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SULFOARYL MODI FI ED WATER- SOLUBLE OR WATER- DI SPERSI BLE RESI NS FROM
POLYETHYLENE TEREPHTHALATE OR TEREPHTHALATES This invention
relates to water-soluble or water- 5 dispersible polyestg vﬁﬁ ﬂf

The i nVERPFBS pernits utilization of plastic materials which woul d
ot herwi se be discarded in landfills or other solid waste deposit
facilities. The pol yester resins can be used as textile sizing

10 conpositi ons BACKGRQJND O: THE | N\/ENTI O\I

di spersi on  Ofmoh R (e RS PSATOYE "X | PEREPETHARRSESDO! yester '
resin with a %Mfaw active
agent, “nelting the m xture and di spersing the resulting nelt in an
aqueous al kali fRigti Qﬂventloiliherﬁtladlest S tar e wates -zo lodite ngarandvater—

| npregnati ng a g, | US 4,

has 3pr o b§€%rsgbfﬁak| r?é’lyeﬁﬁ"ﬁﬁ:ff i eaeggﬁomat i (':1{il pol y {@En&g;lgndl gg%t i n
scrap utipbkyoienl cof pkaepﬁchamaterlaﬁsrlWhﬂCh{wwoﬁ%ﬁed®# rwv@@g
pol yhydrox¥a§agaoun Cci"ﬁrfP {%3 %ﬁyde,wé& gr gypsa Awastéesﬁépmt

I nter rre € 1S al koxyl at ec |l es of 25 ethylene oxide and/or
propyleﬁeCDkiueeSThe final product is useful in making pol yurethane and
pol yi socyanur at @hk0qiF1yester residper easd bé alsed UaS. Paktille. sliziBig196)
have recited . . reacting recycled polyethylene terephthalate scrap with an
al 1B enecBRPEAELOBEN as propyl ene oxi de. The product can be 30 used in
making rigid foans. Q her nmet hods of reacting scrap

pol yal kyl ene t erepht hal g i I :M, are proposed by
Svoboda et al. (U S P&—t , Nrtenberg et al. (U S

Pat. No. 4,701,477). 35 I n our preV| ous invention (U S Pat. No.

4,977,191  pdi%al sgem)). Wedli 6ckosedta Wl er 450bubbe29r neierpebsesedi bl e

! 15 making a dispersion of 1linear polyester resins by mixing
linear polyester resin with a higher alcohol/ethylene oxide
addition-type surface-active agent, melting the mixture and
dispersing the resulting melt in an aqueous alkali solution.
The products are used as coating and impregnating agents.

20 . Altenberg, in U.S. Pat. No. 4,604,410, has proposed
making etherified aromatic - polyols by digesting scrap
polyalkylene terephthalate with a low molecular weight
polyhydroxy compound, containing 3-8 hydroxyl groups. A
resulting intermediate is alkoxylated with 1-4 moles of

25 ethylene oxide and/or propylene oxide. The final product 1is
useful in making polyurethane and polyisocyanurate foams.

Sperenza et al. (U.S. Pat. No. 4,485,196) have recited
reacting recycled polyethylene terephthalate scrap with an
alkylene oxide, such as propylene oxide. The product can be

30 used in making rigid foams.

Other methods of reacting' scrap polyalkylene
terephthalate with glycols or polyols are proposed by Svoboda
et al. (U.S. Pat. No. 4,048,104) and Altenberg et al. (U.S.
Pat. No. 4,701,477). -

35 In our previous invention (U.S. Pat. No. 4,977,191
(Salsman)) we disclosed a water-socluble or water-dispersible
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pol yester resin suitable for textile sizing applications. The pol yest er
resin conprises a reaction product of 20-50% by wei ght of waste
t erepht hal ate pol ynmer, 10-40% by wei ght of at | east one glycol and 5-25%

by wei ght ast one 5 oxyal kyl ated pol yol . Preferqqﬁw%ﬁmg tions
al so conppﬁégggggf 50% by wei ght of isophthalic acid. A furt erpﬁ'17

wat er - sol ubl e or wat er - di spersible resin conprises .a reaction product

of 20- olyéQ%Py r\é@ﬁhts e A0d L e eRRihakats A g{g/ "éfﬁsmé%é%gy Waieoht

of at Ieast one glycol 20-50% by wei ght of 1so

U.S.  5pobyester {%ven é&omprezqsgs adi 5epetéen cEedwgt of cAfSA%i bys
derived wef{gre ol Wé’&iérepl@éhal@ié%@!&ﬁéﬁ 10-40O%e MU fwéféﬁt(BETlat
Most pre{eraglyb t he s recycl ggﬁh rec) ai med rompl astic

articl es- ne g VEP nc &% 5% Rhe MRASF ol?ﬁer ea§ht aPReng
tereﬁhthakyalhplaSedn@dlydk;ckweﬂemkédoubmpb;hemensmilso eonydiyal RY-ene
gl ycol s b f ud

3, 939, 2300 R¥oEleighe a&f(%@ﬁ@gﬂ%g@&h %Jé’zréfgf Swpber-s f‘E‘Fle( 8%s.
Pat. No.waterp7d3gpgrsibdsl nesis comprisesNe. mmmopraducsam& (@0s.

Pat. No.5d43¥0 4d3hht of waste té\ibé d1fde ag&ca].yﬂ\é‘r:u ﬁ) 9@% b we:Lght
3,814,627, have pr oposed (g an ester, based égene

glycol, 6 2t }epgksime yﬁhﬁ‘m 20-50%, l?)ﬁrwﬁé@'@ﬁt Qf-SlsBP hadig
(Sahsnanacma di scl ose 25 sul fonated water-sol uble or mater dlsperS|bIe

pol yester res o] lhlsons de by treatyn ster gl Si s
pr oduct b ang'§P% g& bet Qﬁtnﬂ%ﬁncxﬁ* P uﬁg %igfsﬁ d|83F§8§yllc
acid andcompqsmtnhna suflerived 3from alcoholYSlS o©BJ ECO3yEEhYHENne
| NVENTI q:\ErephthalateI t(E‘ﬁI‘)an IQQEEC% e errlg.%l qué OBEkO iR OfUSEc1ed or

wat er - sol ubl e wat er - di sper si pol ye er resin conposittons.
It is anﬁ?ﬁ§?165?e§F°8fP@ﬁétiﬁvéﬁﬁﬂ§ﬂeﬁo utilize waste 35 material in the

producti on of prkfeskateteSrSposing the use of copolymers containidng
terephthalic wunits and units derived from alkylene and
polyoxyalkylene glycols for fiber or fabric treatment include
Hayes (U.S. Pat. No. 3,939,230), Nicol et al. (U.S. Pat. No.
3,962,152), Wada et al. (U.S. Pat. No. 4,027,346), Nicol (U.S.
20 Pat. No. 4,125,370) and Bauer (U.S. Pat. No. 4,370,143).
Marshall et al., in U.S. pat. No. 3,814,627, have
proposed applying an ester, based on polyethylene glycol, to
polyester yarn. |
In our patent U.S. 5,281,630 (Salsman) we disclose
25 sulfonated water-soluble or water-dispersible polyester resin
compositions made by treating a polyester glycolysis product
with an alpha, beta-ethylenically unsaturated dicarboxylic
acid and then with a sulfite.

30 OBJECTS OF THE INVENTION
It is an object of the invention to produce water-soluble
or water-dispersible polyester resin compositions.

It is another object of the invention to utilize waste
35 material in the production of polyester resins.
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It is still another object of the invention to use the wat er - sol ubl e or
wat er - di spersi bl e coatings for fiber, paper or fabric. Anot her
obj ect of the present invention is to provide 5 recycled sul foaryl ated

resi ns devo yszhosy om wast e PET useful as a dye | evel i ngpcavus97/21797
SUMVARY OF THE | NVENTION 10 The present invention relates to novel
wat er - sol ubl e or wat er - di spersi bl e pol yester resins and a nethod for
maki ng regi A still anokhe@necladgpect pft hime | hbueehtdonr alateset ehe

feact| it bergodunde A thafpPlRiBbrRiRTe SHAINGE' Borl BRRET: (Baber 10
50% by o®mi thrmf-‘ wast e terepht haI ate pol yrrer 10- 50% by wei ght of at
| east one gld)LESEhé?d &E’jé@i‘aUﬁ’ Lhe0% st gﬁhv%ﬁbn is! a5t g‘i‘ggrl'at < to

oxyal Kyl at e In anot her ascgect hi's inventio

a wasterreQEc}-?;@I §Bﬂ§°a§kf1\ﬂé}9@r xasipe dayige of%l%‘%t\%i"s"-‘r‘-egﬁ'ﬁ usedidr dsi ng a

reacti og ﬂ?gdyé{,egfmé 29%.by wei ght of ester of sulfoaryl. di carboxylic
acid and al cohol, 10-50% by wei ght of waste t erepht hal ate pol yner,

10- 50% by wei ght of at |east one glycol and optionally 1-50% by wei ght

of at |east one oxyal kyl at IR K 'HE INVENTIGN resins al so conpri se
15-50% by wei ght of pol yaci d. And still in another aspect,

this invention relates to a wat er - sol ubl e or wat er-di spersi bl e
poljfest er resThe ®¥gsar: ntpventjonr sgdetes bter el wakerisolubleofor

ester Qé.tel?uliﬁ.gﬁé}é!sn.%@e PORFEOXYE | ¢edGnd N PEl ViR KNO&NEY Y CRAKiAG- S0%
by wei ght of wast e terephthal ate polymer, 10-50% by weight of at"|east

one rgPyes8r, optionally 15-50% by weight of at |east one
oxyal kyl at ed 1ol yeé&, agpdcts- i&%@ﬁ%@ﬂozpfr@ﬁ&@si to a water- solu‘ﬂl@

