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PRd:ESS FOR FIN SH NG A TEXTILE AND FI NI SHI NG BATHS Ny

The presen M AEEDN WOledhBE t0 a process for finishing a
cel | ul ose- w
textile figish ‘

' ni shing bath conprising a cross-1inking

as a cel |l ul ose-based textile finished according
to this process. Cr oss- i nki ng textile finishes are,
currently used for conferring on 5 <cellulose fabrics properties of -
resi stance to creasi ngToe eressd ireeotionyrelates to di peocdssndor sﬁnibli\ih'gty; to
domesti c washes  as || ,as easy care a i roni hg or . no ironing),
anong ot her 5@1 gq:q-ggge;d textﬁe, X fnmshmé %aﬁ'y FRMETEIN FGEesSahinking textile ?I%?Sh
cross-linkin td TRA TRl ' | r mal dehyde
which is rel g%‘s’%gl éeél ?ﬁ%}lﬁ?%@%ﬁg@??ﬁftﬁﬁﬁh[}sﬁgaoagcgfcﬁq%f&\lméeﬁﬁf}se{sﬁg fabrics
finished. in this way. Bovssdinking dextié dighis ae oavently usedrisi denfetrit@ dpe a

noxi ous product, exposure doses of which are limted to very | ow
val ues bySceteellilose fabistaiprorgtieat oforpsistance itpeCreaRiNgheE orease FeCRNESYL Race

f f | deh 2 t ; ' t . T th
Ose of "al kandienodal ey doAbLCl sl 8 wal g easy sare deavw ety "
acid as crOSﬁoIiﬂonyfgga%ggtgﬁhéwm@@msﬂ ose was proposed in t he Pat ent

Application EP-A- The International Application
WD 96/ 26314 descri bes Howeayes mpst of thasel eossdiokingoiextienfisrishés contaiafiesy

cellul ose fabrics.i.n e presence of. saodiu hypophpsphite. as

cross. |1 nki o caried TomtABBRISE whio %' i Raseq el "BR, BhisBistashop or

US- A-5. 496. 4ffienUgsitig5 140est Fished  in Uisvhay 2 Bioeber desidiBgnide is now

conbi nati on of a phoSphonoal kyl pol ycar boxyl’ ¢ acid wth 'a second

pol ycar boxyl ¢censidertdwiti bR & anoxinsbpramiuet, eexposard aogks cofaghith are limited to

preferably, \%gﬂl yacrylic acid of |ow mass, for_cross-1inking cellulose
|

textil es ophlups Y feBaiy natigngl jegulations: dextilsdinshiesres ofiank f@eeas

Paient s Us ALHCEI0 R0y e AR BB M e (e trcatment o

cellulose materials byThasythe basey| o alicarids ,plycarBokylicudarivititedn&uch as
tetracarboxylic acid or citric acid in the presence of catal ysts of
hypophosibﬁi t rhosphofio iesdHe ack ag seoss-linking agents for cellulose was proposed in

the Patent Application EP-A-0484.196.
The [nternational Application WO 96/26314 describes the use of

maleic acid oligomers for treating cellulose fabrics in the presence of sodium
hypophosphite as a cross-linking catalyst.

20 The Patents US-A-5.496.476, US-A-5.496.477, US-A-5.705.475,
US-A-5.728.771, describe the combination of a phosphonoalkyl polycarboxylic
acid with a second polycarboxylic acid which can be butanetetracarboxylic acid
or, preferably, a polyacrylic acid of low mass, for cross-linking cellulose textiles
in the presence of catalysts containing phosphorous such as sodium

25 hypophosphite or sodium monophosphate.

The Patents US-A-4.820.307 and US-A-4.975.209 describe the
treatment of cellulose materials by polycarboxylic acids, in particular butane
tetracarboxylic acid or citric acid in the presence of catalysts of hypophosphite

or phosphate type.
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2 The cross-linking textile finishes nentioned above
all ow t he use of or saltingout of fornmal dehyde to be avoi ded. However,
their use requires the obl i gatory presence of a catalyst.

The Patent Application EP-A-0564. 346 descfibes the use as a 5
cross-linking textile finish of phosphini€osuccinic acid, .
phosphi ni cobi succi ni ¢ acid and their mxtures for finishing cellul ose
textiles. This type .ofThe agrass-linkingtextile finishesima@ntianed aaouaauw be use of

h | d o h th f
The APl cant. Sl 2 BY raeaRhate 1 1 bUSe8h Miheler. 1St 1BY, Aouires the

salting- 10 be conpl etely avoi ded and does not
otﬂfg%})dfﬁl gréééﬁééiéﬁ‘é/ gatalyt

require the us catal yst’, whil st ﬁ\ onferring on the textiles
properties of resi stan‘ElmetRatenbMphgamnn EP-A-@56:a346 rctasoubegf thei msn@isoaal

stabilty for ‘donmestic wa and erystlsfactor

The Appl 2 arrORHERKDIRIE: D8 £h PROSBRNIRRERENIG, Ei% RERPRETCIGSUCTTRK ng
composi ti on 4 sh8lthih ke fxﬁﬁmsnmg iRl e ﬂ’h@?ﬁpé of 6h2 can be
properties justifying its use as a textile tinish, not containing and

sal ting-out used witloouted datddysei ther in fi ni shi ng shops or when using fabr| cs

finished in this way. present_ invention thus consists
of a process for finishi@di\rplicant cemadupéfsée%@u withkthe aim afpertedtingzad in

that the te roégsé iorI : n%ﬂﬁg %%ﬁp@lggg b%%egquﬁg%hlgh rHlI%Ws%ebL?éé] o?%%hﬁ"gp' ng

the followl cross-11inkin
cel lul osfy out of&drrﬂéideh@cfe ta)berco%métea,t avsided and eloes! ot @eq?lﬁréjtﬁeeuﬁf@faand

hypophosphor ous acid of forrmula (I
[err] catalystywhilst copferiing on the textiles properties of resistance to creasing or
crease recovery, dimensional stabilty for domestic washes and very satisfactory
easy care.
The Applicant then discovered with astonishment that a new
15 cross-inking composition for cellulose had very useful cellulose cross-linking
properties justifying its use as a textile finish, not containing and not salting-out
formaldyde either in finishing shops or when using fabrics finished in this way.
The present invention thus consists of a process for finishing a
cellulose-based textile, characterized in that the textile is treated using an
20 aqueous finishing bath containing the following cross-linking composition as a
cross-linking agent for cellulose:
a) 15 — 95 molar % of at least one maleic acid telomer and hypophosphorous

acid of formula (l)
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with A=r (IEH cle ]
[ CO,H COzHJm



