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| Plastics recycling process and
process foilthe-grgduction of plastics materials

10 The patent application relates to a process for the recycling
and/or production of plastics or new plastics mixtures and
materials using new, reprocessed or used.plastics and plastics
mixtures and sorﬁea:and unsorted plastics wastes, in which the
degree of grade purity and type identity of the plastics is not

15 predetermined.

Of the large quantities of plastics of many different types
produced each ye#:,:much, after being used in each case for the
intended purpose{jis finally dumped on landfill sites, thermally
w 20 disposed of in reﬁ@ée incinerators and therefore removed from the
material cycle. -iﬁé'circumstgnces appear to be similar in the
case of other maﬁe#;éls. In the process, a large quantity of

valuable, reusabléﬁﬁaterials is also lost.

25 The production andagtilization of so-called materials from waste
products has been .on the increase for quite a long time. For
example, in manj'ﬁiaCes separate collection and/or sorting of

different waste méféfials is advocated and carried out, since the

réprocessing and?'écpvery of the valuable materials contained
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process for the-production of plastics materials 10 The patent
application relates to a process for the recycling and/ or -
production of plastics-o6r<new:plastics m xtures and mat eri al s using
new, reprocessed or used plastics and plagtics m xtures and sorted
and unsorted plastics wastes, in which the degree of grade purity
and type i dherietin ofr tthe mmaumcrs ofotmateril srataiiarablecetherefrom is O
the large quantities of plastics of many different types pr oduced
each year, cheeperaf tidrarbei withsetefuseaclorcaswasios tihixtures oifnt eraisibm
purpose, is finally dunped:on |andfill sites, thermally 20 disposed of in
refuse i nccompasdtioand The aipshot ehevbbatr thet household andt emdistoyicle.
The circunst ances .appear be simlar in the case of other ]
mat eri al s. refnsehepqm;m@_ lailyr ganglent segnops "raw mabendal'e, bubsdi e
materials is_alsqglost. .. -25 The production and utilization of so-cal |l ed
materi at s LPGAvidypd cases: tnﬁolmlssoﬁagysee@uaﬁtﬂh@qmléa@qsﬁdmm@ a
| ong ti ne.
g proBlems. Thls 1s particularly true for plastics recycling.
Up to now it hasﬁbéén impossible to utilize mixed plastics wastes
as materials ifithe differences in the plastics exceed a certain
QQ 10 degree (see A | Jungbauer, Recycling von Kunststoffen, 1st
Edition, Wurzburg, Vogel-Verlag, 1994, in particular p. 40 et
seq.). For thls reason, it has'been essential up to now to
separate mixed- plastics fractions cleanly into the respective
grade~ and typgfppre plastics and then forward these sorted
15 fractions to tﬁé*igspective recycling processes suitable for
them. At'most;fmiXtﬁres of identical or very similar plastics
materials have;fbeen tolerable. . Such refuse sorting, in
particular'plastibs-rsfuse sorting, is labour- and cost-intensive
o however, with'ﬁ_éﬁresult that the recycling processes or the
o R
. 20 products produce ‘using the materials obtained in each case are
comparatively exp né@ve. The sorting of plastics wastes in
househoid,and;iﬁﬁﬁSEiial refuse is known to be problematical, and
feasible only wi éﬁiculty or to a limited degree.
25 The compositiqﬁAJOf_ the plastics wastes in household and

industrial refﬁséﬁ=is éxtremely variable and can consist of

several;dozgnsgéf“d;f;erent plastic types and grades, the current

state of knowiedé indicating that the composition of the

piastics wéstes? n’” e wholly different from region to region.



exanple, I n many pl aces separate collection and/or sorting of
different waste materials is advocated and carried out, since the
reprocessi ng and recovery:-of:the val uable material s contai ned

2 therein or the production of matergals obtainable therefromis
cheaper than wth refuse or waste mixtures of random
conposi tiomt idhessipré®itHat Onahvebaglotse Tl iiithd RYpels' bel plastiésfise
produced daily can be seen as "raw material”, but n 5 |nd?V|duaI cases
the | ack ofoupfde purity entails considerable problens. This is
particularly true for plastics recycling. Up to now it has been
i npossible to utilize mxed plastics wastes as materials if the
differences in the plastics exceed a certain 10 degree (see A
Jungbauer , PoRgeybyiegeyv §bDREnsMDPEf 4ad, HDRE) Editica,30%err]rzburg,
Vogel - Verl ag, 1994, in particular p. 40 et seq.). For this reason, it
has beéh eBRLKPFEPYLENEOPROW to ca 10%

Polyvinyl chloride (PVC) © ca 15%

Polystyrenes‘(PS;ﬁEPs, ABS, ASA) ca 15%

Polyamide (PA G@HPA 6,6 etc) ca 10%

Other industrial thermoplasts ca 10%
_ 0 Thermosets and-c5m§dsites ca 10%

15

20

25

All of thesesagggseriously.contaminated'by dye residues, paper,
adhesive residuéé;ﬁcoatings and other substances. The separation
of such.complex mixtures is often impossible even if the cost is
reasonable. . |

Up to now, however, cleanness and type and grade purity have been
essential for aihigthrade recycling of these plastics. Mixed
plastics wastes §§ﬁ1be used to a limited extent only in low-grade

applications. 1;39weﬁgr, as explained above, any mixing of

plastics typesi ékééﬂ processing into high-quality products

~difficult and.;ék é@ﬁive or even impossible. Mixing with

particular-plas@;éiﬁjpes such as for example PVC actually makes

recycling aimosfﬁi@poSsible.

It was ‘theréfdﬁé"thé{ object of the invention to provide a

possibility ofg@ép:qgessing, and in particular a process for
recycliﬁg and.ufiliiipg, mixtures containing plastics waste or

for utilizing’ eﬁiy produced plastics and preferably
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separate m xed plastics fractions cleanly into the respective gr ade-
and type-pure plastics and then forward these sorted 15 fractions to the

respective recycling.processes- suitable for them At nost, m xtures of
identical or very simlar pfastics materials have been tolerable.
Such refuse sorting, in.~ - particular plastics refuse sorting, is

| abour - an@imaltaiﬁ%wssliyva;j?;éfocebgwle(rfmaddl @ hewuhhtehpaltheingaeth ng
processes or the 20 products produced using the materials obtained in
each case aewly produdied ori-vused pipsticss. in Wwhichogtadg mirptysindstype

wastes in househol d and ‘i ndustrial refuse is known to be

probl emat i palritgndbf thef plaishliesorlsy mot hnecéssanyt pndr ek chighhiquallity
degr ee. 25 The conposiition of the plastics wastes in household
and i matemiiadls ealduproductst canebe produbed. anthisnrecysl thg gprocess

several dozens of different:plastic types and grades, the current
state o kidswedsge imde aongiderablimchangarsitham Hie iprevious preeesses

wastes can be whol Iy different:fromregion to region

and simultaneously also be "able to include the simultaneous

utilization of=6§ﬁgr_waste materials.

This object is ac

eved according to the invention by a process
U 10 for the productiéﬁfof'a material from mixtures which comprise

newly produced p ?§tics material or plastics waste material (i.e.

using néw.plasti¢§t¢r.recycling used or .other waste plastics),
in which ”"
a) a supportidégmaterial A, which comprises a newly produced
15 plastics‘méféfial or plastics waste material containing a
material qfiényjor unknown composition X and an additional

componentgiiéelected from fatty acids, mixtures containing

fatty acid,f{_tty acid derivatives which release fatty acid
20 under the;é#@QQSS conditions and fatty alcohols are mixed

together, an& X together containing, relative to the

‘volume, .at least .a quantity of plastics such that the non-

plastics: fqmgghents are incorporated therein while a
-hgmogeneou a9r{partially homogeneous'composition is still

25 forming,

‘b)  this mixti:¥'i3'conveyed through a conveying device with

constant mechanical mixing, kneading or compression, and is

'lbig' the transport path to a sectional

rmal treatment, the temperatures in the



31 it is assuned that on average the followi ng types of plastics are

f ound: Polyethylene (LDPE VDPE and HDPE) ca 30% 5

Pol ypropyl ene PP : - ca 10% Pol yvi nyl chl ori de
(PVO) ca 15@6 Pol gstyrenes (PS, EPS, ABS, ASA)

ca 15% Pol yami de (PA 6, PA 6,6 etc) ca 10% O her

i ndustrial ther RRRlidwlsS stages lylgg 1ﬁﬁe3@%’dH%e11@ﬁ€Péﬁ6én€D9 of one
conposi tes of these are seriously

cont ami nat ed bYa(illb‘threQ’Sll(iIlU%S,rah@éelfrom 50'@&@814% egsiagides, coatings and
ot her substances. The separation of such conplex m xtures is often

i npossi bl ecgven thie tilermelily strdatedandnbbte. is dischdrged s aonezzle
cl eanness and type and grade purity have been essential for a
hi gh- gr ade recytflqmgurltltehed:a'epltaeutcsr Moredghaping.

5

Preferred versions are the subject of the sub-claims.

When the proce_s_‘s'.according td the invention is used, it is
surprisingly:po$ﬁiblé to process waste and refuse which contains

\/ 10 several different and even considerably different kinds and types
of plastics. Fugﬁhermore, the plastics compositions_produced can
unexpectedlyube{p;Ocessed into high-quality products, and the

quality and :theiéiesulting useful life achieved when using
recycled plasticé)-as against when using newly produced plastics,

15 can now surpri§ingly be increased to ca 80 % and more instead of

the previous ca 30 to 35 %.

This recycling and production process makes it possible in
particular for plastics and plastics grades of all types of
20 plastics (thermbp;asts, thermosets, elastomers and others), some

of which accordiﬁgjt@ current knowledge are considered to be non-

recyclable,~nqq::;péltable, incompatible with each other when
‘mixed, and:not?hqmbgeneously-miscible,?toLform'a homogeneous or
' 'partia-l_:ly-fhomégehédus-co__mposition by thefhai—mechanical treatment
25 during processigg”and through the use df an admixed additional

component.

The incompatibiliﬁies occurring hitherto in the known processes

between the"diffe?ent plastics (e.g. PVC in any combination,

“



pl asti.cs wastes can be used to a limted extent only in | owgrade 20

appl i cations. However, as expl ai ned above, any m xi ng of pl astics
t ypes makes processing intio-high-quality products difficult and
expensi ve or even inpossible. M xing Wi th particul ar plastic
types such as for exanple PVC actually makes recycling al nost

i mpossi bl eps/8B, PE/PP] PRAPLEedd ditfe tdeoniicadlit idn 10te donbaisitiion bE the
provi de a p055|b|I|ty of reprocessing, and in particular a process for

recycling abtaimedi plagtie dompesitdaons romgheabihgcareasdvergome byf the
utilizing newy produced - plastics and preferably

4 si nproaassusgeardimgreso f bhe priotkeanitrigpres neviWhat erisal paritriguiacrliy
new y produced or used plastics, in which grade purity and type purity
of the pl aBeteworthycis rtéxaéssbeyvm%tphsgnc@%mye procmeed uRisoried

products can be produced, This recycling process
5 (not type-pure), i.e. together.