I th 3 f ht hal
Dol ot 8F o v T R TS TR RE n H YL et o BBR S TR et €
et 5 Theraductpedf d-58% by weight of sulfoaryl dicarboxylig ac:.d 10-
pol yaciéé%b tlgjhtmotfeq\ra{sct@r@ef)%ﬁﬁalléfa@@hﬁ %? aibd)so% b, m@ﬂéa' ic

and tere aI|c cid I nvent 1 on relat
vvater-s@Eul?lte lpaskht epe glycol and optlonally 1—50 by wez.ght of at

least one oxyalkylated polyol.
In another aspect, this invention relates to a water-
20 soluble or water-dispersible polyester resin, comprising a
reaction product of 1-50% by weight of ester of sulfoaryl
dicarboxylic acid and alcohol, 10-50% by weight of waste
terephthalate polymer, 10-50% by weight of at least one glycol
and optionally 1-50% by weight of at least one oxyalkylated
25 polyol. Preferred resins also comprise 15-50% by weight of
polyacid.
And still in another aspect, this invention relates to a
water-soluble or water-dispersible polyester resin, comprising
a reaction product of 15-50% of ester of sulfoaryl
30 dicarboxylic acid and polyalkyleneglycol, 10-50% by weight of
waste terephthalate polymer, 10~50% by weight of at least one
glycol, optionally 15-50% by weight of at 1least one
oxyalkylated polycl, and 15-50% by weight of polyacid.
The polyacid is preferably selected from the group
35 consisting of isophthalic acid, terephthalic acid, phthalic
anhydride (acid), adipic acid and etc. The most preferred
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di spersible resins, as above, dissolved or dispersed in water 5 with an,

al kali nmetal or anmmoni um hydr oxi de or carbonate. The i nstant

i nvention also provides t he use of the above resins in dye |leveling in
t he proc eing fibers such as pol yesters and n %JBEé§
DETAILED | ON OF THE | NVENTI ON The ObJECtS 0 present
I nvention and many of expected .advantages of the present I nvention
will - b r eadi appr.eci ated _as _the gcone t.t nder, st ood
by the BOLYSGHds e%‘é P hd 1PdiEeshi Fg 5 PATPREE iaﬁ'?‘iygﬁ de faciay, 7
wat er - sidapiththaol i oaand - tesegphthal kcr esids.ar e nade fron1maste

t er epht hal at ol C b e I
wast es and tﬁ‘e wé%eér\?va}g?gé{gereghﬁh‘é?at ?8 %}atﬁ %m'cs lne:yo %ought
from retispersikiel rasinge, alsutalu?‘eeno@lﬁﬁolvmt eu td@smsad ainl'deherf i ed

as SPET;{@¢kan d1€aYBShEtal of%ﬁﬂbhhéﬁx%?dﬁéﬂléé 59%3%%&@ by the unit
forrrul 25 wherein R i he residue of an

al i phatic orTIE:?/c?'BﬁFFBFaP'PYent[’-% Nachsite o?r?V&@e%aFBSnéls&f Q§r e grhaved
gl ycol wdsime ix@rd‘yéalevela.ng in the process of Wyeing fibers such as

(derr]d er £ H (2) 30 wherein x is an
I nt eger 4&%’% ]Els #’ig[%(@ %JBLQS Preferably the waste
terepht hal ate polyner is a pol yal kyl ene terephthal ates such as

pogﬁéet hyl ene terepht hﬁﬁ-ﬁ% DESCRIPTION OF wue InveNTION 4
an pol ybut yl ene ol

terephthal ate or a m xture thereof. It will be understood that,
for reasons pheegbfedks blfe the Preddntaistverd ticaPild@dl mdey 65 expéetead.
Hovveverdd‘:[_ hr?taltjgsees of of the present invention will be readily
appreciated as the same becomes better understood by the
15 reference to the following detailed description.

The water-soluble or water-dispersible resins are made
from waste terephthalate polymers, including bottles, sheet
material, textile wastes and the like. The waste terephthalate
plastics may be bought from recyclers and include, but are not

20 limited to, material identified as "PET rock". The waste

terephthalate can be characterized by the unit formula

—[—OROOC-—-@-—CO-}— (1)

25 _
wherein R is the residue of an aliphatic or cycloaliphatic
glycol of 2-10 carbons of or oxygenated glycol of the formula

HO (CxH,x0 )nCxHxOH (2)

30

wherein x is an integer from 2-4 and n is 1-10.
Preferably the waste terephthalate polymer is a
polyalkylene terephthalates such as polyethylene terephthalate
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5 virgin terephthalate resins is to be included within the scope of the
di scl osure and appended cl ai ns. The polyacid is preferably

sel ected fromthe group consi sting of isophthalic acid, terephthalic
aci d, phtwabsgaess anhydride (acid), adipic acid and et cecr/issraregt
preferred 10 polyacids but not limted to are phthalic anhydride (acid),

| sophthalic and terephthalic acids. The gl ycol with which the .

wast e t gh@pht bl gbatpokiser térephthadated Capolgcyeletiedndddmatnaidet y
of knOV\@ di h%gf‘li al cohqls. Pr %&erre gl ycol s 1 nclude, but are not
d-ebePYERagahf Sred o]

limte ‘ene gl ycol, triethyl ene _
gl ycol , Ty chdllgx doedundelratobd thatopyfeneregispas ,of batpheng, dlhecol ,

neopent gl¢c - ' 1.6- ' ' re h of .
Voot priFer b &aﬁt’heﬁ%%%%@?%i%*%%% SESHITISR Holbut! CEne po B
neofentyirgincberephthalate resdrscyid Ko dedipolyded| wighiny &dnef moanmy
polyol,of thBaMiBe1bBihee 8hdTapetided@1ainact i ons. Polyols include

gl ycerol, ri met hyl o| pr gpane, trineth‘h§$ethane,

pent aeryt hri t ol , TORytPRIYRF1dsdrhi PERLCRRRAY cﬁe,]-?% £XoH bhe GXBWI s
or nonoseashstiflgs. ofhd st iaf eaedyigl kyenbghtiallic acid, alpghdendc
but y1 erB B aLaS TR EhET o iain e ¢ abid " Cere. Mgl mdHOPRagHe S
oxy& kypaledcpdbydut sngkyckimited totramet phitbhjicpaamhydride (acid),
trimeth p [ist Ol erythritol or a nonosacchari de,
oxyalky¥%§%§E§??Ec5?§8 E%%%§&¥5%13%pgfﬁgﬁgne oxi de, propyl ene oxide or a
m xture ther e gdycol wiakhy Wc%fth%évéﬁﬁ%'oﬁi@r%hybﬁgaéﬁepéﬁm dss
above. reacted cdhe B! ¥RSlAtdESifROnCan bearBdeybyohealddigh SRRl
car boxyl jc cid, stggs of suifoa élqar oxylic acid, waste or 35 virgin
terepht?\ia?aﬁg Bol ;eFrﬁéaT ,erd'Te;f%og,Y89§7 | Ky 'pdPYoI a3fg ot gﬁﬂ“i‘rﬁegd to,

t 04t heethylaneanyglyesler diwthwlerns caglipenl, amtkiethylene glycol,

5 hon ' t thal - cid ter has
occurr e?cmhexaﬁgag&g&ﬁg&yl’Thgr%ﬁ%&g?yl ?3?’%%% af%‘gqu%%g & é:r°§" of
sul f oaryeerenbyy| ilyendidsl, Sapentaneddndl s 1, 6-hsotansdiol opr Hmixtures
oxyal ky¢t Ré£dop0! yol s. The net hyl sul foaryl dicarboxyl ates

enpl oyed in the grocess of the inventjon are conpounds _havi ng at | east

one sul f oMiaStacPaeEPERBLY L y FCaIFIVCRL t hE PorMAXFuEg kaFi diethylene
sulfoonagbyesll ana fabbexnyhilc gagicdif.uncti ons bonded to an 10 aromatic ring.

Parti cul arly exfhngl %r:égras.l.lic%ﬁactoe ogg %oqavfst Ié“:"e:r::i.ved from any polyol,
having three or more alcochol functions. Polyols include
glycerol, trimethylolpropane ' trimethylolethane,
pentaerythritol, erythritol, sorbitol, mannitol, other sugar

25 alcohols or monosaccharides. The polyols are oxyalkylated with
an alkylene oxide, including, but not 1limited to ethylene
oxide, propylene oxide, butylene oxide, amylene oxide, etc.

Preferably, the oxyalkylated polyocl is glycerol,
trimethylolpropane, trimethylolethane, pentaerythritol,

30 erythritol or a monosaccharide, oxyalkylated with 5-30 moles
of ethylene oxide, propylene oxide or a mixture thereof, per
hydroxyl of the polyol. Polyols are chosen as above.

