A 0L YORGANCS

understood to
exanpl e, wool |

pol yacrylate or a nlxture

1 NONYELLOW NG TEXTI LE SOFTENI NG PROCESS | N WHI CH A COVPOSI Tl ON @Rk StRNG

LOXANE | S USED The present invention relates to a process for
;cdﬁdltlonlng Fibrous matefials and, nore precisely, to a.process for
conditioning textile materials. The expredsion "fibrous materials" is

define natural or synthetic material fibres such as, for

ftﬁée'&-nxﬂnﬂogdﬁ‘ﬁﬁm PROtHSE il mICH A

hese types IS known to treat flbrous

materials wWth cogRPeEITEON COMPRISING & DOLYORGAROSILOXANE TontisEDI ng (an)

anm ne functi onal

these materi al
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S, especyrd | prédedtVEénvention relates to a process for
conditioning fibrous materials and, more precisely, to a
process for conditioning textiie materials.

The expression "fibrous materials" is understood.
to define natural or syn'thetic.materia_tl fibres such as,
for example, wool, cotton, 1linen, a polyester, a
polyamide, a polyacrylate or a mixtufe of these types.

| It is known “to treat fibrous materials with
compositions comprising a polyorganosiloxane containing
('an) amine.funci':ional' group (s) with the aim of giving de;
sirable properties to these materials, especially to give
them a pleasant feel to.the hand, that is to say soft-
ness. Mention may be made, as documente illustrating this
prior art, of, foi‘l example, US-A-4,247,592, where a
description is given of the.-use of a -polyor’gano_siloxane

carrying (a) unit(s) of formula:

=Si - (CHg) - (NHCH2CH2)y - NH2

where x is a number ranging from 3 to 8 and x* = 0 or 1,
or EP-A-0,546,231, where a description is. given of the
use of a polyorganosiloxane carrying (a) unit(s) of

formula:

© =Si- (CHpy - (OCHg)y- . CH(OH)CHg N (CH2CH20H)5

group (s) with the aimof giving de- sirable properties to
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them a pl easant feel to the hand, that is to say soft- ness. Mention may be

mage, as docunents illustrating thIS prior art, of, for exanple,
US? A- 4, 247,592, where a description is given of the use of a
ponorganosHoxane carrying (a) unit(s) @ formula: Si - (CHerr])x -

(NHCI—l[err]CI—l[err])x - NH err] where x is a nunber ranging from3 to 8 and
X' 0 or 1, shekié A 5546 n2dberwrangiagddsom 2t iton 8i andi yén=o0 peluse of
a poI yor ganosi | oxane carrying.(a) unit(s) of formula: =Si -(CHerr])y -
(

OCH err])y' - CH(CH) Bdqwever,- Ndpchipgr r | theer ) [ &F | compos:.t:.ons

comprising similar polyorganosiloxanes co:p.ta:.n:l.ng . (an)

amine functional group(s), in conventicnal techiques of

5 . the textile indusi:ry; especially the impregnation

téchnique known as "padding", a yellowing of the tre#ted

'. fibres is observed; this yellowing is the result of the

thermal oxidation of the amino grpup-s "of the
polyorganosiloxane which is deposited on the fibres.

- 10 It has now been found, and it is this which
constitutes the su.'bjé.ct of the present invention, that
the use in a 'sofltening process of polyorganosiloxanes
car;:'ying' (a) sterically hindered éiperidyl functional
group (8) ‘makes it possible to greatly restrict and even

15 suppress the yellowing phenomenon of the treated textile
material, while mint;ining thé softening results
attached to the use of the aminated silicone compounds of
the prior art.

More precisely, the present invention relates to

20 a process for conditioning textile materials which makes '
it possible to obtain textile materials which especiallﬁr
have a pleasant handle and a very low (or even absence
of) vyellowing, characterized in that the textile "
materials are brought into contact with a composition

25 comprising a polyoi‘ganosiloxane having, per mole, at

least one unif of general formula:

(RAGZSO 3.a ) M
' 2

- lis Sheet Has Been ReplacedTh




-~

'3 . . .
2 where y is a nunber ranging from2 to 8 and'y'= 0 or 1. However, during
the wuse of conpositions conprising simlar liQShF '

1§ ! HesBeshi R &ES.
coht ai ni ng (an) am ne functional group(s), in chi ques of the
[ nown as

textile industry, especially the inpr¥gnat

"padding", a yellowing of the treated fibres is observe s yellowing is
the result of imhevhiiledrzmal oxidation of the amno groups of the

pol yor ganosi | oxane which is deposited on the fibres.. It has now been found,
and it is this whi dhecsymbols & amee ideptdealopr: Hiffexeatt apa E/PTEN, t hat
the use in a softenjng process of polyorganosil oxaneg, carrzi ng !(‘a)

sterical |y hinder e®efitpet i BgROYaheRt ohydrocarbon radical chosen ‘from

linear or branched alkyl radicals having from 1 i;o
5 4 carbon atoms, the phenyl radical and the
.3,3,3-trifluoropropyl radical; |
the symbols X are.identical or different and repre-
sent a monovalent radical chosen from a hydroxyl
group and a linear or branched alkoxy radical having
10 from 1 to 3 carbon atoms;
Z represents a residue containing (a) sterically
hindered piperidyl g-roup(s) chosen from :
¢ the residues of formula:
2 R
—R-u<  N® w
Re R?

in which:
15 -R! is a divélenf hydrocarbon radical chosen
from:
linear or branched alkyleh_e radicals having
from 2 to 18 cé.frbon atoms; |
alkylenecarbbnyl radicals in which the linear
20 - or branched alkylene part contains 2 to 20
carbon atoms; | _
alkjrlenecyclohexylen’e radicals in which the
linear or branéhed alkylene part contains fz;om
2 to 12 carbon atoms and the cyclohexylene

25 part contains an -OH group and optionally 1 or



by
L

group(s) nakes it possible to greatly restrict and even suppress the

= ye#l owm ng phenonenon of the treated textile material, while rmaintaining

“the softening

conpounds of the prior art. Mre preciselyt the present invention rel ates
to a process for conditioning textile materials which makes it possible to

s peadbeals hhaviagp | inemnl kendt ecarbon very

obtain textile materials #hi

results attached to the use of the am nated silicone

| ow (or even absence of) yellow ng, characterized in that the textile
materials are brought int8teBffact with a composition conprising a

pol yor ganosi | oxane havi ng

(R a(X) bzSi (O 3-(a + b)

10

15

20

25
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radicals .. R? and R, which are identical or
different, represent alkylene radicals having
1l to 12 carbon atoms;

radicals of the formula -R*-0-R5- in which the
radicals R? and R® have the meanings indicated
above and one of them or both'are_substituted _
by one or two OH group(s);

radicals of formulae -R*-COO-R5 and -R®-0CO-
RS- in: whi_ch R* and R® have the meanings
above; _

radicals of formula -R®-0-R7-0-CO-R%- in which
R®, R’ and R®, which are identical or aif-
ferent, represent alkylene radicals having
from 2 to 12 carbon atoms ana the radic_al' R’
is optionally substituted by a hydroxyl group; -
U represents -O-l or -NR°-, R? being a radical
chosen .fr_om' a hydrogen atom, a linear or
branched alkyl radical having from 1 to 6
carbon atoms, a divalent radical -R!- having-
the meaning indicated above, one of the
valency bonds being conneéted to i:he nitrogen
atom of -NR°- and the other being connected to
a silicon atom, and a divalent radical of

formula:



>
o

2 3 in which: the synbols R are identical or different and repre- sent a
nogoval ent hydrocarbon radical chosen fromlinear or.branched al kyl

radi cal s having from1 to 4 carbon atons, the phenyl radical and the

3,3, 3- trifluoropropyl radi cal ; the synbol§ X are identical or different and
repre- sent a nonoval ent radical chosen from a hydroxyl group and a linear
or branched al koxy radical having :

——ISLI}: N-R
R1
R¢ R2

in which R® has the meaning indicated above,
R? and ka have the meanings indicated herein-
below and R!° represents a linear or branched
alkylene radical having from 1 to 12 cérbon
5 . atomse, one of the valency bonds (that of R10)
being connected to the nitrogen atom of -NR?-
and the other (that of RY) being connected to
a silicon atém;

- R? are radicals, which are identical or dif-
10 ferent, chosen from linear or branched alkyl
radicals having from 1 to 3 carbon atoms and

the phenyi radical;

- R® represents a hydrogen atom or the radical

Rz;
15 ¢ and those of formu;a:
B R |
—RrRHy N"R3 (I
RZ R2
— - 2
in which

- R’! is chosen from a trivalent radical of for-

mula:
Sheet Has Been ReplacedTh
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from1l to 3 carbon atons; Z represents‘a resi due containing (a) sterically
hi pdered pi peridyl.group(s) chosen from: the residues of fornula: [err] in
which: -Rlerr] is a divalent hydrocarbon radical chosen fr cigShéethiagBearReplacedTh

branched al kyl ene radicals having from2 6o 18 carbon at ons; ,
al kyl enecarbonyl radicals in which the |inear or branched al
contains 2 to 20 carbon atons; al kyl enecycl ohexyl ene radi cals 1n

Co—

”
—(cH,—CH .
m \\CO- where m represents a number

from 2 to 20,

and a triﬁalent radical of fofmula:

where n .represents a

N
N
A number from 2 to 20;

' T

N
— ()

- U’ represents -O- or -NR'!-, being a hydro-

gen atom or a linear or branched alkyl radical

5 having from 1 to 6 carbon atoms;
-R? and R® have the same meanings as those given
10 with respect to the formula (II);

a is a number chosen from 0, 1 and 2;
b is a number chosen from 0, 1 and 2;
fhe sum.a + b is #ot greater than 2.
The polyorganosiloxane used can additionally

15 comprise at least one other siloxyl unit of formula:

(Rle X VSI(O) 3.c.qp (D)
2

in which:
the symbols R and X have the same meanings as those
given hereinabove with respect to the formula (I):;
the symbol V represents: a linear or branched alkyl
20 radical having from 5 to 20 carbon atoms; a rﬁdical
of formula -(CHZ)p-COO-RF"2 in which P represents a

number from 5 to 20 and R1? represents a linear or



I'i near or branched al kyl ene part contains from2 to 12 carbon atons and the
cycl ohexyl ene part contains an -OH group and optionally 1 or 4 2 al kyl
rafli cal s” havi ng from1l to 4 carbon atons; radicals of fornula
R[err]-OR[err]- in which the radicals R’[err] and R[err], which are
identical or different, represent al kylene radicals haV|ng 1 to 12 _carbon
atoms; radicals of hmqlmcﬁua&kyh[ eontainingnicFq nd2 carbon

atoms; a radical of formula -(CHz)q-O-Rn in which g
represents a number from 3 to 10 and RY3 represents
a hydrogen atom, an ethylene oxide chain, a
5 propylene oxide chain, a mixed ethylene oxide +
propylene oxide chain or an acyl radical having from
2 to 12 carbon atoms;
¢ is a number chosen from 0, 1 ahd 2;
- d is a number chosen from 0, 1 and 2;
10 . the sum ¢ + d is not greater than 2.
‘The polyorganosiloxane used can additionally
cémprise (an) other siloxyl unit(s) of formula: |

(R)e (X)¢ Si(O) Ao f) v
2

in which: -
R and X have the same meanings as those given with
15 respect to the formula (I);
e is a number chosen fr&m 0, 1, 2 and 3;
£ is a number Ehosen from 0, 1, 2 and 3;
the sum e + f is not greater than 3.
The siloxyl units of formula (I), when there are
.20 more than two of them, can be jdentical or different from
one.another; the same comment also applies.to the siloxyi
units of formulae (III) and (IV).
The polyorganosiquane used can have a linear,
cyclic or branched étrﬁcture (in the presence of units of

25 types T and/or Q) or a mixture of these structures. In

the case of the presence of mpnoérganosiloxy units of

Sheet Has Been ReplacedTh

T




radicals R4 and R5 have the nmeani ngs indicated above and one of them or
both are substituted by one or two OH group(s); radicals of fornulae
R;[err] COO-Rlerr] and -Rlerr]-0CO- Rerr]- in which Rerr] and Rlerr] have
t he nmeani ngs above; radicals of formula -Rerr]-ORerr]-OCCORerr]- in
which Rerr], R[erlﬂ and Rlerr], which are identical or dif- ferent
represent al kyiy@ee aNYHL %W%t#r%nfﬁl‘t)m) '12t]éaF%oﬁnhF6n§r&n&nt e

radical R7 is optionally substituted b dr ox roup; pres nt s
-0 or -NR] er Propoytdon afafymest, dioc §I ﬁg‘s 5¥’F8%’: z§°h3'fa1°o oy

| i near or. brar&;%%%a%'oﬁlorx%dlucnailts of r]% fr%‘n 1to6

The polyorganosiloxane used is, for example, a

5 linear polydiorganosiloxane of average formula:

IIQ ' _] R 1'314 .
Y- Sl"’ §1— S 1—' Sl—O $i—Y _ V)
R14 yA \' Rl4 :

t

in which:
the symbols R, Z and V have the meanings given
hereinabove with respect to the formulae (I) and |
(III);
10 . the symbol Y represenfs a monovalent radicai chosen
from the radicals R, Z, V and X;
the symbols R'¢ are identical or different and
represent a monovalent :l_:adicai chosen from a radical
R and a radical X such as defihed hereinabove with
15 respect to the formula (I);
r, 8 aﬁd t are equal to zero or represent integers
or fractional numbers greater than 0, with the
additional condition according to ﬁhich, if r = 0, -
at least one of the two radicals Y represents the
20 radical Z.
Preferably, in the process of the invention, the.
composition used combriseé a polyo.rganosiloxane con-
taining (a) unit(s) of formﬁlae (I) + optionally (III) +

optionally (IV) or a polyorganosiloxane of formula (V)é
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. carbon atons, a divalent radical -Rerr]- having the meani ng indicated
- abgve, one of the val ency bonds being connected to the nitrogen atom of
err]- and the other being connected to a silicon atom and a dival ent
rad| cal - of fornul a: 5 [err] in which R®rr] has the neaning indicated
above, R err] and R err] have the neanings indicated herein- bel ow and
Rlerr] represents awhinbahag bexngmke, on average: from 2 to 1600

silicon atoms, from 1 to 100 residues Z, such as
those defined hereinbelow, and from- 0 to 50 residues
V, such as those defined hereinbelow;
5 - and in the struéture of which:
'R is chosen £rom methyl ethyl, n-propyl and
J.sopropyl rad:.ca.ls, | _
X is chosen from hydroxyi, methoxy and ethoxy
. radicals;
10 - Z is chosen from residues containing (a) piperi- -
dyl group(s):
¢ of formula (II) in which:
-r* represents a hydrocarbon radical chosen
from: - | |
15 . linear or branched alky'iene radicals
having from 3 to 12 carbon atoms;
the radical - (Cﬁz) 10-CO-;
élkyleﬁecyclohexylene radicals in which
the 1inea.r' or branched alkylene part con-
20 _ tains from 2 to 6 | carbon atoms and the
cyclohexylene part contains an -OH group
and optionélly 1 or 2 alkyl substitﬁents
having 1 to 4 carbon atoms;
radicals of formula -R*-0-R5- in which the
25 radicals R* and R%, which are identical or
different, represent alkylene radicals
having 2 to 6 carbon atoms; .
radicals of formula -R¥-0-R%- in which the
[ S _
et Has Been ReplacedTh X
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radicals R* and R® have the meanings




al kyl ene radical having from1 to 12 carbon atons, one of the val ency bonds
S (that of Rlerr]) being connected to the nitrogen atomof -NRerr]- and the
other (that of Rlerr]) being connected to a silicon atom Rerr] are
radi cal s, which are identical or dif- feraot, chosen fromlinear. or
branched al kyl radicals having from1 to 3 carbon atons and the phenyl
radical; - Rlerr] represents dnkicatgedn woyra candmsr:'miisubsﬁq.butkd byd
those of formula: [err] in which _
an OH group;-
radicals of formulae -R%*-C00-R®- and
-R4-0C0-R5- in which R* and R® have the
5 mean:l.ngs above;
radicals of formula -R®-0-R7-0-CO-R%- in
which R, R’ and R®, which are identical
or different, represent alkylene radicals
having from 2 to 6 carbon atoms and - the
10 - radical R’ is substituted by a hydroxyl -
group; '

-U represents -0- or -NR?- where R? is a
linear or branched alkyl radical having
from 1 to 4 carbon atoms;

15 -R2 represents a methyl radical;
¢ and those of formula (II’) in which:

-R*! is chosen from:

- a trivaient radical 6f formula: -

: - _Co—
—(CHZ)';"C( where m represents a number
CcOo—
from 2 to 10,

and a trivalent radical of formula:

20

_ N—¢ |
/4 where n represents a
— (CHz);l—'NH"( N
' ' number from 2 to 10;
-U’ represents -O- or -NR1-, R!?! being a li-
25 near or branched alkyl radical having

from 1 to 4 carbon atoms;

