an al kyl group of 1 to 20 carbon &tons or a hydrogen atom T
represents a nethyl group or a hydrogen atom, R represents a neoal kyl of 4
to 13 carbon atonms, nis froml to 40, and x, y and z are each nuneral s
froml to 8 and total from4 to 10. 39. A process as clained in daim
38 in which the polyamde is of the fornmula [ ERR] wherein A represents an
al kyl group of 1 to 4 carBdnm aAopxchssepseséaﬁmed et ioylaigr G@p.inR

represents a neoal kyl n z are each
nunerals from1l to 3, m& R ?h? Pgépgﬂl gg8°% ghe ﬂ%ﬁ g@Ss as claimed in
Caim39 in which in the polyam de A represents an al kyl group of 1 to 3
carbon atons, and the average total ofh xgy and z is 0

it |
RCNHCCH, ( OCH,CH) ,NHCR

l

T T

43. A process as claimed in Claim 42 in
which in the polyamide T represents a methyl group,
R represents neocalkyl of 4 to 9 carbon atoms and n
is a numeral from 2 to 10.

44. A process as claimed in Claim 43 in
which in the A polyamide R represents a neoalkyl of
9 carbon atoms and n is a numeral from 2 to 7.

45, A process as claimed in Claim 44 in
_ which in the polyamide n represents an average of
N about 5.6.

46. Polyamides of  trialkylacetic acid(s) and
polyamine(s), which are useful as antistatic agents
for filamentary and fibrous materials, which are of
a formgla selected from the group consisting of .

T



|n the range of 4.5 to 6. 41. A process as claimed in aim40 in which i'n
thhe pol yam de A represents an ethyl group, R represents neoal kyl of 9
carbon atons and x, y and z are each nunerals from1l to 3, the total of
whi ch aver ages about 5. 3. 52 42. A process as claimed in Claim38 in
whi ch the polyamde is of the formula [ERE[343. A process as clained in ;j
Caim42 in which in the polyam de T represents a nethyl group, R
represents neoal kyl of 4 to 9 carbon atons and n is a nuneral from2 to 10.
44. A process as clainmed in daim43 in which in the A polyamde R
represents a neoal kyl of 9 carbon atons and n is a nuneral from2 to 7. 45.
A process as clained in daim44 in which_in the polyam de n represents an
average of about 5.6. 46. Pol yan des of tyialgylacetic acid(s) and

pol yam ne(s), which are useful as antistafjic ggents for filamentary and
fibrous materials, which are of a.fo0 d fromthe group

consi sting of ch Eaath§?xﬁﬁéﬁ

A-CCH; (OCH,CTH) yNHCOR

CH; (OCH2CH) zNHCR

T 0 r
o/
and

' RCNHCCH, (OCHCH ) ,NHCR
T T

wherein A represents an alkyl group of 1 to 20
carbon atoms or a hydrogen atom, T represents a
methyl group or-a hydrogen atom, R represents a
neoalkyl of 4 to 13 carbon atoms, n is from 1 to. 40,
and X, v and z are each numerals from 1 to 8, and
total from 4 to 10.

47. A pquamide as claimed_ih Claim 46 which is
of the formula

* [ L M N * .



[ERR] and [ERR] wherein A represents an al kyl group of 1 to 20 carbon atons
or a; hydrogen atom T represents a nethyl group or a hydrogen atom R
represents a neoal kyl of 4 to 13 carbon atons, nis from1l to 40, and x, y
and z are each nunerals from1l to 8, and total from4 to 10. 47. A
palyam de as clainmed in Caim46 which is of t%ﬁ;fornula [ ERR] wherein A
represents an al kyl group of 1 to 4 carbon atons?T T represents a nethyl
group, R represents a neoalkyl of 4 to 9 carbon atons, and x, y and z are
each nunerals from1l to 3, which total from4 to 8. 48. A polyam de as
claimed in daim47 in which A represents an alkyl group of 1 to 3 carbon
atons, and the average total of x, y and z is in the range of 4.5 to 6. 49.
A polyamde as clainmed in Jdaim47 in which A represent® an ethyl group, R
represents neoal kyl of 9 carbon atons sand X, y anf z arﬁ each nunmerals from
1to 3, the total of which averages about 5.3. 50§ A potyam de as clai ned
in Claim46 which is of the fornula CHo (OCH,CH) 4 NHCR

A—CCHZ(OCH2CTH)YNHCOR

CH, (OCH,CH) ,NHCR

W ' T 0

wherein A represents an alkyl group of 1 to 4 carbon
atoms, T represents a methyl group, R represents a
neoalkyl of 4 to 9 carbon atoms, and x, y and z are
each numerals from 1 to 3, which total from 4 to 8.

48. A polyamide as claimed in Claim 47 in which
A represents an alkyl group of 1 to 3 carbon atoms,
and the average total of %X, vy and z is in the range
of 4.5 to 6.

49. A polyamide as claimed in Claim 47 in which
N A represents an ethyl group, R represents neoalkyl
' of 9 carbon atoms and X, y and z are each numerals
from 1 to 3, the total of which averages about 5.3.

50. A polyamide as claimed in Claim 46 which is
of the formula

[



[ERR] 51. A polyamde as clainmed in Caim50 in which T represents a
met hyl group, R represents neoal kyl of 4 to 9 carbon atons and n is a
nuneral from2 to 10. 52. A polyamde as clained in daim50 in which R

represents a neoal kyl of 9 carbon atons and n is a nuneral from2 to 7. 53>
A polyanide as clainmed in Caimb52 in whi€8n represents an average of A
about 5.6. 54. Polyamdes as clained in Caim46 which are di am des of
neodecanoi ¢ acid and al kyl ene diamne of 2 to 6 carbon atons. 55. A
pol yam de as clainmed in Caimb54 which is NN -ethyl ene-bi s- neodecanoam de.
56. A polyamide as clainmed in Caimb54 which is NN
- hexanet hyl ene- bi s- neodecanoam de. 57 A polyamde as clained in Caim
46 substantially as specifically des d herein withteference to the
Exanpl es or the Exanples and the acc Ayi ng draw ngs.
| 'RCNHCCH; (OCH,CH) NHCR
T T
51. A polyamide as claimed in Claim 50 in which
T represents a methyl group, R represents neoalkyl
of 4 to 9 carbon atoms and n is a numeral from 2 to W
10.
52._'A polyamide as'claimed.in Claim 50 in which
R represents a neoalkyl of 9 carbon .atoms and n is a
numeral from 2 to 7.
53. A.pquamide as claimed in Claim 52 in which
n represents an average_of about 5.6.
54, Poiyamides3as claimed in'CIaim_46 which are
diamides of neodecanoic acid and alkylene diamine of
"2 to 6 carbon atoms. _
\/

. 55. ,A'polyamide'as:claimed in_Cleim 54 which is
N,N* -ethylene-bisfneodecanoamide.

56. A polyamide as claimed in.Claim 54 which is
N,N' -hexamethylene-bis-neodecanoamide.
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57. A polyamide as claimed in Claim 46
Substantially as Specifically described herein with
reference to the Examples or the Examples and the
accompanying drawings.

-

L