The polyester resins can be made by heating sulfoaryl-
carboxylic acid, esters of sulfoarylcarboxylic acid, waste or

35 wvirgin terephthalate polymer, glycol, oxyalkylated polyol and
polyacid together in any order until breakdown and
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formula (3): [err] 15 in which M

Is a hydrogen atomor, preferably, a sodium potassiumor |ithium
atom and Ar is an aryl radical selected fromthe group consisting of a
phenyl, s | ed phenyl, napht hyl and substituted n %I cal s.
Specific S@M‘% of such conpounds of forrmula (3) 20 mclq’g%éj%‘(

esters of sulfoaryl dicarboxylic acids such as sul f oi sopht hali c aci ds,
sulfophallc aci ds,, sul foterepht hali.c Lds.apd sul f onapht hal ene.

di car boxyAST Ct dt]r%%t °p$e1aerf“éﬁed tﬁgeﬁﬁhg?ﬁ#e-po vacid' ester has
sodi um &cs.uin‘:tedsopht hal at e. Esters of sulfoaryl dicarboxyli c

aci ds and pol ygl ycol s Zéheca?ﬁeﬁfﬁﬁal'c%:%%iglﬁ%e%u' f e_yl di cae(rje%ogyl

The nost preferred IS ol soph allc

pol yet hywfeanyiaarhgmrkia gl pedidsuni tandre mdmadwdis.ed bpolyolsecurex ng

et hybenexadilgal S SEFSBFETE by oxygen at ons. I n maki ng the
wat er - sol ubl e or_,wat er - ipersﬁj?l e 3 (ggl e)gct,ers Is _preferred to heat
sul foaryl di car fg¥y| REthYL spjfgpryls dig xlf]r%t%sleé‘l’cl@ry%t hBl Lhe

pol yner pupiqessd  of  tanel dnyehlt)ﬂoa:t earpolovnipcatmss Raeihgl elehs€ drie
partlal |1 foniYd eggggvmg} %ﬁ%&%ﬁ‘fd(‘%ﬁ to heaé at}_ﬁa&hus eE)taafluced

| nt er medwdtfonatie h andyoltysci garbgmydic ecad| afunce:!rpasat bopded to an
congdpt i Qomatic rin ﬁa???g&uﬁ%ﬁfl?r TR I t éhtga;n mxa%n%%\%y dgating

di et hyI sul_f oi soph hal at es, waste terep a ate yrrer gl ycol and
oxyal kyI C@ above about 150[err] C. to produce an i nternedi ate
product, char acterized by a 15-mnute clear peel, and heating the

t hus-obt ai ned i nternedi ate product with polyacid at a tenperature of at
| east 150[err] C. Pol yes;€PQ@Hs ns, containing trimellitic
acid or 10 trinellitic anhWHCDIfS—aAte preferably made (921 heati ng an

pol yaci d- cont ai ni ng i ntermedi ate wit M ééb@“ itic acid or

15 in which M is a hydrogen atom or, preferably, a sodium,
potassium or lithium atom, and Ar is an aryl radical selected
from the group consisting of a phenyl, substituted phenyl,
naphthyl and substituted naphthyl radicals.

Specific examples of such compounds of formula (3)

20 include dialkyl esters of sulfoaryl dicarboxylic acids such as
sulfoisophthalic acids, sulfophalic acids, sulfoterephthalic
acids and sulfonaphthalene dicarboxylate. The most preferred
is dimethyl sodium-5-sulfo-isophthalate.

Esters of sulfoaryl dicarboxylic acids and polyglycols

25 can be used instead of sulfoaryl dicarboxylates. The most
preferred is the ester of sulfoisophthalic acid and
polyethylene glycol wherein glycol units are represented by
recurring ethylene radicals separated by oxygen atoms.

In making the water-soluble or water-dispersible

30 polyesters, it is preferred to heat sulfoaryl dicarboxylic
acid or its esters, the waste terephthalate polymer, glycol
and oxyalkylated polyol above about 150° C. to partially
breakdown the terephtalate and then to heat the thus-produced
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trinellitic anhydri de. The i nterexchange reaction is carried
out at a tenperature adapted to renove fornmed nethanol froma reactor
15 by distillation. The esterification stage is then conducted
by addi ngvo 981249838 yaci d and et hyl ene gl ycol to the reacti orrcEaSIIRL79The
direct esterification process is carried out in the presence of the
sane catal yst as used in the interexchange stage. 20 - When wat er and
et hyl enenidpiesdi#e€ el withat eppoflly@®@id  undRact | osimiXadr e, téfperature

pol ycondensation reaction is carried out . Preferred
terepht%%‘iﬁl?ré%ds are as above. Most preferred feeds are .
pol yet hyl ene A wme=dphpheferved @raBictpolis( shatohekbtadnddndnhaheating

t er epht : 9@&@1@ as ite % I X

di et hy]'%ﬁ%ﬁﬁlgl ﬁéléfoalr?g cyc &%e%ﬁfedi?rétgﬁ%no% r%la&énpr%%ﬁ“%%'
pr o8uctgl¥cehaandompiadifyd et adk 4091 vel ppbavet aboutyfl3058% bho werghucef
sul foargl_dine@idi@dee aprdaudt; SWhdyadlenbial! vyl waslee Jiehand! Babake
pol yner, - 0 by, wei 0 at .| egst, gne cal . e_resins may
ot ) eSS eBioBeatint the BouprgbReiRe drLRrMAIats RE ORYEF kykshod
pol yol .polyacid atAaotémpepaetieer ed prodeastti 158°vat er - sol ubl e or .water-
di spersi bl e poly r LN, I Si o) . Qf .

1-10% by wi ght o?ﬁé ?%g%‘/l rl%glr?%bxy?g?géilq%é%g/g%&gi!%ﬁgi g%?lg‘f R&st e
t ed8pht treine bl ol g neanhydr§de; byanei ghreéerably made by heating an
7 polyacid-¢é838hiANRgY! Yol MaGIARY ORAlY SRS DYe e obtiaf 8L

| east ., one oxyal kyl at ed _polyol. Preferred resins also conprise 15-50%

by wei gHEi®#llbFiecpphydride. Sinilar preferred product is a

wat er - sol ublg or T&?éEFin?eﬁés:gf}Eéﬁ?@ ergatyesher iée?barr%eagrbﬁhggaa a
reacti on_product o -50% _of ester of _sulfoa i carboxylic
horq | PebORdrE’ aaapred oo xfngves formedl rSkBgRRL! GireThr v2SRGtoT

t edéphtimal distillapbdoyrer, 10-50% by wei ght of at |east one glycol,
optionally - 509 s Pl f a X d I . and
15- 10 50% byT\i/\lgi g ?/E%%{l%\%éf%g%?lg. Sq-'tadee £ %I‘gh?‘léﬁggggé?re. er?). et i s
that cE@PIVaFHY Ar@acetnlene glmet do 1they ppagsigm wedium. The

di met hydsrédoi agpeididlatiok)-proce®9 %Y M AiEd ObulOlivelte epesence
terepht hal ate, 1-25% by_wej ght of, di ethyl ene glycol, 1-15% by wei ght
o nedPRriBe TS oFRtAlYEE a50used,irg ot EEREREhIPRS S5ATS. 159 by
wekght of at |wheh watexecandyadttpldmesl gllyeeli nerdaelinihaiedoxsdnykhene

units Relaceiofy HiRWhre 1o etk PhoUads AU e | 42 809r3240% bY

out.

Preferred terephthalate feeds are as above. Most
preferred feeds are polyethylene terephthalate or
25 poly{cyclohexane~dimethanol terephthalate)}.
Glycols are as recited above or a mixture of diethylene
glycol and cycloxehanedimethanol.
A preferred product is that comprising a reaction product
of 1-50% by weight of sulfoaryl dicarboxylic acid, 10-50% by
30 weight of waste terephthalate polymer, and 10-50% by weight of
at least one glycol. The resins may optionally incorporate 1-
50% by weight of at least one oxyalkylated polyol.
Another preferred product is a water-soluble or water-
dispersible polyester resin, comprising a reaction product of
35 1-10% by wight of sulfoaryl dicarboxylate, 10-50% by
weight of waste terephthalate polymer, 10-50% by weight of at

7
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weight of trinmellitic acid or trinellitic anhydride. Anot her
hi ghl y-preferred water-soluble or water- 20 dispersible polyester resin
conprises a reaction product of 15-35% by wei ght of the ester of

sul foi sophthali¢c acid and pol yet hyl ene glycol, 15-2592 | ght
of poly 91%'%‘3 terepht hal ate, 1-10% by wei ght of ox?}gﬁ%}hﬁlﬁ@

gl ycerine havi ng 5-30 oxyet hyl ene units per hydroxyl, 35-50% by wei ght
25 of _oxyal kyl units per hydroxyl, .35-50% i ght_.of phthalic
anhydrilﬁéi.%t dhe g Y°°£d&l“gi o‘??'o‘?gft?’g‘# 1%b€gﬁem§§ht‘"%rghr§p%€h8 pH&ASE aci d
gr eat | pnenaxysakiated molydl | hPreferdted tdainssalsoecaptise 1S-G0% he

recycl 120 A pol yester resins are usually and preferably
made ng %}ﬁé&ar?feftoéxalc-rg‘t%g'rchange catal yst. These catal ysts are netal

carboxyl ates Similameprefernednprodyatiorst # |watercenbebhesor water-

pargd i cih3blefsGHIRO Sedd Nr@Eih) | 2BInpP sPHG & Nedh&eich Ypkeduet IgFc! ude
manganese acetate, “sodium acetate, zinc acetate, 35 _cobalt acetate of

cal ci uAraclat 2 t &S8R kyPLt | saddoaryl i dicarhpxyiicheagid| isa@ up to
8 car bpolglalik, ; leareglsidolns &bkﬁ_b;s by weight of l;Mastl-.e terephthalate g
stannoi¢c.acid or. dialkyl tin.oxides. such_as monobut st annoi g .aci d or
di al kyPOEYSSXi oPe‘SJI %#Jéf %Yr &&‘@g’ttm%t? Eeaisﬁ-cﬁfb% ﬁ%KSB&tyIOpmlé’ aci d
and t eflSapOdp\Hy oveight abfit pk least tenmt@sfyalkylated upelybd; eand 35-

Theg 1 egigRO [T %P@o%%eé%@re general ly taken up in relatively
concent%r atg% aqeu ous sol utions_ of alkali_ netal or anmmoni um hydr oxi des

or car bonat e8. higblyomreferaad Prafidlyets thatfoperisiegnna®astiasut i ne
eone { ! @5&66?16@ Nof quxaw];%r %} f weighghidmi a?n@ﬂlﬂr?&émastssﬁnahssﬂaaguequﬁ t

sol uti 0 a poi 0 use S conte i referr 0
or oducdOnighi yeeht G me1yteivisner Rarerbibalats .« 2 ThePYCHRIGHE ¢ hi s