-R? represents a methyl radical;
' iis Sheet Has Been Rep Iaced Th
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- R[érr] S choseh froma trival ent radical 'of for- mul a:. 6 [err] and a
tr+valent radi cal of formula: [err] - U represents -O or -NRerr]-
R[err] being a hydro- gen atomor a |inear or branched al kyl radical having
from1l to 6 carbon atons; -R[err] and Rlax] have the sane neani ngs as
those given with respect to the formula (11);
: . V is chosen from: a linear or branched alkyl radical
having 5 to 18 carbon atoms; a radieal of formula
- (CH,) ,,-C00-R'? in which R'? represents a linear
alkyl radical containing 1 to 6 carbon atoms; a
5 radical of formula - (CH2)3-0-R13 where R'® represents
a hydrogen etom; an ethylene oxide chain, a -
propylene oxide chain,_ a mnixed ethylene exide +
propylene oxide chain or an acyi group having . from
2 to 6 carbon atoms.
10 In the context of this preferential embodiment,
the linear polydiorganosiloxane of formula (V) has the
following values for the symbols r, s and t:
r is an integer or fractional number ranging from 0
to 98 w:.th a condition according to which, if r = 0,
15 at least ome of the two radicals Y represents the
radical Z;
. s is an integer or fractional number ranging from 0
to 48; |
t is an integer or fractional number ranging from 0
20 to 1598;
the sum r + 8 + t is an integer or fractional number
ranging from 0 to 1598.
More preferentiaily, in Ehe process- of the
invention, the composition used comprises a polyorgano-
25 siloxane containing wunits " of formula () + (IV) +
optionally (III) or a polyorganosiloi:ane of the formula
(V) :

- which has per mole, on average: from 5 to 800 sili-

con atoms, from 1 to 60 residues.Z, such as those
lis Sheet Has Been Replaced




a is a nunber chosen fromO, 1 and 2; b is a nunber chosen fromO, 1 and 2;
the suma + b is not greater than 2. The pol yorganosil oxane used can
adtlitionally conprise at |east one other siloxyl unit of fornmula: (R)c
(X)dVSi (O 3-(c+d)(l) 2 in which: the sya2ols R and X have the sane

meani ngs as those gi ven herei nabove with respect to the formula (1), the
synmbol V represent fefdned drsrainbelow,heand| Eybmr 8diteal 2haveajdaesnVs to 20
carbon atons; a radical of fornmula -(CHerr])p-COO R err] in which p
represents a nunbemsuchomss theos20 defdnRde henedpdbediows a | i near or

- and in thg structure of which:
R is a methyl radical;
5 . X is chosen from hydroxyl and methyl radicals;
Z is chosen from residues containing (a) piperidfl
group(s) :
¢ of formula (iI) in which:
.- .R? represents a trimethylene, decamethylene-
10 | : ~ carbonyl, 2-hydfoxy-4-oxaheptamethyiene or
6-hydroxy-4,8-dioxa-3-oxoundecamethylene
radical;
- U represents -0- or -NR? where R? is chosen
from methyl, ethyl, n-propyl and ¥n-buty1

15 radicals;

R2 represents a methyl radical;

- R3? represents a hydrogen atom;
¢ and those of the formula (II’) in which:

- R’ ig choseﬁ from the radicals of formulae:
Co—

-—-CH/ and
~

BRSERE

AR
—cuys—nNH{ N
| PN

20 - U’ represents -_O; or -N-R'- where R is

chosen from methyl, ethyl, n-propyl and n-

butyl radicals;
lis Sheet Has Been Replaced Tk
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7 branched al kyl radical containing 1 to 12 carbon atons; a radical of

- fogmul a

r adi cal

t han 2.

-(CH err])g-ORerr]

a m xed et hyl ene oxi de + propyl ene oxide chain or an acyl

having from2 to 12 carbon atonms; c is a nunber chosen fromO,
and 2; d is a nunber chosgh feépresents adlchtéthii'lersdma:l-l- d is not greater

10

15

20

25

- R3 represents a hydrogen atom;

v is.chosen from n-octyi and methyl or ethyl deca-
methylenecarboxylate radicals.

In the context of this more preferential embodi-
ment, the linear polydiérganosiloxane of formula (V) has
the.following values for the symbols r, s and t:

r is an integer or fractional number ranging from 0
to. 58 with the condition according to which, if
r = 0, at least one of the two radicals Y represents
the radical Z;

s ié an integer or fractional number ranging fiom 0
to 18;

t is an integer or fractional number ranging from 3
to 798;

the sum r + 8 + t is an integer or fractional number
ranging from 3 to 798._

. Generally, in the process according to the

In which q represents a nunber from3 to 10
~ant R13 represents a hydrogen atom an ethyl ene oxi de chain,
oxi de chai n,

a propyl ene

1

present invention, 100 g of polyorganosiloxane such as '

those defined above compriée 5 to 200 milliequivalents
(meq) of (a) hindered piperidyl group(s).
The = polyorganosiloxanes defined above, for

example those of formula (V) where R'¥ is R, can be

. prepared from a polyorganosiloxane compound containing'

(a) functional group(s) =SiH of formula:

R
Y'-éi— VD
R
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: The pol yor ganosi | oxane used can additi onal l y—eemer—n—se—é&n)—e{—he%m | oxyl

sunit(s) of formula: (Re (X)fSi (O 4-(e + f): FIE and X
" the sane neanings as those given with respect’$ a?‘f-& eis
nunber chosen fromO, 1, 2 and 3; f is a hﬁnb H 0, 1, 2 and

the sume + f

I S not greater than 3. The silo rrrula (r,

‘there are noreinhwhieh® of them can be identical or different from one
anot her; the same comment al so appl ies to the silox units gzqrggtlaae

(1) and (rv):

10

15

20

25

the symbols R, r, s and t have e genera
ferential meanings given hereinabove for the formula
(V);
_the symbol Y’ repfesents R, a linear or branched
alkoxy radical bav:i.ng from 1 to 3 carbon atoms or a
hydrogen atom.

Replacement of the hydrogen atoms of fhe‘ dompoﬁnd

(VI) by the residue 2z of formula (II) or (II’) and

have
a

3;
when

optionally by the residue V is carried out by reacton of -

the compound containing (a) functional group(s) .ESJ'.H of
formula (VI) with another compound having an ethylenic
unsaturation.capable of reacting by a hydrosilylation
reaction' in the presence of an appropriate catalyst, such
as, for example, a platinum catalyst; this other compound
will therefore be the unsaturated precursor of the
residue Z of formula (II) or (II’) or of the residue V.
Mention may be made, é.s precursor of the residue V, 'byl
way of examples, of 1l1l-octene, methyl wundecenoate,
1-dodecene or 1l-octadecene. Mention ma.y be made, as
precursor of the residue Z of the formula (II), by way of
example, of 4-allyloxy-2,2,6,6- Ee‘tfamethylpiperidine .
Mention may be made, as precursor of the residue Z of’
formula (II’), by way of example, of bis(2,2,6,6-tetra-
methy1-4-piperidyl') allylmalonate. For further details
regarding this process, reference may be made to the
document FR-A-2,642,7€4.

It is alternatively possible, to form the residue

%2 of formula (II), to carry out the reaction in the



The pol yorganosi | oxane used can have a |linear, cyclic or an&éEtlhledBéérr

) (ln the presence of units of types T and/or Q) or a mxtur

stfuctures. In the case of the. presence of m)noorganosH u
type T and/or of units Q(Sierr]), theskunits are in the pr

at nost 10 %wth respect to the nunmber of diorganosiloxy units of type D.

The pol yor ganobelboeirg useayd s inf om eiangt:e stagenca MM@qubxane

of average fornula: [err]
react:.on i8 carried out between the compound containing

(a) functional group(s) =SiH of formula (VI) and a
difunctional precursor of the radical R? carrying, on t_he
5 one hand, an ethylenic double bond which will react with
the .=SiH funcﬁional groups and, on the other hand, a
‘group capable of reactihg with a precursor of the radical
-U- (hindered piperidyl) and then, in a second stage, a
second . reaction is carried out which is targeted at
10 attaching the said precursor of the radical -U- (hindered :
piperidyl) to the product obtained on conclusion of the
first stage. |
By way of example, when U represents NR®, use is
advantageously made, as precursor of the radical RY, o;f
15 a compound containing an ethylenic double bond and an
epoxy  group, such as especially 3-a11yloxir-1,2-
epoxypropane. On conclusion of t.:he first stage, there is
then forméd a iaroduc.t corresponding to the starting
compound of formula (VI) in which all or part of the,

20 hydrogen atoms have been replaced by the radicals

—"(CHZ)?;'—'O"‘CH‘:;'-CIi'—'/CI-I2
0

in the second stage, the epoxidized product thus obtained
is reacted with the precursor of formula HNR’- (hindered
pyridyl). |

25 The hydrosilylation reaction between the =Si-H
functional groups of the organésiloxane compound (VI) and
the precursor 'éompounds of .the radicals Z and V can be

carried out's:i_.multaxieously by adjusting the molar ratios



~in which: the synbols R, Z and V have the neanings given herei nabove with
~respect to the formulae (1) and (lI11); the synmbol Y represents a nonoval ent
.radical chosen fromthe radicals R Z, V and X; the synbols Rerr] are
identical or different and represent a noh&éval ent radi cal chosen froma

radi cal R and a radical X such as defined herei nabove with respect to the
fornula (1); rofsthedvaripuscyeactanteer 8sop fupetient ofnthgepymbprs r
fractional numbers greater than 0, with the additional condit{ion acgording
to which, if rasdos slegixzad. oFRig: reRetioR. r KIOWR POF 28y ctBnraTERHEd

out in the presence of an appropriate catalyst such as,

for example, a platinum catalyst.

5 ~ The polyorganosiloxanes defined above, for
example those of formula (V) where s = 0, can be pre-
pared, by a process containing hydrolysis and polyconden-
sation stages, in the presence if necessary of a basic
catalyst, from a mixture, in éuitable proportions, of -the

- 10 following reactants,

a hydrolysable silane of formula:

(Rlg X)3gSiZ (VI

in which: the symbols R and Z have the general or

preferential meanings given hereinabove £for the

formula (I), g is a number chosen from 0, 1 and 2
15 and the symbol X’ represents a liﬁéar.or branched

alkoxy group having'from 1 to 3 carbon atoms;

a polydiorganosilpxane.corrésponding to the formula

(V) wherer =0, s =0, t = 10 - 500, R is R and ¥

is OH, and/or

20 a cyclic polydiorganosiloxane of formula:
. R .
iis Sheet Has Been Replaced Tt i
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in which R has the general or preferential meaning
given hereinabove for the formula (I) and u is an

integer or fractiohal number ranging from 3 to 10;



«

r adi cal

Z. Preferably,

in the process of the invention, the conposition

used conpri ses a pol yorganosil oxane con- taining (a) unit(s) of formul ae
(I3.+ optionally (II1l1) + optionally (1V) or a polyorganosil oxane of fornula
9 which has per nole, on averagelZfrom2 to 1600 silicon atons,

from1l to 100 residues Z, such_as those defined hereinbel ow, and fromoO to

(V)

50 residues V,” suc

whi ch:

Ansks optdenaddy; AcgbainaterBioatingdagantheossigsinge of

of a compound of formula (V) where r =0, 8 =0,

t =

the

0 - 50, R is Rand Y is R or Z [R and Z having

general or preferential meanings given here-

5 inabove for the formula (I)].

The polyorganosiloxanes defined above,_ corres-

ponding to the formula (V) where 8 = 0, can alternatively

be prepared by another process consisting in carrying out

the polycondensation, in the presence if necessary of an

10 acidic or basic catalyst, of a mixture in suitable

15

20

proportions of the following reactants:

a polydiorganosiloxane or a mixture of polydiorgano-

siloxanes of formula(e):

HO%%—({I:H. Candfor %—
@ @

where the symbols R and Z have the general or pre-

ferential meanings given hereinabove for the formula
(I}, v is an integer or fractional number ranging
from 10 to 500 and w is an integer or fractionmal
number ranging from 3 to 10;

a pol'ydiorganosiloxahe cq'rresponding to the formula
(V) where r = 0, 8 = 0, t = 10 - 500, R is R and ¥
is OH, a._nd/or a cyclic polydiorganosiloxane of

formula (VIII):;

~and optionally a chain-terminating agent consisting

of a compound of formula (V) where R = 0, s = 0,

-~ W ‘tis Sheet Has Been Rep
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R is chosen fromnmethyl, ethyl, n-propyl and isopropyl radicals; Xis

chosen from hydroxyl, nethoxy and ethoxy radicals; Z is chosen from

reli dues cont ai ni ng (a) pi peri- dyl group(s): of formul a (I'1) in which:
-Rlerr] represents a hydrocarbon radi cal 18hosen from Iinear or branched

al kyl ene radicals having fron1§?to 12 carbon atons; the ra

“(CH err])[err] - COt: =aPkyl BRecRt! v ank ¥ 48 RO #n WnFEﬁ FhBaT’F'ﬂgar or

branched al kyl ene part con-
the general or preferential meanings given herein-

above for the formula (I)].

The abovementioned synthetic routes of the poly-

‘5 organosiloxanes of formula (V), based on polycondensation
reactions, afe carried out at a temperature lying in tﬁe
range from 120°C to 160°C for a period of time which will
depeﬁd on the température chosen and can' vary, for
example, between 3 - 4 hours, the reaction being carried

10 | out at approximately 150°C,'and 5 -6 hgurs,-the reaction
being carried out at approximately 130°C.

As regards the datalyst which can be used, and
the use of a catalyst corresponds to a preferred
embodiment, recourse may be had to a base consisting of

15 a hydroxide, carbonate or bicarbonate of an alkali metal,
such as for example sodium or potaésium, or, if appro-
priate, to an acid consisting of a strong inorganic mono-
or polyacid, which may or may not contain oxygen, such as
for example hydrochloric, nitrie, sulphuric or phosphoric

20 acids. The amount of catalyst, when one of them is used,
expresséd by the percentage by weight of pure base or
pure acid with respect to the weight of the combined
silicone reactants involved, lies in the range from 0.005
to 5 %.

25 At the end of ﬁhe raaction, when.a catalyst has
been used, the medium is brought to neutral pH by ad-
dition of a specific'amounﬁ of an appropriate neutra-
lizing agent.

In the process of the invention, the composition

1is Sheet Has Been ReIpIacedTh
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tai ns from2 to 6.carbon atons and the cycl ohexyl ene paistS laced)
- group and optionally 1 or 2 alkyl substituents having 1 oNs;
radicals of formula -Rlerr]-O-Rerr]- in which the radic

Rlerr], which are identical or different,19epresent alkylene radlcals
having 2 to 6 carbon atoms; radicals of fornula -Rlerr]-O- R er L ¥h|ch
t he radical s I{:m?lanugﬁmqquwqm FeRtainimg (a) unit(s) o

10

15

20

25

formulae (I) + optiomnally (III) + optionally (IV) or a
polyorganosiloxane of formula (V) can be in the form of

solutions, dispersions or emulsions. The_solutions are

generally prepared using organic solvents. The disper-

sions can be prepared by using agueous media or Organié'

diiuents. Emulsions are generally of the oil-in-water
emulsions type and are prepared according to conventional
methods by using water and appropriate surface-active
agehts.

The process according to the present invention

can be implemented on any woven or knitted fabric and

~ even on those made of non-woven material.

The fibres used for producing these fabrics can
be especially made of cotton, polyester, polyamide,
viscose, polyacrylate, wool, linen or cellulose acetate
as well as elastomeric fibres. Of course, it is possible
to use mixtures of fibres;

In the ©process according to the present
invention, in order to apply the composition comprising
the polysiloxane to the fabric to be treated, use is made
6f the conventional techniques of thé textile industry,
especially by resérting to the impregnation techniqué
known as padding.

When the fabric is treated with an aqueous
composiﬁion or a composition comprising aﬁ organic
diluent or solvent, tﬁis‘fabric is then subjected to a
heat treatment in order to quickly drive off the water,

the diluent or the solvent in the form of vapour.



i ndi cat ed above and Rlerr] is substituted by an OH group;- radicals of
formulae -Rerr]-COO-Rerr]- and -Rlerr]-OCO-Rerr]- in which Rerr] and
Rlerr] have the neani ngs above; radicals of fornula
-Rlerr]-o-Rerr]-OCORerr]- in which R20r], Rerr] and R err], which are
identical or different, represent alkylene radicals having from2 to

carbon atons and the r@enenalky.i sheupmount of BRPYHIA%A0L %?RR]?)’,“:@%

represents -O or -NRerr]- _where Rerr] i | i near or _branched al kyl
radi cal havi ngoRrbhe 1t¥eated fexile Q‘Ft%;erfaf corresponds to an amourlt

of between 0.1 and 2 % by weight with respect to the
weight of the dry treated textile material.