Moreover, many other waste materials such as for example rubber,
carpets and floor coverings, wood wastes, glass fibre wastes,
waste paper etc can be added to the process as an additional
W, 10 constituent of the material of any or unknown composition.x and
be disposed of without the effectiveness of the process being
detrimentally impaired. An important contribution is therefore
.made overall to the avoidance of refuse that has to be dumped on

landfill sites and to be burned in incinerators.

15

Thus, in the proé._ess according to the invention, uncleaned
plastics up to a certain degree of contamination and non-plastics
materials up to a_certain proportion of the total volume can be
processed, added and incorporated into the resulting plastics
20 mixtures or mixtufes of plastics and non-plastics materials, this
mixture together_}wgth the additional component of npatural
biological or synﬁhetic origin forming' a compound which is
homogeneous or.ﬂféstrictedly, i.e. . partially homogeneous,
depending on theﬁrespective proportion. and type of materials

25 present.

In selecting the m§t§ria1 used in the process according to the
invention, the on;y::equirement to be met is that the material

mixture to be su@jgéﬁed to temperature treatment consisting of



5. is also to be consi derably cheaper than the previous processes
si nul t aneousl y al so be able to I ncl ude the simnultaneous

ot her wast
i nvention
whi ch conmp
mat erial (i
pl astics),
a nemy pr
containing a
types, a
addi ti onal
cont ai ni ng
acid 20

t oget he¥,

| east a qu
conponent s
partially

e material s.= ~This object is achieved according to the
by a prOcess 10 for the produgtion of a material fromm xtures
rise - newly produced plastics material or plastics waste

A- @nd x téﬁ%iﬁbﬁe&bﬂiﬁﬁﬁéCSrQIaE§G¥CEbnﬁhESQ@lﬂheOt@%’Iﬁﬁﬁﬁia

a supporting material A, whi ch conpri ses

qdun«ttitylim p1asuqloastsuzﬂm e itHe Qo pidd ttics\asdmpdrrdres adre
uni'f:orm type-pure plastic or plastics of various

incorporatedethéredh winilenh hotiogehe oSS par bbaXl aridormrgeneous
‘ conponent Z selected fromfatty acids, mxtures

compositionf atsy: satc:il]d, ffarmingci dthler iplasbiess wbonhenbl ckheréinty

under the priocess conditions and fatty al cohols are m xed
soapaixinggepheferablyni rathg leasitat 10e troxéie preferably vgbuneln at

antity of plasti.¢cs such that the non- pl astics ‘
pazitd culagordfbrandgmosheptpfierahiyeataleast 50 valorhgRlrdbicHr

honD eneous conposition is stil
whic proportlon can according to the invention in turn be made

up of different~plast1cs fractions.

The supporting-material A preferably comprises a component which

contains plastioeﬁselected from thermoplasts, thermosets and/or

-elastomers,:;compogites and -Ran plastics - which .contain such -

15

20

25

plastics also being included.

According to preferred versions of the invention, the plastics
material compriges one or more plastics selected from
acrylonitrile/bnfédiene/styrene polymers (ABS), polyethylenes
(PE) ineluding_ﬁiohe, medlum— and low-density polyethylene (PE),
polycarbonates ; (PC), polytetrafluoroethylenes (PTFE),

polyethylene terephthalates (PET), ethylene/vinyl acetate

polymers (EvA),:polymethylenes (PMMA), polyoxymethylenes (PEM),

styrene/acrylonf ile polymers (SAN), polystyrenes (PS, EPS,

ASA), polyamide: (PA),“polypropylenes (PP), polyvinyl chlorides
(pvC) and polyurethanes (PUR) ‘and in particular polyethylene (PE)

and/or polypropylene (PP).

The plastlcs—containing supporting material A can for example

comprise carpet emnants and/or textile remnants which consist

wholly or partl Eofpplastlcs.

and
utilization of



1

25 +  form ng, b) this m xture is conveyed through a conveying

device with const ant nechani cal m xi ng, kneadi ng or conpression
and is subj ected-i:along the transport  path to a sectiona
mul tistage thermal treatnent, the tengeratures in the

5 various stages lying in each case independently of one

another inia @AeibnoREUR rdiasta O UdigddentgNtthe supportimy hdesreal y
treated m xture is discharged via a nozzle for further treatnent
or for shapi ngan STcontairt) efr@latd veer Ebortheér ¥oliamesubppcttof 10 and in
sub- cl ai ns. When t he: process according to the invention is used, it
i's suppritdicadlay ppsto B dfoopherematentak ascordfamsinaddt .chDoohngi tise

10 several different and even considerably different kinds and types
formation of the mixture according to the invention that is to

5 be subjected to-q;multistage thermal treatment, care must then
be taken that thé,haterial of any or unknown composition X for
its part contain$ so much plastics that overall fhe necessary
quantity, most pﬁeferably at least 50 vol.%, of plastics is
present. The oﬁﬁér material can for example be selected from

W, 10 rubber and caoutbhouc materials, floor coverings of all kinds,
glass and glass fibres, metal, paper, wood and wood residues, in

particular sawdust, wool and sand.

According to prefgrred versions, the supporting material A is
15 presorted, and the proportion of plastics—-containing component
in the supporting materia1 A, relative to the volume, is fixed

in this way at 90 to 100 %.

If the supporting material A contains 100% plastics, attention
20 need not be pald to the composition, i.e. to a particular
plastics content;?ﬁf the material of any or unknown composition
X if 50.vol.%wo£}$gpporting material A are already being used.
The fraction:sepﬁfgted.in.the presorting can be, and preferably
is, in turn uSedigg;a material of any or unknéwﬁ composition X,

25 so that a 100% exploitation of the plastics refuse results.

The supporting_mggerial A and the material of any or unknown

composition x-arg;frelative to the volume, mixed with each other

iﬁ any ratio, e;§3;1:5o to 50:1, preferably 1:10 to 10:1 and in



of plastics. Furthernore, the plastics conpositions produced can
unexpectedly be processed into high-quality products, and the quality
and the resulting useful:~.tife achieved when using recycl ed plastics,
as agai nst when using newy produced plasgics, 15 can now surprisingly be
I ncreased to ca 80 % and nore instead of the previous ca 30 to 35 %
Thi s recyclgatdiaud agf ovtst iten Proceasteonkesni inguaisigyl toi be paidatioi cthar
for plastics and plastics grades of all types of 20 plastics

(t her nopl astadintiemantes ed £, theapresencearaf oa heufficient minimym vplastics
according to current know edge are considered to be non- recycl abl e,
non-r enel t sioinkentnceyoht ids £on texample @ mekniman plastinsceepnient nin the
honogeneously m scible, to forma honbgeneous or partial |y honbgeneous
conposi t i omibsturiecrafal 10eclaini 48 of r 88t ¥Oht .25 TheumateriadSedsiand a)goare
through the use of an adm xed additional .conponent . The

i nconpa®i bipreferabdyc urixed Withedsh PEMRT KBNS oEkiRsof 50:3Qncbhe
the different Rrting S (e"giafvgIé%éﬂ“%%QPEiQ@i;Ogbmprising no material

supporting mate:
other than plastics. Should it, however, contain other material,
the proportion of supporting material A in the total mixture is
to be increasedg of attention must be paid to the presence of a

W 10 plastics fraction in the material of any or unknown composition.

The material of any or unknown composition X can be any material,
and only -in therdase;where the supporting material A does not
consist 100% of_plastics need it be ensured that the plastics
15 content necessary to achieve a sufficient proportion of plastics
in the total mixture is achieved. Suitable as material of any
or unknown composition X are plastics—containing waste material
which is differenﬁ' from the plastics—containing component of
supporting material A, household refuse, bulky refuse, paper and
20 cardboard, in pértiCUlar'waste paper, coated cardboard and coated
waste paper, landfill refuse, metal, wood and wood residues, in
.particular.sawng@,Qrubber materials and glass fibres. This list

is not however ‘to-be considered to be limitative.

25 The supportinggmaterial A and the material of any or unknown

composition X a;é:;pptionally comminuted prior to mixing, e.g. are

shredded, cut and[o;gfinely ground, in order to thus facilitate
and to guarantee-éfﬁore intimate and more thorough mixing of the

two components bpiof:to the thermal treatment. The materials A



6 . PSI' PE, PE/ PP, PA/PE) and the deconposition or conbustion of the
obt ai ned plastic conpositions on heating are overcone by the process
according to the invention: = Wat is particularly noteworthy is that
the various plastics can be processed unggrted 5 (not type-pure), i.e.

t oget her. Mor eover, many ot her waste materials such as for exanple
rubber,  and C& pedrs. @a¢hf | vor stockpiled, sepErabelesbefoaes mibing wafoes,
wast e paper etc can be added to the process as an additional 10

const i t uenexanipléeimatorage aondaynersuskechwas cangiberagersdanand canbbe
di sposed of w thout the effectiveness of the process being

det ri ment atixed npmisite, Ah ¢ mhefore hedng iintricgduded timdoeftivee devicenfior
overall to the avoidance of refuse that has to be dunped on | andfi |
sites and tkemmabkreatment nciddiernativelys a premigs cam benprepgredsand
according to the, invention, uncl eaned plastics u %Frt in

degr eedof TRRER IR idd ok¥ thep feditq the device for t%etr?“a%- reatment.

The materials can be prepared and made ready for example by using

known sorting machines.

