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pff: %Ar g e
ed

Iovv-

ach; e sﬁi %& Bgfa? Kol ofvmﬁo oy S ﬁma °“'° 'ght
PVC. Th, T om. R Bl o mat e Bﬂaﬁﬁé BT rnta rgﬁ
differ @Ju&ﬂ'hfaété‘cﬁﬂta olt 50° YN hiiQRBAGRMb PR Me o% t 2 o° Bl fes.

W t hout wa i ﬂgthﬁtoteﬂﬁerﬂﬁw Nt Bodt o hﬁ\]ri QHdr b Elﬂ\%{eﬂstlc q:%%.lsdr& @fop Shet B@ﬁéﬁ ate
t hat 14 NgolymidtiLkiHOdT YarRdjdr Zbbi® Bf 1Hé AR CRGHAS PiBRorALR.OTHE Recior Wdstthdnl dobiéd &1 verbaeen
t he pol girsBghsa chaftbdl RdsofbetGilters &fANhG PolyimdE cdilints-watecdhdRidd ROd yoWRBrShavifiy e sirfie t he
absenceappbarancaéd 4 PYkhdi@polyriee. Vi nyl chl oride nonomer appears to swell the
particles of imde, allow ng vinyl chloride to polynmerize within the

parti cl BAMLE 2pr onotii ng a hi gh degree of honogeneity. It is thought that
thL_szthormgenel ty, by elimnating the d| scontinuities present in 45 :
convent | ofBiF examelo Hysirplens thefprapgrationrad apaihey imeihylsapped pelydiutarimide/pely iRy fehlerddet | v t o

i mpact Y‘@@P'ﬂ‘ﬂ’rﬁ!é"%’ﬁ'@f“’\ﬂéa‘t/'ﬁgizat'%ﬁhel R’?Pg’»" invakingog,different {mida RAY™Ment er pol ymer S.
EXAI\/PL EeS ﬁﬁ%’bﬁ Pfofye tfznoff Bia 1“ ‘fﬁ% dp OxCoplathpt 'f'% r?ﬂ'é%{“"?"ﬂ“‘i'q Fsﬁgt tae "‘Pﬁ

- rag
and Igfiﬁ k) F%%a"‘:n%;o L
gl\g/:e;/ﬁgdlﬁ}gt T -Ilhg a pene%tﬁggl on lyv}g 8?58%%&%4"% "The rgndard

nol eCU'ékAn)l(ﬁ_ ghts were determ ned by gel perneation chromatography, using a
pol yggret hyl met hacryl ate) nol ecul ar-wei ght stan- 55 dard. Sag neasurenents

were perf %-E’Bﬁn@l& iiuStrates, f5r comBdrative Burdoios: Fh Gifbmpt 18-propiire By 9% éd&ﬁﬁbolﬁﬁdnhéﬁ&n out

f 1 om MopRktaRRIcN/BE (visyR BIKEE) iftérBoNARA cdhRining @84 adid hdiod dngdwy f groipaches) fromthe

measur eneithe procbdurd BHENaMPIS @ Gvak PopddiedD gy tid cokrbsporiding luﬁa%teaﬁkdnreua@ @Fedlrsdr middAf t er

30 m nufoatmt tidee irdBéanpis t1), oshtaiingteiewdighbsaidet fae icarbdigliicCicidtahe 0.2% iep ahyritle and

hor i anbaing ail 70’ Cavidat sultbrangIempertureTFhes 19wty aolgmer dedpadephysical prepettesst ri p. 4

EP 0 243 550 Bl EXAMPLE 1 This exanple illustrates the preparation and

i sol-at | BXAMALE# et hyl -esterified pol yglutarim de/poly(vinyl chloride)

I nt er pol yner by suspension polynerization. 5 To a 6-liter reactor
eduipped W RrogedytecefnfRApIR &t W‘aﬁe'fegeaé?&d@dfisﬂ?%?“ozgIH°tV8,‘P‘§""Ei@ﬁ baying aymbeiang |

about® 3“’%9'6'1“"95?975%9%' MP’F'B?I of fkoxif %%6’68 971’ S’P%y? giveliy N9 SPpasuEable Cidianth r o

spirits? 5)‘( 8 60’61"“

oot cmeme fgb eﬁ hf;magfqael gu's'gggri ggﬁﬁ? ﬂﬁ?gaﬁ% 89%

of the ET Er elyrgs ide0 e arim de,
rredr e acid and anhydride functionality, a

81% i
160 énvEmpngftenl ng terrper ature by ASTM Standard Method 10 1525-65T, and
wei ght - and nunber - average nol ecul ar wei ghts of 1.3x105 and 5. 8x104

gr ans/ Mol @ne prB&AES of ExaMiBle Y -wad RedidRiay r&icting@B glok 5 BiSHyIMbthdbryTe®®ladll Madidie®s Of
Ni t r 0gegopbigmé Editainihl CabdlitN VR e ItheC ifide/ 9AM , 7401 viby EdhloR@A hdomeRd WroddéD ay Of