5 The examples which will follow illustrate fhe
preparation of polyorganosiloxanes containing (a) sﬁeri-
cally hindered piperidyl functional group(s) and their
use in the process according to the presqnt.inventionL
Example 1

10 Preparation of a polydiorganosiloxane containing .
tetramethylpiperidine functional groups.
The following are introduced into a reactor
: équipped (with a stirrer, a thermometer, a dropping
funnel,Fa reflux condenser and a system for introducing
15 dry nitrogen): |
- 447.7 g (2.1 mol) of 4-n-buty1amino-2,2,6(6-tetra-
methylpiperidine,
- 1,000 g of epoxidized polydiorganosiloxane campound

of average formula:

| CHy CH,
(CH,) Si0—-Si—0-—F§i~ Si(CH,),
|(cH CH
! 28 Pl B PP
]
cr,
)
/O
CH,
20 assaying at 52.7 meq/100 g of glycidyl functional

groups (meq = milliequivalent), and

- 217 g of isoamyl alcohol. A
- +is Sheet Has Been RerlacedTl'




-Rerr] represents a nethyl radical; and those of formula (11') in which::

-R [err] is chosen from - a trivalent radical of formula: [err] and a
fr‘lvalent_radlca! .of formula: [err] -U represents -O or -NRerr] -,
Rlerr] being a li- near or branched al ky2iradical having from1l to 4 carbon

atons; -Rlerr] represents a nethyl radical;
All the reactants were degassed beforehand with

nitrogen before introduction into the reactor. The
reaction medium is brought to 135-140°C. After reacting
for 10 hours, the isocamyl alcohol and the excess amipe
5 are removed by distillation under reduced pressure (1.33-
_2_.66.-102Pa) for 7 hours. There are thus obtained 1104.2
.g of silicone oil and .5-5‘7.3 g of distillate.
The basicity valﬁe (-N- tertiary amino and NH
residue. of the piperidyl nucleus) determined on the oil
10 using a titrated perchloric acid solution (0.1N) is
98.5 meq/100 g of polymer, the theoretical value being
94.8 meq/100 g..
Proton and silicon nuclear magnetic resonance
(NMR) analyses are ca_rr'ied out. Interpretation of. thé
15 spectra confirms the structure of the expected product,

that is to'say a product of average formula (product Pl):

S (|:H3 1| §Hs :
(CH) Si Si— Si—¢ Si(CH,),
CH, 110'
_ 5 '

CH, cH
(CH,)"O—CH;~CH(OH)—CH;—N—  NH
n-CH,
CH, CH,

P1

lis Sheet Has Been Replaced Tt

Example 2 ' :

The same operations are carried out as in Example
1, using:

20 - 4 g (O..0188'mol) of 4-n-butylamino-2,2,6,6-tetra-



. atons;

V i's chosen from a linear or branched al kyl radical having 5 to 18 carbon

: a radi cal
“répresents a linear alkyl

of formula -(CHerr])[err]-COO R err]

r adi cal

_ in which R err]
containing 1 to 6 carbon atons; a radical

of formula -(CHerr])[err]-O-Rerr] wher@2R[err] represents a. hydrogen

atom an ethylene oxide

chai n,

a propyl ene oxide chain, a m xed

et hyl ene oxi de + pmgbhydpdpediddnehai n or an acyl
carbon atons. In the context of this preferential

group having from2 to 6
enbodi nent, the |inear

pol ydi or ganosid oxa®® of fafi nepexidizeds R IIATIARGRL LOKIR] FOPPOND

synbols r, s and t: r is an jnteger

r fracti
98 with a conditi ofoFReFRAAI D Shhi '

, floFmpl%r_] %!iven in

nuner Erxggln%ilrég 1f'5%rp 0to

of

10 of

comprising 670 (CH;),8i0,,, units instead of 110 and
assaying at 9.4 meq_/loo g of glycidyl functional
groups, and
8.1 g of isoamyl alcohol.
After reacting for 7 hours at 140°C and .remov_al
the volatile species, 46 g of silicone oil and 9.9 g

distillate are cbtained.

A basicity va_iue of 18.7 meq/100 g (the theo-

retical value being 18.8 meg/100 g) is determined by

titrating the silicone o0il with a perchloric acid so-

lution (0.02N).

15

(NMR)

Proton and silicon nuclear magnetic resonance

analysés are carried out. Interpretation of the

spectra confirms the structure of the expected produc‘t,

that is to say a product of average formula (product P2):

_ T CH,
(CH,);si Si— Si= Si(CH,),
- | CH,
5- 670
CH, CH,
NH

(CHZ)'3"0"'CH2" CH(OH) —CHZ-—I}I

n-C
P2
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& ) - ) ' .
at least one of the two radicals Y represents—the radical Z; s.is an
i nteger or fractional nunmber ranging from O (Ogkt His Béen®eplabdeger or

friacti onal number ranging fromO to 1598; the _ i's an integer
or fractional nunber ranging fromO to 1888. mwu M!B“Ll ally, 1in the
process of the invention, the conposition u pol yor gano-

si | oxane cont Exampdendits of formula (1) + (1V) + optionally (II1l) or a

ol yorganosi | oxane of the fornul.a : which has, per nol e, _op, average: from
E tg 880 sili- Description J;Aan application test of Qhe s;ig-

cone products Pl and P2 according to Examples 1 and 2.

A square (15 x.iScm) of sky-blue, serge-like,

5 67/33 by weight polyester/cotton cloth, with a density of
200 g/m?, is"immersed in .a white spirit solution
containing 2.3 % by weight of the silicone product to be
tested. After straining, the cloth ié dried at 40°q for
15 minutes in a ventilated oven and then heated at 160°C

10 for 30 minutes. The level pf silicone product deposited
on cloth is of the order of 1 % by weight.

Measuring in order to evaluate the yellowing of
the treated piece of cloth is carried out using an ACS
Sensor II spectrophotometer marketed by the Company Data

15 Color with use of the luminant device D65 which repro-
duces natural light and the calculation method is that -
well known in the textile industry for measuring the
whiteness index WI 313. |

The result of the measurement is expressed in the

20 following way: _
| A WI = WI control cloth - WI treated cloth
where WI control cloth:

whiteness index of the cloth treated with the white
spirit solution in the absence.of silicone product

25 and then dried and heated (average index over 3

measurements carried out on diffefent parts of the
cloth),
WI treated cloth:

whiteness index of the cloth treated with the



con at ons, from1l to 60 residues Z. ‘such as those 12 defined

: here'! nbel ow, and fromO to 20 residues V, such as those defined

herei nbel ow; and in the structure of which: Ris a nethyl radical; Xis

chosen from hydroxyl and nethyl radicals;2€ is chosen fromresidues

containing (a) piperidyl group(s): of forrrula (1), in which: - Rlerr]

represents a trinet ﬁ9l§he°nd&fan%¥¥mm product in white spirit and
then dried and heated (average index over 3
measurements carried out on different parts of the
cloth).

5 The degrees of yellowing, expressed by the
relative whiteness '_indek AWI, of the various cloths
treated with:

- the silicone broducts Pl and P2 resulting from
Examples 1 and 2;

10 - in Comparative Exampie A: a silicone compound of -

average formula (compound C1):

e [T°]

CZH; 0 iIHG _L ‘_ | J C2H5
3 (CH,)
| 75 L[ %3418

NH,

- in Comparative Example B: a silicone compound of

"average formula (compound C2):

ool (Lol e
?Jno I-«|:H )3J 15

L
(i),
NH,

- in Comparative Eﬁ:ample C: a silicone compound of

15 average formula (t_:omp_oﬁnd Cc3):

-
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carbonyl, 2-hydroxy-4-oxahept anet hyl ene or .

* 6-'hydr oxy- 4, 8- di oxa- 3- oxoundecanet hyl ene radical; - Urepresents -O or

~NRO where R9 is chosen fromnethyl, ethyl, n-propyl and n-butyl radicals;

- Rerr] represents a nethyl radical; R eRb] represents a hydrogen atom

and those of the fornula (II' in which: - R‘[err] is chosen fromthe

radi cal s of fornul ae: [err] U'] repq‘e 1 or -N-Rlerr]- where Rerr]
3N- and

is chosen frommethyl, eth prop butyl radicals;
(CH,),Si0 81

L _l SI(CH3)3
CH 670 l Is

(CH,);OCH,CH(OH)CH,N(CH,CH,0H),

 which was prepared according to the information
given in EP-A-0,546,231; |

are shown in the following table. The results of the

handling tests of the treated cloths also appear in this -

5 tabie; these tests are car:r;ied out by hand by .6 people

and the result is expressed either as pleasant soft

handle (PS) or as unpleasant, softness-free handle (US).

- Basicity value in
Silicone product and
Ex. Functionalization ' :lr:?i/ulcotog of AWIL | Handle )
P1
1
(CH2)30CHCH(OH)CH,N(Bu) H 9%.5 048 |- PS
2 |Pp2
(CH2) 30CH,CH(OH)CH,N(Bu) H 18.7 -032| PS
A |CI
(CHp)3 NH, 143 (NHy | 923 | s
B |C2
(CH2)3 NH(CH))oNH> 31.2 (NH+NHy) | 28.50 PS
Cc {C3
(CHp)30CH,CH(OH)CHoN(CHoCHo0H), | 9.0 (tertiaryN) | 332 | s

______________————’—_'—_.'
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13- Rlerr] represents a nethyl radical; - Rer
atom V is-chosen fromn-octyl
met hyl enecar boxyl at e radi cal s.

éufgﬁﬂert
t he |inear polydi organosil @§ane gk IH

enbodi -

foll owi ng values for the synbols r,
58 with the condition accordi ng to which,

nunber

ment

rangi nExampie0 4 o.

and net hyl
I n the cont ext

or

s and t:

L BT Beqnd 0gen
[ HU“Ief erenti al
has t he

r is an integer or fractional

0, at least one of the two radicals Y represents

Preparation

of

another

po

i f

lydiorganosiloxane

containing tetramethylpiperidine functional groups.

The following are introduced into a reactor

5 . equipped (with a stirrer, a thermometer, a reflux conden-

ser and a system .for.introducing dry nitrogen):

- 949 g (3.21 mol) of octamethylcyclotetrasiloxane,

- 44.8 g of polydiorganosiloxane compopnd of average

formula:

formﬁla:

CH, CH,

CH;-Si—0 $i—0

CH; | CH,

CH,
'—T#i —0
CH CH
2 3
gHz CH,
CH;—0 N—-H
CH3 CH,
— -3

CH,

0

4.3 g of polydimethylsiloxane compound of average

i—CH,

H,

4

All the reactants were degassed beforehand with -

nitrogen. The reaction medium is brought to 145-155°C.

0.104 g (0.0018 mol) of KOH as an aqueous solution (20 %

15

by weight) are added. After reacting for 3 hours, the

catalyst is neutralized with 0.138 g (0.0012 mol) of

phosphoric acid (containing 85 % by weight of pure acid),

the same temperature being maintained for 1 hour. The

r



the radical Z s is an int eger or fractional nunber rangi ni she@Mal Bodn RSsladed
is an integer or fractional nunber ranging from3 to 798; t -
i s an integer or fractional number ranging from3 to 798. Bm&mum

;

process according to the present inventi @A, 100 g of polyo
such as those defined above conprise 5 to 200 m|liequivalents (neq) of (a)

hi nder ed pi periedgitignoupixsturdhds papoxatedi uodane rednged cRregsyve,
exanpl e those of formdla V) where Rlerr] is R can be_prepared, from.a

pol yor ganosi | d%a®8 -38ipdPald €ent 3i honrs. 886 g of silicone oil and

10

15

20

105 g of distillate are thus obtained.

The basicity value of the silicone oil is

18.8 meq/100 g of polymer (the theoretical wvalue being

18.0. meq/100 g).

Proton nnd siiidon nuclear magnetic resonance
(NMR) analyses are carried out. Interpreﬁation of the
specnra.confirmn the structurn of the expected product,

that is to say a product of average formula (product P3):

o [m] [m] e
CH;=$i—O[-$i—0-——Si—01T—Si—CH,
CH, | CH, CH, CH,

96 éH 14
I 2 CL_cn,

CH;-O N—H
P3 CH; cH,

- Example 5

Description of tne application tests of the
silicone product P3 according to Enample 4,
| The application tests are carried out on pieces
of cloth which have been brepared and treated as indi-
cated hereinabove in Example 3:
- with the white spirit solution containing the sili-
cone product P3;
- with the whiié spirit solution which does not con-
tain any silicone product (Comparative Example D);
and

- with the white spirit solution containing a silicone

t
Ilhe

for



(a)i functional group(s) =SiH of fornula: [err] 14 in which: the synbols

"R r, aand t have the general or pre- ferential neanings given hereinabove

for the fornula (V); the synmbol Y represents R a linear or branched
al koxy radical having from1l to 3 carbon a8ons or a hydrogen atom
Repl acenent of the hydrogen atonms of the conpound
compound C2 according to the prior art and described
hereinabove in Example 3 (Comparative Example E).
The pieces of treated cloth are dried and then
heated as indicated hereinabove in Example 3.
5 . The degrees of. yellawing, ‘expressed .by the
relativé whiteness index AWI, are evaluated as indicated
hereinabove in Example 3.
Handling tests are also carried out as indicated
hereinabove in Example 3.
10 The results obtained are collated in the -

following table:

Silicon product dnd Basicity value in
Ex. ' Funcﬁznalization meq/100g of AWI | Handle
product :
1P3

5

(CHp)3 H ‘ 18.8 -018| bPs
p |No silicon product _ 0 Us
E |C2 - 30.0 2680 | Ps

{CH2)3NH(CH2)aNH3 - | (NH+NHY)

1is Sheet Has Been Replaced Tt
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(Vli) by the residue Z of forml a (rn) or' (rr*) and optiona.llv by the

residue Vi
functi onal

s carried out by reacton of the conpound containing (a)

et hyl enic u%;g?m Z% i zﬁi ?ag;br gr g}“ ?eg\c/{ |) n%\gw Znﬁ;tlgre(rjsfﬁmulﬂmimqmmm" n

the presence of an appropriate catalyst, such as, for exanplé, & platfnum

catal yst; t

of the residue Z of formula (I1) or (I11")_ ,or, of, the residue

_ V.. Nept
be made, as precursor bf PRecees| KRF veopdikdpndpg.bagFile Jpate n"'fie?le,

his other conpound will the¥eABM® be the unsaturated precursor
on may

t hyl d 1- dode; (o L- d . Mept b
ot colrsor of (WRLFBMIRR & GPASRIELS K5 SOCALE. CHyChAS BICHARHY CArLgf

4-al | yl oxy-

5

10

- 15

20

2, Zégpgéigiifr‘mﬁéﬁl |£ iﬁe_eraisdaine'handle and a very low (or even
absence of) yellowing, characterized in that the textile
materials are brought : into contact with a composition
comprising a polyorganosiloxane having, per mole, at

least one unit of general formula:

(R1gHZSIO) 3-(a + b) | 0O
2

in which:
the symbols R are identical or different and repre-
sent a monovalent hydrocarbon radical chosen from
linear or branched alkyl radicals having from 1 to
4 carbon atoms, the phenyl radical and the
3,3,3-¢tri fluorépropyl radical;
the symbols X are idehtical or different and repre-
sent a monovalent radical chosen from a hydroxyl
group and a linear or branched alkoxy radical having
from 1 to 3 carbon atoms; |
Z represents a re_sidue containing (a) sterically
hindered piperidyl group (s) chosen from :

¢ the residues of formula:

—R-y NR3 )

in which:
iis Sheet Has Been ReplacedTt
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Ment i on may be - r c;)f't'heresidueZof formula (11'), by way
of exanpl e, of g? Dmﬂﬂ&m W WEII nmet hyl - 4-pi peridyl) allylnmalonate. For
further details ocess,. reference may be made to the

document FR-A-2,642,764. It is alternatlﬁﬂly possible, to formthe residue

Z of formula (Il), to c out the reaction_in the 15 follo
inafirst stage, ah ro%lﬁlﬂ afivalenticthydrocarken E&d&fﬁlbe%gﬁnt he

conmpound cont ai ning (a) f];%,r}ﬁt'onal group (s) =SiH of formula (VI) and a

linear or branched alkylene radicals having
from 2 to 18 carbon atoms;

5 _ - alkylenecarbonyl radicals in which the linear
or branched alkylene part contains 2 to 20
carbon atoms;
alkylenecyclohexylene radicals in which the

