Ther nopl astic Pol ymer Bl ends The invention relates to thernoplastic polyner
~ bl ends on the basis of degradable aliphatic polyesters with nelting points
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pol yester contains aronmatic rononmers, such a terephthalic or isophthalic
acid, the nelting point increases with the amobunts added and the ability to
produce blown filnms is inproved. None of the polyesters with aromatic
conponents are aliphatic polyesters and are therefore excluded. This
applies to the preponderant nunber of polyesters. Because of their aromatic
conponents they are not degradable. The bi odegradability of plastics is a
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effort, because the ability Tﬁe@%hkﬂ& PolvimerBlendséabl e over | ong peri ods
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researched for a long time at great effort, because the ability of plastics to remain stable

over long periods of time poses great ecological problems. '

The majority of polymer materials for daily life and for industrial and agricultural
applications are products which are produced from blown film. Unfortunately, plastics which
can be worked into blown film, in particular in conventional blown film installations, display
no biodegradability, while biodegradable plastics have up to now not been suitable for
producing blown film.

However, there are many areas of use where the employment of biodegradable pla-
stics makes sense, particularly where a total system becomes biodegradable because of
this. Typical examples of this are compost bags and diapers.

Polycaprolactone (PCL) is an aliphatic polyester with a low meiting point and is
completely biodegradable. |

Polycaprolactone is commercially available up to an average molecular weight of
approximately 100.000 g/mol. However, none of the types are suitable for producing blown
film directly. The production of films is only successful via the fiat film process (JP 05-105
771, JP 05-132 572).

In connection with film production by means of a film blowing installation used for
producing sacks and bags, the particular problem lies in-the low meit stability of PCL and
the low meltjnq poiqt w‘t_\'iigh-.reqUir.es:lowprooessir!g temperatures.



G eater r u rerrents are demanded in particular fromthe nelt stability and

3t he exten ceel t when preoducing bl own filns. The conpari son
“bet ween PE | be noted as a kngwn exanple for the differences in
t he suitabi films. Qther thernoplastic polyners nust be dded

to achieve the required processing stability and econom c production

speeds. However, the anounts are inportant and nust be sel ected such that
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JP 08-132 §72 A/1993 dascribes the production of polycaprolactones with avarage
- gravimetric molecular waights of 10.000 to 50.0000. Commarcially available molacular
weights lie maximally at 100000 glrial, which are unsuitable for blown film processing. it is
not known whether higher molecular weights are sultabla for producing blown films.
Furthermore, & substrate matedial for active lacquer and agricultural materials is
described, for sxample, In JP 57-185 344 A/1982, MmPCLumesubctratemateda! which
is not produced as a biown film.
M”Wmammmuﬁ_wpcdhblndlmdm+mw+wax+w.whose
manufacturing process has riot been disciosed, As a rule such materials are thicker than
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nagatively judged here.
The product disclosed in EP 0 535 994 A1 protects biodegradable flat folls ofanphauc
PES (PCL) and starch, whase disadvantages are serisitivity to maisture and poor
mechanical proparties. Thare are no suggestions regarding blown film production.
US Patent 4,912,174 recommends PCL and PU (diol + isocyanate) produced in situ for
producing comprassed piates of a thickness of 3 to 4 mm for orthopedic use. No
suggestions are found regarding foll-production and/or blown film suitability.




100 mm and produced as flat foils. The effects of fillers on the blown -
filmproduction is negatively judged here. The product disclosed In EP O
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PCL + 10 iptgresd parts resin + | to .30 parts PVC. The i ntended use is as a
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of hot melt and the production of pressed foils of a thickness of 1.4 mm. In every case the
main property of stickiness has a negative effect on the tube separation in the production of
blown films. . _

_ Thus, the prior art only shows the production of blown films of PCL with TPS. These
products can be blown into films, however, they display great changes in their properties
under the effect of moisture. Sealing properties become worse, tear resistance is reduced.

Films below 20 um cannot be technically produced. The addition of TPS reduces the tear
resistance and stretchability, so that it would always be necessary to use films of double
thickness to obtain comparable resistance.

it is therefore the object of the invention to avoid the disadvantages of the prev:ously
sketched prior art and to make available molding materials on the basis of polyesters, which
are per se unsuitable for blow molding, but which permit the manufacture of industrial
products, in particular for agriculture and for daily life, in particular those which are
biodegradable over a reasonable period of time, i.e. rot, as well as a process for their
manufacture and their use.