Vi NYlso Cintefpolyfier ¢ORBIAKE Rbol $0% gol@naleihitid) based onithegwelght airyt chibfifle infefbolyrhbrized

r eact or witetse igfideckl y heated to about 50 C, and then heated at the rate of
about [err] per hour to a maxi mumof [err] it was held at that tenperature
until aBAMPLEWEIOhours after the characteristic pressure drop that signals
15 polynerization of a major anmpunt of the vinyl chioride nononer. The
reactdr wasing Hem P'@Eﬁs"P'edOfa'ﬁ‘emD'eﬂt vk ehiaggey nopomen yyag daiprpelyrasiFase with fhe|Rolyr - and
t he pol gHaimidesof Expmplesd op2. 25 Indiggteddin Tekle 'anI%V\!ﬂé\e Presence gf anigerylicdmpach Fance

as a P WOW ¢-intarpojxpe(sof Examples 6, 7 and 9. As controls, the polylmlde and the AIM wers
physically blended wnth PVC to produce a blend having the same proportions of polyimide, AlM and PVC
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20 This exanple illustrates the preparation of another nethylcapped

pol ygl utari m de/ poly(vinyl chloride) interpolynmer by suspension

pol yneri zation, the prepar ati @p ¢ mexdssigyy a different imde polynmer. The
procedure of Exarrpl e 1 was repeated, except that the polyglutarimde used
was a nethyl- esterified polyglut ari m de havi ng wei ght- and nunber-aver age
mol ecasl the caesrghding iperpplgmer] (Examgtles 8ewd 0. TR AjiManed indheciniogipmerized eapplos o

meas LvaaIe cerlirmal othvty! 2anriieivithdlde Fimethylpleraeang fri 0'39!#6 envisiompelymasizqdin a pareld  of

about Sizei byt @ spempters (- The ARsediph s@melopuine sams btybacrate
acr y| eppelymex 35 thg gore f ¢ gor enett gfﬁﬂﬁ%ﬁt@@hw )the sme S'Fes Bi“'ﬁ'@ afdaﬂtated
pr éduﬂ‘P" ef B ’é‘!" h¥'e’§‘§'i'?ﬁ

E 3 30
Th| s X o B ke 'éi ‘?78” X Is"°' f‘; o\ é d i"g 1} epar e
%ﬁ ﬂ? %1 ﬁjﬁng%ﬁ ﬁ ESTGE%%e c hr(gc':(’ﬁn §[ Q :Z%r"% %:atg dure

ofl,:a< eate orresp n |ng unester|

(precur &m relsdih epotyme.fs%te H&G&jfo\' Qick*BGNnG terporaf A b gag;ragaéscﬂbaweabwat foP€r cent

free SRhbPKyd inpadGbibiaRbiaddordidg tof AANARBNEI! Midhod 258 Dand 6 \thsPlsin, Siftier by Vi cat

sof t eduaidexaMinRBh 3% larrﬁeudeﬁtwyhes Sarigid) GhatPWasy MRéd haaisrawm SUMBYES I0E BY sEHRRIRE! t i €s.

EXAMPoEetrdn hidRglapaqeemy e of Exanple 1 was repeated by reacting 240 ¢

pokg/ gl URasultsTHIdRL AdBYedIGod TPELE festareb réfbriéd b paseRtagde sarbpi@CethibitingVsdugtd s Of

[ er r] oraingled lareak] asgipposed focd adean,dsiftie bieak/ ¥istyal inspactivn aaatr tadddppespahicalofaecsampibglr yi de

f unct foommiogénpita bicthe bwiate, 7.€shisenicel ok dsdibieo regiods/d inhombgepais yfaterilisit Thi acangih@t e)