_linear or bra_nched alkylene part c§ntains from
10 | 2 to 12 carbon "atom_s a_,nd the cyclohexylene.
part contains an -OH group and optionally 1 or
2 alkyl radicals having from 1 i:o 4 carbon
atoms; _
radicals of formula -R"’-‘O-Rs-. in which the
15 ' radicals R* and Rs, which are identical or
' 'differenﬁ, represent alkylene radicals having
1 to 12 carbon atoms; |
radicals of the formula -R!-0-R®- in which the
radicals R* and R’ have the meanings indicated
20 _ above and one of them or both are substituted
by one or two OH group(s):
. :Eadiéals of formulae -R*-Cc00-R% and -R5-0CO-
R5- in which R?! and R® have the meanings
above;
25 - radicals of formula -RG-O-R7-O-CO-R8- in which
RS, R’ and R®, which are identical or dif-
ferent, represéni: alkylene radicals having

fro:h 2 to 12 carbon atoms and the radical R’

is optionally substituted by a hydroxyl group;
Sheet Has Been RTIacedTr o
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di functi onal precursor of the radical R carrying, on the one hand, an

et hyl eni ¢ doubl e bond which will react with the =SiH furlmu“mﬂﬂlmlcﬂ"lﬂlnrd
ort the other hand, a group capable of reacting with a pr

radical -U (hindered piperi dyl) and thedl in a second stagé, & skcohd
reaction is carried out which is targeted at atgachlgg the said prec rsor

of the radical -U (hindereepyegentaiyt9-tert hNRpr odBctPebrg Aed
conclusion of the first stage. rr% way of exanple, when U represents

NR[ err], use is advant agehesiep nfgem A& HIEAGeR AEBne Radii®EAR &%, of
'25"2‘3822.‘2??? "3Tal Ty1 oxFanened, 8k F¥Lo ‘Se.ﬁ%”d " BaRargL AT It hEo rZ?C“
stage, there is carbon atoms, a divalent radical -R!- having
5 the meéning' indicated above, one o:ﬁ the.

valency bonds being connected to the nitrogen

atom of -NRS- and the other being connected to

a silicon aﬁom, and a divalent radical of

formula:
R1
R¢ R2
10 in which R! has the meaning indicated above,

R? and R® have the meanings indicated herein-
'below and R? represents a linear or branched
alkyleng radical having from 1 to 12 carbon
atoms, one of the valency bonds (that of R10)
15 being connected to the nitrogen atom of -NR®-
and the other (that of R!) being connected to
a silicon atom;
- R? are radicals, which are identical or dif-
ferent, chosen from iinear or branched élkyl'
20 _ radicals having from 1-to 3 carbon atoms and
the phenyl ;adical;
- r® represents a hydrogen atom or the.radical
R?; | |

¢ and those of formula:

s Sheet Has Been Replaced
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thén formed a product correspondi ng to the starting conpeuvrd—ef—Fermita——
(M) in which all or part of the hydrogen atonms have been replaced by.the Tt
radicals [err] in the second stage, the epoxidized produd‘ﬁgﬁiiﬁfﬁ mi ? Ged

reacted with the precursor of fornmula HNBRerr]- (hindered
hydrosilyl ation reaction between the =Si-H functional grou

or ganosi | oxane conpound (VI) andgthe precursqr conpounds of the radicals Z
and V can be carried out sinultaneougy k% adjusting the nolar ratios
—RrHy N-B ar)
R?
12

in which

- R’1l ig chosen from a trivalent radical of for-

mula:
gCO—
—(CHZ) m C\ '_where m represents a number
CcO—
from 2 to 20,
5 " and a trivalent radical of formula:
Ny
— (CHZ);I_NH-( N
where n represents a number
- from 2 to 20
10 : - U’ represents -O- or -NR*'-, R!! being a hydro-

gen atom or a linear or branched alkyl radical -
having from 1 to 6 carbon atoms;
-R? and R® have the same meanings as those given
with respect to the.formulg (II):
15 . a is a number ch&sen from 0, 1 and 2;
b is a number chosen from 0, 1 and 2;

the sum a + b is not greater than 2.

(O



16 "of the var.ious reactants, as a function of the nunbers r
. This reaction, known per se, is carried out in the presencﬁ |MI““I‘I“|III
- appropriate catal yst such-as, for exanple, a platinum cat !m ’
pol yor ganosi | oxanes defined above, foB3exanple those of forful Ya ("V)
where s = 0, can be pre- pared, by a process containin hydroly5|s and
pol yf:onden- sation st@ge?rqqeﬂﬂ]ecppe@énsetﬁclm.cba 36‘13"&35&5
catalyst, froma mxture, in suitable proportions, e foli%\ngg

Mol s R

reactants, a Ibhétol SheiiPel¥PFaAROeilPERAA| &seﬁer‘ﬁnlﬁ F’Z:‘ﬂna

and Z have the general _or
prise at least other per siloxyl unit of formula:

(R (X)g VSI(O) 3.(c + d) i)

2
in which:
5 . the symbols R and X have the same meanings as those

given hereinabove with respect to the formula (I);
the symbol V represents: a linear or branched alkyl
radical haviné from 5 to 20 carbon atoms; a radical
of formula -(cnz)p-coo-nlz in which p represents a
10 number from 5 to 20 and R!? represents a linear or
branched alkyl radical containing 1 to 12 carbozi

R1® in which q

atoms; a radical of formula -(CHz)q-O-
represents a number from 3 to 10 and R13 represents
a  hydrogen atom, | an eti'xylene oxide chain, a
i5 . . pr‘opyiene okide é_hain, a mi'xed ethylene oxide +
propylene oxide chain. or an acyl radical having from
2 to 12 carbon atoms; |
c is a number chosen from 0, 1 and 2;
d is a number chosen from 0, 1 and 2;
20 . .the sum ¢ + d is not greater than 2.
3. Process according to Claim 1 or 2, characterized

in that the polyorganosiloxane used can additionally

comprise (an)other siloxyl unit(s) of formula:

(Rlg (X)Si(O) 4. g vy
2 - :
-
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- préferential n herei nabove for the formula (1), g is a nunber
.chosen from 0 1 iﬂm m\rii" "‘” Hgb X represents a linear or branched
~al-koxy group havi bon atons; a pol ydi organosi | oxane

corresponding to the forrrula (V) where r 340, s = 0, t = 10 - 500, Rerr]

Is Rand Y is OH and/or a cyclic polydiorganosil oxane of formula: in which

R has the genenial whichref erenti al nmeani ng gi ven herei nabove for the formul a

(1) and u is an i nteger or fractional nunmber ranging from3 to 10;
R and X have the same meanings as those given with

respect to the formula (I):;
e is a number chosen from 0, 1, 2 and 3;
5 . £ is a number chosen from 0, 1, 2 and 3;
- the sum e + f is not greater than 3.
4. Process according to any one of Claims 1 to 3, '
characterized in that the polyorganosiloxane used is a

linear polydiorganosiloxane of average formula:
11_14 : 1 1'{ . R14 |
Y-Si— -0 Si— $i—0 Sl—Y V)
Rr14 R R14
s

10 in which:
the symbols R, Z and V have the meanings given

~
~

N-g_n-
<-

hereinabove with respect to the férmulae (I). and
(I11);
the symbol Y reﬁresents a monovalent radical chosen

15 from the radicals R, Z, V énd X;
the symbols R* are identical or different and
represent a monovalent radical chosen from a radical
R and a radical X such as defined hereinabove with
respect to the formula (I);

20 . r, 8 and t are equal to zero or represent integérs
or fractional numbers greater than 0, with the
additiohal condition according to which, if r = 0,
at least one of the two radicals Y represents the_

radical Z. ' :
eet Has Been ReplacedTt
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17 and optionally a chain-terninating agent consisting of ompound of
formula (V) wherer =0, s =0, t =0 - 50, Rerr] is R anFl!i'"’j.EI!iﬂu "HMMI
~and Z having the general or preferential neanings given hetg® O o 1
the formula (1)]. The pol yorganosi | oxanes3%efi ned above, corres- ponding to
the formula (V) where s = 0, can alternatively be prepared by anot her
process consisting i n tarP5PRess ACPRAIRG & AN SRS 6F, CLailbgel pk@sbnce i f
necessary of an acidic or basic _catal yst, of _a m'xturg-i n suit e

proportions of€ %E?B??W o Hatimse 15 PerePhy QRBERRP orO%XRRME xt ur e
Of_ pol ydi Organgénééigfggne?a)mu:;iotr(Tslil %(fe?ﬁbrmulae (I) + optionally (III)

+ optionally (IV) or a polyorganosiloxane of formula (V):
5 - which has per mole, on average: from 2 to 1600
silicon atoms;- from 1 to 100 residues Z, such as
those defined hereinbelow, and from 0 to 50 residues
V, such as those defined hereinbelow;
- ° and in the structure of which:
10 * R is chosen £from methyl, ethyl, n-propyl and
isopropyl radicals;
X is chosen from hydroxyl, methoxy and ethoxy
radicals; -
Z is chosen ffom residues containing (a) piperi-
15 dyl group(s): |
¢ of formula (II) in which:
-R? .rep:'re.sents a hydrocarbon radical chosen
~from: | |
linear or branched alkylene radicals
20 . having from_3 to 12 carbon atoms;
the radical -(CH,),,-CO-;
alkylenecyclohexylene radicals in which
the linear or branched alkylene part con-
tains from 2 to 6 carbon atoms and the
25 cyclohexylene part contains an -OH group
and optionally 1 or 2 alkyl substituents
having 1 to 4 carbon atoms;

radicals of formula -R*-0-R°- in which the |

1is Sheet Has Been Rerlaced radicals R?! and R®, which are identical or
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[er‘r] wher e tThe synbols R and Z have the general or pre- ferential neanings

gi ven hereina Ia (1), vis an integer or fractional nunber
ra-ngl ng from ﬂ‘m} Igﬂ' I s an integer or fractional nunber ranging

fr 3 t mrgan03| | oxane corggsponding to the formula (V) where

r: ,t:10-500 R[err]ls Rand Yis OH and/or a cyclic
pol yd| or gapos! | oxane of for dilffeiénlit],) ; r&pd'esphil:onaﬂ.kylenehat‘adliea&'snat i ng
agent consisting of a conpound of forrmula (V) where R=0, a =0,

having 2 to 6 carbon atoms;
radicals of formula -R*-0-R%- in which the
radicals _'R" and R® have the meanings indi-
5 cated above and R®> is substituted by an OH
group; _ |
radicals of  formula -R*-COO-R°- and
-R4-_OCO-R5_- in which R! and R® have the
meanings ébove F
10 ' . radicals of formula -R®-0-R7-0-CO-R®- in
which R®, R’ and R%®, which are identical
"or different, represent alkylene radicals -
having from 2 to 6 carbon atoms and the
radical R’ is substituted by a'hydroxyl
15 - group; |
-U represents -0- or -NR?- where R’ is a
linear or branched alkyl radical having
from 1 to 4 carbon atoms;
-Rr? represeﬁts a methyl radical;
20 ¢ and thoée of formula (II’) in which:
-r-1 is chosen from:

- a trivalent radical of formula:

/CO—
- , where m represents a n er
(CH_)';n—CH\ h umb
CO~ from 2 to 10,
25 and a trivalent radical of'formula:
N h -t
(CH2) i _(, : yv ere n represents a
e number from 2 to 10;

ot Has Been ReplacedT! _, represents -0- or -NR'-, R!! being a
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t =0 - 50, Rlertr]

f o iIs Rand Yis ' Ror Z[R and Z having the general or
preferentia m r I n- above for the fornmula (1)]. The
abovenenti oned Ilmmwmmm Eﬂﬂof t he pol y- organosil oxanes of fornula
(V), based on polfycbndengttison*reactions,3mre carried out at a tenperature
lying in the range from 120C to 160[err]C for a period of time which wll

depend on the tenperature chdsimesndogabraarched oalkxhnphdicedt hawimg - 4
hours, the reaction being carried out at approxinmately 150[err]C, and 5 -

hours, the reaction being carfrem butoad capborxiaee®m$y 130[err]C. As
regards t he catal yst which L£an be used, and the use_of a catal yst
corresponds to a preferredR represents a methyl radical;

10

V is chosen from: a linear or branched alkyl radical

having 5 to 18 carbon atoms; a radical of formula

-(CH,),,-C00-R*?? in which R!? represents a linear

alkyl radical containing 1 to 6 carbon atoms; a
radical of fqﬁula'_- ('CEI'2)3—O--R"3 wﬁere R13 represents
a . hydrogen atom, an ethylene oxide _ chain, a
propylene oxide chain, a m:_i.xed ethylene oxide +

propylene oxide chain or an acyl group having from

‘2 to 6 carbon atoms.

that

6. Process according to Claim 5, characterized in

the linear polydiofganosiloxane of formula (V) has

15 the following values for the symbols r, s and t:

‘r is an integer or fractional number ranging from 0

20

to 98 with a condition according to which, if r = 0,
at least one of the two radicals Y represents the
radical Z;

8 is an integer or fractional number ranging from 0

to 48;

t is an integer or fractional number ranging from 0

to 1598;

25

the sumr + s + t is an integer or fractional number

ranging from 0 to 1598.

7. Process according to any one of Claims 1 to 6,

characterized in that the ‘composition comprises a poly-

organosiloxane po,ssessing- 5 to 200 milliequivalents (meq)

of (a) hindered piperidyl group(s).

ris Sheet Has Been ReplacedTt
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enbodi ment , recourse may be had to a base consisting of a '
- carbonate or bicarbonate of an alkali netal, such as for IW%; cﬂ"”ﬂ"’
potassium or, if appro- priate, to an acid consisting of *a st "
i norgani ¢ nono- or polyacid, which nay or3gay not contain oxygen, such as
for exanple hydrochloric, nitric, sul phuric or phosphoric acids. The anount
- of catal yst, when one ef Ppooess asedrdingressaty ond lof Cdadmst Agboby,
wei ght of pure base or pure acid with respect to the wei ght of the conbined
silicone react ehasacperlized, ihi ebatnthkecompgeitiom vsedscan beoinpthehe
end of the reaction, when a catalyst has been used, the nediumis brought
to neutral pH fpradeofdsblutionsa dpepereionmoont eBR1ZACRSpr opri ate neutra-

9. . Process according to any one of Claims 1
5. to 8, characterized in that it is used on a textile
material based on cotton, polyestér, polyémide, viscose,
polyacrylate, wool, cellulose acetate or a mixture of
these types. |
- 10, Process according to any one of Claims 1
10 to 9, characterized in that the amount of polysiloxane -
deposited on the treated textile material corresponds to
an amount of bétwéen 0.1 and 2 % by-weight with respect
to the weight of the dry treated textile material.
11. Process for the preparation of the iinear
15 polyorganosiloxanes of fofmmla (V) where s = 0, which can
be used in the process for cénditioning textile materials
according to any one of Claims 4 to 10,.characterized in
that a mixture in suitable proportions of thg followin§
reactants is reacted, if necessary in the presence of a
20 basic catalyst:

| a hydrolyséble silane of formula:

(Rig (X)3-gSiZ (VI

in which: the sirmbols R and Z have the meanings
given hereinabove for the formula (I), g is a number
chosen from 0, 1 and 2 and the gymbol X’ represents
25 a linear or braﬁched alkoxy group having from 1 to

3 carbon atoms;

a polydiorganosiloxane corresponding to the formula
1is Sheet Has Been ReplacedTr : :
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liZing agent. In the process of the invention, the conposition

conprising a pol yorganosil oxane containing (a) unit(s) o
~optionally (I'll) + optionally (1V) or a polyorganosil oxafrlummlmumuwm m,
. can be in the formof solutions, dispersiggs or emulsions.” The SoI'UtlsonS'
are general |y prepared using organic solvents. The disper- sions can be
prepared by using aqupowBePBU:a=0g, 0 620 £ #lid uonts 500URS* 0obs Rrand Y
generally of the oil-1n-water emul si ons type and are prepared according to
conventional is OH, and/or

a cyclic polydiorganosiloxane of formula:

$ ’ .
—TSi- (VIID)
| IR _

in which R has the meaning given hereinabove for the

5 formula (I) and u is an integer or,fnactional number
ranging from 3 to 10;
and optionally a chain-terminating agent consisting_
of a compound of formula (V) where r = 0, 8 = 0,
t =0 -50, R is Rand Y is R or Z .

10 | 12. Process for the preparation of the lineor
polyorganosiloxanes of formula (V) where s = 0, which can
be used in the process for conditioning textile materials
according to any one of Claims 4 to 10, characterized in
that a mixture in suitable proportions of the following .