The object of the invention is aftained by means the use of thermoplastic polymer
blends on the basis of degradable aliphatic polyesters with meilting points below 100°C of
the following composition:
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blown filns. Thus, the prior art only shows the production of blown filns
of PCL wwth TPS. These products can be blown into filns,- however, they
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components are srequired to obtain high mechanical stability in the films.

Because of this low processing temperature of the aliphatic polyesters there is only a
small temperature difference to the ambient temperature. The smail temperature difference
results in problems of heat dissipation, which cause strong instabilities of the tube and lead
to blockage of the films. The attainment of the object is to find suitable components in
particular with whose aid polyester and particularly PCL can be modified in such a way that
films can be produced in film blowing installations.

Thus, put more succinctly, it is the object of the invention to provide molding materials
suited for the produgction of blown film in the form of thermoplastic polymer blends, in
particular on the basis of biodegradable plastic, namely aliphatic polyesters which as such
cannot be produced by blow molding, in particular on the basis of lactones and/or
polyesters on the basis of aliphatic dicarboxylic acids and diols and/or hydroxy carboxylic
acids, their manufacture and their use.

The aliphatic polyesters <I> are biodegradable and are preferably composed of
lactones and/or aliphatic dicarboxylic acids and diols and/or omega-hydroxy carboxylic
acids, the polymeric auxiliary materials <li> contain polar groups, preferably have a melting
point of below 170°C and are preferably selected from the group of polyamides, '
polyurethanes, ethylenevinyl aicohol copolymers, ethylenevinyl acetate copolymers,
ethylene acrylic acid copolymers, polyvinyl acetate, modified polyolefines, as well as
polystyrenes, polyacrylnitrils, polybutadienes, polyisoprenes, as well as their copolymers
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wherein the bl ends selectively contain further auxiliary materials in
accordance with the prior art. It has now been surprisingly found that of
‘the different polyneric auxiliary conponents only a few have sufficient
conpat i bi?-i19y9£/i ¢h to achieve the fete€ssary nelt stability for the
production of blown filns. It has also been surprisingly found that

addi ti onal conponents are equired to obtain high nmechanical stability in
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degradable materials, such as thermoplastic starch material, hydroxycarboxylic acid
polyester, polyester amides, polyurethanes, cellulose molding materials, cellulose acetate
molding materials, starch acetate molding materials, polyvinylpyrrolidone molding materiais,
polyester carbonate molding materials, and the like. The advantage of these products lies
in that this type of material rots in the environment or in compost. Furthermore, an aliphatic
polyester material which is suitable for films represents an ideal blend components for
thermoplastic starches and other degradable polymers.
The process for manufacturing blends with auxiliary components, whose melting points
are above 170°C, consists in that the polymeric auxiliary materials <ll> and the additives
<lil) are pre-extruded with maximally 30 weight-% of polyester and are formed into pre-
granules, and in a second step these pre-granules are extruded with the remaining amount
of polycaprolactone <|> to form the final granules.
The high-melting auxiliary components <IlI> and the additives <lii> are preferably
meilted in the extruder (first half of the screw) and the polyester <I> is extruded into the melt
via a side extruder (second half of the screw).
Also preferably, the pre-granules from step 1 are processed directly into blown films as
a granule mixture with polycaprolactone or with other thermoplastic processable

biodegradable granules.
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silicic acid aerogels. In addition to the 100% nenti oned, the polyneric

bl ends can contain custonary auxiliary materials, such as dyes, fillers,-
Hflame- pr%o%+qg agents, stabilizers, nodifiers and the like. The use of this
.class of °p yesters I's of partlcular intéerest for the manufacture of foils
and filnms which can be further processed into, for exanple, conpost bags,
carrying bags or bags of all types, but also many ot her products, such as
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components have melting points similar to polycaprolactone or if they are partially soluble in
each other; In these cases even the production of films directly from the granule mixture is
possible.

The polycaprolactone or other polyesters, i.e. aliphatic polyesters, which cannot be
processed into blown films, are used in excess between 50 and < 95%, in particular
between 75 and < 95%. The polymer additives necessary for processing are used at 5 to
50%, particularly at 25 to 5%. Itis possible to einploy lubricants of all types in weight
proportioné of 0.1 to 1% to reduce an adhesive tendency. Polyester waxes, polyamide
waxes and polar waxes of natural origin are particularly effective.