I nvent iodin ditethyirexkicglycol f | a15%0kyt iwmightorof dneppentphs glycolgorit-ai ni ng
2 0%, @r r esi ' . T. C [t l.qns_ pf _thi

[ (r)l%/éént?'gn lgfe‘sﬁgéla{:aéfgipze?lnﬂgade}?thrrxélfte‘?l!’aI %‘fs%r g??‘ﬁéel#sﬁ ?gb? %cslseagrt

paper . onen oxyrlkybatedeglycerigesthgvinar As38r oxetdwkanedunidtsr @er

| ncor pekRroy1i, Nt15-50 %yvaaightue,\p&ﬁ{tﬁaqrd Gnhyd#idd, Cendl $L108f by
depositin desir ghount, of sizing material onfo, the yarn. Sizing

a /
i ncr eag’éé'%ﬂ"ﬁe ofe fGimelditeiyarid SRl iiF Ry - 20 reduces
yarn-to-netal coeifiochent Righlieprefiexrr&ir ewgtbersbduble yamn iwatdasi rabl e

ot ngsR&rRiRIR o s BAEERC Ak i (R ELbes; o P RBRRIAN RF ¥ 08 1 and

machi nd5wd&% lsyziwejightt eofalthe ester ad&osbdfepsopbthad icabacid. dftkse

fabri cpoaietfiAWhéS glycol, 15-25% by weight of polyethylene
terephthalate, 1-10% by weight of oxyethylated glycerine
having 5-30 oxyethylene units per hydroxyl, 35-50% by weight

25 of oxyalkyl units per hydroxyl, 35-50% by weight of phthalic
anhydride.

Addition of 0.05-1% by weight of hypophosphoric acid
greatly improves the color of the product that is generated
from the recycled PET.

30 The polyester resins are usually and preferably made
using an ester-interchange catalyst. These catalysts are metal
carboxylates andéd well known organometallic compounds,
particularly compounds of tin or titanium. Preferred catalysts
include manganese acetate, sodium acetate, zinc acetate,

35 cobalt acetate or calcium acetate, tetraalkyl titanates, in
which the alkyl is of up to 8 carbon atoms, as well as alkyl
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25 loomfinished goods. The treated fabrics, after renoval from t he

| oom before any further washing steps, have a hand which I's influenced
by the characteristics of the fiber, of the fabric and by the type and
anmount ofweiegrapgsof the fabric. The products of this i pcwuseowm7eT e
useabl e when a water-soluble 30 sizing is acceptable. Si zi ng
conpositions are nornmally applied to paper in a si ze press. The paper

sheet. isc&@Abidri adiand drS IAAMEGINY tin CORYAEE] ONBucHIUidNTERokdmaueh t he

a sizing solution at, _high I%is%sﬁggfi. The pager IS tph%garrun hr ough_ preess

rol | s UHURARALG; gRC3F n%ﬁ p ant* R he®Fr85t ed PE red grsaPrlvRies a

ere][i include monobutyl .stal:[mo:_i.ct axcidI ardl .tetraprct:)pyl orSLliétﬂﬁ@ot f@t%%i ng

is often, co er u iLor i nternal sizing ecause nost o e

Si zi ng%ﬁ‘%ﬁ?%ﬁ'i §gr %t gﬁ%ggrgn%%eﬁgﬁer. In any of the foregoing

appbi cat i ons The résipouvdupreducts ditisined eae ogenehaliysitakenr aeiier

t aken | utd a ' t : leU n ro,
L’Pei&ti?xtrﬁg{r d&{}:eﬁaéﬁaﬁéchon%@lebug? %l&é%&ﬂr%{f gtfi \%@éff el or

hydr oxi de to esire tration or concentrated

sol ut i cHmenium Hyvaraxidas | r afaEdH9RaNesl i Thet epngeniratiionn enpleyede or
carbonatgni Spodli |4 €M AEGVAEET tut {ife dasigas RONCLPL $AL | Ofowever Thei £
concentrati op of terial to be appljed to fiber, fabric 10 or paper can
r eadi | ySIHEPREREr QN et By CPBGERAE rAEASRYR | SRIutiong, kR eR, BRHgYe ) v,
thaosolugéonisr dotpenplated, Waier-is psefabredor tewat eyrathider shidigiyesi n
bei ng aé)(gl ILed cogt ?i ns a i 5% .0f resi n.gﬁl | ds h The. resins of
the preSZArerhYaReHon SO& LR 'culfat?l v-S5 YEEPLR afP8yeSCRPS i RF ai RIS Dye
| evel i nbnventied t dco npprodage imyebalasisdlmtddrexti be ordisperesioms event
streaksccn@ggﬂ_tlg o_grogn%fregloq__%e °th Al toreach areas such as fold or
the ?a% I C i | ecte [

creases ric is su to during the dyeing process. The
resins are pdfieec@ompopitises ofadhdpe inesrtben ape dyeedgaz0 primgt er
andsnyl R éiP8IS. for E£ibARAY, CapdbSideveoa! spapewnd that @uen dueiips can
be obtai ned on all sorts of sznt hefic_fibers, under unfavourabl e
dyei ng tRMEFEF8ns ¥ATHRE| | 258 PERERN 5128 oPRERN F1g IRRRIPOTALLER| FHAReP
unl evelwsky@hngsr Wirdwoven erfabisiadsibl gidiisrer eengiets25c8CCcaepgbs8dtiagt e
exhaust hod vvhgn besi de _t.he dﬁ‘% St uf f and .the substances .

RG sﬁ%?esi

oui ot i GeFHRRa CRmofED 88° SiauRE TfRediay on N iR

pol yestimcreasas dfhe htepsédentstrengtivenfi grames i and, f rim semee diSes/
Vipgi N Fduces yarn-t0Sn@LEFCUod FPRMAN BESOFAESCILRES U RFETen R the
yarn -is desirable in order to minimize breakage in subsequent
operations, such as weaving. A low yarn-to-metal coefficient
of friction decreases yarn and machine wear. Sizing materials
can also be applied to fabrics. These fabrics are known as
25 loom finished goods. The treated fabrics, after removal from
the loom, before any further washing steps, have a hand which
is influenced by the characteristics of the £fiber, of the
fabric and by the type and amount of sizing of the fabric. The
products of this invention are useable when a water-soluble
30 sizing is acceptable.

Sizing compositions are normally applied to paper in a
size press. The paper sheet is semi-dried and is run using
conventional equipment through the a sizing solution at high
speed. The paper is then run through press rolls under a high

35 nip pressure and the treated sheet is dried under a dryer.
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30 | evel dyeing of synthetic fibers derived from pol yesters and

pol yam des, with water insoluble disperse dyestuffs, which conpri ses
addi ng to the aqueous dystuff and pH regul ati ng subst ances, as

| evel | an effective amount of the recycled f,@fmgﬁ,ﬁtmt he

pr esent nﬁ’r?\?%’r??é%n so as to inpart level 35 dyeing to said fibers.

10 SUBSTI TUTE SHEET ( RULE 26).

BEST ferred roduct is
one coRRFLerRy 2 PeRb b BT phuatoiasroy syperior, £, HREREhaTC a1

di net hbesanse sosit: ioff dhe siEizR anlB-igs dia ztﬁtqmefbtcnylm paper

terephthal aten An O%Eb)(:h‘@?'ﬂﬂt Bi W £06s OEYE Ok hel phadudi sWgjsght  Of
neopentyl, glycol, g',l- 10 eégln% ?‘b pentaerythritol, eSp%?% by vvel ght of

at | easPigndnventign bhe é&S@chﬁ‘F%eehEWﬁgtB 89 IR iy PemOlNRYaR per

hyds oxplf, akb-&0kRaby weitalt of ahhénRlae 2abpohade, canchyddeORi®y &6 wiieght of
trimelljti.c |dortrag&e.l itic anh

pr ef er PEFE STt Lo, oF \@¢ :é%fa{:lveﬁysﬁgpg BFEa'ﬁS?yéé’ﬁé‘FlP@s i
conpri sésperséact | b @EMedeers ohlkali 1 ek bqrv\@cmgtmw&n thedeexideofor

sul f oi | I 5- ht of

pol yet %Q?-Bbﬁ% terep‘hfﬁg?%t ‘é’le? W % %§§§t C%?lzﬁ é'@r ﬁ \q?g?l ne

havi ng G%@@?W%h@nuﬁﬁt @qf@rrlmﬂdrmybe e@p@ee%bso LBRE Tabaric

oxy@l Kyh 'ﬁes: RN NysK @XM . béSdéE&’e_—mnaal B?t relthhkhahkdderimertatid d

Addi ti gn of 0. 05- 1%?3 gf hgggghos oric acid is, 20 desirable to

i npr ovECYSVEFer BF ﬁéaﬁggucf' £ieh &rtr‘?’rﬁﬁ’?‘?ﬁ’r%’“ac‘? WateXsd as

t he enéoauhdearu:k tWaeter -dispersilelei sedinssbeind bpphiedt eontaimasioc Sxat er

sol uti gg 'Qge basic chem cals, such as alkali netal or ambni um
e %or %

hydr oxi onates are preferred. The anount of base 25 used depends
on the contéhe o#‘eﬁh@sr esfn thewapresent utinyention Tiareolpartdemlanltan be

2017 0%, sBER1r & r&y‘féﬂ}&}&ﬁr@r‘a?&s deiyvatifyCiandseH €adn ﬁiia%‘i*l l&':tf ed by

al kali nmetal or armmoni um dr oxi de or carbonate hout
furt hePVeRapoReEi 1P i @ |%e’5"e+1%véﬁ' t Ra¥PBhe RFEENY cdtrgalse a?‘?dcér?
usi ng u:lirenpsrfeeeotw@ destand | €0, xreakh arels | sdeht bes PFekdnbri RiRfged tO

Its fuI eStfgérE 1Jh subjected to during the dyeing process. The
resins are particularly useful as dye levelers in dyeing

20 polyester and nylon fibers.