Cr 0S séléatrkre ahicroigtabhyli¥ses backssétieysld dhigh enegpieeldctrong diray tasecregions of R¥C focappeapfightt 40%

sol i dandaegierns 106 pelvimids ite AppeamveryAdatk. ghe homageneity ehthe phafmicreanaphe was evalwaterb| yvi i de

b&t_,mgs“ammotme/&ﬁpem@ames the vinyl chioride charge, to produce an

i nt er polTyareampesitiona s reryitsgs Sreeedpsintre BRewa Bulap8l Y9iW-de. 45 EXAMPLE 5 The

procedure of Exanple 1 was repeated by reacting 80 g of a

met hyl met hacryl ate/ N-lauryl mal ej,pide ;copol yner containing about 18% of

‘the imde with 740 g vinyl chl orﬁ%orrer to produce an 50 interpolymer
cofit ai ni ng about 10% pol ymal ei m de, based on the wei ght” of vinyl chloride

i nterpolynerized with the g e. EXAI\/PLE 6- 10 Usi ng the procedure of
Exanple 1, vinyl chlori de c({ WI th the poly-

gl utarim des of Exanples g %‘g ed( Oee q'l"' in the

pr gscB& an @&ibbkiﬁdn”péﬂd) nodi fi er é%‘,grjo uceﬁ % Eé rpol ynmers
of Exarrp €S 6, 7 anad 9. As~tontrols, re

physicaléy bl Emcbsdmmé.l],oPVC t(gsproduce P I en dtaw ng 't he SE. proporti ons
of polyimde, AIMM and P@g 5 EP 0243550 Bl as the corr es@f ﬁhng

i nt er pol yner P®xanpl es 82%and 10). The AIMused in the interpo ri zed
exanpl es was Znteapolymarized butyl acrylate with 1% trimethyl ol propane
triacrylate, emulsion polynerized to:a particle size of about 80 nanoneters
(nm. The Al Mxisedmide-thé%bl egdled exanplags enmBoys the sangpdautyl acrylate
copol ymer as ABE core &.08 core-shell enulsion particle of (\aBBRaPXI Nmat el y

t he/sanme si zePVhavirig 8.R%rd outer 5 shell of poly(nethyl nethacryl ate)
whi®th ks 30%§ntetr'nelmrézedvel ght of nodifier. For the interpolyner exanples
t he Al M was added as a erruIS|on to the reactor containing polyimde prior
to addi Mier t he 8%pol Pheri zi ng0id5 w1l e for bl endiovg t he Al M
particles wer soI at omthe enul sion and added to the{isuglhi de and
PVG, The core? %F | es are anal ogous to the poly(butyl acryl ate)
copol ymer of fit er pol ymer exanpl es, but the core-shell formgreatly
faC|I|ta§ed| la% the I’th|€S§§ the enmul sion. The resulting
pol ynmer s wer e Vi ca softem?l enp ture and as descrl bed
above, for no ed 1z gl npact resistance: accordl ng to AS?@d Yard Met hod

D- 366, and fogy, ei ther by visual exam nation of | ded pol yner
sarrpl e t hat was@r!rﬂ |3§ toed snoot h surface, or by scanning
10. Ex 1 Imide-8% 92 0.43 13 Poor
ATM 8% (Visual)
PVC 84% (SE4)

86 Blended
As may be seen from Table ), the homogeneity of the. interpolymerized samples, indicated by the

6



el ectron m crography (SEM. 15 Results of the notched |zod inpact test
were reported as the percentage of sanples exhibiting a ductile or hinged
break, as opposed to a clean, bigptdgs43 dsbeak. Vi sual inspection rated the
appear ance of the sanples for honogeneity of the surface, i.e., absence of
vi si bl e regi ons of inhonogenous materials. The scanning el ectron

m cr ogrreophed ized Inpmeic testcandt the digpersiongtatings.eis gyperied octhat aifi shet blertded: sarsmesr &g ons
of PVC interpelpperiaed samples shawdd pamariynductild bregls \charaatheisticf a hprecgenaepes matdrial, lwvhileThe
hom)gen@ bigndgd sampiesiven Hroea BE mopsiarod ersooenastis ent visgal drispactiens shpwedbbrittiedrasknf  t he
vi sual @anReerietc of pipatetialhayirg ishopageregyg regiess thetdocys siepfese tests are shown in
Tabl & | _below. TABLE T 25 Vicat Not ched Soft eni ng
Sag at E’f%dE$ ﬁbh‘%t Terrperat ure [err] (% Ductile Di spersion 30 -

(EXI\Z  ho da cghe follown |er§\|I grarot[y efFeLtlveness of present mventrog w@ Eger mole%lrﬂ%%sg}ﬁ