The additional component Z, which is selected from fatty acid(s),
10 mixtures containing fatty acid, fatty acid derivatives which
release fatty acid under the process conditions and fatty
alcohols, is preferably added to the .mixtpre of supporting
material A and material of any or unknown composition X before
the mechanical/thermal treatment.
15 )
The expression '"fatty acid" is to be taken to include any

aliphatic carboxylic acids, preferably the aliphatic C; to Cs

carboxylic acids which can be unbranched, branched, saturated or
unsaturated (alkané, alkene and alkyne carboxylic acids). Also
20 included are any_mixtures of such fatty acids. Examples of
unbranched saturatgq_alkane carboxylic acids are formic acid,
acetic acid, propiéﬁic acid, butyric acid,gvaleric acid, caproic
acid, heptanoic acid, caprylic acid, :pelargonic acid, capric
acidg, undecanoicraqid, lauric acid, ttide&anoic acid, myristic
25 .acid, pentadecanoinjécid, palmitic acid, margaric acid, stearic
acid, nonadecanocic acid, arachidic ac:id,E _bé_ﬁenic acid, lignoceric
acid and melissic,nnid. Examples of branéhed saturated alkane

carboxylic acids ére isobutyric ‘acid, isovaleric acid and



material s up to a certain proportion of the total volunme can be
processed, added and incorporated into the resulting plastics 20 m xtures

or mxtures of plastics and non-plastics materials, this m xture
together with the additional conponent ¢f natural bi ol ogi cal or
synthetic origin formng a conpound which is honbgeneous or

restrict edl yuberc€losbedti@ldoid . hEgesicss of unbra&&@@dl@mﬁglcynuhaaturated
respective proportion and type of materials 25 present.

sel ecting takkemé ecazbonyddci radilds pareeesotonnediardd,o pdnhnltoleicflvaaidQn,

the only requirenment to be-net is that the materi al m xture to be
subj ect ed toléeiopacddurandr extucdct aoidi st iBxpmples of unbranched doubly
7 A and X together contains, relative to the volune, at |east a

quantity ofunpsakurated alkenmicarboxydicpheidscaresaubichtacist and linoleic
OO PO € d ™ Mexbmples of unbranched’ triply’ unsatarstea alkene
carboxylic acids}gre linolenic acid and elaeostearic acid. An

example of unbrgééhed four~times unsaturated alkeﬁe carboxylic

acids is arachidgnic acid. An example of unbranched five-times
unsaturated alkéhe'carboxylic acids is clupanodonic acid. An

Qg‘ 10 example of unbrapched six-times unsaturated alkene carboxylic
acidg is docqéhgxapoic.acidt‘ They can for example [lacuna] of
fermentation-érqﬁucts, yeasts,  animal aﬁd'vegetéblé.fats or
.products“obtaiﬁédétherefrom such as;milk fat, butter, coconut

oil, calamus o0il, palm oil, peanut oil, rapeseed oil, cacao oil,

1S carnauba wax, péeswax, lanolin, soybean o0il, maize o0il, croton

oil, grapeseed oil, mountain ash oil, beef tallow and fish oil.

The corresponding fatty acid derivatives and fatty alcohols are

likewise included according to the invention.

20 The fatty acids'and fatty alcohols can therefore be saturated,
singly or multlply unsaturated compounds which can be obtained
or produced from 01l—y1eld1ng plants and other plant and animal

products.
25 The additional component is preferably unsaturated, and the
higher the degree of unsaturation of the fatty acid, the more it

is preferred.

Suitable and préfétréd as additional component Z are for example



cenposktion is still formng, the plastics content therein 5 conprising
preferably at least 10, nore preferably 25, in particul ar 40 and
nost preferably at | east: 50 vol . % pl asti cs, whi ch proportion can
according to the invention in turn be made up of different plastics
fractions. 10 The supporting material A preferably conprises a
conponent wWahgBed oilCaRHAbRSmAk3et bgd.sel ected fromthernopl asts,

t her noset s and/ or el'astonmers, conposites and RI M plastics which
contain such pl astics al so being included. 15 According to
preferred versions of the invention, the plastics mat erial conprises
one or nor®hpl additd onelofcitdd f raddit ionadc rodnporent esunpmicss iaEl i yesnkts
pol ynmers (ABS), polyethyl enes (PE) including high-, nmedium and

| ow densi tynpoaryeumimved( PEgmperatupel ywhabididiyesof t(ms:) mixture during
polytetrafluoroethylenes (PTFE) 20 polyethylene t er epht hal at es

(PET), 5 et khezmalyitmpatmend,ageing weldl \hayond mhs  terperatiuxg e%%b{h\M)

ol yoxynet h Ienes PEM , - styrene/acrylonitrile pQlyners S
Bolgstgrenyé nggphleved without tﬁg addltiongl compongnéN)

additional component also acts as a compatibility promoter and
binder. . It is~added, relative to the volume of the mixture of
A and X, in a qﬁantity of 0.01 to 10 %, in particular 0.1 to 5
W 10 % and preferabl§ 0;3 to 3 $. Larger quantities are possible but

generally unnecessary.

.Exactlymasnwithpconventionaltprocessesr.process.and function
additives can also be used according to the invention without any
15 problems, in order to meet the various property requirements

(also of the products).

The thermal andgmé¢hanica1 treatment of the mixtures according
to the inventiqgfdpring processing possibly brings about through
20 the interactiopfwith the additional component in the plastics

present in theimi%tﬁre a chemical and/or physical reaction by
which the diffé}éﬁiiplastics are combined homogeneously or at
least partiallyfﬁ6ﬁ¢§eneously with one another. ihé substances
which dp.not;coﬁbiégfhomogeneously or pattially'homogeneously in
25 ' this pfocessg§£§;s§*qhaﬁged in their shape and size by mechanical
action during.§f¢ée§sing that they arefbdund completely or at

least to a 1arg§ éxgent in the forming plastics material.

The mixing togeﬁhétfof the supporting material A, the material



ASA), pol yam des (PA), polypropylenes (PP), polyvinyl chlorides (PVCO)
and pol yurethanes (PUR) and in particul ar pol yethylene (PE) 25 and/or

pol ypr opyl ene (PP). " “The plastics-containing supporting nmaterial A
can for exanple conpri se carpet renn?gts and/or textile remants which
consi st whol ly or partly of plastics.

% can oo 1 9ok 0ot 25huf3e ERIBRE o B HBAERL A "Bl

A can contain, atrve p Y0 an

4p 0 5% of  Giery (RLET 6 ERald AR W Hixe b WAy wnit {07l ion o

the m xture according to the invention t IS to be subjected to a
multistage thernmal treatnent, care nust then be taken that the
mat erial of any or unknown conposition X for its part contains so much

2%ob) | DO 14 ¢ e vorsioflf L0 pistes sty e b
be sel est edih¥émtion, the multistage thermal treatment of the mixture
obtained in this way comprises three stages, in which the
temperature in
i) the first stage is 60 to 130°C, in particular 80 to 120°C
and preferably 90 to 120°C, e.g. 100°C,
g, 10 ii) the second Stage is 130 to 180°C, in particular 140 to
.170°C and pfeferably 140 to 160°C, and
iii) the third stage 'is 160 to 380°C, in particular 170 to 320°C

and preferably 180 to 280°C.

15 According to another preferred version of the process according
to the invention, the multistage thermal treatment takes place
in four stages, in which the temperature in
i) the first stage is 60 to 120°C, in particular 80 to 110°C

and preferably 100°C,

20 1i) the second stage is 120 to 160°C, in particular 130 to

160°C and preferably 140 to 160°C,
iii) the third stagels 160 to 220°C, in particular 160 to 210°C
and prefer%hly 160 to 200°C, and
iv) the fourth stage is 180 to 380‘C, in particular 200 to
25 300°C and preferably 220 to 280°C.

More stages, for example, may also be provided. Therefore, 5 to

12 stages are a1so;$uitable.



10 rubber and caoutchouc materials, floor coverings of all kinds,
gl ass and gl ass fibres, netal
particul ar sawdust, wool and sand.
the supporting material Ais
pl asti cs-cont ai ni ng conponent

to the vol y#R nti
supporting materi al

the materi al

paper, wood and wood resi dues,

in the supporting materi al

stéfe thernhl NtfedGiert O4ké® pLAc& for exampllet it a
A contai.ns 100% pl asti cs,

in

According to preferred versions,
15 presortygd, and the proportion of

of any or unknown conposition

attention 20
paid to t hgneRmPOshie@Bioni .Ikackiing par t anulextruder pl(asei cA. cahirghauer,

X if 50

A relative

need not be

vol . % of

suppor t i ng Rerlyeliing foarKuaststofféer) MetuEddtion, WihebbrgctVegekdierkadd
is, in turn used as a

mat eri al ofi%8dy dm pawtiouleommsi4d et Xseqlh the tnateniabmixtyreiketndn

in the presorting can be, ‘and preferably

of the plastics refuse results.

m xed with each ot her
to 10: 1 an&echanical mixing, knead

W 10
15
~ 20
25

The supporting material A and the
materi & ofdwapced ualoogn a pathapeigi o XSgTevw r BrEhi veWibhi ORI,

1: 50 to 50: 1,

i'n_any ratio,

e

ing or compression.

refer lgét:lo

The transpor

is divided into?$¢ctions which differ in their temperature, in

which the diffegept temperatures in each case independently of

one another range from 60°C to 380°C and can be for example as

above for the exemplary three-stage or four-stage process. Some

examples are givgn,below which illustrate a suitable temperature

programme. 'Itccan,

ranges depending on

‘however, be varied within the above-stated

. the material used.

Temperature of Zone 1
composition Zohe 2
(in °C)

(Extruder) Zone 3
Temperature of Zone 1
composition - -Zone 2
(in °C) |
Injection [zéﬁe 3
machine Nozzle

Examples 1 to 8

160
180

160
140

180
200

180
140

100
160

180
220

180

" 160

200
160



9. s particular 1:5 to 5:1, attention needing to be paid to the

mai nt enance of the presence of a sufficient m ninum plastics content,
such as for exanple a mninmumplastics content in the m xture of 10,
25, 40 or 50 vol.% The materials A and are 5 preferably m xed with each
other in the ratio of 50:50, the supporting material A then preferably

conpri si DY JBALH ;Bg%,e of tl?c% Meltd13n ?bﬁsiﬁgééhlg%‘)%#éébi@‘&%‘ﬂ%x for

contain o mat er he proportion o ng nmateri a

total m Xt trealedl 19586660 Gﬂfeﬂ$i9”mﬂvsinb6a995éu%9rtb?5

presence of a 10 plastics fraction in the material of any or unknown

conpositi b 5 and mdFe PRéLérablPi1 aby rmwnkRoANameteesi tTRE &hedBebsrany
mat eri al , and only 1 n the case where the supporting material A does

not aghits xEsplthval zpnestemperatiret dbperds Uf S dxwiplid@mithet geainls
content necessary to achieve a sufficient proportion of plastics
5 size and the composition of the material mixture used and can be
adapted within the prescribed ranges to the material mixture to

be processed in each case.

The thermal treatment takes place preferably in an injection

g;- 10 machine or an extruder.

The material, which is discharged for .example from the nozzle of
an injection machine or an extruder after it has been thermally
treated therein, can be shaped immediately afterwards and left
15 to cool. Alte;natively, shaping can take place later, in which
case the plastics composition can be initially heated up again
if necessary to the point where it can be made into the desired

shape.

20 A device suitable for implementing the process according to the
invention is for example an injection moulding machine from
Storck, e.g. model ST 1600-330, an -injection moulding machine
from Battenfeld, model BC-T and an'injection-mouldingrmachine
from Dr.-Ing. Sommer, model DS variant 16-2033.