15 reactants is reacted, if necessary in the presence of a
basic or acidic catalyst:

‘a polydiorganosiloxane or a mixture of polydiorgano-

siloxanes of formula(e):

R 7 " R

_ | -
HO_...Si-O H and /or Si—
I | .This Sheet Has Been Replac

o B T

(IX) X
where the symbols R and Z have the meanings given

20 hereinabove for the formula (I), v is an integer or



: _rrethods by using water and appropri ate surface actlvelﬂients The process

according to the present invention can be inplenent Imnﬂmﬂum“.
es

knttted fabric and even on those nade of non-woven
used for producing these fabrics can be edhecial |y made of ‘cot't of,

pol yester, polyam de, viscose, polyacrylate, wool, |linen or cell uI ose
acetate as well as Erastipmal nymbersanging frem %0 tPs5B@s§P§I\! i® 3Re

m xtures of fibres. In - the E@gcess according to, the present _
i nvention, in orderi®BegPp| 9Tt EB*@B%;tPE’HbEBn’ﬁ?FS?-’Hg t"ﬁ@mpal ¥Qi L8xane to

the fabric 0,08 gl Stat ol SolPiSadle" I5rSORaRl S0 o  SEL RSHER 2" £
textile industry, . _
(V) where r = 0, 8 =0, t = 10 - 500, R is R and ¥

5 is OH, and/or a cyclic polydiorganosiloxane of
formula (VI.II); : |
and optionally a chain-terminating agent consisting
of a compound of formula (V) where R = 0, 8 = p,

t =0 - 50, R is R and Y is R or Z.

s Sheet Has Been Replaced’
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especially by resorting to the inpregnation techni que known as paddi ng.
YWen the fabric is treated with an aqueous conposition or a conposition
cofprising an organic diluent or solvent, this fabric is then subjected to
a heat treatnent in order to quickly drive off the water, the diluent or
the solvent in the form of vapour. 20 Generally, the amount of
pol ysi | oxane deposited on the treated te4lile material corresponds to an
anount of between 0.1 and 2 % by weight with respect to the

NON-YELLOWING TEXTILE SOFTENING PROCESS IN WHICH A

COMPOSITION COMPRISING A POLYORGANOSILOXANE IS USED

Abstract

" Process for conditioning textile materials . in
order to enable them to have, esj:ecially, a pleasant
héndle and a very low or even non-existent yellowing,_
characterized in that- the textile materials are brought,
into contact with a éomp_ositﬁion comprising a polyorgano-
siloxane having, per mole, at least one unit.of.general
formula: |

2

in which:

- R can represent a C; C, alkyl radical;.

- X can represent a hydroljsab‘le raciical;

- Z represents a residue containing (a) sterically

" hindered piperidyl group(s) of formulae:

R 2 |
RE . =R4yp N-B )
__§L1] NE3 @m
: : R RZ -
RZ R - 2
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_weight of the dry treated textile material. The exanples which will follow
4llustrate the preparation of polyorganosiloxanes containing (a) steri-
caly hindered piperidyl functional group(s) and their use in the process
according to the present invention. ExanDl e 1 Preparation of a _

pol ydi or ganosi | oxane cont ai ni ng tetranet hyl pi peridi ne functional groups.
The follow ng are introduced into a reacta@ equipped (Wth a stirrer, a
thernoneter, a dro g\g funnel , g reflux condens r _and aP{Lstemfor

2R N
i ntroduci ng dr}nnf" L is a gay e@‘t( hyflrogarbep radic R'" is a
4-n-butyl am notrivh?entt %t rd?:-ocarg%l r :Lcaq.I an and U’ represent -0-,

-NH- or N(alkyl), R® can represent a Cl—Cs alkyl radical
and R?® is H or R?,
- a and b are chosen from 0, 1 and 2,

- the sum a+b being not greater than 2.

s Sheet Has Been ReIplaced
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-~ :
- &1& -0.00 ¢ of epoxi di zed- pol ydi or ganosi | oxane conpound of aver feprsor-2 sfo?
forme [err] assaying at 52.7 meq/ 100 g of glycidyl functional groups
(meqg = mlliequivalent), and 217 g of isoanyl al cohol. 21 Al the
reactants were degassed beforehand with nitrogen before introduction into
the reactor. The reaction nediumis brought to 135-140C After reacting for
10 hours, the isoanyl alcohol and the excess am ne

1

NON-YELLOWING TEXTILE SOFTENING PROCESS IN WHICH A
COMPOSITION COMPRISING A POLYORGANOSILOXANE IS USED

The present'inventiqn relates tp a process for
.conditioning fibrous m;teriéla and; more precisely, to a
process for conditioning textile materials.

The expressi.ox_x "fibrous materials" is understood
to define natural or synthetié material fibres such as,
for example, wool, cotton, 1linen, a polyester, a .
polyamide, a polyacrylate or a mixture of these types.

It is known to treat fibrous materials with
compositions comprising a polyorganosiloxane containing
{(an) amine functional ‘group(s) ﬁith the aim of giving de-
gsirable properties to these materials, especially to give
them a pleasant féel to éhe hand, that is to say aoft-
ness. Mention.may'be made, as documents illustrating this
prior ért,- of, for example, “US-A-4,247,592, wﬁere_ a
description is given of the use of a polyorganosiloxane

carrying {(a) unit(s) of formula:

=8i - (CHy)y - (NHCHaCHg),e - NH

where x is a number ranging from 3 to 8 and x’ = 0 or 1,
or EP-A-0,546,231, where a description is given of the
use of a polyorganosiloxahe carrying (a) unit(s) of

formula:

e =S (CHz)y- (OCHg)y -CH(OH)CHZ N (CHgCHgOH)z

.....
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are r enoved by distillation under r educed pressure (1.33- 2.66 10[err]Pa)
for 7 hours. There are thus obtained 1104.2 g of silicone oil and 557.3 ¢

of distillate. The basicity value (-N- tertiary amno and NH residue. of
the piperidyl nucleus) determned on the oil .using a titrated perchloric
acid solution (0.1N) is 98.5 neq/100 g of polyner, the theoretical value
being 94.8 neq/ 100 g. Proton and silicon nuclear nagnetic resonance (NVR)
anal yses are carried out. Interpretation of the spectra confirnms the
structure of the expected product, that is to say a product of average
fornul a (proditdrePy) is| ar ntmbeonnrdmyihg £rom 2 to 8 and y* = 0 or 1.

However, during the wuse of compositions
comprising similar polyorganosiloianes _c’onta.ining (an)
amine functional group(s), in conventional techiques of
the t_;.extile indﬁstry, especially the impregnation
technique known as "padding®, a yellowing of the treated
fibres is observed; this ygllowing is the result of the
thermal oxidation of the amino groups of t}:xe
polyorganosiloxane which i's deposited on the fibres.

It has now been found, and it is this which
constitutes the subjedt of the present invention, that
the use in a softening process of polyorganosiloxanes
carrying (a) sterically hindered piperidyl functional
group(s) makes it; possible to greatly_ restrict and even
suppress the yellowing phenoménon of the treated textile
material, while _maintaining the sqftening. results
atﬁached_to the use of the aminated silicéne eompounds of
the prior art. | |

More precisely, ﬁhe present invention relates to
a process for conditioning textile mate_rials which makes
it possible to obtain textile materials which especially
have a pleasant handle and a very low (or even absence
of) 1yellowing, characterized in that the textile
materials are brought into contact with a éomposition
cémprising a polyorganosiloxane having, per mole, at

least one unit of general formula:

C(RIZ0pZSHO) pasty 00O
2

. This is the replacement sheet
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The; sane operations are carried out as in Exanple 1, using: - 4 g
(0.0188 nol) of 4-n-butylamno-2,2,6,6-tetra- 22 net hyl pi per.i di ne,

50 g of epoxidized pol ydi organosi | oxane conmpound corresponding to the
formula given in Exanple 1 but conprising 670 (CHerr])[err]Sigerr]/[err]
units instead of 110 and assayi ng at 9. neq/lOO g of egC|dyI functi onal
groups, and - 8.1 g of isoanyl alcoho

in which:

the symbols R are identical or different and repre-
sent a monovalent hydrocarbon radical chosen from
linear or branched alkyl radicals having from 1 to
4 carbon atoms, the phenyl radical and the
3,3,3-tri fluoropropfl radical;

the symbols X are identical or different and repre-
sent a monovalent radical chosen from ‘a hydroxyl
group and a linear or branched alkoxy radical having
from 1 to 3 carbon atoms;

Z represents a residue containing (a) sterically

hindered piperidyl group(s) chosen from :

4 the residues of formu_la:

R

in which:
-R! is a divalent hydrocarbon radical -chosen

~ from:

linear or branched alkylene radicals having
from 2 to 18 carbon atoms;

alkylenecarbonyl radicals in wh:i_.ch the linea:i:'
" or branched alkylene part contains 2 to 20
carbon atoms;

alkylenecyclohexylene radicals in which the
linear or branched alkylene part contains from
2 to 12- carbon atoms and the cyclohexylene

part contains an -OH group and optionally 1 or

This ig the replacemen sheet
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After reacting for 7 hours at 140[err]C and renoval of the volatile
species, 46 g of silicone oil and 9.9 g of distillate are obtained. A
basicity value of 18.7 neq/100 g (the theo- retical value being 18.8

meg/ 100 g) is determned by titrating the silicone oil with a perchloric
acid so- lution (0.02N). Proton and si%icon nucl ear magnetic resonance
(NMR) anal yses are carried out. Interpfetation of the spectra confirns the

fé:‘éﬁlt gr(ep‘r)‘;dhgte g;;’:ec%g;lrl]@:%d‘&%tdi&%t Haviny Sforf P'edual Qlrrefrage
atoms; ’

- radicals of formula -R%-0-R°- in which the
radicals R* and R5, which are identical or
different, represent alkylene radicals having
1 to 12 carbon atoms; . o

- radicals of the formula -R*-0-R%- in which the
radicals R* and R® have the meanings indica_ted
above and one of them or both are substituted
by one or two OH group(s);

- radicals of formulae -R*-COO-R® and -R%-0CO-
R5- in which R* and R’ have the meanings
above; '

- radicals of formula -R®-0-R7-0-CO-R®- in which
R®, R’ and R®?, which are identical or dif-
ferent, represent alkylene radicals having
from 2 to 12 carbon atoms and the radical R’
is optionally substituted by a hydroxyl group:;

- U representé -0- or -NR®-, R§ being a radical’
chosen from a ‘hydrogen atom, a linear or
branched alkyl radical having from 1 to 6
carbon atoms, a divalent radical -R'- having
the meaning indicated above, one of the
valency bonds being connected tb the nitrogen
atom of -NR?- and .the other being connected to

a silicon atom, and a divalent ' radical of

formula:

This is the replacement sheet
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23 Exanple 3 Description of an application test of the sili- cone products
P1 and P2 according to Exanples 1 and 2. A square (15 x 15cm) of sky-bl ue,
serge-like, 67/33 by wei ght polyester/cotton cloth, with a density of 200

g/la2, is imersed in a white spirit solution containing 2.3 % by wei ght of
the silicone product to be tested. After straining, the cloth is dried at

40[err]C for 15 mnutes in a ventilated oven and then heated at 160[err]C
for 30 minutes. The level of silicone product deposited on cloth is of the
order of 1 % by weight. Measuring in-ordgr ﬁf eval uate the yel |l owi ng of

~RN—(_N-R
Rl
R R2

in which R! has the meaning indicated above,

R? and R® have the meanings indicated herein-

below and R!? represents a linear or branched

a].kylene radical having from 1 to 12 carbon

atoms, one of the valency bonds (that of R0 .
being connected to the nitrogen atom of -NR?-

and the other (that of R') being connected to

a silicon atom;

- R? aie radicals, which are identical or dif-
fereﬁt, chosen from linear or _brandhed alkyl
radicals having from 1 to 3 carbon atoms and *
tt__xé phenyl radical;

- R® represents a hydrogen atom or the radical
R?; |

~ ¢ and those of formula:

R 2 |
—R Iy N-R a)
2
| KR 2

in which

- R’ ig chosen from a trivalent radical of for-

mula:
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the treated piece of cloth is carried out using an ACS Sensor |

spect rophot onet er mar ket ed by the Conpany Data Col or with use of the

| um nant device D65 which repro- duces natural |ight and the cal cul ation
method is that well known in the textile industry for neasuring the

whi teness index W 313. The result of the neasurenent is expressed in the
following way: W = W control cloth - & treated cloth where W contro
cloth: whiteness index of the cloth treated with the white spirit solution
i n.the absence of silicone product and then dried and heated (average index
over 3 measurenents carried outcgg_different parts of the

—«3Br;-cgi

CcoO— where m represents a humber

from 2 to 20,

and a trivalent radical of formula:

N
__K}g%rqmﬂ4€ N | where n represents a

number from 2 to 20;

- U’_representg -0- or -NR!-, R being a hydro-
gen atom or a linear or branched'alkyl radical
having from 1 to 6 carbon atoms;

-R? and R® have the same méanings as those given
with reépect to the formula (II);

a is a number chosen from 0, 1 and 2;

b is a number chosen from 0, 1 and 2;

. the sum a + b 'is not éreatef'than 2.
The polyorganoéiloxane used can additionglly

. comprise at least one other siloxyl unit of formula:

(R)g (Xg VSKO) 3o 4 g) am
2

in which:

the symbols R and X have the same meanings as~£hose
given Hereinabove with resgpect to the formula (I):;
the.symbol V represents: a linear or.branched alkyl
radical having from 5 to 20 carbon atqms; a radical
of formula -(CH,),-COO0-R'? in which p represents a

number from 5 to 20 and R'? represents a linear or
This is the replacement sheet
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cloth), W treated cloth: whiteness index of the cloth treated with the
24" solution of silicone product in white spirit and then dried and heated
(average index over 3 neasurenents carried out on different parts of the

clath). The degrees of yellow ng, expressed by the relative whiteness index
[err]W, of the various cloths treatedaMth:

branched alkyl radical containing 1 to 12 ‘carbon
atoms; a radical of formula - (CH,) ,-0-R*? in which q
represents a number from 3 to 10 and R13 represents
a hydrogen atom, an ethylene oxide chain, a
propylene oxide chain, a mixed ethylene oxide +
propylene oxide chain or an acyl radical having from
2 to 12 carbon at&ms;

. c ig a number chosen from 0, 1 and 2;

. d is a number chosen from 0, 1 and 2;

- the sum ¢ + d is not greater than 2.

The polyorganosiloxane used can additionally
comprise (an)oﬁher siloxyl unit(s) of formula:

(R)g X4 Si(d) Ao )
: 2

in which:
R and X have the samé meaﬂings as those given ﬁith
respect to the formula (I); '
. e is a number chosen from 0, 1, 2 and 3;
f is a number chosen from 0, 1, 2 and 3;
the sum e-+ f is not greater than 3.

The siloxyl units of formula (I), Qhen there are
more than two of them, can be identical or different from
one another; the same comment also applies to the siloxyl
units of formulae (III) and (IV).

The polyorgahosiloxane used can have a linear,
cyclic or branched'structure'(in the presence of units of
types T and/or Q) or a mixture of these structﬁres. In

~the case of the. presence of monoorganosiloxy units of
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the silicone products P1 and P2 resulting fromExanples 1 and 21 in
Conparative Exanple A: a silicone conmpound of average formula (conpound
Cl): [err] in Conparative Exanple B: a silicone conpound of average fornul a
(compound C2): [err] in Conparative Exanple C. a silicone conpound of

average formula (conpound C3): 25 8

type T and/or of units Q (8i0,), these units are in the
proportion of at most 10 '% with respect to the number of
diorganosiloxy units of type D.

The polyorganosiloxane used is, for example, a

linear polydiorganosiloxane of average formula:
R R | B
Y- Sx- §1 (0 .’ §i 0 r-Y W) -
R4 z \4 R
s

in which:
the symbols R, %Z and V have the meanings given
hereinabove with respect to the formulae (I) and
(III);
the symbol Y represents a monovalent radical chosen
from the radicals R, Z, V and X;
. the sywbols R!* are identical or. different and
represent a monovalent radical chosen from a radical
R and a radical x sucﬁ as defined hereinabove with
: respect to the formula. (I),
| r, 8 and t are equa.l to zero or represent integers
or fractional numbers greater than 0, with the
additional condition according to which, if r.= 0,
at least one of the two radicale Y represents the
radical Z.
Preferablf, in the process of tﬁe invention, the
composition used comprisese a polyorganosiloxane con-
taining (a) unit(s) of formulae (I) + optionally (III) +

optionally (IV) or a polyorganosiloxane of formula (V):
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[err] which was prepared according to the information given in

EP- A- 0, 546, 231; are shown in the follow ng table. The results of the
handling tests of the treated cloths also appear in this table; these tests
are carried out by hand by 6 people -and the result is expressed either as

pl'easant soft

handl e (PS) or as unpl eagsant, softness-free handle (US).