The reduction of the separation probiem of the film tube can be performed mechani-
cally, for example by the addition of spherical mineral separating agents such as pyrogenic
or precipitated silicic acid, in particular silicic acid aerogels, for example Aerosil and Silwett
in amounts of 0.01 to 0.1 weigh-%. Mixtures of polycaprolactone and polyester urethane
are of particular interest which, in a mixture of 84/16 weight-% have a brilliant transparent
appearance after cold stretching of the blown films and can be employed above all in the
field of flexible, highly transparent protective films. Biodegradable polycaproiactone and
microbially "unstable” polyester urethane, in particular with polycaprolactone diol flexible
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Al so preferably, the pre-granules fromstep 1 are processed directly into
blown filnms as a granule m xture with polycaprol actone or wi th other

t her nopl gsig.esProcgesabl e bi odegradablg7gr anul es. .6.- Since the

pol ycaprol act ones of the types CAPA 650, CAPA 680 and Tone P 787 coul d not
be processed into blown film various granule m xtures and conpounds were
produced by neans of tw n-screw extruders. These granule m xtures and
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pol yet hyP®WB8: (PE), pol ypropyl enes (PP) or pol ycaprol actones (PCL), as well
as pol ystyr iisesextRiSjon qidihg/akphptlc polyestérs wWithAhg polpe&tgmremahesn equlﬁs)erand/ or

polyi SOPLERES. {Fé&onﬂ%ﬁ a‘f‘ﬁ fén@%f‘ahure&%%&{ﬁ% higher ?n YHBEC. Arankledfldrfil N

pol yneri Cauxi erest are po yester,

pol yani déaﬁméwaﬁnu%aﬂoamamméam A asarsn tean the afinhafic prlyesters can be
pol ycapr pLigito fife éégm@dt&cﬁblsagmnh&s 9 possitile Mithis wmofn@dmtm@ Afatsriapne

f f h
ﬁé?ﬁ??e%snim}‘#xgg'ec'a&?}ﬁm{mﬁﬂr@éﬁ're“fnnﬁ“sheai W FE PR i e 3
Wi th si ncareempioy thesg directiy for blow moldingxt r uded t oget her and are corrpounded in

a second st e Fil té)‘g@g‘sr odu@é'hﬁgm &?I xt ruder srew W th

pol ycaprol ac one anu 'on can e place directly if all
conmponent s ﬁqmlatmlntandgpnpcesang examplesrare supmagzedindiablesdrands2. The t hey are

parti al l ﬁgp#g Wﬁ% h n of
films di )rs%@ﬁ mrg%{ &eg ee?néH; %Fgﬁﬁsﬁg?gglsgpgéh#ﬂe po capr%l act one
or ot her PﬁS’GPiﬁégt'@P{ img indh msfa granyie miduredpgeth GV theaahsaP IO

In Example 18 the parentheses for ethylvinyl alcohol indicate that 80 weight-%

ethylvinyl alcohol were pre-extruded together with 20 weight-% of glycerin.

Examples 1 to 3 (Table 1)

Polycaprolacfone of the types CAPA 650, CAPA 680 and Tone P 787 are sequentially
processed in a blown film installation. It was possible to achieve stable extrusion conditions
in various temperature profiles in the range between 70 to 100°C for various extruder rom
and draw-off speeds. [t was not possible'to expand the film tube. If the nozzle temperature
rises abo\)e 120°C, the melt stability at full cooling output is so small that the tubing tears
under its own weight. At temperatures below 70°C the melt becomes wax-like and can no

" longer be blown open.

A special CAPA 650 modified by grafting with maleic acid anhydric for making the foil
(Interrox company) was tested in Example 2b. The material also could not be biown open
and is unsuitable for the produétion of biown film.

Examples 4 and 5 (Table 1)

The combination of ethylene acrylic acid polymer (EAA) (Primacor) and copolyamide
(CoPA) (CF 6S) (EMS Chemie) processes well, but with slight homogeneity problems. Bags
were produced to assess weldability. The bags were filled with compressed air and caused
to burst. In the second test the bags were filled with water and- the amount at which the bag
bursts was measured. '
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processed into blown filnms, are used in excess between 50 and < 95% in
particul ar between 75 and < 95% The pol ymer additives necessary for
‘processi By @red Upedrat- 5 to 50% particiylarly at 25 to 5% It is possible
to enpl oy fubrlcants of all types in weight proportions of 0.1 to 1%to
reduce an adhesive tendency. Polyester waxes, polyam de waxes and pol ar
waxes of natural origin are particularly effectlve The reduction of the
separ ati on pr OfHeSinGhilst he fil mtube can be performed nechani- cally, for
exanmpl e by the_addition of herical mneral separating agents such as
pyr ogeni ¢ ON?QF"&WF‘P& QE"EFS& cic acid, in particular silicic acid
aerogel s, for exarrple Aerosil and Sllvvett i n amounts of 0.01 to 0.1