25
Any other appropriate devices are, howgver, also suitable
provided that they allow the mechanical/thermal treatment

necessary according to the invention.



in thestotal m xture is achieved. Suitable as material of any or
unknown conposition X are plastics-contai ning waste nateri al which is
different fromthe plastics-containing conponent of supporting
material A, household refuse, bulky refusg paper and 20 cardboard, in
particul ar waste paper, coated cardboard and coated wast e paper,

landfill rafpéese mdd A a1l WOefsensryo@d é?Eégueihe&ﬂal tieditinent! areafpnWdyst .
rubber materials and glass fibres. This Iist I's not however to be

consi der ed dompiReddel,! aihYection2fhoulded s URigdnded nBerdairyieddanlie can
material of any or unknown conposition X are optionally conmm nuted

prior to massiugne Gryy di¥sired shapecddedr exampld/, odimensigngliyingitable coxler
to thus facilitate and to guarantee a nore intimate and nore thorough

m xi ng of tfllexible tpmdwpsnsnt:h s csheetd hefihmwspakotsgatpasits, Theams,

materials A 10 and X can

each beSst daibsid ,echosgmr alaggingf okiningion, inswlating elements, casings,
visual and thermal protection elements and elements for
protection against mechanical damage, preshaped parts for cavity
filling, construction elements, bricks, supporting elements,
roofing tiles, tool parts or connecting elements, paving stones

o 10 and the like can be formed. This list is not to be considered

limitative.

The products -manufactured using the plastics material produced
according to the in&ention are high-quality products, the
15 production costs -being considerably less than for comparable
products from newly produced plastics/plastics produced for the
first time or from type-pure plastics (after recycling thereof),
being products produced in each case from single material. A
price saving of :f_or.example up to 50%, in individual cases even

20 more, is possible.

The properties of-.'_:"a"ne..__J'.‘-ndustrial floor covering produced according
to the invention-:which has been produced from cable wastes,
flexible PVC, ‘PE f-ian,_d 5% rubber granules are given below. The
25 data show thatifth'é--'ma;t_:erial fulfils the requirements set for such

a product.

1. Area weight a,¢c§rding to DIN 53352 14.35 kg/m?



exanple in storage containers such as a storage silo, and can be m xed
on site, i.e. before being introduced into the device for t her mal
treatment. Alternatively, a prem x can be prepared and 5 stockpiled and
is then fed to the device for thermal treatnent. The materials can be
prepared and nmade ready for exanple by using known sorting machines.
The addi ti @nal peagReyeacdrathigcitol DINREE8ayed from fatty aci disy9 gZ6m’

m xtures containing fatty acid, fatty acid derivatives which rel ease

fatty aci d3undeensie ePseeenythoadicbiraingatd bakt 83455 al cohobs7?s Ngmm?
preferably added to the m xture of supporting material A and materi al

of any or ynknewengamies bitoBréakebeerding tReDTRCB3AEEAl / t her mok
treatnment. 15 "~ The expression "fatty acid" is to be taken-to include

any alsi,phaiotehC ampaet! iresigitdncepaetordihy thepali BBas3c Thens] Jfem?
derr] carboxylic acids which can be unbranched, branched, saturated

or 5 Ungat Up3RAsidneaN @hatigee MheANdxposae teahlaty ! basad éa) . Also 20
included are any mixtures of "such fatty acids. Exanpl es of
DIN 51962
Hot storage over 6 hrs at 80°C No change in shape
measured at 120°C over 6 hours max. 0.29%
7. Combustibilitylaccording to DIN 51960 Class 1
w 10 (difficult to
ignite)
8. Behaviour when exposed to burner flame

according to-DIN 53438 Class F1/9.8mm

9. Slip properties, based on DIN 53375

15 Shoe-sole leather p = 0.53
Rubber shoe sole p=20.70
PUR/PVC shoe sole B = 0.68

10. Ball pressure hardness according to DIN 53456
On loading with the main load 49.03 N

o
20 after 20 min, ‘elastic re-formation 41%
after 40 min; élastic re—-formation 48%

Ball pressure hardness 6.4 N/mm?

Complete re—bléhding after 4 hrs
11. Rebound élasticity at 0.5 Nm impact energy  15%
25 12. Thermal conductivity, based on DIN 52612

Temperafure increase from 20 to 40°C in 20 min.

13. Chemico—physiggl action of test reagents




unbraneched saturated al kane carboxylic acids are formc acid, acetic

acid, propionic acid, butyric acid, valeric acid, caproic aci d,

hept anoi ¢ aci d, capryli<c-.acid, pelargonic acid, capric aci d,
undecanoi ¢ acid, lauric acid, tridecanoi cid, nyristic 25 acid,

pent adecanoic acid, palmtic acid, margaric acid, stearic aci d,
nonadecanoi ¢ agi Is Iyl X ehenic acid, lignoceric acid and
nel i ssic acid.%c ng%s ggt%fﬁgﬁgﬁcﬁgg saturated al kane car boxylic
acids are i solggfiinC hydzbkide' $61akebhc14ci d and stable

t ubercul ostearic acid. "Exanpl es of unbranched singly unsaturated
al kene carboxylsogiam Bhydrokideokonutiaai dogpal mtol eic acid, stableol eicC

acid and erucic acid. = Exanples of unbranched doubly unsat ur at ed
al kene carboxylsodiam thydaoxider Bodutdiod asg |inoleic 5 acstable Exanples
of unbranched triply unsaturated alkene carboxylic acids are
l'inolenSc aci dNdariel aedst d@’i c acid. An exanpl e of unbshabhed
four-tines unsaturated al kene carboxylic
Nitric acid 30% partly stable
Hydrochloric acid 10% stable
Sulphuric acid 3% stable
Sulphuric acid 30% stable
W 10 Acetic acid 5% partly stable
| Mineral oil SAE20W/50 stable

The material.of :any or:unknown composition X can .also be a pure
material or can contain different plastics or non-plastics

15 components in any or in approximately equal parts.

The followiné in particular come into consideration as material
X, alone or in'ﬁhe form of any mixtures thereof, in which case
however it is,;different - from supporting material A or
20 contaminated bY;iﬂ?$Qme cases unknown substances: PVC (flexible
PVC, rigid PVC;;e.é;_carpet remnants), HDPE, LDPE, PP, PA (PA6

PA 6,6, Pa 11, PA 12, PA GV 30 H), PMMA, POM, PUR (e.g.

elastomers andf 'éﬁé),'ABS, SAN, PS, PC, TPE (thermoplastic
polyme:s),iPEIfAﬁﬁfQiﬁ;es, fibre carpet #emnants, sawdust, food
25 packaging maqgﬁpf5plastics, plastics—coated paper or plastics-
coated cardboéfd, pidstics carrier bags (e.g. so-called plastic

bags) and PPO (églyghgnylene oxide).

9.specimen sheetsjgége produced measuring 15 cm x 15 cm x 0.5 cm



acids 4 s arachidonic acid. An exanple of unbranched five-tines
unsat urated al kene carboxylic acids is clupanodonic acid. An 10 exanple
of unbranched six-tinmes unsaturated al kene carboxylic acids is
docoshexanoi ¢ acid. They can for exanpl eq§l acuna] of fermentation
products, yeasts, animal and vegetable tats or products obt ai ned

theref romsi fegit dlid ind Alas HUPIrt iR fidtlerial AQ! kkheCplaB¥scgl hiveal fh
oil, peanut oil, rapeseed oil, cacao oil, 15 carnauba wax, beeSwax,

| anol i n, shdepdl Dowingeta61) | on€rdt omore ofOthe fiaBpesats, oallsongiweain
ash oil, beef tallow and fish oil. The corresponding fatty acid
derivati vexf any foxt unkaosmhcobmpesdétion Xl akdvdsd insdeded laasoaddhyionalhe
i nventi on. 20 The fatty acids and fatty al cohols can therefore be

sat ur at ed,componezitngl yThe muantdlbiesnspiverat eelabeptondheriatummnobethe
obt ai ned or produced fromoil-yielding plants and other plant and
animal 5 totmlbdeixture. 25 The additional conponent is preferably
unsaturated, and the hi gher the degree of unsaturation of the fatty
acid, the nore it is preferred.

Sheet 1: 10% HDPE (high-density polyethylene), 90% sawdust
Sheet 2:- 25% HDPE, 75% sawdust
Sheet 3: 50% PP, 50% of a mixture M of all of the materials
W, 10 named above in paragraph 2 (approximately equal
_proportions)
Sheet 4: 30% HDPE + 20% ABS, 50% of mixture M
Sheet 5: 50% HDPE, 50% of mixture M
Sheet 6: 25% PE + 25% PA, 50% of mixture M
15 Sheet 7: 10% HDPE + 20% LDPE (low-density polyethylene) + 20%
SAN, 50% of mixture M
Sheet 8: 25% PP + 25% ABS/SAN, 50% of mixture M
Sheet 9: 30% PP + 20% ABS/Pa, 50% of mixture M



Su4tab|e and preferred as additional conponent Z are for exanpl e

12 I
addi ti ona
stability
t he tenpe
conmponent
pr onot er

m xture o
to 5 10

general |y unnecessary.
process and function

5
W 10
15

o
20
25

ifius

1.

phseed ojl

commggmgg:hé?yst:;lesui ts Th?nagﬂ ,"mnmgm lm‘mn[it ure

t he, mi xture during 5 therngb treat ment’, doi hg thelt eyond
g:”ff‘ﬁ'bl P?&eg(:%' to BBt A4l ~achi eved without the additional
‘pPagg

i torpagedc nent al so agd 4 FFHL wppatibility

aEljDrawmg(& nBeged . .t.. topagadded...frel ati ve to the vol une of the
[ Abstragt anedpagedin.. aogagat.iTy.Jof 0.01 to HeBudry pgi cular 0.1
~otarTepre e t-ay OBt 3— 0]

Larger quantities are possible but
Exact IpatemtiMcdllaimgonvent i onal processes,

Process for the recycling and production of plastics,

plastics mixtures and plastics materials, in which

i)
ii)
iii)

iv)

newly produced plastics and mixtures of such plastics,
reprocessed plastics and mixtures of such plastics,
used plastics and mixtures of such plastics or

sorted and unsorted plastics wastes

are used, whereby

a)

b)

a supporting material A of known composition, which
comprises a newly produced reprocessed or used
plastics material containing a uniform type-pure
plasﬁic and/or plastics of various types,

a matérial X 6f any known or unknown composition,
whigh 'is different in its composition from the
plastics-containing component of supporting material
A, and

an additional component Z selected from fatty acids,
mixtqrés containing fatty acid of natural or synthetic
origin,ifétty acid derivatives which release fatty
acid#ﬁhderwthe process conditions and fatty alcohols
are ‘mixed together, A and X together containing,
relative to the volume, at 1least a quantity of
plastics éuch that the non-plastics components are
incorgorated therein while a homogeneous or partially
homogéngous composition is still forming,

thisfmiiture is conveyed through a conveying device



addi ti \@Esﬁﬁﬂﬁﬁﬁ‘ 2 ed according to the invention wt hout. any 15
probl ens u | Ineet the various property requi ri¢i BN i aaso of
t he prod The thermal and nechani cal treélmm,ﬂu"ml"m : FUres

accor di ng to the invention during mpcessing possi by :brihgss about
through 20 the interaction wth the additional conponent in the plastics
present in the m xtumdth chesnsabhnénd/mecipdyiscabl MnEaGENgIN bKkneadinghi Chr
the different plastics are conbi ned honogeneously or at | east

partial | y honbogeneoudloppriessions andt hersubjectedslangethe tranbpobt dsativt
conbi ne honogeneously or partially honobgeneously in 25 this process are
so changed in their $®ap@ afgctioraby muldiistiage thermalcttoveatmenbg the
processing that they are bound conpletely or at | east to a | arge
extent in the forni ndefreataresads, the various stagesi kyingtimeeach a#se he

supporting material A, the teri al
PP 5 9 1nd€ped§%ﬂ%ly of one another in a range from 60°C to

400°C, and
c) the thermally treated mixture is discharged via a

nozzle for further treatment or for shaping.