Silicone poduct and Basicity value in

nmeq/ 100g of
(CHerr])[err]

et L o B e il 5 300,
silicon atoms, from 1 to 100 residues Z, such as
those defined hereinbelow, and from 0 to 50 residues
VvV, such as those defined hereinbelow;
and in the structure of which:
R is chosen from methyl, ethyl, n-propyl and
isopropyl radicals;

- X is chosen .from hydroxyl, methoxy and ethoxy.
.r.adicals; _

- % is chosen from residues containing (a) pil‘)eri—
dyl group(s):
¢ of formula (II) in which:

-R! represents a hydroca.rbon radical chosen
from:

. linear or branched alkylene radicals
having from 3 to 12 carbon atoms;

. the radical -(CH,),,-CO-;

. alkylenecyclohexylene _radicals in which
the linear or branched alkylene i:a.ﬂ: con-
tains from 2 to 6 carbon atoms and the
cyclohexylene part contains an -OH group
and optionally 1 or 2 alkyl substituents
having 1 to 4 carbon atoms;

. radicals of formula -R-0-R°- in which the
radicals R* and R5, which are identical or
different, represent alkylene radicals
having 2 to 6 carbon atoms;

- radicalse of formula -R*-0-R%- in which the-

radicals R* and R® have the meahings
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(CHerr])[err]OCH err]CH(OH)CH err] N(Bu) C H 18.7 0.32 PSA C1
(CH err])[err] NH err] 14.3 (NHerr]) 9.23 PS B
C(CH err])[err]NH(CH err])[err] NH err] . 31.2 (NH + NH err]) 28.50
PS C G (CHerr])[err]OCH err] CH(OH) CH err]N(CH err]CH err]OH) [err] 9.0
(tertiary N 3.32 PS 26 Exanole 4 Preparation of another

pol ydi or ganosi | oxane contai ni ng tetrar hyl pi peri dine functional groups.

indicated above and R® is substituted by
an OH group; -

radicals of formulae -R*-C00-R®°- and
-R%-0C0-R%- in which R! and R® have the
meanings a.bt":ve;

. radicals of formula -R$-0-R7-0-CO-R®- "in
which R®, R? and R%®, which are identical
or different, represent a_lkylehe radicals
hairing f:_':om 2 to 6 carbon atoms and the
radical R’ is substituted by a hydroxyl -
group; |

-U represents -0- or -NR’- where R’ is a
linear or branched alkyl radical hav:l.ﬁg
from 1 to 4 carbon atoms; |

-R? reére.sents a methyl radical;

4 and those of formula (II’) in which:
-R’1 is chosen from:
- - a trivalent radical of formula:
.co— | |
—(CHZ)—;(:( where m represents a number

CO-—
from 2 to 10,

and a trivalent radical of formula:

—.(CHz)H—NH _(1,“ \N where n repiesent_:s a

N= _ number from 2 to 10;

-U’ represents -O0- or -NR''-, R!! being a 1i-

- : near or branched alkyl radical having
lfrom 1l to 4 carbon atoms;

-R? represents a methyl radical;
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The follow ng are introduced into a reactor equipped (wth a stirrer, a

t hernmoneter, a reflux conden- ser and a systemfor introducing dry
nitrogen): -. 949 g (3.21 nol) of octanethyl cyclotetrasil oxane, - 44, 8
g of pol ydi organosil oxane conpound of average fornula: [err] 4.3 g.of

pol ydi net hyl si | oxane conpound of aver age formula: [err] Al the reactants
wer e degassed beforehand with nitrogen. The reaction nediumis brought to

145-155[err] C, 0. ﬁf@ sl 800! )a qfi Q& 8 49%54! $hapEal 20 % by

wei ght) are added. ter reacting for ours,
having 5§ to 18 carbon atoms; a radical of formula

- (CH,) ;-C00-R*? in which R!? represents a linear
alkyl radical containing 1 to 6 carbon atoms; a
radical of formula - (CH,);-0-R'? where R'® represents
a hydrogen atom, an . ef.hylene oxide chain, a
-propylene' oxidg chain, a mixed etﬁylene oxide +
propylene oxide chain or an acyl group having from
2 .to 6 carbon atoms.
In the context of this preferential embodiment, -
the 1inea.r polydiorga_.nosiloxa.ne of formula (V) has the
following values for the symbols r, 8 and t:
r is an integer or fracti.ona.l numbery ranging from 0
to 98 with a condition according to which, if r = 0,
at least one of the two radicals Y represents the
radical 3Z;

- 8 :_i.s an integer or fractional number ranging from 0
to 48;
t is an integer or fractional number ranging froﬁ'rt 0
to 1598;

. the sum r + 8 + t ig an integer or fractional_number
ranging £r§m 0 to 1598.

More preferential;y, in ¢the process of the
inve;xtion, the composition used comprises a polyorgano-
siloxane containing units of formula (I) + (IV) +
optiocnally (III) or a polyorganosiloxane of the formula
{V) :

- which has per mole,‘on average: from 5 to 800 sili-

con atoms, from 1 to 60 residues Z, such as those
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catalyst is neutralized with 0.138 g (0.0012 nol) of -phosphoric acid
(containing 85 % by wei ght of pure acid), the sanme tenperature being
mai ntai ned for 1 hour. The 27 reaction mxture is evaporated under
reduced pressure (6.65.10[err] Pa) for 3 hours. 886 g of silicone oil and
105 g of distillate are thus obtained. The basicity value of the silicone
oil is 18.8 neq/ 100 g of polyner (thergheoretical value being 18.0 neg/ 100
g). Proton and silicon nucl ear nagnetic resonance
defined hereinbelow, and from 0 to 20 residues V,
such as those defined hereinbelow;
- and in the structure of which:
R is a methyl radical;
X is chosen from hydroxyl and methyl radicals;
. Z is chosen from residues containing (a) piperidyl
group(s) :
¢ of formula (IXI) in which:

.- R! represents a trimethylene, decamethylene-
carbonyl, 2-hydroxy-4-oxaheptamethylene or
'6-hydroxy-4,8-dioxa-3-oxoundécamethylene
radical;

- U represents -O- or -NR® where R® is chosen
from methyl, ethyl, n-propyl and n-butyl
radicals;

- R? represents a méthyl radical;

- R? represents a hydrogen atom;

¢ and those of the formula (II’) in which:
- R‘! ig chosen from the radicals of formulae:

co— :
-——(CH )—cf and

CO-—-

AR
—cHy5—nNH{ N

- U’ represents -0- or -N-R!- where Rl ig
chosen from methyl, ethyl, n-propyl and n-
butyl radicals;
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(NVR) anal yses are carried out. Interpretation of the spectra confirms the
structure of the expected product, ‘that is to-say a product of average
formula (product P3): [err] Exanple 5 Description of the application tests
of  the silicone product P3 according to Exanple 4.. The application tests
are carried out on pieces of cloth which have been prepared and treated as
i ndi - cated hereinabove in Exanple 3: -13 with the white spirit solution

containing the sili- cong product P3; - wi_th the ite spirit solution
whi ch does not con- tai it agﬁpﬁ??%'b‘hé‘ Freodd rPégﬁﬂi,?at ive Exanple D);
' - R? represents a hydrogen atom;
v is chosen ffom n-octyl and methyl or ethyl deca-
methylenecarboxylate radicals.

In the cortext of this more preferential embodi-
ment, the linear polydiorganosiioxane of formula (V) has
the following values fér the symbols r, s and t:

. r is an integer or fractional number ranging from 0
to. 58 with the condition according to which, if
r = 0, at least one of the two radicals Y represents
the radical Z;

. g8 is an ihteger or fractional number rangipg from 0

. to 18;

-t is an integer or fractional number ranging f:om 3
to 798; |

. the sum r + 8 + t is an integer or fractionailnupber
ranging from 3 to_798. - |

Genérally, in. the process according to the

~ present invention, 100 g of polyorganosiloxane such as
those defined above comprise 5 to-200'milliequivalents
(meq) of (a) hindefed piperidyl group(s).

The pblyorganbsiioxanes defined above, for
example thoée éf formula (V) where R}4.is R, can be
prepared from a polyorganosiloxane compound containingj

(a) functional group(s) Esiﬁ of formula:

R [ [} ]®
Y'-§i—0—1-§i-0 SiFO-—Si—Y' (VD)
R H (r+s)l. R Jt
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and - with the white spirit solution containing a silicone
C2 according to the prior art and descri bed herei nabove in Exanple 3

(Conpar ative Exanple E).

28 conpound

The pieces of treated cloth are dried and then

heat ed as indi cated herei nabove in Exanple 3. The degrees of yell ow ng,
by the relative whiteness jindex [err]W, are evaluated as
her ei nabove in Exanple 3. Iandl | ng tests are also carried out as

expressed
i ndi cat ed
i ndi cat ed

in which:

the symbols R, r, s and t have the general or pre-
- ferential meanings given hereinabove for the formula
(v);
the symbol Y’ represents. R, a linear or branched
alkoxy radical having from 1 to 3 carbon atoms or a
hydrogen atom.
Replacement of the hydrogen ato_ms' of the compound
(VI) by the residue Z of formula (II) or (II’) and
optionally by the residue V is ca:-rried out by reacton of
the compound containing (a) functional group(s) =SiH of
formula (VI) with another compound having. an ethylenic
unsaturation capable of reacting by a hydrosilylation
reaction in the presence of an appropriate catglyat’, such
as, for example, a platinum catalyst; this other compound
will therefore bé the unsatﬁrated precuréor of the
residue Z of formula (II) or (II’) c:;r of.the residue V.
Mention may be made, as ﬁrecursor of the residue IV, by
way' of examples, of l-octene, methyl undec_enoate,
l-dodecene or 1l-octadecene. Mention may be made, as
precursor of the residue Z of f:he_ fonﬁula (II)—, by way of
example, of 4-allyloxy-2,2,6,6- tetramethyl_piperidine .
Mention may be made,_ as precursor of the residue Z of
formula (II’), by way of example, of bis(2,2,6,6-tetra-
methyl-4-piperidyl) allylmalbnate.. For furthef details
:_r:egé.rding this process, reference may be made to the
document FR-A-_2 +1642,764.
It is alternatively poséible, to form the residue

Z of formula (II), to carry out the reaction in the
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her ei nabove in Exanple 3. The results obtained are collated in the
following table: Silicon product and Basicity value in EX

Functi onal i zati on meg/ 100g of [err]W Handl e P3 [err]

18.8 - -0.18 PS D No silicon product 0 us E c2 .
30.0 26.80 PS (CHerr])[err]NH(CH err])[err]NH err] (NH + NH err])
29 : 15 '

following way: in a €£irst stage, ~a hydrosilylation
reaction is carried out between the compound containing
(a) functional group(s) =SiH of formula (VI) and a
difunctionﬁl precursor of the radical - carxrying, on the

- one hand, an ethylenic double bond which will react with
the =SiH functional groups and, on the other hand, a
group capable of reacting with a precursor of the radical
-U- (hindered piperidyl) and then, in a second stage, a
second .reaction is carried out which is targeted at
attaching the said precursor of the radical -U- (hinderéd .
piperidyl) to the product obtained on conclusion of the
first stage.

By way of exami:l_e, when U represents NR®, use is
advantageously. made, as precursor of the radical R, of
a compound containing an ethylenié double bond and an
epoxy group, such as especlally 3--a11yloxy.-1,‘2-
epoxypropane. On conclusion of the first sta.ge, there is
then formed a product corresponding to the étarting
compound of formula (VI) in which all or part of the

hydrogen atoms have been replaced by the radicals

'—(CHZ):,’—-O-CI-IE—_CI-\!-';CH2
0O

~ in the second stage, the epoxidized product thus obtained

is reacted with the precursor of formula ENR?- (hindered
pyridyl).

The hydrosilylation reaction between the =8i-H

functional groups of the organosiloxane compound (VI) and

the precursor compoundé of the radicals Z and V can be

carried out simultaneously by adjusting the molar ratios
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CLAIMS 1. Process for conditioning textile materials which makes it
possible to obtain textile materials which especially have a pl easant
handl e and a very |low (or even absence of) yellow ng, characterized in that
the textile materials are brought into contact with a conposition
conprising a pol yorganosil oxane having, per nole, at |east one unit of
general formula: [err] in which: the sygbols R are identical or different
and repre- sent a nonoval ent hydrocarbon radi cal chosen fromlinear or
branched al kgf thelivzatioue vieagthnbs) las ca Afwaettion afoche nhwbeteny| radi cal

and the and s des;red. This reaction, known per se, is carried
out in the presence of an appropriate catalyst such as,
for example, a piatinum catalyst.

The polyorganosiloxanes defined above, for
example those of formula (V) where s = 0, cah be pré-
pared, by a process contaiﬁigg hydrolysis and polyconden-
sation st;ges, in the presence if necessary of a basic
catalyst, from a mixture, in suitable proportions, of the

following reactants,

. a hydrolysable silane of formula:

(Rig (XI3gSIZ (VI

in which: the symbols R and % have the general or
preferential meanings given hereinabove for thé
formula (I), g is a number chosen from 0, 1 and 2
and the s&mbol X’ represents a linear §r branched
alkoxy group having from 1 to 3 carbon atoms;

. a pondiérganosilbxane corresponding to the formula
(V) where = = 0, & = 0, t = 10 - 500, RM is R and ¥
is OH, and/or’ |

a cyclic polydiorganosiloxane of formula:

§i—il'- ' (VII)
u

in which R has the general or preferential meaning

~x

w

given hereinabove for the formula (I) and u is an

integer or fractional number ranging from 3 to 10;
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3,3,3-trifluoropropyl radical; the synbols X are identical or different and
repre- sent a nonoval ent radical chosen froma hydroxyl group and a |inear
or branched al koxy radical having from1l to 3 carbon atons; Z represents a
resi due containing (a) sterically hindered piperidyl group(s) chosen from:
the residues of fornula: [err] 30 -R[err] is a dival ent hydrocarbon

17 .

radi cal

chosen
and optionally a chain-terminating égent _consisting
-of a compound of formula (V) where r = 0, 8 = 0,
t =0 - 50, R*™ is R and Y is R or Z [R and Z having
the general or preferential meanings given here-
inabove for the formula (I)].

The polyorganosiloxanes defined above, corres-
ponding to the formula (V) where s = 0, can alternatively
be prepared by another process consisting in carrying out
the polycondensation, in the presence if necessary of an
acidic or basic catalyst, of a mixture in suitable
proportions of the following reactants:

. a polydiorganosiloxane or a mixture of polydiorgano-

siloxanes of formula(e):

j R o
HO%?i—'O]*H andfor | i~

z Jdy ' z
B 5.4

e ()

&

where the symbols R and.Z have the general or pre-
| ferential meanings given hereinabbve for the formula
(), v is an integer or fractional number ranging
from 10 to 500 and w is an integer or fractional
number ranging from 3 to 10;

a polydiqrgano_sil’oxane corresponding to the formula
(V) where r = 0, s = 0, t = 10 - 500, R¥ is Rand ¥

-is OH, and/or a c¢yclic polydiorganosiloxane of
formula (VIII); .
and optionally a chain-terminating agent consisting

of a compound of formula (V) where R = 0, s = O,
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from |inear or branched al kyl ene radicals having from2 to 18 carbon
atons; al kyl enecarbonyl radicals in which the |inear or branched al kyl ene
part contains 2 to 20 carbon atons; al kyl enecycl ohexyl ene radicals in which
the linear or branched al kyl ene part-contains from2 to 12 carbon atons and
t he cycl ohexyl ene part contains an -OH group and optionally 1 or 2 al kyl
radi cals having from1l to 4 carbon afl@rs; radicals of fornula

|§[eﬁ'[|r]calo(|?£e”] |n Whl ch tﬂe radl cal S qse%r]orand[RR[gé]z ﬁ";ﬂfh are
the general or preferential meanings given herein-
above for the formula (I)].

The abovementioﬁed synthetic routes of the poly-
organosiloxanes of formula kV), based on polycondensation
reactions, are carried out at a temperature lying in the
range from 120°C to 160°C for a period of time which will
depend on the temperature chosen and can vary, for
example, between 3 - 4 hours, the reaction being carried
out at approximately 150°C, and 5 - 6 hours, the reaction
being carried out at approximately 130°C.

As régards the catalyst which can be used, and

'ﬁhe use of a catalyst corresponds - to a preferred
.embodimenf,.recourse may be had to a base consisting of
. a hydroxide, carbonate or'bicarbonaté of an alkali metal,
such as for example sodium or potassium, or, if appro-
priate; to an acid consiéting of a strong inorganic mono-
or polyacid, which may or may not contain oxygen, such as
.for example hydrochlorié, nitric, sulphuric or phosphoric
acids. The ambunt of catalyst, when one of them is used,
expressed by the percentage by weight of éure base or
pure acid with fespect to the weight of the combined
silicone reactants involved, iies in the range from 0.005

to 5 %. |

At the end of the‘reaction, when a catalyst has
been used, the medium.is brought to neutral pH by ad-
dition of a specific amount of aﬁ appropriage neutra-

lizing agent.

In the process of the invention, the composition
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different, represent al kylene radicals having 1 to 12 carbon ators;
radicals of the formula -Rerr]-ORerr]-

Rl err] have the neani ngs indicated above and one of themor both are

substituted by one or two OH group(s); radicals of fornul ae

-Rlerr]-COO-Rerr] and -Rerr]-0CO R[g.rgr]- in which Rerr] and R err]
. -Rlerr]-ORerr]-OCO-Rerr]-
r
c%%iggﬂgaﬁﬁ{g%afgyfﬁbﬂ%@ e&o0dirtialg Q) Chihit (6 &,

rom2 to 12 carbon atons and the

t he nmeani ngs
which Rerr],

represent al ky

above:; radicals of fornul

radi cal R errforntaldd | @nald yoﬂabﬁﬁmq;t eIy & hpttienallgr dIY) or a

polyorganosiloxane of formula (V) can be in the form of
solutions, dispersions or emulsions. The solutions are
generally prepared using organic solvents. The disper-
sions can be prepared by using aqueous media or organic
diluents. Emulsions ére generally of the oil-in-water
emulsions type and are prepared according to conventional
methods by using waté: and appropriate surface-active
agents.. |

The process according to the present invention
can be implemented on any woven or knitted fabric and
even on those made of non-woven material. .