Good Al §Z A chain transfer a ich oroeﬂrylene) was adde o the vinyl chloride monomer mixturé prior to
166‘ ly ation, to reduc Z&c molecular weight of the resultin mer from § untable for_viny
(\/ i sual r!%f q;-pllcatlon (K va og ple 1-10) to thq’E t?dleoér lgdttég of a Ct ﬁf
| m de- 8an r injection molding (K value of abo 4%5 The mole ar weight of the PVC used u&ﬂ’fe
8. 0% samples was similarly reduced Vi sual PVC
83. 6% 40 K values for such mhifidy feRte YrBdty Tesdiufon viscositeX ofdhd ﬂhtgﬁtssarﬂl%dlrectly to their 93
0. 2575 moleddiar weights. They were determiaeDsbcériMg to ASTM Standar . TOH0Method D-1243-66, using 0.5
( \/ | sual g pdRviér dissolved in 1081 &/efokbanone, and a viscosity BlegsombentJemperaturdnt 2§° ¢.m de- 8%
The Al us&d in the intdrPélymers of the following examfleelasAhd\dame as that used iB Examples 6,
( \f sual 7 ad\Cand the AIM use@4fithe blends was similar to that used in Examples 8 and 10, except that the
( SEM Higply(methyl methacrylate)rﬂlqkmlapﬁseqf ithectdtallveight of thexmddifieryi THe s@®dples were examined 92
0.¢432 visually(for homogeneity as describedoipdpampliesd 6-10, and the coigpgsitions and results are shown in
(Vi sual Jabp\ichelow. 84%
(SEM Bl ended As may be seen from Table I, the honbgeneity of the
i nt erpol yneri zed sanpl es, indicated bymgl_q ®1 EP0243550B1 notched | zod
[ rrpact test and the dispersion ratings;—Ts superior to that of the bl ended

sarrpFes The i nterpol yneri zed sanpl es .showed primarily ducti]e breaks
characteri sMa honbgeneous &Eeﬁa!_._ml | e the biHERRASOM | es, even

t he one t hat agfear ed hom)geneou? 051 . uaI §pect|o hovved brittle
breaks charactetistic of a mater Héfv ?lg |8n nogene regi ons that focus
stregs. 5 EXAMPLES 11-14 The fol (gs illustrate the
effectiveness of the present |nveﬁ %rg, éﬂzbg nol ecul ar wei ght PVC. A
chain transfer agent (trichl oroet was added to the vinyl chloride
mononer MXturE;prl or to 10 polyggrz Zakion, gl ggreduce gfe effective

nol ecul ar wei ght” of the resul tinggwol yner figomythat suitable for vinyl
sidimg application (K value of apggtikesg) Eganpge 1-10) to that suitable for
PVC bottles (K val ue of about 58Bi@ngécf or injection nmolding (K value of
about 48). The nol ecul ar wei ght of the PVC used in the bl ended

i 13. Ex 2 Imide 10% Good
Y - AIM 10%
40 PYC (K=48) 80% -
Interpol ymerized
14. Ex 2 Imide 10% Paor
 AIM 10%
® PYC (K=48) 80%
' Blended

Table M illustrates that the enhanced homogeneity of PVC-polyrmlde interpolymers is seen at low as
50 well as high PVC molecular weights.

EXAMPLES 15-20

The following examples illustrate the effectiveness of incorporating finely divided particulate solids into

56 the interpolymerization reaction of the present invention in facilitating removal of residual vinyl chloride
. monomer from the resulting interpolymer. Following interpolymerization according to the procedure of
Example 1, using as reactants the polyimide of Example 2 and vinyl chloride monomer, with an emulsion
copolymer of butyl acrylaie and 1% trimethylolpropane triacrylate crosslinker acting as the finely divided
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sanples:-was simlarly reduced. K values for such naterials relate directly
to solution viscosities of the materials, and indirectly to their 15

nol ecul ar wei ghts. They were d@,t.grzabggﬁiBaccordl ng to ASTM Standard Test
Met hod D-1243-66, using 0.5 g polyner dissolved in 100 mM cycl ohexanone,
and a viscosity neasurenent tenperature of [err] The AIMused in the

i Nt er pertiguaer solid whére iddidaled\ihe Garepliesnpére itiogeh $darkeds anmk tha Jedidualt vinys @bloride
Exanplwesoniar levelaimcpats parmnillibd eariél di/lirtesxdimien wak aletbimined Yasvelsorsategrapbically.oThe hat
used icompesitiopdfdise iBtemplgmerd ancotke easeits toh replicete eairsodf yesidualmphomee déteravngfont &p shel |
was 2%wicatd inable 8 al wei ght of the nodifier. The sanples were exani ned 20
vis#®ally for honpbgeneity as described in Exanples 6-10, and the

conpositions and results are showmamieTapbte 11, below TABLE Il 25 Exanple
0Si ty Di spersron 11. Ex 2