Applicant’s have also found that even dyeings can be
obtained on all sorts of synthetic fibers, under unfavourable
dyveing conditions as well as with the use of dyeing goods
yielding unlevel dyeings, with water-insoluble disperse dyes

25 according to the exhaustion method, when beside the dye stuff
and the substances adjusting the pH, there is present the
water dispersible or soluble polyester resins of the present
invention derived from waste PET or virgin PET.

The present invention also describes a process for the

30 level dyeing of synthetic fibers derived from polyesters and
polyamides, with water insoluble disperse dyestuffs, which
comprises adding to the aqueous dystuff and pH regulating
substances, as levelling agents an effective amount of the
recycled resins of the present invention so as to impart level

35 dyeing to said fibers.
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followi ng preferred specific enbodinents are, therefore, to be

construed as nerely illustrative and not limtative of the r emai nder of
t he di sclosure in any way what soever.

11 WO 98/24953 In the follow ng exanples, the PENH&YRIWes are
set forth uncorrected in degrees Celsius. Unless otherw se

I ndi cated, all percent ages ar e by vvel ght . The foll ow ng
|ngred|ents and abbBES DES FO) ARRY T DIVENTION:| ow. Di et hyl ene
G ycol (DE) Neopentyl Glycol = 2 2 d| rret hyl - 1, 3 propanol di ol (NPG) ,
Manganese Acet ate = Vh CH[err] CCIerr])[err] Sodi um Acetate . =

CH_ err] COONa A PrefpreedyPERGUCT I ons, AqmReksindm) Tepehiaer PERANGE

g PE) , ltbifretjﬁwoeﬁ #9401 ReightSubf oi GamtHial |$ﬂfoﬁ‘dx§hth6fﬂ£é?) 10-¥5% by
ygol at es

et hyl en®S1gR} dSI £ EG%bﬁ%FEEMﬁgg)é\){ve tﬁ%gpg%ﬁa%gg &h éﬁ\%c aPyCowelﬂh oﬁ%}c

4073) :dlethflene 293%01Rht hel15% RAyhweighst (P£) nebpemtiilet gtydohy ddi-de

TP or' | Jel 1 apgo it T  buL vl
(St an)n0| C AC| ? oglc?;t %ﬁﬁﬁhrn%i PEoPEY Li' GALRel B)at 1eabtPUhY
oxyalkylated glycerine having 5-30 oxyethylene units per

hydroxyl, 15-50% by weight of phthalic anhydride, and 5-10% by
10 weight of trimellitic acid or trimellitic anhydride.

A similar preferred water-soluble or water-
dispersible polyester resin comprises a reaction product of
15-30% by weight of the ester of sulfoisophthalic acid and
polyethylene glycol, 15-25% by weight of polyethylene

15 terephthalate, 1-10% by weight of oxyethylated glycerine
having 5-30 oxyethylene units per hydroxyl, 35-45 % by weight
of oxyalkyl units per hydroxyl, 35-45% by weight of phthalic
anhydride.

Addition of 0.05-1% by weight of hypophosphoric acid is

20 desirable to improve a color of the product.

As trimellitic acid is used as the end acid and the
polyeéter is dissolved into water, a basic water solution is
used. The basic chemicals, such as alkali metal or ammonium
hydroxide or carbonates, are preferred. The amount of base

25 used depends on the content of the resin in water solution.
The solid content can be 20-70%. The resin solution can be
very acidic and pH can be adjusted by alkali metal or ammonium
hydroxide or carbonate.

Without further elaboration it is believed that one

30 skilled in the art can, using the preceding description, can
utilize the present invention to its fullest extent. The
following preferred specific embodiments are, therefore, to be
construed as merely illustrative and not limitative of the
remainder of the disclosure in any way whatsoever.
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12 SUBSTI TUTE SHEET (RULE 26)

Exanple 1 The followi ng ingredients are used: 5

| ngr edi ent % wei ght g DVBl P

5.01 4983 3 DEG 19cPRs97217 572. 7
WO 98 97

NPG 5.05 151.5

Mi(CH err]COerr])[err] 0. 2- 6 PET

gg 53 9152&1116 the follécawzgng examplBeX %328 temperééupés are se%gé g 4

619. 2 forth uncorrected :Ln-|-M41egrees Celg:.gg Unlesqg6 ogherwise

TPT  indicated(). @11 percenthdes are weight. Tot al

100% 95. S(V f total t, NPG
and. Mr( CHf er r TO8Y EPARPIEPS mgr%%ara&é% SRR et L, T VP
hedt edthe &38mplels Below: tDiethyplenedtkycol THRE) paNeéopensy2qGilyped with

o T8t 403. Rtk ASTINNRRY, | Mihdb4TE el LD
Mn (CH,CO,)},. Sodium Acetate = CH,COONa, Polyethylene
Therephthalate (PET), Pentaerythriol (PE), Dimethyl 5-sodio
Sulfoisophthalic Acid (DMSIP) or Glycolates (SIPEG),

10 Ethoxylated Glycerine (17 - 19 moles of ethylene oxide,
molecular weight 850, Witco Chemical Co., Witconol 4073) =
Ethox 2988, Phthalic Anhydride (PA), Trimelletic Anhydride
(TMP), Hypophosporic Acid (HA), Tetrapropyl Titanate (TPT),
Dibutyl Stannoic Acid (Foscat 2001).

12
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hot m xture. The m xture has been heated to 240[err] C for about 5

hours and cool ed down to roomtenperature. Then the next day t he

m xture is heated Ethox, PE and PA are added to the 15 reaction m xture
heat ed tw098/24953200[ err] C. The resulting m xture is PCHUSHI/ZITOT215[ err |
C. , 1%of the total anmobunt of DEG (30 g.) is charged and kept for
about 1.5 hours until A V. (acid val ue) Is 42.4 Another portion of DEG
(1..5% of the total amount) is charged and the - m xture is cooled down to
roomtenperature. 13 The
next day the m xture is heated to 215[err] C. again and 2% of .the
initial DEGis charged. The m xt ur Exampdeptl f or about 50 mn. at

215[err] C Thghgglng,ll% doMrJdi ekt @raRthelVA is charged  into the

reactor In 30 mnutes all of the trinelletic 5 anhydride is reacted. The

lting resinous m xture has the acid value of 59.84 and viscosity at
125[ err] C was 3 ..5g&wrmmemved._
Exanple 2 10 %ﬁln ngr oL tara used:
I ngr edi ent g DvsIl P 5.01
250. 50 190 Q54450 ,
NPG 5. 5 DMSﬂ%z 50 5.01 150.3
Mi(CH err] CJ err] fferri 021 +O—06 PET
30. 53 1526. i DEG 120%x 2dss 5727 11]os 552. 00
PE 2. 1? NP@8. 00 5.05 151,5PA 20. 64
1032. 00 ThMA 6423 11.50
TPT 0. ﬁs Mn(CH3CQ2k0 T( t al
100% 5, 000. e 4 is foll owed
but only one dditi or?aﬁTport el ?@';%; 13ﬁﬁg%E s added when
the 15 reaction M xturgokaoerc! d \1al ue1$5)42 at 2151331@ C. fAbout 54.16 ¢
PE 2.16 64.8
PA 20.64 619.2
TMA 6.23 186.9
TPT 0.05 15
Total 100% 3,000.00

DMSIP, DEG (95.5% of total amount), NPG and Mn(CH,CO,),

are charged into 500 mL reaction vessel and heated to 180° C.

to remove water. The reactor is equipped with thermometer,

10 blade stirrer, condenser, and nitrogen inlet tube. When
temperature has reached 190° C. PET and TPT are added to the

hot mixture. The mixture has been heated to 240° C. for about 5
hours and cooled down to room temperature. Then the next day

the mixture is heated Ethox, PE and PA are added to the

15 reaction mixture heated to 200° C. The resulting mixture is
heated to 215° C. , 1% of the total amount of DEG (30 g.) is
charged and kept for about 1.5 hours until A.V. (acid wvalue)

is 42.4 Another portion of DEG (1.5% of the toﬁal amount) is
charged and the mixture is cooled down to room temperature.
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of CH err] OH was renoved. 14

Exanple 3 The follow ng ingredients are used:

| ngr edi ent % wei ght g DEG 8. 64
43. 20 NPG 24.50 12 3&%s9721

CHBC0ONa © O #8295} 25 1. 25 i

Mi(CH err]COerr])[err] 0. 20 . 1.00 DIVISIP
8. 00

PE ‘The rf'gxgoday the gud:d:ure is heaégoéozaﬁg" C. %ggln and 2%3(9 g

150. 00 the initial DEG is chaxged: PThelmixtugei(is kept(0f6® about 50

(F))E;II.-O min. a8-30s5° c., t@@rﬁQ:ooled <?.own to 181% C. and -5&% cha%gé)d
m xt ur Nt B r%“ﬂ—l[%?r]mnu%l Fal]an&%(@f er‘?q?@éxb#?‘}%q err]

|h S ts . af?tftﬁfcnﬁfﬂe nie adararddr d'mjts\ﬁ h‘@?ﬁﬂd?h@ J:%Hlefddshciui;eeréﬂ Halérechéd t
eate urs an en the te as n rai sed to
190[erraj&€ aW%en PEé E% SétWZ‘éh%c%%Jdt*angaﬁ‘a - algd®1 g% &t JtRPYNt o

the rea@d2.@0 dgrheof eCHYOH mgsnivemeved.s heated for about 7 hours and at
tenperature 210[err] C PET and TPT are charged. The m xture is cool ed
to 190[err] C. and gradually heated for about 2 hours to 236[err] C.
Then the mixture is cool ed down Exampler 2rted to break down. The after

9. 5ohour s t hher g LTGwi 1&;;@@@&@1%@9@:@ dged35[err] C. The product

obtained is cloudy with particles. The tenperature is increased up
to about 245[err] C. The resulting resinous mxture is clear and
di ssolved to a lefel  |ngfidignt’® SO Bidi e TTomn
transl ucent.
DMSIP 5.01 250.50
DEG 19.09 954.50
NPG 5.05 - 252.50
Mn(CH3COy). 0.20 - 10.00
PET 3053 1526.50
Ethox 2988 11.04 .562.00
PE 2.16 108.00
PA 20.64 1032.00
TMA 6.23 311.50
TPT : 0.05 2.50
Total 100% 5,000.00

The procedure of Example 1 is followed but only one

additional portion of 2% by weight of DEG was added when the

15 reaction mixture had acid value 35.2 at 215° C. About 54.16 ¢
of CH,OH was removed.

