GRAPHITE-CONTAINING PLATE AND METHOD FOR PRODUCING A GRAPHITE-CONTAINING
PLATE The invention relates to a graphite-containing plate according to the preamble of claim 1 and a
method for producing a graphite-containing plate. Known from DE 103 41 255 B4 is a light-weight heat
conduction plate and a method for the manufacture thereof. This heat conduction plate is produced from
expanded graphite known per se (expanded graphite) by compression. The production of expanded
graphite is sufficientGRRFPOWREF GFONNAI pioEIBLIATEF i) i OB 3084 PRADVAMG der to produce
expanded graphite, graphite intercalatiQRre@ripouoss Ar ariphibe &afts such as, for example, graphite
hydrogen sulphate or graphite nitrate are heated in a shock-like manner. The volume of the graphite
particles is thereby Increased by a factor of about 200-400 and at the same time, the bulk density
decreases to valuig%f SEOh T Phe &SN dr@prte Ih38 RiotSnEAHHINBDF ROANE or
concertina-shape@ég@réhaest i thedight-eaiighenedt conaudtidn plde af DEt hog 4A55 34, such
expanded graphitgi®donipagted gingdehidirecionabaetioryoppegssure so that the layer planes of the
graphite are preferably arranged perpendicular to the direction of action of the pressure and the individual

aggregates beconke entanpled WIE%h Y é{tferggg trgi means self §§epicv)}gén flat §truptures such as

webs or plates can 5P produced ders: stch com Yondi&ion plates without

binders are fundaffIHiAR UPﬁenQ?o‘Waﬁy sﬂ‘QGIe But ABYEedow §frenbﬂ?an@]%ﬁfé\‘6‘ré‘ &€adily break apart
under relatively lowhleaelsf Thug)ifer dxeahple orettiangwiar ipdat eondsictiproplates! hdvingia weight per unit

area of 1000 g/m?e@mi@@@esgrqpﬂpﬁ frun RAB\IAE size KX d8xpariey hgyggﬁpe@in%ptrength of 0.1
MPa. Therefore é%r}‘qllg stahlﬁeolaée%@ r]q)relagdyelyé a[ﬂ?dlo%'d]e ?'8 Ri 8- $(%x 50 cm can only
rtic

be produced srnce rgb e handle ular th msrc weight of larger plates
I

ate no |
has the result that®the pl& eeBhE/yri}pTﬁr& S SWetIQFerBf eaée Hdter VR & Thes@ plafe¥re therefore not
suitable for use inWe Tofefutfidn Ared Withbtie bdt RioREPSHifeeiRY PRNERIEr 96 @RI EEme this
disadvantage, DEgGDHiLt255 B gropbaes tmatcafterounessing;, tlgedqolaitrcendubtion plates should be

completely or partially impregpated withplasics. efohﬁ}?‘ e, KESinhAar gher,m(?q ?W,;q ,én order to
increase the densrt}/ andthe resrs}]ancte té) mechanl%al er environm ects This subsequent

liquid |mpregnat|on oft pressed exp anded graphi ates as?ﬁe desadvan a e however that the

infiltration of the eXparid, %ﬁ%?éé@ed@ébhﬁé%th'tﬁe iGGHaMddrataRES B ok uniformly. It has
already been established irfilnabofito@PPedSEd erparded heaphateethat tieey areeoblyl kniformly infiltrated

in the near- surfacgéagiqry Thedviedeeanlypengliaées ivapdequately or nothat adhkipehtedregions of the
films located furthgy ertdg ThgsS ?aq%'gsct&%’? gyen &rea;ﬁ;rﬁxt%pt fop ihe signjficantly thicker
T

plates of compres Et% é)anded gg g Ite compared with films.. This non-uniform distribution of the binder

results in a non-urtifGHT StifiAESHA es?erbil'it'g/ df fie Ip'Iagr 5 s‘oefh%l?tthdlﬁ%rtte§8ﬂéjéighio% easily at places
not identifiable frobh 8l o@sideRthd@at 4the? phacBs.; Figlfd 1 expardgdcigemalici®odssection through
such a light-weight dvged coadudtiaie pladeé rle dtnesaadre ssed, @xpaindpdegraphide Rohashheen infiltrated

subsequently wrthtqz,gqurpa@rgder @fgmgghe @terqlreérrfa?egrm itha plajeel. I—#rp\@eréermghe binder 3 has only
penetrated non- unrforml n 06 tglso hat tin, %argr cular g I %%lppo4n|d8p agtb%hhe oval dashed