3 and (m+n) [err] 3 or A=Hor OHand n [err] 2 5 b) up

to 50 nol ar % phosphi ni cosuccinic acid c) up to 40 nolar %
phosphi ni cobi succinic acid d) up to 50 nolar % phosﬁmﬂmsues(nee“@e ggel d
e) up to 15 nolar % hypophosphorus acid f) up to 10 or us
acid g) up to 15 % phosphoric acid 3 each of the m&_m E) of
the conposition being able to be present either in free fo

al kali metal or

AMSSHERT HAS BEEN The
t hi n RERLAGEDpe of} t he process
'n what follows under

partially or totally neutralized
al kal i ne-earth netal ammoni um or
cross- | i nki ngnddmpdgix3on used w
accordi ng to the present inventi

t he nane of "cross-linking conposition A". - A [err] P NWR
anal ysi s revegla edHBlabFP?ﬁd Ee}rg of the telofferic fraction of formula
(1) coul 'd contal n sever osphorus atons randomy di stributed per

chai n. 5 The cross-linking conposition A according to the

i nvention can be Bre par gd by radi cul ar, pol rization or
tel onerizati &. 0— 50 molar % phosphiaicgsucaiRiciasit i on or tel omerization is

car ri ed out usi ng yralgifodby, BRbGAoBisLELARSILIE Monomer, pref er ably

sodi um hypopfiosphi'te ween the nmaleic acid and the

t el ogeni ¢ no@pner 0i-s 50eneianbs phospharospceisicadiét ween 1.5 and 5, preferably
between 2 and 4 and very particularly between 2.1 and 3.
The pol yneri £ati of + 45ireler & BHPW%W&&FPW%W catal yst, preferably

10 f) 0 — 10 molar % phosphorous acid
g) 0 — 15 molar % phosphoric acid

each of the acids a) to g) of the composition being able to be present either in
free form or be partially or totally neutralized in the form of an alkali metal or
15 alkaline-earth metal ammonium or amine salt.
The cross-linking composition used within the scope of the
process according to the present invention is designated in what follows under

the name of "cross-linking composition A".

A 3'P NMR analysis revealed that one part of the telomeric
20 fraction of formula (I) could contain several phosphorus atoms randomly

distributed per chain.

The cross-linking composition A according to the invention can be
prepared by radicular polymerization or telomerization.
This polymerization or telomerization is carried out using maleic
25 acid and a telogenic monomer, preferably sodium hypophosphite. The molar
ratio between the maleic acid and the telogenic monomer is generally
comprised between 1.5 and 5, preferably between 2 and 4 and very particularly
between 2.1 and 3.
The polymerization is initiated by a radicular catalyst, preferably
30 sodium persulphate at doses which can be comprised between 5 and 12 % by

weight in relation to the weight of monomers.



30 sodium persmsglnggﬁaszgeenqg £34Whi ch can be conprised between 5 and 12 %
by wei ght in evvelght of m)mé

Firstly, the pol b'ﬁuﬂmg !MHHn be carried o BEEE

conpri sed betwee rr]C, preferabld bet QEDand [err]C. The
duration of the polynerization is generalTy conprise etween 2 and 12

hour s, preferably between 6 and 8 hours. Secondly, the polynerization
is prolonged 5 by a Firslyrehet pelymesizatian carmibghearrieshost atutemperatiresabl y

e bouBhurisgs BATEEN o e BB Bl e TncomLes Ty BRE e
residual tr adiﬁaf?cf)n bf¢hé Pb g)n?ér?iatlon lﬁ generally comprnsed%%ﬁfére%nﬁ a%offﬁuéﬁ%hcan

be used for e polymerization, suc afor exanpl e, addition
initiatar i rgrefarablynbetiveen Bfambad'im:rs Sﬂ:@ondly, the polymerizafitee is prolonged
arried out er an inert at

el fﬁéé?y”acﬁw“ FahdieaTRGL Fhet Dgher temperature peiciaRf Betwagn 80 and
pol yneri zat ' %Lb ?%‘?i%d \Bﬁkﬂ E'eQ:Bn‘Fd? t%ﬁ@ﬁtf QH'& hourssstd EL fo
o P— e out

avai lable in tions can e carri an oxi

preferably hohisletntheessiyin@eizatlén and destroy all resnMﬁélhrécﬁQ@ff tﬁetl@ltléfﬂﬁ pr| or
art, the Applicant discovered with astoni shnent that the conbination
of 15 to 95 nol ar %ofDéfermtomce@semamb@ used fercthe pelymieyigationspiair as

phosphi ni costbanbie B RCeIiE inliatr HadfRRERLE AP monomgig™ = M 9

phosphonq;ucc! nic aci dThélEoFyﬂférlﬁltl@ﬁ d&HadB bérYIeG"tSht%%P%Sﬁ@ﬂra‘t'ﬁlogﬁhel@:' d,
phosphorus acid and phosphoric acid as the mnor quantity, allowed good

qual ity fi nifehexampfe grdena oidwgeasatimosphetees not cont ai ni ng and not
sal ti ng- out formal dehyde either. in fjnjishin S or n
fabrics finished in trﬂfﬁe?’ﬂe Rilymerigation i inis @UtOftt}gg a-a‘ﬁﬁtﬂ ANSf a
catalyst. gy g nto P-OYKEliond R&nUse c%?n@dﬂ' o‘ﬁ?tg?réﬁ &){i‘%kfﬁ@ LAl yst

Iablel {J
or a m xture of Zag veral esterirficatron catalysts

perforrrancesprefyrablpeq'dmgémpetax&ﬁ ed fabric to be increased at a given
tenperature, or a given qualified level to be preserved by |owering the
thermal tonditions redifithefegard & othe |ariski ag. the Applicant discovered with

astonishment that the combination of 15 to 95 molar % of a telomer of maleic

acid and hypophosphorus acid of formula (l) with a cross-linking composition
containing phosphinicosuccinic acid as the major quantity and hypophosphorus
acid, phosphorus acid and phosphoric acid as the minor quantity, allowed good

20 quality finishing of cellulose-base textiles not containing and not saiting-out
formaldehyde either in finishing shops or when using fabrics finished in this
way, to be obtained without the addition of a catalyst.