W 10 2. Process according to Claim 1, characterized in that the
supporting material A comprises a component which contains
plasticé selected from thermoplasts, thermosets and
elastomers, composites and RIM plastics containing such
plastics also being included.

15
3. Process according to Claim 1 or 2, characterized in that
the plastic is selected from
acrylonitrile/butadiene/styrene polymers (ABS),
polyethylenes (PE) including high-, medium- and 1low-
20 density polyethylene, polycarbonates (PC),
polytetrafluoroethylene (PTFE), polyethylene terephthalates.
(PET), ethylene/vinyl acetate polymers (EVAa),
polymethylenes (PMMA), .polyoxymethylenes | (PEM),
styrene/acrylonitrile polymers (SAN), polystyrenes (PS,
25 EPS, ASA), polyamides (PA), polypropylenes (PP), polyvinyl
" chlorides (PVC) and polyurethanes (PUR) and in particular

comprises polyethylene (PE) and/or polypropylene (PP).

4. Process according to Claim 1, 2 or 3, characterized in that



13 S mﬂ-\(asgeen ﬁ&g(yvn conposition X and the addi ti onal €o frporrent Z

e b sorssicdor 8o o't (IMDAMIMBARRERY % ° *

preferred v
nultlstage nt of the mi xt e . Tobfained int
conprises three stages, in which the tenperature I n

the first stagethe 8Qpport3ngenatérial pacomprisés Sfakpetl Admidn€s and/or
and preferably 90 to 120[err|]C, e.g. 100[err]C, 10 ii1) the second stage

|s may

is 130 to 180[ etek€ilenrpmntantslar 140 to 170[err] C and
preferably 140 to 160[err]C, and iii) the third stage is 160 to
380[err]C, in particular 170 to 320[err]C and preferably 180
to 280[err]C. 15 According to another preferred version of the
process acberdi Rgocess acaordimg i hentone, ofie khet i frgpeding ne¢laims,
treatnent t akes glace I n four stages, in which the tenperature I n
i) the first shagacterdgedoinothat the supportinaimategdadoAigontaine in

d f bly 1
and preferably gg[egBL to the plastics component, relative to the volume,

up to 10%, in particular up to 5%, of other material as

contaminant.

" 10 6. Process according to Claim 5, characterized in that the
other material is selected from rubber, floor coverings,
glass and glass fibres, paper, wood and wood residues, in

particular sawdust, wool and sand.

15 7. Process accordiﬁg to one of the preceding claims,
characterized in that the supporting. material A is
presorted, and the proportion of plastics—containing
component in the supporting material A, relative to the
volume, is fixed in this way at 90 to 100 %.

20

8. Process according to Claim 7, characterized in that the
sorted fraction is used as a material of any or unknown

composition X.

25 9, Process according to one of the preceding claims,
characterized in that the material of any or unknown
composition X is selected from plastics-containing waste
material, .household refuse, bulky refuse, paper and

cardboard, in particular waste paper, plastics-coated



e
SR

20 Qi) the %&t gcells 120 to 160[err]C, imparticular 130 to
a0 fel m ﬁllﬁﬁ'ta? 8 o MR

preferably C, and 23v) thexfourth™™stdge is 180 to
380[err]C, ‘in partlcular 200 to 25 300[err] C and preferably 220
to 280[err]C. cardboard Endeplasyicss-coatedagite paperal $andfipl ave fase,
Therefore, 5 to 12 stages are al so suitable.

14 The nul mettadge whedneand r amodenresiduespl doe pertigudpre sawdust,
known injection machine or an extruder (see A Jungbauer, Recycl i ng
von Kunst st of f erfubbgar matedals\ead olaiss §ibvegel - Verl ag, 1994, in
particular p. 40 et seq.), the material mxture being 5 advanced along
a path, e.g. a screw path, wth constant mechani cal m xi ng,

kneadi n or co ression. The transport path
g . mDProcess according Fko gne

of the preceding claims,
characterized in that the supporting material A and the
material of any or unknown composition X afe comminuted
prior to mixing and in particular are shredded, cut and/or

finely ground.

11. Process according to one of the preceding claims,
characterized in that the supporting material A and the
material of any or unknown composition X are stockpiled
optionally after presorting, after comminution and before

15 mixing, in particular in storage silos.

12. Process according to one of the preceding claims,
characterized in that the supporting material A and the
material of any or unknown composition A are mixed with

20 each other in the ratio of 50:50 relative to the volume,
the supporting material A then preferably comprising no

material other than the plastics-containing component.

13. Process according to one of the preceding claims,
25 cﬁaracterized in that the multistage thermal treatment
comprises three stages, in which the temperature in
i) the first stage is 60 to 130°C, in particular 80 to
120°C and preferably 90 to 120°C,

ii) the second stage is 130 to 180°C, in particular 140 to



|ch differ in their tenperature, in - which S

i s+ divi ded |nto sect | ops oA

the different TH : Y each case i ndepende \‘“mnot her
range from 60[ ‘ : r]C and can be for Mﬂ 5‘““3“‘ ve for
the exenplary t HRinl If our-stage p gcess. sexanmpl es are

gi ven bel ow whi ch illustrate a suitable tenperature programe. It can,
however, be varied MA t ndi ng on the
however . be v: 196t Bfa 3pPYFerapift a0 t%xﬁé‘@féesdﬁrp&l Z

Ex. 1 Ex. 2 111)%3 third B¥tdge is TEURY g0 < Oflnz?%%tllculal:OQN to
100 100 conposition Zone

160 160 20 (In326rc]£hd prefefaily UT®0)to zadboe 3 160 180
180 - 200 Zone 4 180 200 220

280 Ex. 5 Ex. 6 Ex. 7 Ex.8 25
Tenperature of Zone 1 100 100 100 100

5 14. Process according to one of the preceding claims,
characteriiéd in that the multistage thermal treatment
comprises four stages, in which the temperature in
i) - the first stage is 60 to 120°C, in particular 80 to

110°C and preferably 100°C,
W« 10 ii) the second stage is 120 to 160°C, in particular 130 to
160°C and preferably 140 to 160°C,
iii) the third stage is 160 to 220°C, in particular 160 to
210°C.:and preferably 160 to 200°C, and
iv}) the fburth stage is 180 to 380°C, in particular 200 to
15 300‘9 and preferably 220 to 280°C.

15. Process according to one of the preceding claims,
characterized in that the mixing together of the supporting

W, material A_containing plastics waste, the material of any
20 or unknown"composition X and the additional component 2
takes placgqiqih mixer or mixing unit and/or the conveying

and the témbeféture treatment take place in an injection

machine or an extruder.

25 16. Process according to one of the preceding claims,
characterized in that the additional component is added,
relative fo tbg volume of the mixture of A and X, in a
quantity .0f 0.01 to 10 %, in particular 0.1 to 5 % and
preferabiy'ﬂ.jﬁto 3 s.



CO!'erOS!hon Thid Skte: Has Been .
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15 The gra naterlal fe@Sinto the respectlve deV|ce for
thermal treatnment is preferably 0.1 to 5 nm in particular 0.5 to 5
and nore pr&¥eraBrgcesso aceprdangi akst eroneTheofhotbe oprecedinge claims,
respective zone tenperature depends for exanple on the grain 5 size and
t he conposition Ghafﬁétﬁﬁ%éﬁﬁaﬂanHQFeih%e;g@hﬁleeﬁl bEomponepya POMPTASEF n
the prescribed rf ﬁ erial , mxture to be processed in each
case. Thelt IofieéP OF Pakze Ylhce preferably in an injection
10 machi ne or an extruder.

5 18. Process according to one. of the preceding claims,
characterized in that the mixing and the thermal treatment

take place in an injection machine or an extruder.

19. Process according to one of the preceding claims,
W 10 characterized in that the thermally treated mixture

discharged from the nozzle is shaped and left to cool.

20. Process acéording to cClaim 19, characterized in that
dimensionally stable or flexible sheets, films, rods,

15 posts, bggms, tubes; hoses, lagging, lining or insulating
elements, casings, visual and thermal protection elements

and elements for protection against mechanical damage,

preshaped parts for cavity filling, construction elements,

bricks, supporting elements, roofing tiles, paving stones,

20 garden slabs, tool parts or connecting elements are formed
from the thermally treated mixture discharged from the

nozzle,

21. Plastics materzal which has been produced using the process
25 accordlng to one of Claims 1 to 20, and plastlcs products

produced therefrom.

22. Use of fatty acids, mixtures containing fatty acid, fatty

acid derivatives which release fatty acid under the process



€ e

The narer|dﬁm arged for exanmple fr '
i njection ma ruder after it has be§{i‘t §m mw l‘ treated
t herei n, can diately afterwards an to cool

Alternatively, shaplng can take place | at28, in which case the

pl astics conposition can be initially heated up again if necessary to
t he poi nt wher e conddifions rantk fatby t abcdbelspedin partiimpdar lidfeed@ deM ce
suitable for inplenmenting the process accordi to the invention is
for exanple an PﬂFé@FioNa#GGIdPﬁérnaéﬁlnénfréﬂgltionéiorQQmPQnQPtnvﬂwt ST
1600- 330, an in ctl n nngh&eﬁgﬁnachlne fromBattenfeld, nodel BCT

and an inject i oR dﬁsng = mlxtprsnimther@romqlmcwing
variant 16-2033, ny 0 proprlate devi ces are, however, also
sui tabl e pngl 5&1§ﬁ % QFP -t he mechani cal /t hermal treat nent

necessary according to the invention.