wei gh-% M aprol actone and pol yester urethane are of
parti cul ar Xé*qe"ﬁé ﬁgieyﬁ in a mxture of 84/16 weight-% have a brilliant

t ranspar ent Tap;addttlanal@daflitwre af @ pelysstesuodthang edmpanentimprevesitherbogiagensity be
enpl oyed o?%vfﬁmabut rééhl&*ﬁ@c&ﬁs?&éi‘aﬂé dffﬂe?éﬂc@k fh sthd tH M tﬁé i?r'ib%‘?%hg %nWé?}réa ctive

filns, Bloer rol act one and mcro unst a yester
Ut et hane AMFGHOG%, 1 FiSHRHANLrodpeges SIEaRsb A0 ih 84 tADIA Tof hesgraflstion of bp
segnent s fimgl al i phatic diisocyanate rigid segnents, represent a techm cally
hi gh-val ue alternative for conpostable filns. In place of isocyanate hard
bl ocks which cross-link the elastoneric flexible segnents

t her nopl ast iExaMp}e 7(Table 1bl ock conponents capabl e of cr yst allization are

advant ageou Iﬁs ggﬁa%ﬁl t&g}&fdepé)béé%?é gréé f "lﬁgtd’\'bét' mel ting

poi nts above r nNers are _se ecte to 6 C

at ons bel}® E"ﬂ E@taé'ﬁe infhe @A afhamegsnsitnand 'praﬂﬁ'é"aé}?f FiadilityiPf e tue-

al i phat i Stieag pashtidrs prevdnt tiefornationsdfdlows flinhanes or pol yester amides is
performed at higher tenperatures, for exanple higher than [err]
trans-esterifi- cation or trans-am dation processes can take place, so that
the ali phat Examples:8a and 8b{Talepui It into the segnented bl ock polyners. It

i s possi bl ehg gbﬂlbt%a‘ﬁ@a{of PCI‘I'AFIH Biybier H@Hﬁhh%sdﬁgﬁj};é@ ssﬁs%bctaryvrﬁacﬂahﬁ:sl it

has all desire ranul es are forne romit user can
enpl oy t ﬁtn!g@atawhée TPP@‘YMBWQ sfretchabilibeof REL. OWSSP&W’&PW?W”@XM ain
the i nvetttid @bing stability is insufficient.

in Example 8b the two components were pre-extruded and processed into a blown film
in the second step. By means of this the tubing stability is clearly improved during
processing, althpugh the mechanical values drop slightly. Greater amounts of water were
clearly handled in a bag filling test. This variant is particularly suitable for admixing with
thermoplastic starch and at 20% (in relation to the total material) shows an extremely high
tear propagation resistance in the linear direction of 460 N/mm in the dry state.

Example 9 (Table 2) :

In addition to Lucalen (modified PE), polycaprolactone grafted with maleic ac:d '
anhydride was used. By means of this it is possible to create good compatibility of PCL with
Lucalen. However, the problems in the area of tubing stability cannot be removed.

Example 10 (Table 2)

Ethylenevinyl alcohol and two variants of polyester urethane are pre-extruded together
with the amide wax Amide E and are subsequently extruded together with Tone P 787 as a
granule mixture to form a foil. A very good processibility is achieved by means of this. The
foils have very satisfactory linear and transverse strength along with very good bag
properties. This compound is the especially prefered embodyment. in the water fill test a30
pm film sealed to a bag can hold 17 liter of water.
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Formul ati on and processi ng exanpl es are summari zed in Tables 1 and 2. The
_conponents in parentheses were each pre- extruded and subsequently were
‘“directly sPLOG d ipto films in the formof a granule m xture together
with the pHPf% pf ngtone In Exanpl e 18°The parentheses for ethyl vinyl

al cohol indicate that 80 wei ght-% ethylvinyl alcohol were pre-extruded
together with 20 meight % of glycerin. Exanples 1 to 3 (Table 1)