boundary is blnder fre
the pressure and the individual aggregates becone

entangled with one another. By this neans self-
supporting flat structures such as webs or plates can
be produced w thout addi ng binders. Such conpacted heat
conduction plates wthout binders are fundanmentally
dimensionally stable but have a low strength and
therefore readily break apart wunder relatively |ow
| oads. Thus, for exanple, rectangular heat conduction
plates having a weight per unit area of 1000 g/nf, a
t hi ckness of 13 mm and the size 11 x 13 cmonly have a
bending strength of 0.1 MPa. Therefore, dinensionally




and therefore significantly less stiff and stable than adjoining regions of the plate 1. This region 4 is
therefore more liable to break than the adjoining regions of the plate 1. It is therefore the object of the
invention to provide a graphite-containing plate and a method for producing a graphite-containing plate
which overcomes the above-mentioned disadvantag@s-and provides a uniformly stiff and dimensionally
stable plate. This object is solved by a graphite-containing plate having the features of claim 1 and a
method for produdngla graphiteecsontaving plagd hiaving thesheakturedioietaino @6, Adv@ntageous further
developments andsprefesiedambadimants sktherpatr andshadeethadare givands tharsubclaims. A
graphite-containinlgoolalt%ﬁﬁgprdiBg t%gﬁdp\é%r)tiom H']s ngmtﬁﬂ?%q in ttlp| t thi%ﬁpp@'rﬂ% a solidified
mixture of largely unjformly distributed graphite particles and plastic particles, where this plate according

to the invention ca¥b8'Bro@licd PhPfFsth)! A&ty B?asphtitjéepa(rﬁéliélstantcf‘ﬁi%stﬁ@ﬁaﬁi’ci’éseto form a mixture
having a largely ufiibsm dispiblitksn ciyrapifite pirgclal asd @eastioeirtichearand thes &olidifying the
mixture. In a prefested esbegimenththegamhiteparticies eapl plastiopartcles ¢an beHwmogeneously

distributed in the rajidee. Yich £aky e aghigvss inteidalia By suftigiepty jpngymixing of the particles. In an

advantageous embodiment from the production engineering viewpoint, the plate can consist exclusively of

the mixture of graPhite particles and plastic particles without other additives needing to be
n order to overcone this disadvantage, DE 103 41 255

B4 proposes that after pressing, the heat conduction
pl ates should be conpletely or partially inpregnated
with plastics, for exanple, resins or thernoplastics,
in order to increase the density and the resistance to
mechani cal and other environnental effects. This
subsequent liquid inpregnation of the pressed expanded
graphite plates has the di sadvantage, however, that the
infiltration of the expanded, conpressed graphite wth
the liquid binders takes place non-uniformy. It has
already been established in filns of conpressed
expanded graphite that they are only wuniformy
infiltrated in the near-surface region. The binder only
penetrates inadequately or not at all into the regions
of the films located further inwards. The same applies
to an even greater extent for the significantly thicker
pl ates of conpressed expanded graphite conpared wth
films. This non-uniform distribution of the binder
results in a non-uniformstiffness and stability of the
plates so that the plates break nore easily at places
not identifiable fromthe outside than at other places.

Figure 1 shows a schematic cross-section through such a
| i ght-wei ght heat conduction plate 1. There pressed,
expanded graphite 2 has been infiltrated subsequently
with a liquid binder 3 fromthe lateral surfaces of the
plate 1. However, the binder 3 has only penetrated non-
uniformy into the plate so that in particular a region
4 identified by the oval dashed boundary is binder-free



added. They are not required to obtain a dimensionally stable plate. Advantageously, the mixture can
contain 5 to 90 weight %, preferably 15 to 60 weight % and particular preferably 20 to 50 weight % of
plastic particles in order to obtain a sufficiently stable plate. The graphite particles can advantageously
contain expanded graphite and particularly advantagéously expendedgraphite.Theplasticparticlescan
advantageouslycontainthermoplasticsand/or thermosetting plastics. In a preferred embodiment PVC can
be used as plasticasidce htecaat be aiseidoat tenyzeratyreb ed®ovet80C. Emd is pakticildadaadvantageous in

the qdvantageogsal@q)pf]thﬁgplar@@prcé)rqgmg tphtge mvandion as aihermadlyiastivescangponent for
heating rooms singgApRINGIaMUNGS,f heating medig arg usyally ypgo 60G  aqj oi ni ng

regions of the plate 1.