£, €
16+ *» « The material discharged after thernmal treatnent can be

conpressed, injection-noul ded, expanded or extruded and can assune any
desired shape. For exanple, dinensionally stable or fl exi bl e products
such as sheets, films, rods, posts, bdhgkracts tubes, hoses, |agging,
lining or insulating elements, casings, vi sual and thermal protection
el enents and el enents for protection agai nst nechani cal danage,

pr eshaped rts for cavity. .. filling, construgtion elenments,_bricks,
supportingpr ebnéﬁﬂ?P%1°“ CoBPEASesi | 8s, PEEEESHar £QT or tRENMESEY A RI eril s,

Consi der ed PoAubi of Biasfod, B1gRe B TRk areE andpinPEiShai i ks,
onsi | “probtEt S’ HRAhe ETHRS
bracuct s, | trane; bells RHEPReRsasd O WAL DR aRCBILR Bron iRz ol Y

ConParabl € soreed A ab e "GULd 20 UEgLoB! il SRABRE) 2 Soobeerhd o

bei ng prodyfiteri=qdycedH it Edhfased PRI Srodicéd Prastics material
or plastics waste material containing a uniform type-pure plastic
or plastics of various types, a material of any or unknown
composition X and an additional componenf.z selected from fatty

W acids, mixtures_cqntaining fatty acid of_natural or synthetic
origin, fatty acid derivatives which release fatty acid under the
process conditions and fatty alcohols are-:mixed together, A and
X together containing, relative to uthé%ivolume, at least a
quantity of plastics :such that the non—giastiCS-components are
incorporated therein while a homogeneoué d;partially homogeneous
composition is’still forming, b) this mixtﬁre is conveyed through
a conveying device with constant mechanical mixing, kneading or
compression, and is subjected along the_transport path to a
sectional multistage thermal treatment, Eﬁe temperatures in the
various stages lying in each case independently of one another
in a range from SO‘C to 400‘C,‘and p) the thermally treated

mixture is discharged via a nozzle for further treatment or for

shaping.



" of for exanple up to 50% in individual cases even 28%{?@,&"‘3’

The properties of an industrial floor coveringfﬁéoduggg%ﬂ
g - to the invention which has been produced from cabl e ’
sh e PVCJ PE and 5% r ubber granules are glven bel ow. The 25 dRog show

%y prrce sav

ELEQE : Br -'such a product.
- 1. Area we ght according to DN 53352 14 35 kg/ n2
A7 © . ‘2,  Density according to DIN 53479 = - 1.49 g/cnB
- 3. Tensile: strength accordi ngyd oAINEB345 1994 . 8. 75 Nmk -4

.. El ongation
;1 mpacti:r esi
oD mensi-onal

I break accordi wmm 5. Notch
tance accor di nghltq%ég)el %33%: : cn 5 6.
hange when exposed to heat, based
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Hot storage over 6 hrs at 80[err]C

change i.-n shape ~——peastretat—3+20ferri¢ over 6 hours
max. -0.29% /. WEQISHE%T%ccor ng fo DIN 51960
1 .10 | - :

[ gn| te) 8.
according to DIN 53

----------

Descnptlon
&laiftd).

Drawx (

d.o.. to paged
%ﬁﬁ&m&% . er fI an® 45552 vH
: to paged ...fass F1/9.8mm . ooq
i Z="8hoe- sol%u‘?‘é%ﬁ hit

----------

--------

No

d ass

(difficult to

top ged ..........

e, 5§%g7
BEAS s hoRIEED &

Slip properties, bag
p=:0.53

0.70

10. Ball

41% .

Conpl ete re-blending a
i npact énergy

PORIPVC snoe Sole.
pressure hardness accord[Pagehm BELHlE@456
with-the main load 49.03 N
after 40 nin.

Bal | pressuge haﬁggggg for t

20 after 20 m n.

elastic re-formati on 48%

ter.4

reprocessed'or used plastics and plastics mixtures or

sorted anagﬁnSOrted plastics wastes,

“while - a homogeneous

that
b)

‘fatty acid under the process conditions

‘plastics

REPLACEMENT SHEET
20 AUG 1338

characterized in
a car'r_ier' material A, which comprises .a newly
prodﬂéed plastics material or plastics waste
material’éontaining a uniform.type—pure plastic
or plastics of various types, a material of any
or u@kﬁbwh composition X and an additional

component  Z selected from fatty acids, mixtures

contaiﬁing fatty acid of natural or synthetic:

origin, fatty acid derivatives which release

and
fatty..alcbhols are mixed together, A and X

together containing, relative to the volume, at

leaSt-a-quantity of plastics such that the non--

- components are incorporated therein
or partially homogeneous
compééitién is still forming,

this1.hixture is conveyed through a conveying
device with constant mechanical mixing, kneading

or dompression, and is subjected along the

transport path to a sectional multistage thermal
treafment, the granular size of the material
enteréd into the device for thermal treatment

being 1 to 5 mm in diameter and the multifstage

e

eil-asftlé k- f’brrﬁatlon

Iﬁe ;recycling ?Lrid %6 oundlnq%asﬁlm StlCtS’O 5 Nm

plé&&lcs mixtures and plastics materials using new,



25 12. Ther nmal

hcrease from20 to dofer) & in 220 mn | INNIN I AEREAP ¢
* c L M s x

Chem co- physical action of test reagents

18 according to DIN 51958

st'abl e

Sodi um hydr oxi de sol

10%
partly stable

Sul phuric acid 3%

acid 30%
partly stable

Sodi mmy@rloxtwmrmmqmm@%ing three stagesstabhe

mpera ure begpngg - Ntric acid 30%
i) WY eghlRriseagel 801020 130 °$,
: st abl e
ii) a second statehl ¢30100 180 PCpetamdacid 5%
M neral oil SAE20W 50
iii) a third stage, 160 to 380 °c,
and

c) the thermally treated mixture is discharged via

a nozzle for further treatment or for shaping.

Process according to claim 1, characterized in that
the carrier material A comprises a component which

contains plastics selected from thermoplasts,

thermosets and elastomers, composites and RIM
plastics containing such plastics also  being
included.

Process according to claim 1 or 2, characterized in
that the plastic is selected from
acrylonitrile/butadiene/styrene polymers (ABS) ,
polyethylenes (PE) including high-, medium- and low-
density polyethylene, polycarbonates (PC),
polytetrafluoroethylene - - (PTFE) , polyethylene
terephthalates (PET), efhylene/vinyl acetate polymers
(EVA), polymethylenes (PMMA) , polyoxymethylenes
(PEM) , styrene/acrylonitrile polymers - (SAN),
polystyrenes (PS, EPS,. ASA), polyamides (Pa),
polypropylenes . (PP), polyvinyl chlorides (PVC) and

polyurethanes (PUR).

Sodi um hydr oxi de solution 1%

tion % stable 5 Nitric acid

st abl e

Sul phuric

st abl e

REPLACEMENT SHEET
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The material of any or unknown conposition X can ﬂgﬂﬂ ﬂ"ﬂ lmm

naterl al or can contain different plastiBcs or onponent s
in any eor in approximtely equal parts. - The fol |l ow ng in part i cul ar
cope into consideration as smaterial . X, alone or in the formof any

m xt ures t héreof Pro@essi éﬁceaééng to h-'b]ﬁb'l\ﬂér3: i thargcterizededn ﬁh&im
supporting nate cont am nat sone es _unkn

subst ances: PVC %b?em% 1c. % Jrﬁegﬁ d gh%feré%r pé?ﬁ? nr?éﬂ’#( HDPE,
LDPE, PP, PA (PAéolyproﬁ’ﬁlém@ (]ﬂa) 11, PA 12, PA GV 30 ,  PMVA, POVI PUR
(e.g el astoners and  “f.oans); ABS SAN PS, PC, TPE (therrmpl astic
pol yrrers), PE/ PA m xtures, fi bre carpet remants, sawdust, food 25

packagi ng de of plastics, stics- oat e asti.cs- coat ed
cardboard, prastPESCESFri &< gsm@e g-° cn(:jlﬁpji“gd 5I'ast4'c 3 fhgs)trand PPO
(pol yphenyl ene Oéhgﬁécterlzed 1%11060{_15@@ SRERL S WeK,e; Jf odyged, TRASUR Ng 15

cmx 15 cmx 0.5
comprlses carpet remnants and/or textile remnants.

6. Process according to one of the preceding. claims,
characterized in that the carrier material A contains
in additioh' to the plastics-containing component,
relative-ta the volumé, up to 10%, of other material

as contaminant.

7. Process accprding to_claim 6, characterized in that
the carrier material A contains, in addition to the
plastics-containing component, relative to the

volume, up to 5% of other material as contaminant.

8. Process aqcording to claim 6 or 7, characterized in
that the other material is selected from rubber,
k/ floor coverings, glass and glass fibres, paper, wood

and wood residues, sawdust, wool and sand.

9. Process according to one of the preceding claims,
characterized in that the carrier material A is
presorted, and the proportioh of plastics-containing
component in the carrier material A, relative to the

volume, is fixed in this Way at 90 to 100 %.

REPLACEMENT SHEET
20 AUG 1998




19

" and containing, as supporting material A, ven I n
the following table, one or nore of the 4t eri aj 'lil MJmfﬂm |ﬂ of any
or unknown conposition X and 5% linseed oil as onponent .
The quantities given relate:o the vol ume of the total m xture.

Sheet 1:

25% HDPE, 75% sa

10%HDPEoclasghmmduyxgpdiqe¢:h§rimn§) @Mw&wﬁuged in Smeet 2:-

the materials

equal
m xture

M

pol yet hyl ene). )
PP + 25% ABS/SANProcesst aﬁqgrﬁkpgm to one of the preceding claims,

12.

13.

14.

1

sﬁgéfﬁ°§'5°9§%%>?%%€%°ns%%
25% PA, 50% of mixture M. 15 . Sheet 7:
+ 20%

Sheet: 0@6PP 50% of

Ii‘?ﬁir'é&n aﬁb%v‘ése n®Sp&r H@i&ﬁﬁa
Sheet 4:
of . mxture M

ust . ure M of all

e sorted

Sheet 6:

SAN, 50% of m xture M Sheet 8:

characterlged in that the material of any or unknown
compositiorfhx is selected from plastics-containing
waste materlal which is different from the plastics-
contalnlng component of carrier material A, household

refuse, bulky refuse, and cardboard, in

paper
partlcular waste paper, plastics-coated cardboard and

plastics- coated waste paper, landfill refuse, metal,

wood and wood residues, sawdust, rubber materials and

glass fibreet

Process according to one of the preceding
characterized in that the carrier material A

material of any or wunknown composition

comminuted prior to mixing.

Process according to one of the preceding
characterized in that the carrier material A

material of any or unknown composition

stockpiledgf optionally after presorting,

comminution -and before mixing.

Process according to one of the preceding

characteriied in that the carrier material A

claims,
and the

X are

claims,
and the
X are

after

claims,

and the

material of any or unknown composition X are mixed

with eachxother.in the ratio of 50:50 relative to the

volume.

of

O 3Pt X mat el y
30% HDPE + 20% ABS, 50% of
25% PE +
10% HDPE + 20% LDPE (| owdensity

25% .

REPLACEMENT SHEET
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Sheet 9: 30% PP + 20% ABS/ Pa, 50% of m xture M

- 20- Pat ent cl aLng - Proce wnﬂﬂnm Uﬂ ,I ng and
production of plastics, plastics n1xtures and pla usi ng new,

reprocessed or used plasti¢si“and plastics mixtures or sorted: and unsorted

plastics wasses, pebasast gebdLding téhallagn 1a,CaharacterieetalinAthshi ch
conprises a newy produced: pl astics material or plastics waste

mat eri al cont ai nthy sanyifar nm@?@el@hr@ prestains no opthenstmaderd®lvari ous
types, a material of knovvn c%&los ition X and an additi onal

conponent Z sel e%P%Hth%‘?ﬁ‘f%H? STHRRLEAEI Y COMPBRRHE N ng fatty acid

of natural or synthetic

16. Process aé&ofding to 6nel of the preceding claims,
characteriééd in that the multistage thermal
treatment fé@mpfises three stages, in which the
temperaturéjin
i) the firSt stége is 80 to 120 °cC,

ii) the second stage is 140 to 170 °C, and
iii) the thlrd stage is 170 to 320 °cC.