Pol ycaprol a gﬁ@ léx)oes CAPA 650, CAPA 680 and Tone P 787 are
sequentiallﬁ&p éess a blown filminstallation. It was possible to
achi eve st alQoPAe@QFr&&)L EVAtmdapob;estermrethameaweretmewtraded angprotessed imto t he

s ot - Bk orpRule Shikeled hetiBt il PCF (WA B ofBFY R4 S MoBodip S BESTS .
above [ etblgms mw@mespﬂltssamtﬁbw ofthertybe oeass| Howeven the final meghanieal pragiest t he

t ubi ng t gas of thiy i dré ve§Wdodei ght . At tenperatures below [err] the nelt
becones wax-li ke and can no | onger be bl own open. A special CAPA 650

nodi fied by grafting with naleic acid anhydric for making the foil
(Interrox C(Emmpﬁ‘lmhieagl ed in-Exanple 2b. The material also could not be

bl own open g éQQfMtghtH %@Rﬁ&élé}{‘aﬁﬁwmm lciaﬁib i ”p' es 4

and 5 (Tabl e e co I'nat | on ene acr ymer
(Pri macoMang Wﬁ%ﬁf’ﬁé"‘(m in QPb Omebeﬁ'éﬁhéf fﬂ%@@é‘!ﬂ?g‘am’l but

wi th sli ghdpenusug edMpaisonviath Bmpléags were produced to assess wel dabi | i ty.
~The bags were filled wth corrpressed air and caused to burst. In the second

test the bags were filled with water and the anount at which the bag bursts
was neasur edExamplés 13tee17 (Tablef2)i | s N. _The wel ding seamfails. Exanple 6

(Table 1) Tﬁ?ﬁ&ﬂﬁhéﬁd?fﬁih éﬁ!ﬁ(‘(ﬁﬁ:ﬂ?@qr%bsg) l?@hé! pSied'd éHlé‘Js%ﬂF%%P&f‘d?ﬁcal

| mproves the esults I'n cons]

ono nelt
U1 or o PEperties o dia Ge, b begaise of i niable baRRUIDE pLBe dHbeIS MObANaDIR g
vari ant bmcmgemnexaﬁérhﬂas h§ ta 17 displag unatiskRtdry stabllity dfrteeitidlel on of bl own

Example 18 (Table 2)

Analogous to Example 10 and Example 12. In this case, 80 weight-% of ethylvinyl
alcohol (EVOH) were pre-extruded together with 20 weight-% of glycerin and subsequently
processed in the form of a granule mixture, together with the remaining components in
accordance with Table 2, into blown film. Foil production proceeds very well, wherein high
mechanical strength was obtained, together with a very high degree of tear propagation
resistance, but a moderate water-fill resuit.
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films. Exanple 7 (Table 1) EAA by itself is not capable to provide a usable
degree of processibility to PCL. Distinct problens arise in the area of
thonmogenei %ym n Rarticular of stabi |It°y of the tube. Strong pul sations
prevent the for tlon of blown film Exarrpl es 8a and 8b (Table 1) The .

conbi nati on of PCl—aRe—po ; wr-e*‘hp ~@ S-S Gy TS Sty
mechani cal strengtlh Wml C ( bt le uifl}i gifng| ghel gt etichabi Lijtly| of |Pd
Because of strong‘pugatioqs tw: thtin sit aﬁilit S durflifcl ¢ I
Exanpl e 8b the twg conpgq t{ Sl repre%xt‘le, &tk |al0s85 3 ed (g] Ot bljo
filmin the secondstepl B %ﬁ D it Hisl 1+ ety i"‘.";"r:"t BLHAISY ﬁ? ,glr-)-
| mproved during prjocessijn | { houph |t he [mpghapijdal [villuep |dr pp js|ijght lfy.
G eater anounts of| water] Wwertel ¢lie@at iyl hand| e [ atagf'..llngtesd THi
variant is partic Iar°?y suil tialsk @ If prf jafari x| N muégéggggol gstild_®anch and
at 20% (in relatidn_to tlheltloFal tler {4 i 2 nad k= R A VAN 1 ol Al 32T el
propagati on resistfance iint {Het Vijnean di nect ifant off 4401 IN/{nji (n{ ¢ eé
state. Exanple 9 ( a?ie 2) [ Inf aqdi tijoni g Luda ﬁ*ﬂ rodil fli,ed PEE,
pol ycaprol actone gfafted i tjh| gL J]a:i A yfrifde lubs_ dsed 3% s | of
this it is possiblle to dre!iteﬂqc doinbaéiebil | [RII=I81S v ARCEE L
However, the problens irn the afgal of t_gtin st abifl §tly annjt be Ir prioyed.
Exanpl e 10 (Tabl e p) Ethy nevinyf | 4l ic ” Iﬁa d| val ifant § [of {po| yegt er
urethane are pre- ekt ruddd| {dafed Hel | i b |the m ¢ ev;@g_ﬂgdj- E| and|sas ¢
subsequent |y extruded t gkt Heleldi Tt 1P| 18R|HE/S6=18¢ b+ [ j%ﬁ’ tlo s r%
a foil. A very go prodeg$i{b S ed| iy aps [of {tih{ 4.1 The {f di s
have very -sati sfac or% i hegr st neingt|h altohd th Very doc?d
bag properties. Thys “onppdnd i 1Ll v 1 pr €fler & gar oy it 11 tget
water fill test a BO [er|r] [fl bl Bl8E|B o | Helelz® 4x .
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a filmas a granule m xture together with PCL. In spite of very good bag
properties, pro- blenms in honpgenity and stability of the tube occur.
‘However, ¢ he.ds nal wggchani cal proper- thgs-of this filmare very good.
Exanpl e 12 (Tabl e 2) Anal ogous to Exanple 10, but without pre-extrution and