However, the use of an esterification catalyst or a mixture of
several esterification catalysts allows the performances obtained on the treated

25 fabric to be increased at a given temperature, or a given qualified level to be
preserved by lowering the thermal conditions required for cross-linking.

The catalysts can be chosen from known esterification catalysts
such as, by way of example, cyanamide, guanidine or one of its salts,
dicyandiamide, urea, dimethylurea or thiourea, alkali metal salts of

30 hypophosphorus, phosphorus or phosphoric acids, mineral acids, organic acids

or their salts.



The catal ysts can be chosen from known esterification catalysts such
as, by way of exanple, cyanam de, guanidine or one of its salts, 30

di cyandi am de, urea, dinethylurea or thiourea, alkali netal salts of
hypophosphorus, phosphorus or phosphoric acids, nmineral acids, organic
aci ds or their salts. 5 |

5 Preferred catal ysts consi st of cyanam de,
di cyandi am de, urea,, Preferdemmaltqdystseeonsistdoﬂmyhummwsmbyar&ilamld&ewfea
m xt ur es. der, pr ef erential conditions for inpl ementi ng

the inventi offlimefilylurea, SEQ'H%UYF?‘?%%@ dBAB Yt MbURSof t he i nvention

conprises 15 to 95 nol
hypophosphor us aci d, p?é?ae/érrg rle?er§8ﬁ?l &st ?c;r H?du&ﬁq‘én norre}qf)eaﬂt& ﬁh%rl y
bet ween 40 t @ré$s- lmlhag c%mposntlon A of the mvent:é’rh@ohpmhébl1'59tob95h11§%‘?c%%fté“ n

t he scope of the present I nvention nprises in fgeneral to 30 % by
wei ght of & hée@mﬂso|mﬁl@¢150t§io%%§is/p%fﬁpsm%us acid, seferatin 30rtoné@ enolan &

The finishin w{@ﬁ’iw g, conposition Ais

preferably pgil [ apf ﬁietg:ltu!%{}?‘)z&ﬂg t%éd F{g’zﬁ} /rret al hydroxide in order to
obt ai n an aqueous Thmflﬁlbhm@ t&ﬂhmwd WitRinrthedcoBeoftthe fre§érﬁﬁi‘h'\/éhiidn 1
to 7, preferably 1.5 5 and nore particularly 2 to 5.

Under ot her momwme@dncgﬁmrah die 30dH hyrpeight of ithe) ctdss-linkinencompositibn Adn
catalyst is ad?leid t.0 e finishing bath. In fact, we noted that the
cross- | i nki ngoution 'E §Sition A self cross-links the cell ul ose, which is

proven byjgexanpl es 12 tyghe fi fmshﬂr@eﬁ'ﬁirFEoﬁ@Hlﬁ th8& §s§ﬁr’i(ﬁn|t? ' sittitﬂ'gA is

i nventi on. r other pre erfed con
i nvention, t lpeeﬂelrablymamyally neutbadizbdomm anradkali metali ygiragéatin \wndentd ebtain

advant ageousl y an etho ate nonyl phenol , _quite particul a
nony! phenol @PW%{SJ(H%/W'FH f@‘ Wihesphfof 0.5 to &y rspesialiok teid, PBﬁé@Ibﬂ Rhis

type are desgg 0 which fol | ow.

Under ot her gr ef er rg@’ ggaﬁmtloﬁté e invention, one or nore

cellul ose esterificati thdmt@thesbﬁeféfr@daébiﬂﬂldrﬁ fohﬁmblé?ﬁéﬂitid@tl@ﬁﬁventlon
preferably 25 chosen from cxanam de, dicyandi am de, urea, dinethylurea

or sodi urh® n.o q@t@lyghngﬁngetpt e fl_msh_mg bath. In fact,,m@@ptﬁm@a[t BWEanSISdmkmgoect
of the | nventcbﬂﬂjosﬁiO%URJs%fftcrgés-ﬁrmssth'escelIulose, which is proven by Examples 12 to

18 which follow the description of the invention.
Under other preferred conditions of the invention, the finishing
bath contains a wetting agent which is advantageously an ethoxylated
20 nonylphenol, quite particularly nonylphenol ethoxylated with 10 moles of
ethylene oxide. Baths of this type are described in Examples 12 to 30 which
follow.
Under other preferred conditions of the invention, one or more
cellulose esterification catalysts are added to the finishing bath, preferably
25 chosen from cyanamide, dicyandiamide, urea, dimethylurea or sodium
hypophosphite.
According to another aspect of the invention, a subject of this is
also a finishing bath for a cellulose-based textile characterized in that it
comprises a cross-linking composition A as defined above in aqueous solution,

30 this bath having a pH comprised between 0.5 and 7, especially 1 to 7, as well

as a wetting agent.



also a finishing bath for a cellul ose-based textile characterized in that

it conprises a cross-linking conposition A as defined above in aqueous
solution, 30 this bath having a pH conprised between 0.5 and 7, especially
1to 7, as well as a wetting agent.