U
17. Proceés aCCordiﬁg to one of the preceding claims,
characterized in  that the multistage thermal
treatment comprises three stages, in which the
temperature’ in |
i) the first stage is 90 to 120 °C,
ii) the second stage is 140 to 160 °C, and
iii) the third stage is 180 to 280 °C.
18.) Process aécording to one of the preceding claims,
&y % characterized in that the multistage thermal

treatment ‘comprises four stages, in which the
temperatureﬂin :

i)  the first stage is 60 to 120 °C,

ii) the second stage is 120 to 160 °C,

iii) the tﬁird stage is 160 to 220 °C, and

iv) the foﬁrth stage is 180 to 380 °C.

19. Process according to claim 18, characterized in that

the multistage thermal - treatment comprises four

stages, inQWhich the temperature in .REPLACHMENT.SHEET

20 AUG 1938




origin, fatty acid derivatives which release f ' er
the process conditions and fattyg al cohols are mmmlm’@ﬂﬁm A
[ L )

and X together containing, relative to the volune, at

quantity of plastics such that the non- pl asti'cs conponents are

i nicorporated theyeinthe fiwbi|stage hiosmByerteous0 dC,partially honogeneous
conposition is still formng,- b) this mxture is conveyed through a
conveyi ng dédd cethet peeord t srrgerechdm & d1° %% n& kneadi ng or
conpression, and..is,subjected. . along lo@dNs t path to a
sectional nulti s?éb)e Fﬁ%r_' f‘rg St39%a mthn({Ue tq hzemtgrgulglgtﬂéil size of the
materi al iv) the fourth stage is 20®Xko 300 °cC. thermal treatnment
conprising three stages, the tenperature being in i)
a first stage 60 to 130 [err]C, ii) a second stage, 130 to 180

Lerr] G andZO. Processi ggéd?dggérgosgi%ﬁn ]1%0, tc%a?i‘Baoct %rlrz]e ' in that
the mul_ti-'s__ﬁége thermal treatment comprises four
stages, in which the temperature in

i) the f:l.rst stage is 100 °C,

ii) the se_czc-md stage is 140 to 160 °C,

iii) the third stage is 160 to 200 °C, and

iv) the _f@ﬁrth stage is 220 to 280 °C.

21. Process ac'::.cording to one of the preceding claims,
characterized in that the mixing together of the
carrier maferial A containing plasticé waste, the
material of any or unknown composition X and the
additional .component Z takes place in a mixer or
mixing unit and/or the conveying and the temperature
treatment take place in an injection machine or an

extruder.

22. Process a_c"cordirig to one of the preceding claims,
characteri:zf.r__ed in that the additional component is
added, reléi:t_"ive to the volume of the mixture of A and

X, in a quantity of 0.01 to 10 %.

23. Process according to claim 22, characterized in that
the additional component is added, relative to the
volume of ‘the mixture of A and X, in a quantity of

0.1 to 5 %.

TREPLACEMENT SHEET
20 AUG 1398




ﬁggzl-e forC12urt}12(ra wg;[ran;ln%/ gﬁe?gfdsga)&t E{ge 'S mﬂmmmmmmurd' ng to )

claim1, characterized in that the carrier faterital *A gofnpri ses a
canponent whi ch contains plastics sel ected from thernopl asts,
t her nosets 24nd Prebestsoaecsrdmgrrmosulaim 28d ciiRidcterizad asi ittisat

containing such plastigs.: al so being I ncl uded. 3. Process
accordi ng to cl athPl asdit EPEPPBRRYL | As addedsngrelatiyqeto the astic

S sel ected fnéoglf (tﬁlé) “ﬁg‘rﬁﬂ%,mr{%r#&/?m adi gn%u %&e of (p.oj ymer s

(ABS), pol yet enes I'nc h-, mnediu
density poI yetbyBeﬁe - .~ pol ycar bonat es (PO,
pol ytetrafluoroethylene (PTFE) pol yet hyl ene t erepht hal at es
(PET), ethylene/vinyl acet at e pol ymer s (EVA) , poI ymet hyI enes

PMVA pgkyox h ene (PEM yrene/ acr nitri
E)ol yrrzer S %% ﬁ?‘sE ¥£ cscqrfsw E@s dne( PgLf §§§ %f%/“:ﬂﬁ ‘des
(PA), characterlzed in that the addltlonal component

comprises llnseed 0il and/or maize oil.

26. Process according to one of the preceding claims,

characteriged in that the mixing and the thermal

g treatment take place in an injection machine or an
extruder.

27. Process accbrding to one of the preceding claims,
characterized in that the thermally treated mixture
discharged *from the nozzle is shaped and left to
cool.

28. Process according to cléim 27, characterized in that
dimensionally stable or flexible sheets, films, rods,

o posts, beams, tubes, hoses, lagging, lining or

insulating felements, casings, visual and thermal
protection felements and elements for protection
against mecﬁahical damage, preshaped parts for cavity
filling, construction :elements, bricks, supporting
elements, fqofing tiles, paving stones, garden slabs,
tool partswpf connecting elements are formed from the

thermally treated mixture'discharged.from the nozzle.

TREPLACEMENT SHEET
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E)gb}%)'ropyl enes (PP), polyvinyl chi cir i8de_s (P\ﬂ"’"ﬁm"m m{ ;éalrzgrhanes

-22 - 4 Process according to claim3, characterizéd tn !hat - the
plastic conprises polyethylene (PE) and/or pol ypr opyl ene (PP).
5. Process29.ackbadings materdhdi mhith ‘Hgs b8enoproduced ushagacditerized
in that the carrier: material A . conprises carpet remants and/ or

textile remmant sPYOCESS MR c5Pdi e t ®fonelaimene! piteced®ng asidhi ns,
characterized in EQQEEQ f@cﬁﬁé@% Ig%og{ a(* tthecr()eqftr%' ns in addition to

the plastics-contarning cB 1Y€ 16 t'he vol une, up to 10%
of other material: - as.contam nant 7. Process according to claim®é,
characterized in that the carrier material A contains, in addition to
the - pl a§9i~ch§©nt0:fi rﬁafg‘-y ceppdmennixturesaconsainéng thadty aadsl,une, up

or ?f%?La?;E‘?érF?aﬁ*# actd GRRLPTH RS v el e AGST tieh s

rubber, ~ the process conditions and fatty alcohols, in
partlcular L;nseed 0il and/or maize o0il, as an
addltlonal. bomponent for- a plastics-containing
mixture iﬂ the . proceséing/reprocessing and

utilization thereof.

REPLACEMENT SHEET
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! qqoeogw

floor coverings, glass and glass fibres; paper, wood nd wood 1 eyt

isamd R@pghcggﬂpﬁa ETS 953G Fracess according to on

cl ai’ tnsg ?Ezgés 85;{1_, c1hat the carrier .materi aI %&ﬁ §ET
5 pl ast+ @8- eontalnrﬁg———~ -copponent_jn th

-Descri
presor fﬁa
carr

cart ﬁawmg@'

paged .. *o paged ...

Fer a{?ﬁ\%e‘i[g tlhe vol ure, ijs b mn this vvay at 90

-23- : bSt‘FancesBaﬁé‘cortﬂlmgedt - dlaim9, charact qr

sort=d fraction is use F§¥ mat grial of any or
X | 11DATEr 6FRECEBEOIY

.1.0 orje of the preceding clains,

characterized in that the materi apag@bngn¥18imgnknown

sel ected -from pl asti cs-contai ni ng waste material which is differ

fromthe plastics- .

household 1.

wast e paper,

cont ai ni ng conponent of carrier material A,

Pebcess fonltlye redysking papkrprafutticar dfopldstiios,
par ti cul ar vast o, PABET g PhIskhESsCONL b AA RN Haflfia1s wBLAY! biets,c0at od

ref use

reprocessed or used plastics and plastics mixtures or
sorted and unsorted plastics wastes, characterized in

that
a)

b)

and

a carrier material A, which comprises a newly
produced plastics material or plastics waste

HEET

t he

ent

material containing a uniform type-pure plastic .

or plastics of various types, a material of any
or unknown composition X and an additional
component Z selected from fatty acids, mixtures
containing fatty acid of natural or synthetic
origin, fatty acid derivatives which release

- fatty acid under the process conditions and fatty

alcohols are mixed together, A and X together
containing, relative to the volume, at least a
quantity of plastics such that the non-plastics
components are incorporated therein while a
homogeneous or partially homogeneous composition
is still forming,

this mixture is conveyed through a conveying
device with constant mechanical mixing, kneading
or compression, and is subjected along the
transport path to a sectional multistage thermal
treatment, the granular size of the material
entered into the device for thermal treatment
being 1 to 5 mm in diameter and the multistage
thermal treatment comprising three stages, the
temperature being in

i) a first stage 60 to 130 °C,

ii) a second stage, 130 to 180 °C, and

iii) a third stage, 160 to 380 °C,

unknomn conp05|t|on

conposition Xis



that the carrier

conposition X

according to one of tthelpréce

Lpr: I ng cl ai s, charactefized in that the
A and the  material of any or unknown-conpusrrrcn—*-ire

carrier materi al
stockpiled opti
bef ore m xi ng.

characterized in

Process

(98

o m xing.’

onal |y after presorting, after commi nution and

c §4- tREOERESmATEY! QEQQtEP ﬁagﬁ.gget g% wi%@ng%&'@ﬂ !

hat the carrier materi a th

or unknown conpositi ot ROAELenfREJEUrthey hreatment er fortsbapimge of
50:50 relative to the vol une. - 24-

15' PrOCES§_aCCQ£QéQQStchhéhgh%4téﬂk'g%ﬁfﬁlzgﬂaégcggggzed in that

the carrier material A comprises a component which
contains plastics selected from thermoplasts,
thermosets and elastomers, composites and. RIM plastics
containing such plastics also being included.

Process according to claim 1 or 2, characterized in
that the plastic is selected from
acrylonitrile/butadiene/styrene polymers  (ABS),
polyethylenes (PE) including high-, medium- and low-
density polyethylene, polycarbonates (PC), -
polytetrafluoroethylene (PTFE), polyethylene
terephthalates (PET), ethylene/vinyl acetate polymers
(EVA), polymethylenes (PMMA), polyoxymethylenes (PEM),
styrene/acrylonitrile polymers (SAN), polystyrenes
(PS, EPS, ASA), polyamides (PA), polypropylenes (FPP),
polyvinyl chlorides (PVC) and polyurethanes (PUR).