wi t hout | ubricants VE-VATIE=FEV S« TR =Tl -1V l-@-a——cH- nostahility
of the tube and hgs redu gqd chari kal 1 gpel tii 'sonvF.h
Exanpl e 10. Exanp esw13| tq fl (fadl ef{2){ I conby na BAA| (fPr i fracof
5980), Tone P 787}displ pyy vesly| gqogh rrechdn ¢dl|o ofil e [f; B, |w
but because of it$_unsthblle| Bhavilo=l##] 1 Hel {FBelF AB|HBE [+ | |2
producing filns. Exanpl g$ |1b]tlo] 11 di 9pl @y lung S gby tilty pf| the
tube. Exanpl e 18 {Tahl e| 2)| Apal pgquls|tio] EBxanpliel 14 bllel 14.{ In tkﬁls
‘case, 80 wei ght-(%j of~et nyl|v| nylly alcihd EMOH) (wer = udkej t oglet her
with 20 weight-% f gl ypérli h[elsd [#lulsdduent | 12ple q keﬂﬁtﬁt Qf [ &
granule m xture, fogethef Wi iG el hijnig| gonmpanemtis] | hdclor dalncle (w it h
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The plastic materials enployed in these exanples and listed in Tables 1 and

2, where they are identified by their conmercial

*identifisdoiss dgt &l as fol | ows: PCL -,12.-

Mh 50 000 -100 000 Starch materi al

Pol yet hyl ene

Pol ypro

Pol yst yr eneThe plastic materials employédiimthiese akamples and listed RAFables 1 and 2, where

Pol yacry,
Pol ybut
Pol yi so

pyl ene

desi gnati ons,

are
Pol ycapr ol act one

t her nopl astic starch granul es PE

Commerci al I'y avai abl e PP
Comrerci ally avai abl e PS

ath@ﬁgfe identified by their comm%@%@{;ﬁ%tioﬁs aydi @e&ltnﬁeg detail as follows:

prene

Pol yur et hane

y ‘avai a

Comrerci ally avai abl e PU
Commerci al |y avai abl e EAA

iC

hane

[

1]
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Pol yet h acryliTc acrad rcrally avar ab
Copol ya (R ( EMS- Ch¢ ﬁ?@fap@nﬁ@%. al 1y avai abl &'E%P%vdtﬁ%‘m
Et hyl eny$Stayth miateriab! thermoﬁ!dstlbsmchgm?nef 44 % CAPA 650
Pol ycap act one 50 000 g/ nmol CAHA 650 * * oo
Pol ycap Ig#act one P°'yethylé\4%bdi fier (Interox) %&%ﬂe@@ avaiable
Pol ycapj@PPact one Polypropyiéne30 000 g/ nol TONKEomWa&rcially avaiable
- Pol ycap act one 80 000 - 100 -0d ;
Copol ya np%e 6/ 12 POIyStyrel?:j B- Chemi e Primacor ngglgrge}c'%ﬁ'a enacry
aci d DOW Pri pBelyacaynitril £t hy| enacryl i|Commercially avaiable 0
Lucal en ¢B920M Pol yet wbﬁbetaﬂﬁai‘et ed Bﬁ@anﬁwé&esﬁ&%’anable
Et hyl enpyi nyl al cohol (44% Iene) Kur ar ay .Est ang
Pol yest 3rlluret hane P/ol?nso% '@odrich Estane 544 émmer%wﬁ’ﬂaa'ﬁret
GoodricpPUrnmid E Polyurethane Commercidllyavaiabiewax
E34146 of wax unknoy sandoz/ |t al P78
Pol ycap %‘I‘gct one graftet ’\zm Fthylenacry(!tcﬁ@g Chem e E&’%ﬂg%ﬁ!@ mfable
anhydr i PeoPACF&Sleni e [ ef Cppolyamide 6/12 (EMS-Chemie) | Commercially avaiable
EVAL=EVOH Ethylenvinyl alcohol Ethylene content 44 %
CAPA 650 Polycaprolactone Mn 50 000 g/mol
CAPA 650 *Exp* |Polycaprolactone Modifier (Interox)
CAPA 680 Polycaprolactone Mn 80 000 g/mol
TONE P787 Polycaprolactone Mn 80 000 - 100 000 g/mol
~ |CFes Copolyamide 6/12 EMS-Chemie
Primacor 5980 Ethylenacrylic acid DOW
Primacor XU Ethylenacrylic acid DOW
Lucalen A2920M Polyethylene grafted BASF
EVAL E105 Ethylenevinyl alcohol (44% ethylene) |Kuraray
Estane 58206 Polyesterurethane Goodrich
Estane 54625 Polyesterurethane Goodrich
Armid E Armide Akzo
Sarmawax E34146 | Typ of wax unknown ‘| Sandoz/italy
B9429, P787 Polycaprolactone graftet (maleic acid | EMS-Chemie
B9430, P787 anhydride) | EMS-Chemie
This
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- 13 - WHAT IS CLAI MED IS 1. A thernoplastic polyner blend suitable for
produci ng blown filmconsisting essentially of the fe&—kew—ng_c;mmlr_lt\s
-<|> 50 to_94. 99 vvel ht % of a degradabl e aI I phatic polyester or copol yester
having a et .bel ow [err] whi Eh*%Gnprises at TH m,ﬂ'm?m