The fibres used for producing'theSe fabrics cah
be especially made of cotton, polyester, 'polyamide,
viscose, poljacrylate, wool, linen or cellulose acetate
as well as elastomeric fibres. 6f course, it is possible

to use mixtures of fibres.

In - the process according to the' present

invention, in order to apply the composition comprising
the polysiloxane.ﬁo the fabric to be treated; use is made
of the conventional techniques of the textile industry,
especially by resorting to the impregnation techniqué
known as padding.

When the fabric is. treated with an aqueou§
composition or a composition comprising an organic
diluent or solvent; this fabric is then subjected to a
heaf treatment in order to quickly drive off the water,

the diluent or the solvent in the form of vapour.

I n which the radicals R err]

and

have
in
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31 - Urepresents -O or -NRerr]-, Rerr] being a radical chosen froma
hydrogen atom a linear or branched al kyl radical -having from1 to 6 carbon

atons, a divalent radical -Rerr]- having the meaning indicated above, one

of the val ency bonds being connected to the nitrogen atomof -NR9- and the

thura]r bei ng cpnnect ed to a silicon at %rgl and a dival ent radical of formula:

' . Generally, the amount of polysiloxane depésited'
on the treated textile material corresponds to an amount

"of between 0.1 and 2 % by weight with respect to the
weight of the dry treated textile material.

- The examples which will follow illustrate the
preparation of polyorganosiloxanes containing (a) steri-
cally. hindered piperidyl functional ._group(s) and their
use in the process according to the present iﬁvention.
Example 1

Preparation of a polydiorganosiloxane containing - -
tetramethylpiperidine functi.ona-l groups.

The £following are introduced into a .reactor
equipped (witﬁ a stirrer, a thermometer, a dropping
funnel, a reflu.x condenser and a system for introducing
dry nitrogen:) : | |
- 447.7 g (2.1 mol) of _4-n-buty1amino-'-2,2,G,G-tetra-

methylpiperidine, ' -
- 1,000 g of epoxidizé;i-polydiorgano_s_iloxane compound
of average formula: '
CH,
(CH, )3Si0 ?i-O
(!C)Hz)3 5 110

1
CH,

CH
| o
cH,

e

Si(CH,),

-n
1
|

£

assaying at 52.7 meq/100 g of glycidyl functional
groups (meq = milliequivalent), and

- 217 g of isocamyl alcohol.
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in which Rlerr] has the nmeaning indicated above, R err] and R err] have. the
meani ngs i ndi cated herein- below and Rl err] represents a |linear or branched
al kyl ene radi cal having from1l to 12 carbon atons, one of the val ency bonds
(that of R err]) being connected to the nitrogen atomof -NRerr]- and the

other (that of Rlerr]) being connected,sto a silicon atom - R2 are

radi cals, which are identical or dif- %erent, chosen fromlinear or

branched. al kyl r adi gahs thaVi-a@ckhAEl lwbPe 30695008 A FBr eMhd i axheny|
radical; - R err] represents a hydrogen atomor the radical R err]
nitrogen before introduction into the reactor. The
reaction medium is brought to 135-140°C. After reacting
for 10 hours, the isocamyl alcohol and the excess amine
are removed by distillation under reduced pressure (1.33-
2.66-10%Pa) for 7 hours. There are thus obtained 1104.2
g of silicone oil and 557.3 g of distillate.

The basicity value (-N- tertiary amino and NH
re.sidue. of the piperidyl nucleus) detemined on the oil
using a titrated perchloric acid solution (0.1N) is
98.5 meq/100 g of polymer, the theoretical wvalue being
94.8 meq/100 g.

Proton and silicon nuclear magnetic resonance
(NMR) analyses are carried out. Interpretation'.of the
spectra confirms the structure of the expected product,

that is to say a product of average formula . (product Pl):

. (]:H:‘ 11 s :
(CHys5i——Si— Si— Si(CH,),
| | 5 5, 110
Cl, CH,
(CH, )30~ CH;~CH(OH)—CH;—N NH
n-CH,
“? cu,CH,
Pl

Example 2
The same operations are carried out as in Example

1, using:

- 4 g (0.0188 mol) of 4-n-butylamino-2,2,6,6-tetra-
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and those of fornula: 32 [err] in which - R[err] is chosen froma
trivalent radical of for- nmula: [err] and a trivalent radical of formnula:
[err] where n represents a nunber from2 to 20

22
mef.hylp iperidine,
- 50 g of epoxidized polydiorganosiloxane compound
corresponding to tﬁe formula given in Example 1 but
~ comprising 670 (CH;),8i0,,, units instead of 119 and
assaying at 9.4 meq/100 g of glycidyl functional
groups, and |
- ‘8.1 g of iscamyl alcohol.

After reacting for 7 hours at 140°C and removal
of the volatile spécies, 46 g of silicone oil and 5.9 g
of distillate are obtained.

A basicity wvalue of 18.7 meqg/100 .g' (the theo-
retical wvalue being 18.8 ;rteqlloo g) is determined by
titrating tﬁe silicone o0il with a perchloric acid so-
lution (0.02N).
| Proton and siliéon nuclear magnetic resonance
(NMR) analyses are carried out. Interpretation of the
spectra confirms the structure of the éxpécted éroduct,

that is to say a prodﬁct of average formula (product P2):

RaRIR
CH, ) Si——Si— O~ §i~ Si(CH,),
CH, -
"S5 670 _
CH, CH,
(CH,)3~0—CH;~CH(OH) —CH;—N NH
| ' n-CH
4°°9 CH3CH3
P2
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- U represents -O or -NRerr]-, Rerr] being a hydro- gen atomor a

| fnear or branched al kyl radical having from1l to 6 carbon atons; -Rferr]
and Rl err] have the sanme neani ngs as those given with respect to the
formula (11); a is a nunber chosen fromO, 1 and 2; b is a nunbes chosen
fromO, 1 and 2; the suma + b is not eater than 2. 33 2. Process

according to Caimdi,

addi tional | yeeid1e 3

characterized in that the pol yorganosil oxane used can

Description of an application test of the s8ili-
cone products Pl and P2 according to Examples 1 and 2.

- A square (15 x 15cm) of sky-blue, serge-like,
67/33 by weight polyester/cotton cloth, with a density of
200 g/m?, is immersed in a white spirit solution
containing 2.3 % by welght of the silicone product to bé
tested. After straining, the cloth is-dried at 40°C for
15 minutes in a ventilatéd.oven and then heated at 160°C
for 30 minutes. The level of silicone product deposited
on cloth is of the order of‘l % by weiéht.

Measuring in .order to evaluate the yellowing of

" the treated piece of cloth is carried out using an ACS

Sensor II spectroéhotometer marketed by the'Company Data
Color with use of the luminant device D65 which_repro-
duceé natural-;ight and the calculation method is that
well knoﬁn in the textile industry for measuring the
-whiteness index WI 313.
The result of the measurement is éxpressed in the

following wayi

A WI = WI control cloth - WI tre&éed qloth
where WI control cloth: “

whiteness index of the'cloth treated with the white

spirit solution in the absence of silicone product

and then dried and heated (average.index over 3

measurements carried out on different parts of the

cloth),

WI treated cloth:

whiteness index of the cloth treated with the
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prise at |east other per siloxyl unit of fornula: [err] in which: the
synbol s R and X have the sane neani ngs as those given herei nabove with
respect to the formula (1); the synbol V represents: a linear or branched
al kyl radical having from5 to 20 carbon atons; a radical of fornmula
-(CHerr])[err]-COO-Rerr] in which p ra)resen_ts a nunber from5 to 20 and
Rl err] represents a linear or branched kyl radical containing 1 to 12

carbon atom: o LRl ' PEeolThARALIE, B T AL SR
’ gQi dgt Eyl ene  Oxi Qher N@drked 2 ROPHeaRedOX i(dechghn, 1Aadk XegvEL hy4 ene
measurements carried out on different parts of the
cloth) .

The degrees of yellowing, expressed by the
relative whiteneas index AWI, of the various cloths
treated with: |
-  the silicone products Pl and P2 ;'esulting from

Examples 1 and 2;

- in Comparative Example A: a silicone compound of -

average formula (compound Cl):
o] [f]

{3 £

C,H;0 §i-G li
S
. 75 3

NH,
- in Comparative Example B: a silicone compound of

_—~

GH;
18

average formula (compound C2):

|
CH;O z;o Si-0——CH,
3 CH,)
30 L[ 73
(i),
NH,

~ in Comparative Exémple C: a silicone cb'mpgund of

average formula (compound C3):
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propyl ene oxi de chain or an acyl
chosen fromO0, 1 and 2; d is a nunber
the sumc + d is not greater than 2. 3. Process according to Claiml or 2,
characterized in that the pol yorganosil oxane used can additionally conprise
(an) ot her siloxyl unit(s) of formula: Eerr]

c ‘s a nunber

r adi cal

[ CH,

.having from2 to 12 carbon atons;
chosen fromO0O, 1 and 2;

34 in which:

(CH,),SiO 81 -l
" -J670 L % JS

—Si(CH,),

(CH,);0CH,CH(OH)CH,N(CH,CH,0H),

which was .prepa.réd according to the information.

given in EP-A-0,546,231;

.are shown in the following table.

The results of the

handling tests of the treated cloths also appear in this

these tests are carried out by hand by 6 people

and the result is expressed either as pleasant soft

handle (pS) or as unpleasant, softness-free handle (US).

et Basicity value in
Silicone product and
e meq/100g of AWL | Handle
Functionalization product o
Pl
{CH2)30CH,CH(OH)CHN(Bu) Qﬂ 98.5 048 | P
P2
{CH2)30CHCH(OH)CH,N(Bu) H 18.7 -032| P
Cl
(CH)3 NH2 14,3 (NHp) 9.23 PS
c2
(CHz)3 NH(CH2)aNH, 312 (NH+NHp){ 2850 | s
C3
(CH2) 10CHzCH(OH)CHzN(CHzCHzOH)g 9.0 (tertiaryN) | 3.32 PS
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R and X have the same neanings as those given ﬁﬁth respect to the formula

(1),
1, 2 and 3;

e is a nunber

chosen fromO0O, 1, 2 and 3;
the sume + f

f .
is not greater than 3. 4. Process according to

IS a nunber

chosen from O,

any one of Clains 1 to 3,

synbols R, Z and V have the neani ngs

_ : characterized in that the pol yorganosil oxane used
1§ a linear polydiorganosil oxane of average fornmula:

[err] in which: the

8fven herei nabove with respect to the

formul ae (Ikxandlgl&l); the synbol Y represents a nonoval ent radi cal chosen

Preparation of

another

polydiorganosiloxane

containing tetramethylpiperidine functional groups.

The following are

introduced into a reactor

equipped (with a stirrer, a thenﬁometer, a reflux conden-

gser and a system for introducing dry nitrogen):

- 949 g (3.21 mol) of octamethylcyclotetrasiloxane,

- 44.8 g of polydiorganosiloxane compound of average

formula:
[ cH, ]
HO"féi 0 H
CH CH
P2 3CH
CH, =
CH;— N—H
CH, CH,
3
- 30

- 4.3 g of polydimethylsiloxane compound of average

- formula:

cH, | CH CH,

CE

CH;-Si—0 éi—o di—cH,
CH3 _CH3 H3

4

All the reactants were degassed beforehand with

nitrogen. The reaction medium is brought to 145-155°C.
0.104 g (0.0018 mol) of KOH as an aqueocus solution (20 %
by weight) are added. After reacting for 3 hours,
catalys; is neutralized with 0.138 g (0.0012 mol) of
phosphoric acid (containing 85 % by‘weighﬁ of pure acid),

the same temperature being maintained for 1 hour. The
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fromthe radicals R, Z, V and X; the synbols R err] are identical or
di-fferent and represent. a nonoval ent radical chosen froma radical R and a
radi cal X such as defined herei nabove with respect to the formula (1); r, s
and t are equal to zero or represent integers or fractional nunbers greater
than O, with the additional condition according to which, if r =0, at |east
one of the two radicals Y represents t#® radical Z 35

reaction mixture is evaporated under reduced pressure

(6.65-10°> Pa) for 3 hours. 886 g of silicone oil and

105 g of distillate are thus obtained. '

| The basicity value of the ailicone oil is

18.8 meq/100 g of polymer (the theoretical value being
18.0 meqg/100 g).

Proton and silicon nuclear magnetic resonance

(NMR) analyses are carried out. Intérpretatian of the

spectra. confirms the structure of the expected product,

that is to say a product of average formula (product P3):

Example 5

Description of the application tests of the
silicone product P3 according to Example 4. .

The application tests are carried out on pieces
of cloth which have been prepared and treated as indi-
cated hereinabove in Example 3:

.- with the white spirit solution containing the sili-
cone product P3;
- with the white spirit solution which does not con-

tain any silicomne product'(cbmparative Example D);

and

- with the white spirit solution containing a silicone
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5. Process according to any one of-Clains 1 to 4, characterized in that use
I s made of a pol yorganosil oxane containing (a) umit(s) of fornulae (1) +
optionally (Il1l1) + optionally (1V) or a pol yorganosil oxane of fornmula (V):
whi ch has per nole, on average: from2 to 1600 silicon atons, from1 to 100
resi dues Z, such as those defined hereinbelow, and fromO to 50 residues V,
such as those defined.hereinbel ow; and4& the structure of which: Ris

Choseh Lo et sl o BLORM: 1 20 ORI Ll Syl ghosen
containing (a) pi %eerzjeinabove in Example 3 (Comparative Example E).
The pieces of treated éloth are dried and then
' heated as indicated hereinabove in Example 3.
The degrees of yellowing, expressed by t.he
relative whiteness index AWI, are evaluated as indicated
hereinabove in Example 3.
Handling tests are also carried out as indicated
hereinabove in Example 3.
The results obtained are collated in | the -

following table:

Silicon product and Basicity value in )
Ex. product and. e in ot | ctaa
Functionalization ;::%m 3 | e
P3 . .
s . - R
- |(CH2)3 H 188 -0a8| s

p |No silicon product

E|c . 30.0 26.80 PS
(CH2)3NH(CH2);NH3 : (NH +NHy) _
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dyl group(s): of formula (11) in which: -Rerr] represents a hydrocarbon
rddi cal chosen from l|inear or branched alkylene radicals having from3
to 12 carbon atons; the radical -(CHerr])[err]-CO; alkyl enecycl ohexyl ene
radicals in which the Iinear or branched al kyl ene part con- tains from2 to
6 carbon atonms and the cycl ohexyl éne t contains an -OH group and
optionally 1 or 2 al kyl substituents ing 1 to 4 carbon atons; radicals

of formula -Rlerr]-ORerr]- in whichifhgs
| 1. Process for conditioning textile .materials
which makes it possible to obtain textile materials which
especially have a pleasant handle and a very low (or even
absence of) yellowing, characterized in that the textile
materials are brought into contact with a composition
comprising a polyorganosiloxane having, per mole, at

least one unit of general formula:

RaXpZSiO 3.aa) - O
: 2

in which:
the symbols R are identical or different and repre-
sent a monovalent hydrocarbon radical chosen from
linear or bran&hed alkyl radicals having'froh 1 to
4 carbon atoms, the phenyl radical ‘and the
3,3,3-trifluoropropyl radical;
the symbols X are identidal or different and repre-
sent a monovalent radic#l chosen from a hydroxyl
group and a linear or branched alkoxy radical having
from 1 to 3 carbon atoms;
Z represents a residue containing (a) sterically
hindered piperidyl group(s) chosen from :

4+ the residues of formula:

R R
—RLU NR3 (In
Re R2

in which:
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radicals Rlerr] and R err], which are identical or 36 different,
represent al kyl ene radicals having 2 to 6 carbon atons; radicals of formula
-Rlerr]-O-Rerr]- in which the radicals R err] and R err] have the neanings
i ndi - cated above and Rerr] is substituted by an oH group; radicals of
formula -Rerr]-COO-Rerr]- and -R gpr]-OCORerr]- in which Rlerr] and
R err] have the neani ngs above; -

-R! is a divalent hydrocarbon radical chosen
from: _
- linear or branched alkylene radicals having
from 2 to 18 carbon atoms;
alkylenecarbonyl radicals in which the linear
or branched alkylene part contains 2 to. 20
carbon atoms; _
alkylenecyclohexylene radicals in which the
linear or branched alkylene part contains from
2 to 12 carbon atoms and the cyclchexylene
part contains an -OH group and dptiona.lly 1 or |
2 alkyl radicals having from 1 to 4 carbon
atoms;
radicals of formula -R%*-0-R5- in which the
radicals R* and R°, which are identical or
different, represent alkylene radicals having
1 to 12 carbon atoms:;
radicals of the formula -R%*-0-R®- in which the
radicals R? and R® have the meanings indicated
: ' above and one of them or both are substituted
' by one or two OH group(s);
radicals of formulae -R*-C00-R® and -R®-0CO-
R5- in which R?! and R® have the meanings -
above;
- radicals of formula -eRG-O-R"-O-CO-Rs- in which
R®, R’ and R®, which are identical or dif-
~ ferent, r_ei:tesent- alkylene radicals having
from 2 to 12 carbon atoms and the radical R’

is optionally substituted by a hydroxyl group;
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radicals of formula -Rerr]-ORerr]-OCORerr]- in which Rerr], Rerr]
and Rlerr], which are identical or different, represent alkylene radicals
having from2 to 6 carbon atons and the radical Rlerr] is substituted by a
hydr oxyl group; -U represents -0- or -NR[err]- where R err] is a linear or.
branched al kyl radical having from1l ta 4 carbon atons; -R err] represents
a nethyl radical; and those of formula(Il"') in which: -R[err] is chosen

from - a trivalent rafli fGirdfentyf T¢-20x CNRP-, R® being a radical

chosen from a hydrogen atom, a linear or
branched alkyl radical having from 1 to 6
carbon atoms, a divalent radical -RY- having
the meaning indicated above, one of the
' valency bonds being connected to the nitrogen
atom of -NR®- and the other being connected to

a silicon atom, and a divalent radical of

formulas:
B R
AN B
R1
R¢ R2
- in which R! has the meaning indicated above,.