Process according to claim 3, characterized in that
the plastic comprises polyethylene (PE) and/or
polypropylene (PP).

Process according to claim 1, 2, 3 or 4, characterized
in that the carrier material A comprises carpet
remnants and/or textile remnants.

Process according to one of the preceding claims,
characterized in that the carrier matérial A contains
in addition to the plastics-contéining component,
relative to the volume, up to 10%, of other material
as contaminant.

Process according to claim 6, characterized in that

- | | REPLACEMENT SHEET |
wpod  and wood residues, sawdust, rubber materials and grass tibrgs

®. . Process according to oné of The preceding clains qgr t qd fi
J:’ﬂm”"ml"lmﬂgmupep“ - terial of R% Ag) lb@fﬂ %E:

in

al "of any



t«he carrier material A contains no ather:naterial

Bl astlcs cont ai ni ng conponent. 16. Process accordi to one of the
precedi ng cl ai ns, characteri zed in that I ﬁgmm‘?ﬂé T
t her mal treatment conprises three stages, in

tenperature in 1) the first stage 23 -80 to 120 |C™ ') t he
second stage is 140 to 170 [err]C, and iii) the third stage is 1/8dto0
320 [err]C. -~ 17. Process according to one of the “precedi ng cl ains,

characterized e éJ}ﬁ:tJ.er t V%rf%i tASEBHEaLnEheEHaladdltch & ”@}9&

conprises three sta es, ture I n
th(rarp first stage PLag® "P?@‘tFé-PF-PQ componep’)'. If?ﬂé"s’é&m §¥‘§g‘é°l%m§40 to

160 [err]C, and up toi i5i%) othethehr dateagali as188ntamiBAnkerr] C 18.

Process according to one of the preceding clains, ~characterized in
t hat the nultistage t her mal treatment conprises four stages,
in which 8he Processnmpactindiiag rto clain 6 olre 7,i rehargatgerized0ino 120
[err]C, i ')thalﬂetﬁé(:@ﬂﬁ'eftn@@er.ﬁall%% 521508k EEDfr rubber 'fiaof he
third stage is 160 to 220 [err]C 1S 180 to
380 [err]C. coverings, glass and glass fJ.bres, paper, wood and

wood res:.dues, sawdust, wool and sand.

9. Process according to one of the preceding claims,
characterized in that the carrier mat-erial A is
presorted, an_d the proportion of plastics-containing
coinponent in the carrier material A, relative to the
volume, is 'f-ixed in this way at 90 to 100 %&.

10. Process according to claim 9, characterized in that
the sorted :Eract:.on is used as a material of any or
unknown composita.on X.

11. Process according to one of the preceding claims,
characterized in that the material of any or unknown
composition X is selected from plastics-containing
waste material which is different from the plastics-
containing component of carrier material A, household
refuse, buLkY refuse, paper and cardboard, in
particular wa'-_jte paper, plastics-coated cardboard and

plastics-coat fwaste paper, landfill refuse, metal,

wood and wood res:.dues, sawdust, rubber materials and
glass fibres.

12. Process according to one of the preceding claims,
characterized in that the carrier material A and the
material of any or unknewn composition X are
comminuted prior to mixing .-

13. Process according to one of the preceding claims,



9. Process according to claim 18, characterized in tha:REPLACHWENT SHEET'

ul ti stage -thermal treatnment conprises four é;. apes, LN Whicht le
LREP ‘E’E

tmmmahneln

stage is 80 to 110 C, ii) the second stage is 130 {o

iii) the third stage is 160 to 210 [err].Cp3and iv) §td

Is 200 to 300 [err]C 20.. Process according to claim1p, characterlzed i{n
t hat the nultistage::thermal treatnent conprises tour

stages, in whi Chchaﬁabﬁgﬁ§ﬁéauriﬁ tRat the Icarrilhe rrfaitré:ta.ag.lt a0Cdd

[err] C % the. s cong stage is 140 to 160 [err]C 1) t

third stage is 1 EtFBlE P& r | A8Y arfF  unkpgyn ( FEMPOFALAOR ade |%r?20 to

280 [err]C. 21sto€kpiied acoptilongllyp. onsfﬁérthepﬁéccfdim@,c!eﬁf&br _
characteri zed i ?&EREtL&F aHhthgoreoﬂf% §'|Of t he carrier materi al
a

-A containing plastics was of any or unknown
conposition X and the

l4. Process accord:.ng to one of the preceding claims,
characterized in that the carrier material A and the
material_bf any or unknown composition X are mixed
with each;oﬁher in the ratio of 50:50 relative to the
volume. '

15. Process according to claim 14, characterized in that
the carrié;’":_ material A contains no other material
apart from”the-plastics-containing component.

16. Process according to one of the preceding claims,
characterized in that the multistage thermal treatment
comprises tﬁ;ee stages, in which the temperature in
i) the first stage is 80 to 120 °C,

ii)- the secend stage is 140 to 170 °C, and
iii) the third stage is 170 to 320 °C.

17. Process according to one of the preceding claims,
characterized_in that the multistage thermal treatment
comprises.three stages, in which the temperature in
i)- the first stage is 90 to 120 °C,

ii) the second stage is 140 to 160 °C, and
iii) the thlrd stage is 180 to 280 °C.

18. Process ajcc_or-ding to one of the preceding claims,

characterized in that the mhltistage7thermal treatment
comprises four stages, in which the temperature in
i) the first stage is 80 to 110 °C,

ii). the éeccnd.stage is 130 to 160 °c,

iii) the third'stage is 160 to 210 °C, and

iv) the‘fﬁﬁrth stage is 200 to 300 °C.



aﬂditTohaI camponent Z __takes place in a m xer OrEﬂEP&ARﬁéﬁﬁfunlt and/ or

the conveylng and the tenperature treatment t Eﬁi;on
machi ne” or mlllllml mmmm Process according to one of the

pr ecedi ng cla| |zed in that the additional conponent is
added, relative’to“the Vbl dne*of the mixtare of A and X, 1n a quantity
of 0.01 to 10 % 23. Process according to claim 22, characterized in

t hat t he additional conponent is added, relative to the vol une
of the mixture of A and X, in a quantity of 0. 1dto 5 zb )

-26- 24. Prgcess according to claim23, characterized in that t he

addi ti onal LgnpoﬁﬁﬂFeF§ aegeadlas|§9|@éaﬂ@ iy charagyerigesi imehatkture A

and X, in a quanthéy mhl@i8tage t@hdrffal treatment comprises four
' stages, in which the temperature in

i) the first stage is 100 °C,

ii) the second stage is 140 to 160 °C,

iii) the third stage is 160 to 200 °C, and

iv) the fourth stage is 220 to 280 °C.

20. Process according to one of the preceding claims,
characterized in that the mixing together of the
carrier material A containing plastics waste, the
material of any or unknown composition X and the
additional component Z takes place in a mixer or
mixing unit and/or the conveying and the temperature
treatment take place in an injection machine or an
extruder.

21- Process according to one of the preceding claims,
characterized in that the additional component is
added, relative to the volume of the mixture of A and
X, in a quantity of 0.01 to 10 %.

22. Process according to claim 21, characterized in that
the additional component is added, relative to the
volume of the mixture of A and X, in a quantity of 0.1
to 5 %.

23. Process according to claim 22, characterized in that
the additional component is added, relative to the
volume of the mixture A and X, in a quantity of 0.3
to 3 %.

24. Process according to one of the preceding claims,
characterized in that the additional component
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q25 Process—emxxu4h4u}44;4mma.ai t he precedlng cl ai
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-place in an injeéction: mechi-né or an - 2Bxt ruder . 27. |Prjocess accord”ng
to one of the preceding clainms, characterized in that tHe |tr&fndliyi983
treated m xture di scharged fromthe nozzle is.shapeq qod_left fo
cool . 28. Prog, ggggr? %&)5 B B3/, rqﬂ@iggtgiized in that

di mensionally sta flexi eets, ? ms, rods, 0 .
tubes, hoses, lagging, lining or |nsulat|ng eIenents caS|ngs

vi sual andz.’oherpwdacess aicoirdihnigonto elopreEnds  thied féeéa‘mﬁg d‘lcarlms,

protectioff alnst nechani ca pr.esha ed ar cavisty
filling, const? T T%ﬁeﬂfﬁ khﬁgnag@é n?ﬁﬁﬂﬁf § .é &ﬁﬁﬂ
roofing tiles, tﬁ&ﬁt@pntoh@ke gdﬁdnn 5 abs, lnjthmﬂn[nnGQamﬂ QGnWEtting

elenents are fcg£%§héé9n1the thermal |y treated m xture discharged from
the nozzl e.

26. Process according to one of the preceding claims,
characterized in that the thermally treated mixture
discharged from the nozzle is shaped and left to cool.

«2L. Process according to claim_26, characterized in that
dimensionally stable or flexible sheets, films, rods,
posts, beams, tubes, hoses, lagging, lining or
insulating elements, casings, visual and thermal
protection elements and elements for protection
against mechanical damage, preshaped parts for cavity
filling, construction elements, bricks, supporting
elements, roofing tiles, paving stones, garden slabs,
tool parts or connecting elements are formed from the
thermally treated mixture discharged from the nozzle.

28. Plastics material which has been produced using. the
process according to one of claims 1 to ﬂ, and
plastics products produced therefrom, wherein X is .
selected from plastics-containing waste material which
is different from the plastics-containing component of
carrler‘materlal A, household refuse, bulky refuse,
paper and cardboard, in particular waste paper,

@lastlcs-coated cardboard and plastics-coated waste

paper, landfill refuse, metal, wood and wood residues,
sawdust, rubber materials and glass fibres and the
produced product is selected from the group consisting

of dimensionally stable or flexlble sheets, films,

rods, posts, beams, tubes, hoses, lagging, lining or

insulating elements, casings, visual and thermal



«-27- 29. Plastics material which has been produced_ using the process

faccording to On€ﬁﬂ_1ﬁfﬂﬂ%“—1't0“*28 . and plas E¥5 duct s produced
‘therefrom m xt ures cont Agi

fatty acid deri vaummmjlilmga se fatt aci d under ‘f
:condi tions and _ 'partlcular Ilnseed 0|I and/ or
‘mai ze oil, as an add1t|0nal’ conponent for a. plastics-containing
‘m xture in t he processi ng/ reprocessing .and utilization

thereof. protection elements and elements for protection

against mechanical damage, preshapé@ parts for cavity
filling, construction elements, 'bﬁicks, supporting
elements, roofing tiles, paving stoﬁés, garden slabs,
tool parts and connecting elements. "

29, Use of fatty acids, mixtures containing fatty acid,
fatty acid derivatives which release fatty acid under
the process conditions and fatty alcohols, in
particular 1linseed o0il and/or maize oil, as an
additional component for a plastics-containing mixture
in the processing/reprocessing and utilization thereof
in a process according to any of claims 1 to 27.
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