Cggd)e - 5&?%1-9 Goom*hﬂ 10 ofiesidual Monomer

PVC (K—58) 8lL. 7% I nterpol ymeri zed 12. (ppri! Ex 2 Imde

8. 3% Fair AlM 0 %35

PVC (K=5% 81.7% Bl ended 13. e gg% Ex180000 de  10%

Good Al M 10% 40 (sontrol) | 2129 PVC (K=48)

80% I nterpol yneri zed 14. Ex 2 Imde 10%

Pooj; Al M6 10% 45 ' 38 PVC (K=48)

80% Bl ended Table Il illust r%?éi&ﬂé ced honoggneity of

PVC- pol yi m de interpolyners ipgg %bovj\?ﬂ%g@;‘go vel | as’hi gh PVC nol ecul ar

wei ghts. EXAMPLES 15-20 The foI I ovm ng exanples illustrate the effectiveness
of incorporating finely dividegadargcul ate solids intg the

[ nL/r pol ynmeri zation reaction paptidu@abé SAlsi D\ggntion i n faC| l'itating
removal of residual vinyl chipyci<@ugonomer fromthe resu?tl ng i nterpolyner.
Fol | ow ng i nterpolynerization according to the procedure of Exanple 1,

usi ng ast®eactants the pol yi dmtide of 1@&anpl e 2 and vi nyl sghl ori de nononer,
with an enul sion copol ymer offabtacplateSdlats <404 1% trigogt hyl ol propane
tri&cryl ate crosslinker acti ®yCas 80fe finely divided 7 EP 0 243 550 B1
particul ate solids where |nd| cated, the sanples were nitrogen sparked and

the resital vinyl chloride AB&der12%vel, in parts per2s@i [ 1ion parts of

i nterpol yner, was determni ned 5 i@?nﬁocléﬂap‘hl al ly. T9% conposition of

t heyi nterpolymers and the re ¥ repl icate pairs of residual-nononer
det &r i ions are indicat edlmdeab elll. 5 TABLE 11 %arrpl e Conposition
Resi dual nomer 10 15 | mde - 8%

35

EXAMPLES 21-24

—

sC

These examples are similar to Examples 15-20, except that the polyimide of Example 1 was used. This
is a higher molecular weight polyimide and, without wishing to be bound by the following speculation, we
think that this higher molecular weight material interferes with diffusion of the residual vinyl chioride
monomer from the interpolymer. As is shown in Table IV, a reduction is seen in the residual monomer level
when the particulate solids are added, but this reduction is smaller than that observed with the lower
molecular weight polyimide of Example 2. For each pair of data, the first represents, residual vinyl chloride
45 monomer determined by gas chromatography using a mass-selective detector, and the second represents
residual vinyl chloride monomer by gas liquid chromatography using a flame-ionization detector.

50



PVC’ 92% : 2120 (control) 15 16

| mi de- 8% ' . .o 30 Particulate Solids 8%

35 PVG- 84% 17 "¢l M de - 8%

145 Particulate Solids - 8% EP 0243 550 B1 70 PVC - 84% 18

Imde - 10% 55 Particulate Solids -10%

200 25 ' PVC - 80% 19

Imde - 12% Tab.E b0 Particulate Solids - 8%

950 PVC - 80% 30 20 I mde - 30%

30 Particulate Solids - 8% 100 PVC - 62% 35 EXAMPLES 21-24

Theseé exEBX@ERe are sim | Lfomposidlanpl es 15- 20, BesisweltMonoreheppsdyi ni de of

Exanple 1 was used. This 40 is a higher nol ecul ar Weight pol yi m de and,

wi { hout #shing. to be bolHdelry 8he fol | owi ng specul at®¥® we t hink that
this hi gheentasldcul ar weil igtlasei Splipater@eres with 0% usion of the
residual vinyl chloride me9e% r om t he | nterpolymer. As is shown in Table
[V, éoreg ction is seen ip . the rgsidual nononer |evel gg;n the particul ate