6 A subject of the pr&ent Application is also the,
finished cellul ose- based textile, characterized in that it is

obt ai ned by i npl enent iAgubjest pf e present Apgdisatiarbisdalad dives finished cenulose;
A subject of th resen |i.cafion is also the use of the crposs- 5 °©
i nking. compaset Blia: aherderarthisotat dBO0at6a. BY MRpiegIetpg thegprocess
cel | ul ose. : The follow ng exanples are given as an

i ndi cati on, qteﬁgﬂb% Ia(t))\(/)vv?he i nvention tp be better understood but do
not |im.t the scope. A subject of the preseritm;iﬁﬁeaﬁom@mbem'e use of the crdsie
crease recoveéry test is carried out according to the AATCC 66-1972 10

st andar d on l8KiRgI MRS itien A describsd abpavatas Eragadinking aggntder celiviosss

as then are, and on t | ed t r.ee i a
60[err] C, the crease P@c%@dg@bﬁ?%éggﬁﬁe%ss%g Eglyé'{?ﬁ" asumgi%ttlpﬁey}ge?gs@%”ﬁe_
crease recove/antiobttaibeebetter driterdiobadut @i it liMietheasdepand in the direction
of the weft. 15 - the resistance to the traction of the sanples

expressed in daN in tHethese examplesyirecti on of the weft is carried out
according to the,  AFNOR G 07. 001 . .. st.andar d. -

whi t eness, _éxpreé@%&r?%%dﬁedﬁoggy fest _bseF‘j"”?g FEASGPEINGR H"eaAATCé %_%'1972
spect r opigot Omet eistarkfitd! Gt Sampled RAIcUAYe +&41ERIKIRMA viheld Ballédshfnptes 20

det ermi ned according the nethod described in the Japanese Law 112
1973. Exam@sl them:are, and on the samples subjeniéditd three alumestiongagids gt

mal eic acid (6.7 I , 237 of 25 sodi um hypophosphite (2.69 nol es
and I840 gf vva'g er %Q%F S%%r%ﬁ@%gﬁc‘?‘@rh‘F‘eeXpreSS‘?‘ggE&hSng%s%fe&e Pheles ot Lr e
I's maintained at fal&f fdGvaRABEMEY Rthd didctbh 9Pt warp and in the direction

of the weft.

15 - the resistance to the traction of the samples expressed in daN in the
direction of the weft is carried out according to the AFNOR G 07.001
standard.

- the whiteness, expressed in degrees Berger, is measured with a

spectrophotometer. The level of residual formaldehyde on the fabric was

20 determined according the method described in the Japanese Law 112-
1973.

Example 1;
A solution containing 781 g maleic acid (6.73 moles), 237 g of
25 sodium hypophosphite (2.69 moles) and 840 g water is prepared in a 2-litre
reaction vessel. The mixture is maintained at 75°C and 265 g of a solution of
36.7 % sodium persulphate is added over 6 hours. Polymerization is completed
in a 2-hour stage at 85°C. 2002 g of a slightly coloured limpid solution,
characterized by phosphorus 31 NMR and the molar composition of which is
30 indicated in Table 2 is obtained.



36.7 % sodi um persul phate is added over 6 hours. Polynerization is

conpl et ed In a 2-hour stage at 85[err]C. 2002 g of a slightly col oured
| i npi d sol ution, characteri zed by phosphorus 31 NVR and the nol ar
conposition of which is 30 indicated in T_{abl e 2 is obtained.

7 Exanples 2 to 5: Exanples 2 to 5 are prepared
according to an operating nethod I dentical to that described in -
Exanpl e 1 byExamplesd toHE nal ei ¢ aci d/ sodi um hypophosphate ratio from

Tagy o0p " and by modi DA biRE PR YL FbLAY aoorGrioLh] SheRRtint REthad ! o

Mol ar ratioj SEABEH ZAt T | bi i i i i
iddMtidRb gohthat%é AB&d ZAt ERampRNd %{( glrér?uflgg the maleic am@/?s);odlum

2 : at 75[err]C+2hat,g
3 . hypophoSplmtat ratif €rarhC15 2oh4arnd5pyr njadifying the polymerization
1.5 " .. 6 h at 75[err + 2 h at 85C 5
4 5 °°“d‘tPDSr?Sa$eSF§?’%§r'chab‘ez h 30 at 85[err]C
The nol ar conpositions of the products obtained are indicated in 10 Table
2. Exanpl e 6: A m xture of 100 g of the conposition
of Exanple 4 and 12.3 g hydr ogen Jabtxide at 33 %is heated at
70[err]C fq mplar 15 composition is indicated in Tahle 2
Exampl e 7: Example Molar ratio AM/HPS Polymerization conditions

2 2 6 hat75°C + 2 h at 85°C

3 3 8 hat75°C +2 h at 85°C

4 1.5 6hat75°C +2 hat85°C

5 4 11 hat75°C + 2 h 30 at 85°C

The molar compositions of the products obtained are indicated in
10 Table 2.

Example 6:
A mixture of 100 g of the composition of Example 4 and 12.3 g

hydrogen peroxide at 33 % is heated at 70°C for one hour. The molar

15 composition is indicated in Table 2.

Example 7:
A mixture of 200 g of the composition of Example 2 and 15.2 g

hydrogen peroxide at 33 % is heated at 80°C for 9 hours. The molar

20 composition is indicated in Table 2.



A m xture of 200 g of the conposition of Exanple 2 and 15.2 ¢ hydr ogen
peroxide at 33 %is heated at 80[err]C for 9 hours. The nolar 20
conposition is indicated in Table 2.