14
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15 SUBSTI TUTE SHEET (RULE 26)

Exanpl e 4 The following ingredients are used: 5
| ngr edi ent % wei ght DEG 8. 64
38.85 WO o 24. 50 110. BETIUSIN2LIST
CH[ err ] COONa 0. 25 1.12
Nh(CH[err]CC{err])[err] 0. 20 0.90 Divsl P
8. 00 - .00 Et hox 2988 9.99 49. 25
PE 5 00 22.50 Egemglg_a PA 21. 65
97. 43 Fas 01 0 0. 45
PET % 6:ﬁ§110w1n%7u2%re J.engg are uge& TPT 002
0.09 . Tot aI 100% 459. 00 g.
The sane procedure ~, Fff?‘!"!‘ 2rs AVULE SRS AN | DEG NPG
CH err] COONa, NPG, L2 Ao err] m‘- rf’\DIVlSIlﬂlscargedlntoa
reactor and heated to 180[err] C. Then Ethox 2p88, PE, PAI Fascat 10 2001
and PET are charged Hlﬁq the reactg The resulting fi xture i s heated
up to 220[err] C Thef theDﬁGture is 086|4€d 4820 Th¢ resulting
solution is light and apPe : ’ . The product is
clear. The next day t |sa4e§9ed up t132£5Q)[e r] C and
distillate is taken &o- HEO0ME 13 H9R —PTqGERIUTEY ends when the
product has viscositf aaout 40 Ips. .
Mn (GHaCOz)g 0.20 1.00
DMSIP 8.00 40.00
Ethox 2088 9.99 99.95
PE 5.00 25.00
PA 30.00 150.00
Fascat 2001 0.10 0.50
PET 13.30 66.50
TPT . 0.02 0.10
Total 100% 500.00 g.
S .
A mnmixture of DEG, NPG, CH,COONa, DMSIP and Mn(CH,CO,), is
charged into a reactor and heated to 180° C. The mixture is
heated for about 3.5 hours and then the temperature has been
raised to 190° C. Then PE, PA, Ethox 2988 and Fascat 2001 are
10 charged into the reactor. The resulting mixture is heated for .
about 7 hours and at temperature 210° C. PET and TPT are
charged. The mixture is cooled to 190° C. and gradually heated
for about 2 hours to 236° C. Then the mixture is cooled down
and started to break down. The after 9.5 hours the mixture is
15 heated again to 235’ C. The product obtained is cloudy with few

particles. The temperature is increased up to about 245° C. The

resulting resinous mixture is clear and dissolved to a level
of 27% solid. The obtained solution is translucent.

15

- ) SUBSTITUTE SHEET (RULE 26)



16 Exanpl e 5 The

follow ng ingredients are used: I ngr edi ent % |
wei ght g DEG 8.64 86. 40
NPG fronp 243. 05 CH3COOMaT, 50
5.00 WO? Mi(CH err]C err])[err] O.20 rosgpgdy
DWVSI P 8. 00 80. 00 : Et hox 2988 9. 99
99. 90. PE ~5.00 50. 00
PA 21. 60 216. 00 Fascat 2001 0.10
1.00 PET Examplel4 60 216. 00 .
TPT 0.02 0. 20 Total 100%
500.00 g. 5 The al cohols, DEG NPG CH err] COONa, '
Mh( CH[-er r ] ch& rfollawing ingrasiiente are wipdyed together in is a reaction
vessel and heated up-to 190[err] C. Then Ethox 2988, PE, PA, -Fascat
2001 and PET are char . . kept for 2.5
hours and after that §t hdbagedientt uje JeWeighted downd Next}day resul ting
product is heated to 220[err] € and 128 nmi. distillafe AU=7.85 and 30
m. distillate Ag=3.85 are takdgn. Then TPT| i s added a} 240[err] C. The
obt ai ned m xture §s cop 0 0 ggam tgnpergg gge. (he product
appears to show colorf_Next day the resultingimxture is §5 heated again
to 240[err] C. under | . {The@&&uunm i s110.25r edficed to 7. 00 ps.
Color is dark. To ajet ; ' iced to a mxture
cont ai ni ng hypophosplt The®€8l or dd pratf t i heated to
140[err] C. and hypoq 0.20 0.90 17
DMSIP - 8.00 36.00
Ethox 2988 9.99 49.25
PE 5.00 22.50
PA 21.65 97.43
Fascat 2001 0.10 0.45
PET. 21.65 97.43
TPT 0.02 0.09
Total 100% 459.00 g.

The same procedure is used as in Example. A mixture of

DEG, NPG, CH,COONa, NPG, Mn(CH,CO,), and DMSIP is charged into a

reactor and heated to 180° C. Then Ethox 2988, PE, PA, Fascat

10 2001 and PET are charged into the reactor. The resulting

mixture is heated up to 220° C. Then the mixture is cooled

down. The resulting solution is light and all PET appears to

be broken down. The product is clear. The next day the product

is heated up to 240° C. and distillate is taken under 26" Hg

15 wvacuum. The procedures ends when the product has viscosity
about 40 ps.
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acid is added at 150[err] C. Then TPT is added to the resulting m xture

at 210[err] C. The mxture is heated up to 240[err] C. under vacuum at
27 Hg. 5 Exanpl e 6 The

fol | owi ngWOR$24983ent s are used: 10 : PCIUSAYRIEN ent %
wei ght g ~ SIPEG (A . 30 135

Et hox 2988 5 22.5 Na-'Acet at e 0.5

2.25 - Fascat 2001 0.1 0. 45

PET 23.11 104 Example 5 PA 41. 29 185. 8
Tot al 100% 450.00 g redi ents except PA are
charged i nt oTRer é&é—tlﬂ""% ingregdignts t%"’%(}ﬁ%‘?r] C. The resulting mxture

is heated to 220[err] C., 15 then cooI ed to 190[err] C. and tested on clear

peel test. PAis [ T - re continued to
cool down. Next ddy t.ﬂs_ﬂilﬂ.'!ﬁre |s.2.tﬂ9!9!1! up to M0[erf] C for.-about 8
hours. Wen AV reacheq 14.3 the mxtiure is dilated to 30% go good
particle size. 18
SUBSTI TUTE SHEET (RULHE 26) DEG 8.64 86.40
NPG 24.35 243.05
CH;COONa 0.50 5.00
Mn(CH3COo)2 - 0.20 2.00
DMSIP 8.00 80.00
_ Ethox 2988 8.99 99.90
PE 5.00 50.00
PA 21.60 216.00
Fascat 2001 0.10 1.00
PET 21.60 . 216.00
TPT 0.02 ~ 0.20
Total 100% 500.00 g.
5

The alcohols, DEG, NPG, CH,COONa, Mn{(CH,CO,), and DMSIP are

charged together in is a reaction vessel and heated up to 190°

C. Then Ethox 2988, PE, PA, Fascat 2001 and PET are charged

and heated to 210" C. and kept for 2.5 hours and after that the

10 mixture is cooled down. Next day resulting product is heated
to 220° C. and 128 ml. distillate AU=7.85 and 30 ml. distillate
AU=3.85 are taken. Then TPT is added at 240° C. The obtained
mixture 1is cooled down to room temperature. The product
appears to show color. Next day the resulting mixture is

15 heated again to 240° C. under vacuum 27 Hg. Then vacuum is
reduced to 7.00 ps. Color is dark. To avoid coloration TPT
can be introduced to a mixture containing hypophosphoric acid.

The colored product is heated to 140° C. and hypophosphbric

17
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Exanple 7 The follow ng ingredients are used: 5

Ingredient  weight % g Sl PEG ( Q) 30
300 Et hox 2988 5 50

Na- Acet a 5 5 TPT PCT/[.JS97I£7Q5

0.5 %98[249£ PET 23.11 231.1

PA 41 09 410.9 . Hypophosphoric Acid 0.25 2.5
Total - Q0% g 0 ' edi e e and
Hypophosp or| C éd 58 char ge ennt'r(?'ra %aCP§§&a$8 hntt'eﬁ? gggaafgéferr]

C. unt mnX§urePr§r|t |%10 Cdu%'bgl WiKtupeenis hkepbed| Ubndr 340ctCi sundeked to
190[er§Lc%aa@|_ 6 HgA and Hypophosphoric Acid are added. As soon
Hypophosphoric Acid is added the solution is turned m dni ght

bI_ack. The resulting mxture is cooled down to room
terperature. Next day the resulting mxture is heated to 313[err]- C. At
this tenperature the solution has ﬁ 69 %évéand 8.3 15 viscosity equal 8. 3.

The precedi ng exanpl es can be repe simlar success by
substituting the generically or specifically descri bed reactants and/ or
operating cq.ﬂgl FoANDuwAnd Ainyrediddte HrdePMdey: those used in the preceding
exanpl es. EXAMPLE 8 Wund pakages
("muffs") made of texturized pol yester yarns were streamed through on a
high-t enper ature dyei ng 19
ingredient | % weight q
SIPEG (A) 30 135
Ethox 2988 5 225
Na-Acetate 0.5 2.25
Fascat 2001 0.1 0.45
PET 23.11 104
PA 4129 185.8
Total 100% {450.00 g.