*
solids afé added, but thig iFd'cﬁfi op J.S_S er than t observed with the
.t_ &“Bfgﬁéﬁp@é For eac
In

| ower nol ecul ar wei ght p air of data, the
first represents, residu chloride 45 nononer determ ned by gas

ohr opat og;aphy using a -sel ggtive detector, and thgud:aecond represents
resi dual “vi nyl chlori den'?;& g'g %

| JUded Chromat o hy using a
flame-ioni zati on detector % é ﬁ?ﬁgb %%3 550 Bl EIVS Exanpl e
Conposition - esi dual Mononer (ppm 21
I mde - - 6500 (control ).
Pa t iz ul 2 solids - 0 e ~ O olias 40 PVC - 93l 22
| mde - 8% PVC - 842 4200 Particulate Solids - 8%
1230 PVC - 84% 15 23 _ | m de- 8%
4400 Particulate Solids - 8% 1100 PVC - 84% 24

| m de- 8(yfy§-imide interpolymers may also be made by bulkp&,yﬂqa@qmgéb%p%pip%with \g% chloride
L e T, e
pol yrer fEEnt L i BRI NS, WV R '

an'g?L temperature for about 6-8 hours to
produce the interpolymer.

Another procedure for preparing the PVC-imide interpolymer involves using as a co-solvent a monomer
30 that is an imide capable of copolymerizing with vinyl chloride. An example of such an imide monomer is N-
phenyl maleimide. Reactants would include vinyl chloride monomer, a polyimide as described above, and
the solvent monomer. Reaction conditions would be similar to those of Example 1. The resulting polymer
could be characterized as an interpolymer of the polyimide with a PVC-imide copolymer. _
Anocther alternative for preparing the PVC-imide interpolymer by suspension polymerization is to use a
.35 liquid other than water as the suspending medium. For example, the procedure of Example 1 may be
repeated, replacing the water with teirahydrofuran or a similar liquid that will not substantially react with the
monomers.
\ Polymeric processing aids, lubricating aids and/or combined processing and lubricating aids may be
W, added to the reactor prior to a polymerization such as that described in Example 1. The preferred form of
40 these aids is an emulsion, but other forms may be used. Fire retardants and other property modifiers known
to those skilled in the art may also be added to the reactor at this time. _
In-situ esterification of unesterified polyimides containing free acid and/or anhydride groups is expected
to provide yet another practical method of forming the PVC-imide interpolymers. The unesterified polyimide
may bs added to the vinyl chloride monomer and esterified in-situ by an appropriate alkylating agent; such
45 an agent may readily be selected by one skilled in the art. The resulting mixture may then be added to the
reaction vessel with the suspending aid, water and initiator, and the reaction initiated without further addition
of vinyl chloride monomer.

Claims
50 _ : _
1. An interpolymer of vinyl chloride and polyimide in a weight ratio of from 49:1 to 1.5:1, said polyimide

comprising a level of less than or equal to 2% by weight of active acid and/or anhydride functional

groups, said percentage being calculated as methacrylic acid and methacrylic anhydride, respectively.

55 2. An interpolymer as claimed in claim 1 wherein the weight ratio of vinyl chloride to polyimide is from
32:1 to 1.9:1, and is preferably 19:1 to 2.3:1.

~ 3. An interpolymer as claimed in claims 1 or 2, wherein said polyimide contains glutarimide units and/or

9



25 noroner in the absence of water and a solvent. For exanple, the
polyglutarimde of Exanple 1 may--be used, with the sane initiator and
anount of vinyl chloride nononspmssotmat exanpl e. T e rea

woul d be heated typically to about 60 C and hel d at rature for
about 6-8 hours to produce the interpolyner. Another ﬂﬂ%ﬁ%’ “m
preparing the PVCimde interpol yner, L | nvoI ves using as

nononer 30 that is an im de capa opoI ynmerizing with vi nyI chl ori de.
An exanpl e of such an im de nobnoner is N- phenyl nal ei m de. Reactants woul d

includ vi nyl chloride noner, a polyimde a crLi ped aboye . .and the
sol ¥ent —fﬂﬁ’iﬁe React i %ﬁﬁ&ﬁiﬂons woul d beiﬁimu B2 Exanpl e

1, The sultl ng pol ymer 8u| d be characterized as an ? erpol ynmer of the

poI yim a PVC-i m 16I,SAnot r alterna for preparing the
PVC-i m ’Fﬁ‘P pol yner %ﬁér%ﬂ‘ I yn@‘rel zation i g q‘g use a 35 |iquid
othgr than water as the susp di ng medi um For exanple, the procedure of

Exanpl €54 may be repeat eghsq e_plgam ng the water with tgbgghydrofuran or a
simlar Tiquid that wil Lg%.gi U gtggﬂdgl Lygg eact withiphe nononers.