8 Exanmpl e 8: A rB'xture of 200 g of the _
conposition of Exanple 1 and 8.3 g of hydrogen peroxide at 33 %is
heat ed at 80[err] C for 9 hours. The nol ar conposition is indi cat ed in
Tabl e 2. 5 Example 8: Table 2
Mol ar Active Rr T B PLSA PX . P
ratio mat er i aI . A Rﬁﬁi’ﬁﬁ IQIggOO gEbf SI/J1D §A]'npo%'ﬁ oP;:A)?nH_'ple 1 §§§88 5939,% I n
AM + HPS 52h3d e?8xide &t B3 049is Che%ted Qt 80°C fé’r 9 hou?s The n4t§ar6
PSS|nAM+HS 35 17.9 35.2 0.4 8.
55.1 PSS cnnmmsﬁnm%m@@a@d inXable 28. 1 1 3 0 4 0 4
1.5 %28 PSS in AM+ HPS 24.8 13.8 46.6 1.8 9.9 3.1 0
5 41.5 PSS in AM+ HPS 75 7.4 4.1 4.7 0 8.8
0 6 1.5 38.1 xidatio 4 20.6 12.6 6.6 43.8 O
8 4 8 7 2 45. 2 O%a%%[‘fxnofEXZ 35.6 18.3 3.3
32.5 0 £x9| Mblad | Active8 PRodess 56L.7| PBSAKPISAL iFSA |[HPXEXPHX [P
21. 4 1.6 2{1. Batio Q| matefiab 0.7 AM Mal eilc acj d
PSA: PhosphonoAMHRS pi ¢ Yaci d ____HPS: Sodi um hypophosphi t &
HPX:  Hypophbsphodfis acid®8 | PSSHsaM + HPSS)@Eerh BePsukphgtes [ 09| 32 [ 0
PHX: Phosyghgrus—gcidi— 7 )L ,4?‘51"' 3 é‘lu(wfa £6! d 7t ehotrert
PHQ Phos hgri C gci d 86 ngﬁ n AM q?)pggp 1|3n'i cof)l'succ%{ni c acid & PIOSA:
PhOSph| ni co9g u%ci ni é acld 551 PSSin AM + HPS | 63.8 12.8 18.1 1.3 0 4 0
4 15 42.8 PSSinAM+HPS | 248 | 138 | 466 | 1.8 | 9.9 | 3.1 0
5 4 41.5 PSSinAM+HPS | 75 7.4 4.1 4.7 0 8.8 0
6 1.5 38.1 Oxidation of Ex4 | 206 | 12.6 66 438 0 8.4 8
7 2 452 Oxidation of Ex2 | 35.6 | 18.3 33 1325 0 49 54
8 2.5 50.7 Oxidation of Ex 1 | 50.2 | 21.4 16 |215) 0 4.6 0.7
AM: Maleic acid PSA: Phosphono succinic acid
HPS: Sodium hypophosphite HPX: Hypophosphorus acid
PSS: Sodium persulphate PHX: Phasphorus acid
TEL: Maleic acid/hyposphorous acid telomer PHQ: Phosphoric acid
PBSA:  Phosphinicobisuccinic acid
PISA: Phosphinicosuccinic acid
Comparison Example 9:
10 The comparison example is prepared according to an operating

method analogous to that described in Example 1 with a molar ratio of maleic
acid/sodium hypophosphite of 1. The product obtained (active material = 33.9
%) has the following molar composition: 12.3 % TEL, 7.3 % PBSA, 48.9 %
PISA, 0.7 % PSA, 25.3 % HPX and 5.5 % PHX.

15



Conpari son Exanple 9: 10 The conparison exanple is prepared

according to an operating net hod anal ogous to that described in
Exanple 1 with a nolar ratio of maleic aci d/ sodi um hypophosphi te of
1. The product obtained (active material = 33.9 % has the follow ng
nol ar conposition: 12.3 % TEL, 7.3 % PBSA,g 48.9 % Pl SA, 0.7 % PSA,
25.3 % HPX and 5.5 % PHX. 15 :

9 Conp@einpaniser Axxaneple (10: Thi's is an sodi um /
pol ymal eat e ol i gomer wat er OVI db at'ex
under the reference Aﬁgﬁgs@n so&gjm @%%B?'PE%OMH*ET gt 9 /d% "‘ye'g%%

The appl i Cab\lvske?rp?ﬁﬁﬂéﬂ%g @(‘Sat%x%'afé ﬂ?eaFéerefnﬁerAl\ﬂ spgec det er m ned after
illustrating. the positivé | nmpact cross-| ing (crease recovery as is
and .after three donestic washes at 60[3rr]C) and nonitoring the

preservatlon durin treatment of properties such as resistance to

traction én&ﬁﬁl@@g@&é@w&i3 10 and 4). Exanpl es 12 to 20:

Properties of fabrics [ te R ySt..
ﬁ'ﬁga%og)ﬂc%%zg@grgg%§ &f 2ok é}gﬂ V\fnaPHC gr?éﬁéﬁhﬁﬁﬁb of

A fabric of 100 % cotton and b eac wel g

appr oxi mat el aftdr3flugtraiig GEUpoSitiveimpatt dfhcress4inkingSeredser @icevefy &S is and %
is inpregnated on a padding machine in an agueous bath containing the

cross- | i nki n@ﬁ@oﬂn@%mrmsjwa\ya&msf ah $05CH andomonternd s resarialion dusdagw t h
10 treatment of properties such as resistance to traction and whiteness (Tables 3

10 and 4).

Examples 12 to 20: Properties of fabrics treated with compositions without a

catalyst.
A fabric of 100 % cotton poplin, scoured and bleached with a
15 weight of approximately 130 g per square metre with an expression rate of 75
% is impregnated on a padding machine in an aqueous bath containing the
cross-linking compositions as well as 2 g/l of nonylphenol ethoxylated with 10
moles of ethylene oxide and the pH of which is adjusted to 2.5 with soda (the
pH of the bath of Example 20 is adjusted to 2.5 with sulphuric acid). The fabric
20 is then dried for 45 seconds at 120°C, then it is subjected to a thermal
treatment of 30 seconds at 180°C on a laboratory stenter.