R? and R® have the meanings indicated herein-

below and R? represents a linear or branched

alkylene radical ha.ving from 1 to 12 carbon

‘atoms, one 6f_ the valency bonds. (that of R1°)

being connected to the nitrogen atom of -NR®- |
and the other (that of R') being cénnected to

a silicon atom; .

- R? are radicals, which are ident.:_l.cal or dif-
ferent, chosen from linear or branched. alkyl
radicals having from 1 to 3 carbon atoms and .
the phenyl radical;

- R® represents a hydrogen atom or the radical
Rzz

¢ and those of formula:
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and a trivalent radical of fornmula: [err] -U represents -O or -NRerr]-,
R-err] being a 37 linear or branched al kyl radical having from1l to 4
carbon atons; -Rerr] represents a nmethyl radical; Vis chosen from a .

| i near or branched al kyl radical having 5 to 18 carbon atons; a radical of
formula -(CH err])[err]-COO-Rerr] in which Rerr] represents a |inear

al kyl radical containing 1 to 6 car bod2at ons; a _

R R
—rHu~< N-B ()

R?

in which
- R*! ig chosen from a trivalent radical of for-

mulac:

f[,CO""
'—«3HQ:;—C\\

co where m represents a number

from 2 to 20,

and a trivalent radical of formula:

- N
— (CH)—Nu
N

L

where n represents a nhmber
from 2 to 20
- U’ represents -0- or -NR'!-, R!! being a hydro-
gen atom or a linear or branched alkyl radical
having from 1 to 6 carbon atoms;
-R? and R3 have the same meanings as those given
with respect to the formula (II); |
a is a number chosen from 0, 1 and 2;
b is a number chosen from 0, 1 and 2;

* the sum a + b is not greater than 2.
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radical of formula -(CHerr])[err]-O-Rerr] where Rl err] represents a

hy«dr ogen atom an et hyl ene oxi de chain, a propyl ene oxide chain, a m xed

et hyl ene oxi de + propyl ene oxide chain or an acyl group having from2 to 6
carbon atons. 6. Process according to Claimb5, characterized in that the

| i hear pol ydi organosi| oxane of formnul a :;V) has the foll ow ng values for the
synbols r, s and t: r is an integer or3¥racti onal nunber -ranging fromoO to

98 with a condition &c ' ' Id chaim®1, HnaradtereB8alisthe two
radicals Y repr esent% %%% %gfggéfégiés gnafﬁt eger or frf‘;‘{ctlgonatll nunber
rangi ng fromefatOtf8; polyorganosiloxane used can additionally com-

prise at least other per siloxyl unit of formula:

(R)g X)g VSI(O) 3.(c + ) (1))
2

in which:
the symbols R and X _have_ the same meanings as those
given here.inabove- with respect to the formula (I);
. the symbol V represents: a linear or branched alkyl -
radical ha.viné from 5 to 20 carbon atoms; a radical -
of formula --(C:Hz)p--(:OC)-R]'2 :i.h which p represents a
. number from 5 to 20 and R'? represents a linear or
branched alkyl radical containing 1 to 12 carbon
atoms; a radical of formula - (CH,) q-Q-Rl?'_ in which g
-represents a number £rom 3 to 10 and RM3 represents
a hydrogen atom, an ethylene oxide chain, a
éropylene oxide chain, a mixed .eth)-rlene oﬂde +
propylene oxide chaifx oi- an acyl radical having from
2 to 12 carbon atoms;’
. c is a number chosen from 0, 1 and 2;
t d ie a number chosen from 0, 1 and 2;
. the sum ¢ + 4 is_ not gréater than 2.
3. Process according to Ci_aim 1 or 2, characterized
'in that the polyorganosiloxane used can additiona_lly

comprige (a.n)bther siloxyl unit‘(é) of formula:

(R)g (X) Si(0) 4.(g..p av)
2
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t is an integer or fractional nunber ranging fromO to 1598; the sumr + s
+.t is an integer or fractional nunber ranging fromO to 1598. 7. Process
according to any one of Clainms 1 to 6, characterized in that the
conposition conprises a poly- organosil oxane possessing 5 to 200
miliequivalents (neq) of (a) hindered giperidyl group(s). 38 8. Process
according to any one of Clains 1 to 7,3%haracterized in that the
conposition ggeghggﬂgbe in the .

. R and X have the same meanings as those given with
respect to the formula (I);
. e is a number chosen from 0, 1, 2 and 3;
l £ is a number chosen from 0, 1, 2 and 3;
the sum e + £ is not greater than. 3.
4. Process according to any'one of Claims 1 to 3,
characterized in that the polyorganosiloxane used ;I.s a

linear .polydiorg‘anosiloxane of average formula:

14 R}

. [}
Y-Si—0— Si— Si-Y
R14 R Rl4

s t .

in which:

. the symbols R, .Z and V have the meanings given
hereinabove with respect to the formulae (I) ana
" (III); -

. the symbol Y repr'esentsf a monovalent radical cﬁosen

from the radicals R, Z, V and X; _

the symbols R* are identiéal or different and

represent a monov%alent radical chosen from a radical

R and a radical X such as defined hereinabove with

réspect to the formula (I):

r, 8 and t are equal to zero or represeht integers

or fractional numbers greater than 0, with the

additional condition according to which, if r = 0,

at least one of the two radicals Y represents the

radical Z.
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form of solutions, dispersions or emulsions. 9. - Process according to
any one of Clains 1 to 8, characterized in that it is used on a textile
mat eri al based on cotton, polyester, polyam de, viscose, polyacrylate, -
wool , cellul ose acetate or a m xture of these types. .10. Process
acctording to any one of Clains 1 to 9, characterized in that the anmount of
pol ysi | oxane deposited on the treated 3%xtile material corresponds to an
anount of between 0.1 and 2 % by Weight with respect to . the_weight of the

dry treated textile fmatRiqcmss agcording ki a0¥f BPet%%aéﬂ‘_grét F8ntof the _
[ neat PolYoLgR0RSLOLRue s oLak & T MU E S BoTyBrolbbindlhe Uoed I
containing (a) unit(s) of formulae (I) + optio_nally (TII)
+ optionally (IV) or a polyorganosiloxane of formula (V): .
- which has per mole, on average: from 2 to 1600
silicon atomS'; from 1 to 100 residues %, such as
those defined hereinbelow, and from 0 to 50 residues
Vv, such as those defined herei@el&;
- and in ﬁ_he structure of which:
R is chosen £from methyl; ethyl, n-propyl and
isopropyl radicals;
- X is chosen . from hydroxyl, methoxy and ethoxy
) radicals; '
Z is chosen irom' residues containing (a) piperi-
dyl group(s): |
¢ of formula (IXI) in which:
-r! represents a hydrocarbon radical chogen
_ from: .

- linear or branched alkylene .radic':als
having from 3 to 12 carbon atoms;

+  the radical -(CH,),,-CO-; '

. alkylenecyclohexylene radicals in which
the linear or branched alkylene part con-
tains from 2 to 6 carbon atoms and the
cyclohexylene part contains .an ~-OH group
and optionally 1 or 2 alkyl substituents
having 1 to 4. carbon atoms; -
radicals of formula -R%-0-R%- in which the

radicals R* and R®, which are identical or

NN 0 O A This is the rapiacament shest
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according to any one of Clains 4 to 10, characterized in that a mxture in
suitabl e proportions of the follow ng reactants is reacted, if necessary in
the presence of a basic catalyst: a hydrolyzable silane of forrmula: [err]
in which: the synbols R and Z have the neani ngs given herei nabove for the
formula (1), g is a nunber chosen fromO0, 1 and 2 and the synbol X
represents a |linear or branched al’koxysgroup having from1l to 3 carbon
atons; a pol ydi organosi | oxane corresponding to the fornula
different, represent alkylene radicals
having 2 to 6 carbon atoms;
. radicals of formula -R*-0-R®°- in which the
radicals R* and R5 have the meanings indi-~
3 cated above and R® is substituted by an OH
group;
. radicals of formula -RY*-COO-R°- and
-R*-0C0-R%-- in which R* and R® have the
meanings above; .
‘- - radicals of formula -R®-0-R7-0-CO-R%®- in -
which R®, R’ and R®, which are identical
or different, represent alkylene radicals
having from 2 to 6 carbon atoms and the-
radical R’ is substituted by a hydroxyl
group;
-U represents -0- or -NR?- where R’ is a
" linear or branched ‘alkyl radical having
from 1 to 4 carbon atoms;
-R? represents a methyl radical;
¢ and those of formula (II’) in which:
-R’! is chosen from:

- a trivalent radical of formula:

CO—
"(CHz)TC_( where m represents a number
CO~ from 2 to 10, |

and a trivalent radical of formula:

—-'(Cﬂz)—'—-NH-(y \N " where n represents a
n .
N= number from 2 to 10;

-U’ represents -0- or -NR'!-, R!! being a
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39 (V) where,r 0, s =0, t 10 - '500, Rlerr] is Rand Yis OH and/or a
cyclic polydiorganosiloxane of fornula: [err] in which R has the nmeaning
gi ven herei nabove for the formula (1) and u is an integer or fractional
nunber ranging from3 to 10; and optionally a chain-termnating agent
consisting of a compound of formula (V) wherer =0, s =0, t =0 - 50,
Rlerr] is Rand Yis Ror Z 12 Prafcess for the preparation of the
I near polyor ganosi | oxanes l?.];;efagr rgi_l %)r(a\z/x)chmeraelksylz :Qa’.di.vg]ailcmfv r}xg
from 1 to 4 carbon atoms;
-R? represents a methyl radiéal;'
V is chosen from: a lipear or-branched alkyl radical
having 5 to 18 carbon atoms; a radical ofiformula
-(cnz)lo-coo-nlz in which R2 represents a linear
alkyl. radical cohtai.ning 1 to 6 .ca;rbon atoms; a
radical of formula - (CHz):,-O-Rn where R'3 represents
a . hydrogen atom, an ethylene . oxide chain, a
propylene oxide chain,. a mixed ethylene oxide + -
propylene oxide chain or an acyl group having from
2 to 6 carbon atoms.
6. Process according to Claim 5, characéerized in
that the linear éolydiorganosiloxane of formula (V) has
the following values for the symbols r, s and t:
r is an integer orlfractional number ranging f;qm 0
to 98 with a condition accérding to whicﬁ, ifr =20,
at least oﬁe of fhe two . radicals Y represents the
radical Z; | |
8 is an integer or fractional number ranging from 0
to 48;
t is an integer or fractional number ranging from 0
to 1598; .
the sum r + 8 + t is an integer or fractional number
ranging from 0 to 1598.
7. Process according to any one of Claims 1 to 6,
characterized in that the composition comprises a polyf.
organosiloxane possessing § to 200 milliequivalents (meq)

of (a) hindered piperidyl group(s).
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be used in the process for conditioning textile materials according to any

one of Clainms 4 to 10, characterized in that a mxture in suitable

. proportions of the following reactants is reacted, if necessary in the
presence of a basic or acidic catalyst: a pol ydi organosil oxane or a m xture

of pol ydi organo- sil oxanes of fornmula(e): [err] where the synbols R and Z

have t he neani ngs given herei nabove f®8 the fornula (1), v is an integer
or. . 40

8. Process accofding.to any one of'01aims'1 to 7,
characterized in that the composition used can be in the
form of solutions, dispersions or emulsions.

9. Process according to any one of Claims 1
to '8, -characterized in that it is used on a textile
‘material based on cottén, polyester, polyamide, viscose,
polyacrylate,'wool, cellulose acetate or a mixture of
these types.

.10. Process according to any oﬁe of Ciaims 1
to 9, characterized in that the amount of polysiloxane
deposited on the treated textile.material corresponds to
an amount of between 0.1 and 2 % by weight with respect
to the weight of the dry treated textile material.

11. Process for the preparation of the linear

S polyorganosiloxanes of formula (V) where s = 0, which can
be used in the process for conditioning textile materials
according to any oné of CIaims 4 to 10, éharacterized in
that a mixture in suitable proportions of the following
reactaﬁts is reacﬁed, if necessary in ;he_preseﬁce of a
basic catalyst:

a hydrolysable silane of formula:

(Rig (X3gSZ (VI

in which: the symbols R and Z have the meanings
given hereinabove for the formula (I), g is a number
chosen ffam 0, 1 and 2 and the symbol X’ represents
a linear or branched alkoxy group having from 1 to

3 carbon atoms;

a polydiorganosiloxéne corresponding to the formula

) O A : T
* [ L M S * | .
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fractional nunmber ranging from10 to 500 and wis an integer or fractional
nunber ranging from3 to 10; a pol ydi organosil oxane corresponding to the
formula (V) wherer =0, s =0, t =10 - 500, Rerr] is Rand Y is OH,
and/ or a cyclic polydi organosil oxane of formula (VII1); and optionally a

chai n-term nati ng agent consisting of a conmpound of forrrula (V) where R =
0, s =0, t 0 - 50, R[err]lsRand3P|sRor Z.

(V) wherer=o,a=o,t=1o-soo,nl‘isnandy‘

is OH, and/or

a cyclic polydiorganosiloxane of formula:

Hy -

in which R has the meaning given hereinabove for the

'-lo”

w

formula (I) and u is an integer or fractional number
ranging from 3 to 10; |

and optionally a chain-terminating agent consisting
of a compound of formula (V) where r = 0, 8 = 0,
t =0-50, R is Rand Y is Ror Z .

12. Process for the prepara.tion of the linear
polyorganosiloxanes of formula (V) where s = 0, which can
be used in the process for conditioning textile materials
according to any one of Claims 4 to 10, chargcterized in
that a mixturé in suitable proportions of the following
reactants is reacted, if necessary in the presence of a
basic or acidic catalyst:

a poljrdiorganbsiloxane or a mixture of polydiorgano-~

siloxanes of formula(e):

| ]f o . R
HO%?i-({!-H and/or { ?i—O}—
' z Jdy Z w

{(Ixy

where the symbols R and Z have the meanings given

‘hereinabove for the formula (I), v is an integer or .

: - This ig the replacemant she;at
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fractional number ranging from 10 to 500 and w is an
integer or fractional number ranging from 3 to 10;
a pélydiorganosiloxéne corresponding to the formula
(V) where r = 0, 8 = 0, £ = 10 - 500, R is R and ¥
is OH, and/or a c¢yclic polydiorganosiloxane of
formula (VIII); '
and optionally a chain-terminating agent cohsisting
of a compound of f_ofmula (V) where R = 0, 8 = 0,

t=0-50, R* ig Rand Y is R or Z.

L R r——
- c L " s * " .
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NON-YELLOWING TEXTILE SOFTENING PROCESS IN WHICH A

COMPOSITION COMPRISING A POLYORGANOSILOXANE IS USED

 Abstract

" Process for conditioning textile mai:e::ia.ls‘ in
order to enable them to have,' especially, a pleasant"
handle and a very low or even non-existent yellowing,
cha_.racterized in that the te;ctile materials are brought
into contact with a composition comprising a polyorgano-

siloxane having, per mole, at least one unit of general

formula:

(R)g Kp ZSi0 3.¢3 + b)
' 2

in which:
- R can represent a C; C, alkyl radical;
- X can represent a hydrolysable radical;

- Z represents a residue containing (a) sterically

" hindered piperidyl group(s) of formulae:

a——

B g
R P ~RHup~« N-B ()
—R-y NRS (m ,
R2 — . d2
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in which R! is a divalent hydrocarbon radical, R’} ig a

trivalent hydrocarbon radical, U and U’ represent -O-,

-NH- or N(alkyl), R? can represent a C;-C; alkyl radical

" and R?® is H or R2,

a and b are chosen from 0, 1 and 2,

the sum a+b being not greater than 2.

Bt
R
£
“gespf
gy X,
T
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