onega- | act one, (b) an onega- hydroxycarboxylic acid w ‘wmh
atons, or (c) an aliphatic diol s] with 2 to 12 carbon atons’ ahd Y d)* an

allphatlc di car boxyl i ] wwth 4 to..12 carbon atons; <II> 50 to 5% by
wei ght  of at | east ong-p'o*"g'[r?serl c auxiliary conponent with polar’ groups,

selected fromthe.group consisting of polyam des, polyester am des,

pol yur et haneq, Thetastic boljtler BlehaS eh ﬂ?@ﬁéﬂlyﬂﬁéqradﬁbib’élﬁhﬁtﬂbayéstér%%tﬂ e

copol yners, ethyl ene acro_lly L ¢ acid copolymers yvinyl "acetate, nodified
pol yol ef i meltingReints bel 00%wrene, nodified poI yacrylonitrile, nodified
pol ybut adi enehamtbrfzeadnmétyl soprene, their copolyners and m xtures

t hereof; and,<l| east one additive sel ected
from the grofﬂ? %ﬁgp@:@%jﬁé}?ﬁle"\fﬁh&ahgé@ﬁé ﬁénté pol ar waxes which are
conpat i bl e w<i>h 5840rB4.8€ r«esght otanialiphatic pejyesten argopolyester of\dt éaast ane he
conponent Smééialaﬁf&de%r %‘ﬂéﬁsﬂwﬁé om éé%y&o%rﬂé&%ﬁc%cimmﬁ kQhd Patoms, &hd/or

LP?L”‘?E' 238 Wiprie B 12,8 sRaronand Mgl HCRBP PR AEHS A0, T2C Bioms.

<li> 50 to 5 weight-% of at least one polymeric auxiliary component with polar groups,
selected from the group of polyamides, polyurethanes, ethylenevinyl alcohol copolymers,
ethylenevinyl acetate copolymers, ethylene acrylic acid copolymers, polyvinyl acetate,
modified polyolefines, polystyrenes, polyacryinitriis, polybutadienes, polyisoprenes, their
copolymere and their mixtures, and

<lli> 1 to 0.01 weight-% of at least one additive from the group of polar lubricants, polar
waxes which are eompatible with the components <i> and <li>, or silicic acid,

wherein the the components <I>, <lI> and <l{> always add up to 100 weight-%,
and which are suitable for producing blown films,

' wherein the blends selectively contain further auxiliary materials in accordance with the

prior art.

2. Polymer blends in accordance with claim 1,

characterized in that _

the auxiliary materials are selected from the group of dyes, fillers, flame-proofing
agents, stabilizers.

3. A method for producing the polymer blends in accordance with claim 1 or 2,

characterized in that _

in a first step the auxiliary components with meiting points above 150°C are mixed with
the additives <lli> and selectively with a small amount of the polyester <i> of maximally 30
weight-% of the total amount of polyester and are extruded into pregranules and in a
_second step are extruded with the polyester <I> or its remaining amount into final granules,
which subsequently is directly further processed or is extruded and granulated before bemg
processes further.