The quantities of each cross-linking agent are calculated for equal
active materials and the baths do not contain an esterification catalyst. The
applicable properties are indicated in Table 3.
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nol es of ethylene oxide and the pH of which is adjusted to 2.5 with soda
(the pH of the bath of Exanple 20 is adjusted to 2.5 with sul phuric
acid). The fabric 20 is then dried for 45 seconds at 120[err]C, then it is
subj ected to a thernal treatment of 30 seconds at 180[err]C on a

| aboratory stenter. Thel@uantities of each cross-1Iinking
agent are cal cul ated for equal active materials and the baths do not
contain an esterification catalyst. TheTable3applicable properties are ;

i ndi cat ed i p—Table—3-—25 '
10 Ex . cross-linking dose (gfyy OBF | D3Lgx RST |ABLC
cross-1|inki pg dose—{tari3-—DFF B3t RSE 2 n?é')‘J £ 14
non-treat ed ?m)ri c ofi-treated fabric 172 '* 1§Z)qll72 48 yo 0 1
Exanple 1 2 Exafnple 1 232 | 22938 30.232 | I2%6 | 305 1312
Exanpl e 2 ' 150 232 220 25.1 0.7 14
Exanpl e 3 13 Ekainple 2 227 22950 29.232 | 1220 251 15 0.7
Exanpl e 4 170 227 218 28. 1 Q2 6
Exanpl e 5 14 Example 3 222 22031 32227 | 2222 | 293 1717
Exanpl e 7 158 220 26 30—+ 8% -5
Example 8 | 19 EXgple 4 550 | 20870 30 %27 |1218 | 28.1 ]9 0.2
conpari son €X e 9 218 2T Z i3 2
conpari son exg@rrgl e 10 Exam;ﬂé‘i*>48 205170 202 222527.6%20 3528 2.8
17 Example 7 158 220 204 30.7 0.4
18 Example 8 144 220 208 30.1 1.1
19 comparison example 9 214 218 219 34.3 0.3
20 comparison example 10 148 205 202 27.5 0

DEF: crease recovery as is according to the AATCC 66-1972 standard (unit: degree of angle)
D3L: crease recovery after 3 domestic washes at 60°C (unit: degree of angle)
5 RST.: resistance to traction in the direction of the weft according to the AFNOR G 07.001
standard (unit: daN)

ABLC: loss of whiteness compared to non-treated fabric (unit: degree of Berger whiteness)

It is noted that the compositions according to the inventions have
10 good applicable properties in the absence of a catalyst since the level of crease
recovery obtained without a catalyst is clearly greater than that of non-treated
fabric (comparison example 11) and also greater than that of the maleic acid
oligomer (comparison example 20).
The crease recovery level increases to a certain point with the
15 molar percentage of telomer (1) present in the compositions. With the
comparison example 19 based on the composition of comparison example 9
which only contains 12.3 molar % of telomer (), the crease recovery as is

(DEF) is less than that obtained for higher percentages of telomer (1).



‘DEF: crease recovery as is according to the AATCC 66-1972 standard (unlt
degree of angle) D3L: crease recovery after 3 donestic washes at
60[err]C (unit: degree of angle) 5 RST:. resistance to traction in the
direction of the weft according to the AF G 07.001 standard
(unit: daN) ABLC. | oss of whiteness' tonpared to non-treated fabric
(unit: degree of Berger whi t eness) It is noted that the
conposi ti ons accordi ngh ?&Rtﬁélm&&%@ﬁq weovamas ispis gtaied ppiwesibBa and

properties v, of crease
recovery ob?girbégrgbﬁ g%t @?‘@t‘xﬁ@‘f@?ﬂﬁ’?‘?i%?@gt@ t han that of
non-treat ed f abr rrﬁe(pé?mreh&@ of Geatmbst ildstraed wltﬁ@ cBRR RicolBAN t hat
of the malei-rc acid ol i gonmer (conparisgn exanple 20).

The crease a&ebweqdbmﬂ@mcmaa’r@sﬁﬁwa lag@edtéugeqdmrﬁsewatlhntorﬁe 15 nol ar

Conpar i on g@&ﬁ?ﬁ Bt BripetidF 87 TieEORITSBIE bisBs e BRCE Rhspted
which only egp I f %I%rf overy as is
(DEF) is Iess than tlﬁ%@qo tarﬁril%sfﬂ)tpé% rm@?%gg%{%gééé@% §?ré/%§m3r (r).
The optimum crease reJbeqrgsersce of fo'rmakiehydéedulaiaﬁcv@déﬁcmddn any ofthenol ar
%telonmer (I) as shown with Exanples 12 and 13. The
per manence fﬁbr{cﬁéfé’t”@éﬁ?nijlngdgtth@teéanwe%%%T%ti”@@se recovery after three

propert i es as 1 ndi cat £0° YSRBInFERE np e et BRet e rTRIE °°
fabric wot hgdbtraéstibdths ARk d BSSative ifpact i he BEhaibueorHe fabricd é@logké‘@r ved.
The presence of fornal dehyde coul d not be detected in any of the

fabrics corwilbpeadtiveycelorartie oesuippuesolofantalgasding to changes of shade. ltwast s
known that t resence L,um osphite | textile treat nent
bat hs has a? E@g‘gtq%‘éa p%g%qﬁ@gtq%gr gﬂ%l O'B?O? %nsf %%tﬁf’keél% our ed

With reacti t@orﬁ@h%ﬁ’dﬁ 8f ﬁ%lé@b@ﬂﬁn&%&ﬁﬁfﬂﬁfpdp‘h@g‘nﬁi& frPa %‘tﬁi‘@ﬁe%t@rf thaRade.

It was able to be calculated that the cross-I1inking conpositions
obt ai ned byor equalttelnelioes anot cantatin oabemtalmejyatt@ mmhlummylpppbpbp!slmn tein
a ratio rea r. th to 2. es not contain or contains very

little d| a ﬁhy?jggq{gsdaﬁstrépt haveaflu s type o draw ack.

Examples 21 to 30: Properties of fabrics treated with the cross-linking

compositions and with a catalyst.
A fabric of 100 % cotton poplin, scoured and bleached, with a
20 weight of approximately 130 g per square metre with an expression rate of 75
% is impregnated on a padding machine in an aqueous bath containing the
compositions of examples 1 to 10, with 30 g/i of dicyandiamide as a catalyst as
well as 2 g/l of nonylphenol ethoxylated with 10 moles of ethylene oxide and the
pH of which is adjusted to 2.5 with soda. The fabric is then dried for 45 seconds
25 at 120°C, then it is subjected to a thermal treatment of 30 seconds at 180°C on
a laboratory stenter.
The quantities of each cross-linking agent are calculated for equal

active ingredients. The applicable properties are indicated in Table 4.