Pol ymeric processing ai g cating aids and/or conbi ned processing and
| ubricating aids may be ded to the reactor prior to a polymerization such
as tshat pgescribed i n Exapgle 1.8%The preferred form of 44got hese aids is an
enul si on, but other fornparfiyula®eUseridsH-r8% r et ardant 310dd ot her property
nodi fiers known to thosepwki-l 84l in the art nmay al so be added to the
reactor at this time. In-situ esterification of unesterified polyim des
cont ai nghg free acid andImidean8%dri de groups is expected to provide yet
ofher practical nethodPaxftitalatien§olids PVBZi ni de i nt &9P8I yners. The
terified polyimnmde nBNC be8iftided to the vinyl chloride mononer and
esterlfled in-situ by an appropriate alkylating agent; such 45 an agent
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may also be added to the reactor at umi
4400 Pa ,ﬁ Gild

e@feﬁ’r ic 'ofiéwestelﬁle/a polyimides containing free ac‘ldl%loP%ydndgé%%fis expected

| M de 1o §5hde yet another practical method of forming the PVG-imide ink&#giolyimsl Brieun&drifictspolyirkiaé
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reaction vessel with the suspending aid, water and initiator, and the reaction initiated without further addition

of vinyl chioride monomer.

Claims
50
1. An interpolymer of vinyl chloride and polyimide in a weight ratio of from 49:1 to 1.5:1, said polyimide
comprising a level of less than or equal to 2% by weight of active acid and/or anhydride functional
groups, said percentage being calculated as methacrylic acid and methacrylic anhydride, respectlvely

56 2. An interpolymer as claimed in claim 1 wherein the weight ratio of vinyl chloride to polyimide is from
32:1 to 1.9:1, and is preferably 19:1 to 2.3:1.

3. An interpolymer as claimed in claims 1 or 2, wherein said polyimide contains glutarimide units and/or
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25 ‘nonomer in the absence of water and a sol vent. For exanpl e, the

pol ygl utari m de of Exanple 1 may be used, with tWand
anount of vinyl chloride nonomggp (?548105% at exanpl'e. The reaction mxture -
woul d be heated typically to abou 2Blnd held ‘“1“ re for
about 6-8 hours to produce the interpolyner. Anot E‘\ﬂ m“““m
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PVCim dé“'TVH‘tdéeylﬁ ‘g e Aledrougs, Preses ¢ BRYIpide iFriese iR 09 PY; weight a‘EPs%'efa’a@!S'es’r iquid
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co(t ai fi Mprécesans@Rintbd ANEkiN 17, wrskintkald despaidigliguid B wapect ed to provi de yet
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| nterpﬁévgm{,atﬁ,ﬁscl al med in claiml vvherel n the weight ratio of vinyl
chloride to polyimde is from32:1 to 1.9:1, and is preferably 19:1 to
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uni ts. 4.eydin anhigdriaie paelify,Medit pour@htageT@inti calcal yrespdativariont laf Fokie awithatigliqué at NS,
wher ei n anlydedsi mtieagliges. anhydri de functional groups that may have been
fogrned during imdization of the polyin de have been largely or 5
conpl e2eliterpdlymtren selerd la Bvengicetipm tl 2 dane | Igawelr le gapperft RorAél idw chipryrecdeevimfle athe
pr ezédi ngpotyimiderpst defigd Bat 1 etiqal decyéffronsp, @d@ﬂ\?é%ﬂm d and/ or anhydrl de
functlonal groups present on the polyimde is |less than 0.5%b ht and
' pref er &b WlorpRecre felep (g 2%’% h‘f" 1¢gng; leqyel WBC"QQ’E"'@O@"MB
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cosol Ventpoids et do eGSR SInBToufd 200,29 6n pdidsC! ai m 7, wherei n sai d suspendi ng
liquid is water. 9. A process as clainmed in any one of clains 6 to 8,
wher ei 6 tHiS@OLy pEparatioh idan iMepaymeesdich (LA Hiek@ndis tded fevendications précédentes,
comprenant la polymérisation du monomére chlorure de vinyle en présence dudit polyimide, de
55 linitiateur ef, éventuellement, d'au moins un modificateur etiou autre monomére capable d'étre
copolymérisé avec le monomére chlorure de vinyle.
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7. Procédé selon la revendication 6, dans lequel le monomére chiorure de vinyle est polymérisé en
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a tenpersature from[err] to [err] preferably [err—t©5 60 C and nore
preferably from[err] to [err] 10, A process as cl aj mﬁ“ﬁ of
clains 6 to 9, wherein said |'n|tEﬁan35§og¢roxyd| m g“ ‘“
process as clainmed in any one of clains 6 to 10 ¢SI g Phe st'eps of (a)
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et ape d' el Pat ent anspr Uche <20 s.