\K\
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3. A thernopl astic polyner blend in accordance with claim1l wherein
conponent <I> conprises polylactone, conponent <l|I|>Ttssetectedfromthe

‘group consjidt bsg sofmet hyl ene-vi nyl al cehal.-copol yne nes,

and conponent <lI11> conprises a polar wax or a | ubr ﬂiﬂﬁm ﬂﬂmﬂmn '

t her nopl astic polyner blend according to claim1 V\:h l*Ves are
sel ected fromthe group consisting of polyester waxes, polyanm de waxes, and

pol ar waxes #4f Anmdthodiin ancbgdancawithiclaihd; es t hereof . 5. A nmet hod of

producing th | ymer bl ends in accordance with claiml

conpri si ng: %é}?%?@émﬁ@ts <II> and the additives <lII1> and optionally a

smal | amount indhe semr'#cﬂrgm'sstep the polykstensi>risfad/ineGhemieiimhix Foof thelfiestt ot al

anount of t m xture; extruding said first mxture
u%ef‘s%;?(na C?Os e Eé% %Jrﬂng%lt

into preg‘r’an ing said pregranules with the pol yester
<I> or its remaining anount into final granules. 6. A nethod according to
cl ai m 5 wher 8 A, m¢gthodin dctosiande withiclatih@dg of said pregranules with said

pol yester <I > r <II>is pre-nelted in a.separate nmelting unit
CpasRr BV - -

and then fed® he pregranules. 7. A nmethod according to claim4
wher ei n t he thelrelting umit is anextruderxt ruder. 8. A met hod according to claim4
wherein further processing takes place with the addition of at |east one

furt her pol yrrer sel ected from conponent <|> or <II|>.
. A method in accordance with one of claims 3 to 5,

characterized in that _
further processing takes place with the addition of at least one further polymer

7. A process in accordance with claim 6,
characterized in that
-further polymers can be biodegraded and thermoplastically processed.

8. A process in accordance with one of claims 3to 7,
characterized in that
the final granules are directly processed into blown film.

9. Use of the Polymer blends in accordance with one of claims 1 or 2 for producing
blown foils, in particular those which are used for bags of all types, in particular compost
sacks, carrying bags, as well as vegetable and fruit packaging, magazine and book
packaging, as metering bags, pest traps, carriers of active substances for horticuiture and
agriculturé or, in cut-open form, as diaper foil, in particular backing sheets for diapers, as
wrapping or stretch films, stretch foils, shrink wrap, for producing adhesive films, laminated
films, textile laminates, wood and paper coatings.

10. Use of the polymer blends in accordance with one of claims 1 or 2 for producing
fibers, fabrics, non-wovens, for industrial and agricultural use, as well as for twine, yamns,
binder cables, in particular for horticulture and agriculture. |

11. Use of the polymer blends in accordance with one of claims 1 or 2 as blend
components for modifying degradable materials, such as thermoplastic starch material,
hydroxycarboxylic acid polyester, polyester amides, polyurethanes, cellulose molding
materials, cellulose acetate molding materials, starch acetate molding materials,

\LMgMone molding matenals
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- 15 - 9. In the nethod of using a pol ymer bl end ir—accardance with claim

1, for producing blown films, conprising extruding said bl endm form
#and bl owiig,s 'd/t 4hsg- 10. In a nethod qf using a ,IL"’
accordancé with clarm1 for producing fibers, conp ’r sai d

blend into fiber form 11. In a nethod of using a polyrrer blfend 1'#
accordance with claim1l as bl end conponents for nodifying degradabl e

material s seizeaywafmepolymr bleadspm(zmerd%hcelgntﬁbnbbdclemabbﬂty birdleaci d

pol yesters eri.a ul os aceta
ol Ui ng. HEpePRpLbaRen AT, G aiadu GG o AR Wy nivet . BB st g
m xi ng sapulp, flak) remie, wastepape degr adabl e materi al and nol di ng the resul tant
m xture. 12. A nethod for using a pol yner bI end in accordance with claiml

as binder nmaterial for a fibrous materi al rising mxin aid blend with
2 fibrous nalryss otihe pemer hignds {rasaarianee with ope af claigis 4,8F 2 for@FRAHGS f or

powder ' apdHd/srahodiymgRgRidabie Toam, @xpanded shapudbroduds and ass Wi th claim 1.

14. Use of the polymer blends in accordance with one of claims 1 or 2 as meit
adhesives for powder applications. '
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