15 and therefore does not have this type of drawback. Exanpl es 21
to 30: Properties of fabrics treated with the cross-1inking

conpositions and with a catal yst. A fabric of 100 %
cotton poplin, scoured and bl eached, vvittl a 20 weight of approximately 130
g per square netre with an expression rat'é of 75 %is inpregnated on a
paddi ng machi ne in an aqueous bath containing the conpositions of-
examples 1 to 10, wi.th 30 g/| of dicyad@bigdtde as a catal yst as wel |

v O
11

as 2 g/l ofpaenytphenot t :'i.ukdl atet—wHt 16 Hes—af—ethytene +ehe "n\'é': [ he

pH of whi ch F§ ad| usteﬁrq{%' 2! %1g\l\ll th sodﬁsq' faBQEE isljt)Zi er Wej 4‘3‘" 15

seconds 25 ﬁ 207 e%&ﬁ-&rea‘té@fhﬂrfe S bjected [oR; TTeR 0 30
1 80[err] C on ala er.

seconds at boratory gtentg The
quantiti.es jop1epch crosBxdmpli g agent| ar ¢3g8al cyl a5ed|f ag6equab.7 2&t|ve

i ngredi ent The applicable properties are jinditated iin Tablle 4

12 22 Example 2 198bl e] 4252 239 30.1 -2.2
cross- | i nkitrg -dese—{eg-)r—bBEF Bt— RS+ e HHBEE !
non-treated fabfic  Example3 172 131g7 25?&% 237g| 3175 2.3
Exanmple 1 13 259 236 267 522. 23 -
Exanple 2 | 43 %9'84252 23017030 | 225,,230 |7492 | -16
Example 3 [ 25 Exaimple 5 254 237170 31| 2462{3239 | 835 | 54
Exanpl e 4 170 243 230 29, - 1.4 25

Exanple 5 | 26 Brample 6 246 239 1982.5| 237 4| 221 26 35 -3
Exanpl e 6 100 23—l 35- 3 21

Example 7 | 27 Bgmple 7 553 a1 1582 3 2331| 231 3323 | -1.1

Exanpl e 8 144 245 232 3574 297 .
conpari son e%grrpl e 9 EXL%ER[E 8 240 1%5 3%4§ - %3% 31‘43(1 18
conpar i son [ex@npl ecd@parison E48mple 922 2442 | 324® [-928 | 356 | -16
Wth 30 g/ll_of Hdicyandiam de, the credse recovely propertieg as

30 comparison example 10 148 222 222 32.8 -0.9

With 30 g/l of dicyandiamide, the crease recovery properties as

are, are greater than in the absence of an esterification catalyst and increase

5 up to a certain point with the molar percentage of telomer (I). The optimum
crease recovery as is, is situated between 35 and 65 molar % of telomer (I) as
shown by Examples 21, 22 and 23.

The level of crease recovery obtained with the compositions
according to the invention in combination with the catalyst is clearly greater

10 than that obtained with maleic acid oligomer (comparison example 30).

With the esterification catalyst, the permanence of the treatment
ilustrated by the crease recovery after three domestic washes at 60°C is
equally good. A good preservation of mechanical properties as indicated by
negligible losses of resistance of the treated fabrics is also observed. In

15 general, no loss of significant whiteness with regard to the non-treated fabric is
observed.

The presence of formaldehyde was not abie to be detected in any

fabrics corresponding to the examples of Table 4.



are, are greater than in the absence of an esterification catalyst and
increase 5 up to a certain point with the nolar percentage of tel oner

(I'). The optinmum crease recovery as is, is situated between 35 and 65
nolar % of telomer (1) as shown by Ex?:grpl es 21, 22 and 23.
The | evel of crease recovery obtained wth?the conpositions according

to the invention in conbination with the catalyst is clearly greater 10
than that obtained with maleic acid oligoner (conparison exanple 30).

Wth the estegifjcall tal yst, the permanence of the treatnent ~
illustrated xa ?&né‘g‘i%égrecovery after three donestic washes at 60[err]C
is equal Iy good. ABgoOQ@iry QRN ¥atreobptatRfE HHMRInsP 1ORS! tH

i ndi cated by - negl i B?bl e r1I{yoss_es of regiéstéme of t nes tt'ﬁ)ée}gt{ehlggga%?i tchse is
al so obser ve@xampless21 derdl dy, usingl thesaqieaisgbathi cantaininy tren esmpeisitionr egar d
to the no -t{éat ed fﬁbﬁ)i c i(sS) . ol%gerved. _ ... The presence of
f or mal dehydeTEXHBPah1 8N Pypusing tlereeptalysisihan dicyandiamide; dhedofiemiigng
to the exanplaseiveradtated | 1
Exanpl es 31 to 34: aified and areé)?parst?(rjlén {%belegarre operating conditions
t han those of the exanples 21 to 30, by using the aqueous bath
containing the conposition of 5 the exanple 1, and by using ot her

catal ysts than di cyandi am de, the foll ol@dlg5 results were obtained and

3

Z;rgu;]tepg; t cgt IaI”yLs?U égﬁ)lfnnt %f/(fatalyst useﬂ-:ilg gil RST D%):(. 3 L‘??! %&%g/ I
ggget ! urezEx:g1 (?0 8@! dime%hyclllfrfaé?fret hyl ure;U’+95 gﬁ('zu%a lU QQ’IZ?SUI 3
31,5 Ex. |8k 3220 p10 gdadéam hypophosphite 24886 28,84

Ex. 33 7 g/l dimethylurea + 5 g/l urea 245 31,5

Ex. 34 20 g/l sodium hypophosphite 2495 28,4




14 C ai s 1. Process for

flnlshlng a cellul ose-based textile, characterized in tile

is treated ugsi§iderds ggygﬁg finishing bath containing the 58 SHEBTVHAG BE E)N
a

cross-1linkin s a cross-linking agent for cellul oREPLACED
15 -95 nol ar M HH
tel oner of f

one mal ei ¢ aci'¢ and hypophosphorous acre

wth A =[err] and (,m+n)
[err] 3 15 or _ or C]—I and n [ errGlaims .