All ingredients except PA are charged into a reactor and

heated to 205° C. The resulting mixture is heated to_220° C.,

15 then cooled to 190° C. and tested on clear peel test. PA is

charged into the reactor and the mixture continued to cool

down. Next day the mixture is heated up to 200° C for about 8

hours. When AV reaches 14.3 the mixture is dilated to 30% to .
good particle size.

18
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machi ne and at agoods-to-liquor ratio of 1:10, by aliquor at 130 C
whi ch consi sted of soft water(pH4.5 adjusted with acetic acid)and 0.5 g

of wat er-di spersi bl e pol yester prepared according to 5
q9P§ﬂR§P Eé?}ilﬁ%&éﬂct i on

To thisW was added quickly by nmeans of an
equi pnment a m xture predi spersed with water of 40[err] C and consisiting
of disperse dyes such as those shown in U S. patent No. 4,101, 274
whose entire contents are i ncorporated by reference therein. 10
A perfectly |evel dyeing was obtai rethmpld W | dyeststuff yi el d.
From the foregoing description, one skilled in the art can easily |
ascertain the essential characteristics of this I nvention and, w thout
depart.ing fTbe flodlopling imgredimgntsi Anearsrd: can nmake various changes
andg; nodi fications of the i nvention to adapt it to various usages and
condi tions. The I nention is defined by the fallowing subjoined clains.
20 InGURIBATUTE (et 66U E 25)
SIPEG (C) 30 300
Ethox 2988 5 50
Na-Acetate 0.5 5
TPT -0.05 0.5
PET 23.11 231.1
PA 41.09 410.9
Hypophosphoric Acid| 0.25 25
Total 100% | 1,000.00 g.

All ingredients except PA and Hypophosphoric Acid are
charged into a reactor and heated to 210° C. until all PET is
dissolved. Then the resulting product is cooled to 190° C. and

10 Ppa and Hypophosphoric Acid are added. As soon as
Hypophosphoric Acid is added the solution is turned midnight
black. The resulting mixture is cooled down to room
temperature. Next day the resulting mixture is heated to 313°
C. At this temperature the solution has 15.69 AV ‘and 8.3

15 viscosity equal 8.3.

The preceding examples can be repeated with similar
success by substituting the generically or specifically
described reactants and/or operating conditions of this
invention for those used in the preceding examples.

20

EXAMPLE 8
Wound pakages (*muffs”) made  of texturized polyester
yarns were streamed through on a high-~temperature dyeing
19
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What is clained is: 1. A water-soluble or water-dispersible.
recycled 5 polyester resin, conprising a reaction product of 1-50% by
wei ght of a sul foaryl dicarboxylic acid, 10-50% by wei ght of a

t er epht halgdspadd! Yer conprising pol yal kyl ene terepht hal apermserasyéy t S,
1-50% by wei ght at | east one glycol and optionally 1-50% %y wei ght of

at | east one oxyal kyl ated polyol. -10 2. The resin of claiml,
wher ei pagnlihearalq dheabhReds-to-1iqhohd F8tid 88 Asu®, Ty Maliquor at 3
The I‘ej.l ,0f claim1l, CO[TEI‘I Si Eg a_reaction ﬁr oduct_.al so (15 contal ni_ng
15- 50% B?‘? viei YrtClr cpRPYated. of soft watgr (pHé . peafiusted wikhs acmtdcein
the pohydd)dnds phihal igc of awapdri-disperzible pdlydsteter prepdled or
wat er di ISl = r ,resin of claim2, conprising a reaction
pr_oducgcgggfigg%%ﬁfg%}v\el Sﬁ't% ('}f sul foaryl dicarboxylate, 10-50% by
weight of t @peephitis atliquor peagnerddedpr iiimklyol vk kyhearst eoéphtanal at e
uni ts, jh:38%ubtion e¥Righinet d easkrabe 1:3&'%5! L aPt qeal | = O %Dy
wei ght of at _25 Ieas%ﬁqﬁgéox a%ky%t eg %yo -s with vYaé%:? _The
resin 48fC @Pdi FPNSIFALADEN OF RLEREATRAYRS  sugheADolyPaeeshewn in
di ret hyl. syl f obaeghthalse. 4,101,274 whose entire contents . are
incorporated by reference therein.
10 A perfectly level dyeing was obtained in full dyeststuff
vield. '

From the foregoing description, one skilled in the art
can easily ascertain the essential characteristics of this
invention and, without departing from the spirit and scope

15 thereof, can make various changes and modifications of the
invention to adapt it to wvarious usages and conditions. The

invention is defined by the following subjoined claims.
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30 7. A water-soluble or water-dispersible polyester resin of
claim3, conprising a product of further reaction with 3- 15% by wei ght
of trimellitic acid or trinellitic¢ anhydride.

.21 WO 98/24953 SUBST 26) PCTY/US97/21797
8. A water-soluble or water-di spermm“ﬂmm‘w aim 2, conprising a
reaction product of 15-50% by wei ght of ester &f * sul foaryl dicarboxylic

aci'd and pol yal kyl ene glycol, 10-50% by 5 wei ght of waste terephthal ate
pol yner conwnhtimglaﬂaﬁﬁéaﬂﬁgﬁa terephthal ate units, 10-50% by wei ght
at | east one glycol, 15- 50% by wei ght of at |east one oxyal kyl at ed
pol yol, and 15-50% by wei ght of a polyacid. 10 9. A '
wat er-sol ubl e orl watrer wditepeissilubd er esirn whteradispersiblbereéeyebédr of
sul foaryl dicarboxylic acid and pol yal kyl ene glycol is the ester of
sul¥ oi popyeRsRFC BesinandcQruigiaing ese reacgiguolprodug of 1-50%. byThe

wat er - sol ubl e or water-dispersible pouiester " resin of claim 2,
conpr i ¥eAghs eda@ | vnl frarackt dicagbayy, b? acidyel@nb0%s by weight of a

Cer ephEREPRPERaIBE5, . EPIYEEh: CARRAAAIRT orRALY ava{ff%'tﬁy“ “ey'%?ﬁwmegm of
L . gl 1- 1096b ht, 20 5%

ner ont anspE. % 1%5pe B Uetent® iy e R Al | ol sonatie b

oxyeth¥%€g§l&ﬂht fngh}eaFnghgxp#y?lCyggé% Pg?#ggt of phthallc anhydrlde

and 5 trime rmel litic anhydri de. 25
1k The mater-soluble or mater-dlsper3|ble polyester resin of claim?2
conprising a reaction product of 15-35%0Db %ht of the ester of

sul f oi sopht Hal i ERRAcFESIRd Yol GAREP dne wher@wcapl e8rydoHhrarh Rl it

pol yet hyliang st ahe R adtadre, £k 0% by wei ght of oxyethylated gl ycerine
havi ng 5-30 oxyethylene 30 wunits per hydroxyl, 35-50% by wei ght of
oxyal kyl units per

3 The resin of claim 1, comprising a reaction product also

15 containing 15-50% by weight of polyacid.

4. The resin of claim 3, wherein the polyacid is phthalic
anhydride.

20 5, A water-soluble or water dispersible polyester resin of
claim 2, comprising a reaction product of 1-50% by weight of
sulfoaryl dicarboxylate, 10-50% by weight of terephthalate
polymer comprising polyvalkylene terephthalate units, 1-50% by
weight at least one glycol and optionally 1-50% by weight of at

25 least one oxyalkylated polyol.

6. The resin of c¢laim 5 wherein the sulfoaryl
dicarboxylate is dimethylsulfoisophthalate.

30 7. A water-soluble or water-dispersible polyester resin
of claim 3, comprising a product of further reaction with 3-
15% by weight of trimellitic acid or trimellitic anhydride.
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hydroxyl, 35-45% by wei ght of phthalic -anhydride.- 12. The

wat er - sol ubl e or wat er-di spersi bl claim8 further
conprising 0.05-1% by wei ght of hgwbmﬁﬂ“gmﬂ‘ aci d.

22 WO 98/24953 13. The wa rwat er - di aresdhepol yest er
resin of claim1, wherein the oxyal kyl ated polyol is selected fromthe

group consisting of pentaerythritol, erythritol, nonosacchar ose,
sorbitol, mannitol, trinethylolpropane or 5 mxtures thereof.
14. The mater-soluble or water-di spersible polyester resin of claim1l

wher ei n t he &-erfepfRHRF28RIWRIS RF Vaterv@isrersible regir af attaill gner .
10I (tzomprléﬁlg-rae z\wcetrms%p%@m{ St 5= sim?p f{vﬁéh.@hftncbﬂtégbéﬁ of

pol yes resi erei.n al at e _po r s

ol yerneotyh, BrerBrRv i arTH AR b e 10-504 by
polSy c ywé Diiletk aoddi was ban culer’ephehhﬂ.haéatp&qumeza conmprisindepeodi/alkglene

o TEYLELRSPALD! Bt o 1N BLu PR AU Re ane! E8B0P! 1haI M 1
wher ei n yco i s seléc

pol yet B¢ %ehz yeiahit o ﬂéoésﬁsyl cme apwasaﬂml@ted Rylerelof . arz@ 15-50%

17. Theynpéigee f &f avkblgadpger - sol uble or water- di spersi bl e pol yester
resin of claiml conprising adding a catal yst taken fromthe group
consi sting of acetate, alkyl stannoic acid, alkyl tin oxide, alkyl
tizcanat e or S M xwaterz25oltbiecofr mttéiedmetﬁsd.rbm xtegin of claim 8

esi n SpOEp R e anat ol BheEuT o st Siacia, add BRI SR RERY T
of mangiviest aisetthe, estel uaf3sulfodssphthailigt yiczd aAandi poweuhyleae
m Xt ur g148&1 eof .