| nter Ol Y TEL RS nadh RAL .IIJ ﬂ\q 94 Vil TanBrid-Roroief DsS2ith GoHh Y m:autd%rﬁ von
49:1 Bi s 1, ;:% ALY, sban il G Vi bt A b e B bindd] €1 Ch
2 Gow. - % 2 gsmls%am& E %lsuugg Cation unterwirt

8. Verfahren nach Anspruch 7, wobei die Suspendierungsfllissigkeit Wasser ist.
50 .
9. Verfahren nach einem der Ansprliche 6 bis 8, wobei man die. Polymerisationsreaktion bei einer
Temperatur von 45 bis 75 ~ C durchflihrt, bevorzugt von 45 bis 60 ° C, bevorzugter von 50 bis 55 ° C.

10. Verfahren nach einem der Ansprliche 6 bis 9, wobei der Initiator Peroxydicarbonat ist.
55
11. Verfahren nach einem der Anspriiche 6 bis 10 mit den Schritten
(@) Interpolymerisieren des Vinylichlorid-Monomers und des. Polyimids in Gegenwart eines fein
zerteilten polymeren Feststoffs, der in einem beliebigen der anderen, wihrend der Interpolymerisa-
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anhydrtdf unktionel l en Gruppen enthalt, wobei der Prozents
Met hacryl saure bzw. N@thacrylanh ydrld berechnet ist. 25 2. Inter
nach Anspruch 1, wobei das Ge tnis \f i nyl ch ‘“mm‘”ﬁ‘ﬁ 32:1
bis 1,9:1 betr~gt, bevorzugt ?5&?&%&8&93 InterH

Anspr~chen 1 oder 2, wobei das Polyimd a utarlnldeln el ten hnd?oder N 30
Met hyl gl utiek brivieskdidé SbHeciIS SRk Bder hur miisig lddticdnigainymer nach ei nem der

vor her gehgpdewsrenspddsehntshantédhtepaghere bimnwadhrie ach Engiernémyod iRestwonpmee s
PoTyi m ds gebi | dete saur ef unkbi onel | e und/ oder anhydri df unktionelle G uppen
zum gr6Bten Tel |l oder vollstandi.g beseitigt worden sind. 35 5. Interpolyner
nach ei nem der vorhergehenden AnsprUche, wobei der Gehalt an im Polyimd
anwesen- den aktiven saurefunktionellen und/ oder anhydri df unktionellen
Guppen weniger als 0,5 Gew. -% betragt, bevorzugt weniger als 0,2 Gew. -

40 6. Verfahren zum Herstellen eines Interpolymers gemAD ei nem der

vor her gehenden AnsprUche, be! dem man Vi nyl chl ori d-Mononmer in Anwesenheit
des™Pol yi mi ds, in Anwesenhelt von Initiator und gew-i nsch- tenfalls

m ndest ens el nes Modifizierers und/ oder anderer Mononere polynerisiert, die
zur Copol yneri- sation mt Vinylchlorid-Mnonmer befihigt sind. 45 7.

Ver fahren nach Anspruch 6, wobei man das Vinyl chl orid-Mnoner zusatzlich
umPolyimd und zumInitiator in Anwesenheit von Suspendierungsmttel und
Suspendi erungsfli ssigkeit und wahl wei se el nes Col osungsnmttel s der

Suspensi ons- oder der L6sungspol ynerisation unterwirft. 8. Verfahren nach

Anspruch 7, wobei die Suspendi erungsfl Ussigkeit Wasser ist. 50 9. Verfahren
nach ei nem der AnsprCche 6 bis 8 wobei nman die Polynerisationsreaktion be!
ei hgr Tenperatur von 45 bIS 75 ' C durchfUnrt, bevorzugt von 45 bis 60 'C,
béwor zugter von 50 bis 55 'C. 10. Verfahren nach ei nem der AnsprUche 6 bis
9, wobel der Initiator Peroxydicarbonat ist. 55 11. Verfahren nach ei nem
der AnsprOche 6 bis 10 mt den Schritten (a) Interpolynerisieren des

Vi nyl chl ori d- Mononers und des Polyimds in Gegenwart eines fein zerteilten
pol $greren Feststoffs, der in einem beliebigen der anderen, wahrend der

| nt er pol yneri sa- "EP 0243 550 BI : 1 1]

111 11 tion anwesenden Stoffe unloslich odor nur nmdG g I8slich ist, und (b)
Unt erwerfen des entstehenden Interpolynmers einem Schritt zum Enffernen von
Res&pnnoner. 5 10 15 25 30 35 45 50 55 12
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