1. Process for finishing a cellulose-based textile, characterized in
that the textile is treated using an aqueous finishing bath containing the

5 following cross-linking composition as a cross-linking agent for cellulose:

a) 15 — 19 molar % of at least one maleic acid and hypophosphorous acid

telomer of formula (1)

0]
A 'PI [ CH—CH
[ 0
l COH COzH
10 OH n
with A=r CI:H C|:H ]
l CO,H COZHJm
and (m+n) > 3
15

orA=HorOHandn>2

b) 0 — 50 molar % phosphinicosuccinic acid

c¢) 0 — 40 molar % phosphinicobisuccinic acid
20 d) 0 - 50 molar % phosphonosuccinic acid

e) 0 — 15 molar % hypophosphorus acid

f) 0 — 10 molar % phosphorus acid

g) 0 — 15 % phosphoric acid

ARR RO



b) up to 50 nol ar % phosphi ni cosucci nic acid c) up to 40 nolar %
phosphi ni cobi succinic acid 20 d) up to 50 nolar % phosphonosuccinic acid

e) up to 15 nolar % hypophosphorus acid f) up to 10 nol ar % phosphorus
acid g) up to 15 % phosphoric acid

15 each of the acids a) to g) of th& conposition being able to be
present either in free formor partially or totally neutralized in the
formof an ghkpldf tﬁ@ta?&ds)é) to g) oﬁ{Héabd)mpo@iﬁémberfq ableamw ré@ém eitief

salt. . Process accordin aim1l, ar acteri zed in

that the cr Jrse- form Iorrnarhg";c@ﬁﬁoallvu mutoajtzedu instheo faren 76 amlaékalp/mwtalanr

| east one mal.ei.c aci g' }/@ﬂgho%{)horug acid telonmer of formula (1).
3. Process 3 P81 @e?aﬁfﬁ‘.“?n RES9%d in that the cross-

| nking. composi ti on_ controBgsdAckerdity ;@lcry’m% Oéha'ﬂlf"acieﬁi‘éé 9 iRal HePbiosac ] d
and hypophosphorus acid tel oner “of fornul

Process #&ccdinkinggcdnopasitiom centzing Baitoss Ol makar3% ohat mrasboneenallelc acid amdlat

no esterification catal s added to L}Ee fini shing bath.
5. Process aYPOPRR$R) thH ﬁﬂfh@llﬂé“%‘f"’fcfpﬂ'ﬂ @-to 3, characterized in

that one or more est ety i3 GALLORGALAY B Bithes ARIEASLA% Ghat Y Bibskat N

6. Process according to arm errzed in

esterifi cat ijakingadathysditios cohtien 40rtorsC pratandidef agleast dhaenaleioacidodnd t s
sal ts, di cyandi am de, urea, dinethylurea or the alkali netal salts of

hypophosphoNEOphOSPh%H‘égﬁrﬂnﬁeﬂﬁ“@ﬁOfﬁﬁﬂgﬂﬁcﬂ) c acids, mneral acids, organic

o010 0 DL SRS . roeess fosargng to dny SIGBERIBE RC Ml eBBled |

capabl e of leatib eSteAfidatbrbyataRdt Estﬁd%feda@ thedinigHiid Badh. on of maleic acid
and sodi um hypophosphite in a'nolar ratio conprised between 1.5 and

5, this polynerizati o. b¥begsscacadrdigdotartyi org bi/claima 1 to 3, chanpetetized é&n
R
Crcording 1o ot 5 S:FOVARS, WBE4Rg 2 i, 5 prpactrbed RCGR e
15 esterification catalyst is chosen from cyanamide, guanidine or one of its salts,
dicyandiamide, urea, dimethylurea or the alkali metal salts of hypophosphorus,
phosphorus or phosphoric acids, mineral acids, organic acids or their salts.
7. Process according to one of claims 1 to 6, characterized in that
said cross-linking composition is capable of being obtained by radicular
20 polymerization of maleic acid and sodium hypophosphite in a molar ratio
comprised between 1.5 and 5, this polymerization being carried out firstly at a
temperature comprised between 70 and 85°C, followed secondly by a thermal
treatment at a temperature comprised between 80 and 90°C with the aim of
completing the polymerization.
25 8. Process according to claim 7, characterized in that the molar
ratio between the maleic acid and sodium hypophosphite is preferably
comprised between 2 and 4 and most particularly between 2.1 and 3.
9. Finishing bath for cellulose-based textiles, characterized in that
it comprises a composition according to claim 1, the pH of this bath being

30 comprised between 0.5 and 7.
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ratio between the maleic acid and sodi um hypophosphite is preferably
conpri sed between 2 and 4 and nost particularly between {%@ryﬁﬁ HAS BFEzj
R | -

9. Finishing bath for cellul ose-based textiles, characte 'pftﬁ'

it conprises a conposition according to % aim1, the pH of _this-h el

30 conprised between 0.5 and 7. .

16 ' 10._ Finishing bath for textiles according to claim?9,
charact eri zed in fBaFinishing haths ferdieptiles capcpeding da claiemd. gh@acterized

11. Finishin h ording tq.one of ,cl aj 7 and 10, characterized
in that it '@gfhggff}%&ﬁqmggmpﬁ@eﬁggﬁyﬁeerg2 and 85. 12. Fini shing bath
according to claimllgqchahafiy FRH laBcbrifilg (1€ one ofelldimg &9 I $g,an
et hoxyl at ed- nonyl phenol, preferably a nonygphenol et hoxylated with 10
mol es of et tlydranterizedde that it contains a wetting ageht. Fi ni shed cel | ul ose- based
textile, _characteri zeﬁi ig. t ha
2 Gis

process ° according ”5915531" g‘i@rdWatgPég'iinnﬁg- @?gfac{e?gggr{g%étntﬂe the
gfbsls{slei ‘r’]‘[(i \Fr\{gﬁiélwgre(;afgﬁdé'r ‘iﬁé'e | u]%gigg&ﬁétéd ORoAPRENSINIplePerabf B 1ndiyiBhenol
ethoxylated with 10 moles of ethylene oxide.
13. Finished cellulose-based textile, characterized in that it is
capable of being obtained by implementing the process according to any one of
10 claims 1to 8.
14. Use of the cross-linking composition according to claim 1 as a

cross-linking agent for cellulose.
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