15 10. The water-soluble or water-dispersible polyester
resin of claim 2, comprising a reaction product of 1-10% by
weight of dimethylsulfoisophthalate, 10-50% by weight of
polyethylene terephthalate, 1-25% by weight of diethylene
glycol, 1-15% by weight of neopentyl glycol, 1-10% by weight

20 of pentaerythritol, 5-15% by weight of at 1least one
oxyalkylated glycerine having 5-30 oxyethylene units per
hydroxyl, 15-50% by weight of phthalic anhydride, and 5-10% by
weight of trimellitic acid or trimellitic anhydride.

25 11. The water-soluble or water-dispersible polyester
resin of claim 2 comprising a reaction product of 15-35% by
weight of the ester of sulfoisophthalic acid and polyéthylene
glycol, 15-25% by weight of polyethylene terephthalate, 1-10%
by weight of oxyethylated glycerine having 5-30 oxyethylene

30 units per hydroxyl, 35-50% by weight of oxyalkyl units per
hydroxyl, 35-45% by weight of phthalic anhydride.

12. The water-soluble or water-dispersible polyester of

claim 8 further comprising 0.05-1% by weight of hypophosphoric
35 acid.
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19. The method for making water-sol u i spersi bl e pol yester
resin of claim 17 conprising di spers ,I”m:ﬁ uwﬁﬁulw ng the resin in
wat er W|th an 513<all nmetal or 35 annw

20. The water sol ubI e or " wat er - ge‘glbg @ﬁl@r’e

23

pol yest er resins of claim11, conprising the reaction product of
wast e terephthal ate pol yner of tg 3n|t formy

[err] - 10 vher eitheR VateRzsSPeUPise oF éﬂ?tﬁri ﬁﬁaﬁq%r%b]c?/c%ﬂ’ieﬁm c

gl yggl[ ﬁésﬂ'[ilefC@;lmm‘S J%[r wﬁenémx;genaqulgdmaﬂedafpcbmol is fsaﬂl@dﬂt%d

HO errlH ery10 I rrlH ek X 1S eqer
from Z-ér%rﬁd %h%Es %FJ’N{: 80nL1LE fo Tﬁentagt&@ ﬁl}%ll hr:. q

wat er - chepesatcharpseyestagrbitol esi maphifbdi m 1trm¢1wh°lmonuyel kpirat ed
POl 0l BxShY¥EE Phereot .

14. The water-soluble or water-dispersible polyester reéin
of claim 1 wherein the terephthalate polymer is a waste
terephthalate polymer.

10
15. The water-soluble or water-dispersible and curable
polyester resin of claim 1 wherein the terephthalate polymer
is polyethylene terephthalate, polybutylene terephthalate,
polycyclohexanedimethanol terephthalate, or a mixture thereof.
15
16. The water-soluble or water-dispersible polyester
resin of claim 1 wherein the glycol is selected from the group
consisting of polyethylene glycol and neopentyl or a mixture
thereof.
20
17. The method for making water-soluble or water-
dispersible polyester resin of claim 1 comprising adding a
catalyst taken from the group consisting of acetate, alkyl
stannoic acid, alkyl tin oxide, alkyl titanate or a mixture
25 thereof to the reaction mixture.

18. The method for making water-soluble or water-
dispersible polyester resin of claim 17 wherein the catalyst
taken from the group consisting of manganese acetate, sodium

30 acetate, dibutyl stannoic acid or a mixture thereof.

19. The method for making water-soluble or water-
dispersible polyester resin of claim 17 comprising dispersing
or dissolving the resin in water with an alkali metal or

35 ammonium hydroxide or carbonate.
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20 trinmethylol propane, pentaerythritol, erythritol or a

nonosacchari de, oxyal kyl ated with 5-30 noles of et hyI ene oxi de or a

m xture thereof, per hydroxyl of the polyol: 22. The

wat er - sQygloka4e93s Wat er - di sper si b,l esi n of rdTAISY7A1790li ssol ved
or dispersed in water with an ,mnﬁwﬂmﬁmﬂﬁ” ammnl um hydr oxi de or

car bonat e.

23." The vvater-sol ubl e or water-dispersible poI yester resin of claiml19,
diluted with er a reS| n so content_ of 0.5-5% 5 24.
Fiber, fabric 33? BPLHbIRe qrent %T%%ermbslcﬁ polyester
vvater- S erS| aim - E ber, fabric or paper
coat ear%ﬁ'f soI%ﬁ'ﬁc%rmln%rt%tr?ac(ﬁlsoﬁeﬁ’fioéu%% 5’5 n of claimz2. 10

26. A‘gsia/%g%fé&eépﬂ?ée]r@{dég% @éﬁpo&@t&ﬁg 1eravel er t he

wat er - | e or wa eresin o cIa 27. A dyed
figer or fabric incorporating as a dye |eveler 15 the water-soluble or

wat er di spersible resin of claim 2. 28. A process for the |eve
dyei ng of synthetic fibers derived from polyesters and pol yam des, with
wat er insol uble di sperse dyestuffs, which conprises adding to the
aqueous 20 dystuff and pHr gulatlng S nces,1as |levelling agents an
effective amount of the re %OQI%‘@'T | evel dyeing to said
fibers.

10 wherein R 1is the residue of an aliphatic or cycloaliphatic
glycol of 2-10 carbons or of an ox.ygenated glycol of the

formula

HO(C,H,,0),C,H, OH,
15

wherein x is an integer from 2-4 and n is 1-10.

21. The water-soluble or water-dispersible polyester
resin of claim 1, wherein the oxyalkylated polyol is glycerol,
20 trimethylolpropane, pentaerythritol, erythritol or a
monosaccharide, oxyalkylated with 5-30 moles of ethylene oxide
or a mixture thereof, per hydroxyl of the polyol.

22. The water-soluble or water-dispersible polyester

25 resin of claim 3, dissolved or dispersed in water with an
alkali metal or ammonium hydroxide or carbonate.
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25 29. A water-soluble or water-dispersible polyester resin

conprising a reaction product of: II r of sul f oaryl
di carboxylic acid and pol yal kyl en mﬁﬂmby wei ght ste
t er epht haVt9828¥Byner, 10-50% by wei ght wof mat s = | east JE@'%SQF@{% ,

15-50% by weight of at |east one 30 oxyal kylated polyol, and 15-50%
by wei ght of polyacid. 30. A water-soluble or water-dispersible

pol yester resin23. Thenpatermgalibleaeri orpteoudtsrersibleunRlyRSERn of

25 resin of claim 19, IABIWIATRIVHEELatRBYELdb)a resin solids

di et hyl sul f oi soghéhgl te, 10-50% by wei ght of polyethyl ene _
t er epht FAREERE 2£280¢ b%%wei ght of diethylene glycol, 1-15% by wei ght

of neopent yl gl ycol , 1-10% by wei ght of pentaerythritol,

5-15% by wei .at_le qne oxyal kyl at ed 5 .alycerine havin -30
oxy Byl ene. (i1 SEBBETHy ARBRIE ¥ ety “Lo8e gy i P BRs Van i fRLab e
anhydr i de, wahdr5disuehsildieginesdim of claimellitic acid or trinmellitic
anhydri de. 31. A water-soluble or water-dispersible polyester
resin 10 conprising the reaction product of 15-35% wei ght of the

b
ester of sul f47 sobhPRENi £aREiE AX PRPSEt R9RERE gﬁybmt?ﬁewwazm-sol_uble

or water-dispersible resin of claim 2.
10
26. A dyed fiber or fabric incorporating as a dye leveler
the water-soluble or water dispersible resin of claim 1.

27. A dyed fiber or fabric incorporating as a dye leveler
15 the water-soluble or water dispersible resin of claim 2.

28. A process for the level dyeing of synthetic £fibers
derived from polyesters and polyamides, with water insoluble
disperse dyestuffs, which comprisés adding to the aqueous

20 dystuff and pH regulating substances, as levelling agents an
effective amount of the resin of claim 1 to impart 1level
dyeing to said fibers. |

25 29. A water-soluble or water-dispersible polyester resin
comprising a reaction product of 15-50% of an ester of
sulfoaryl dicarboxylic acid and polyalkylene glycol, 10-50% by
weight of waste terephthalate polymer, 10-50% by weight of at
least one glycol, 15-50% by weight of at 1least one

30 oxyalkylated polyol, and 15-50% by weight of polyacid.

30. A water-soluble or water-dispersible polyester resin

comprising the reaction product of 1-10% by weight of

25
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by wei ght %f' pol yet hyl ene terephthal ate, 1-10% by weight of
oxyet hyl ated gl yceri ne havi ng 5-30 oxyethylene units per hydr oxyl ,

26

10

15

35-50% by wei ght of oxyal kyl memmﬂ'"mmlﬂmi 35- 15 45% by wei ght
S S B Mo

pht hal i c_anhydri de.

WO 98/24953 PCT/USY7/21797

'dimethylsulfoisophthalate, 10-50% by weight of polyethylene

terephthalate, 1-25% by weight of diethylene glycol, 1-15% by

weight of neopentyl glycol, 1-10% by weight of

pentaerythritol, 5-15% by weight of at least one oxyalkylated
glycerine having 5-30 oxyethylene units per hydroxyl,-ls-SO%
by weight of phthalic anhyd;ide, and 5-10% by weight of

trimellitic acid or trimellitic anhydride.

31. A water-soluble or water-dispersible polyester resin
comprising the reéction product of 15-35% by weight of the
ester of sulfoisophthalic acid and polyethylene glycol, 15-25%
by weight of polyethylene terephthalate, 1-10% by weight of
oxyethylated glycerine having 5-30 oxyethylene units per
hydroxyl, 35-50% by weight of oxyélkyl units per hydroxyl, 35-
45% by weight of phthalic anhydride.
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