It is therefore the object of the invention to provide
a graphite-containing plate and a nethod for producing
a graphite-containing plate which overcones the above-
menti oned di sadvantages and provides a uniformy stiff
and di mensionally stable plate.

This object is solved by a graphite-containing plate
having the features of claim 1 and a nethod for
producing a graphite-containing plate having the
features of claim 10. Advantageous further devel opnents
and preferred enbodinents of the plate and the method
are given in the subcl ai ns.

A graphite-containing plate according to the invention
is characterised in that this contains a solidified
m xture of largely wuniformly distributed graphite
particles and plastic particles, where this plate
according to the invention can be produced by firstly
m xing graphite particles and plastic particles to form
a mxture having a largely wuniform distribution of
graphite particles and plastic particles, and then
solidifying the m xture.

In a preferred enbodinment, the graphite particles and
plastic particles can be honbgeneously distributed in
the mxture, which can be achieved inter alia by
sufficiently long mxing of the particles.

In an advantageous enbodinment from the production
engi neering Vi ewpoi nt, t he pl at e can consi st
exclusively of the mxture of graphite particles and
plastic particles wi thout other additives needing to be



Advantageously polypropylene (PP), polyamides (PA), acrylonitrile butadiene styrene (ABS), polyether
ketone (PEEK), polyvinylidene fluoride (PVDF), fluoropolymers, benzoxazines and/or polysulphone (PP)
can be used as other suitable thermoplastics for the plastic particles. A suitable thermosetting plastic is
preferably epoxy resin, which is widely used, easy-to4process, relatively cost-effective and
temperature-resistant. For higher demands, phenol resins can advantageously be used, likewise also
melamine resin, usekl eesing laeyl Eolgestet resiqsi ingshrtioulabtasatuaateédeolpestealresins (UP resins).
The solidification af the miguEg san preferably be accomplished by compression, in particular by means
of pressing. The solidification can also comprise a melting and a cooling step in order, for example, to
partially or completely melt thermoplastics. By this means a good bond can be achieved between graphite
particles and plasit hariaas oshartichilas, \Rﬁ:éﬁ Ying HEriI¥ediny plasticd e d#btication can
comprise a curing®tep PTEéE &ofbllificatidh cahtls®Be awiothblish¥d Bhdn aferfhatird 8F additional
sintering of the mightelrabhyadzantage@os ewbghiment ofhe glatet is plasiicaily idesormable so that it can

be moulded simply ajdhe instglliation site dgmredefingd %ogf%ﬁé)fm@l{%pr ceilings of rooms, for example,

edges, curves, corners, friezes etc. The plate can then be finally solidified at the installation site, for
example, by heating the still plastically deformable plate in the installed state. For the advantageous use
of the plate accoréﬁ%@ to e MV rftionPRE Wahl GisceiliR)'claddifN45@RP bl therRQN 8cfive component for
cooling or heatingenopams)gtie ngxtapdiche initalty bepard-solidified \so tlrahvibreéragesuslagtically
deformable. Thengtdeasteene compemens. advariageoysiy pines or pipetines éar receiing a fluid cooling
or heating mediu c},into th ically de iXtyr
AdditionalIyOraItg%rﬁﬁ:‘%/ﬁ%ﬁ@m icall dg@?n%b e mixtgﬁ%ﬁéﬁ%ﬁ pI%lstic dgfg)?r/n%%le plate can be
moulded to a preddfile®S&itbLP%oPe3ahiSi& in order to be able to be moulded to non-flat wall or ceiling

profiles. The plastically deformable mixture or plate can then be finally solidified. Alternatively, it can
advantageously berprevigedfeatrieaforenbodi ment PVC can be used as plastic

since it can be used at tenperatures above 80°C. This
is particularly advantageous in the advantageous use of
the plates according to the invention as a thermally
active conmponent for heating roons since tenperatures
of heating nedia are usually up to 60°C

Advant ageously pol ypropyl ene (PP), polyanm des (PA),
acrylonitrile butadi ene styrene (ABS), polyether ketone
(PEEK), polyvinylidene fluoride (PVDF), fluoropolyners,
benzoxazi nes and/or polysul phone (PP) can be used as
ot her sui tabl e t her mopl asti cs for t he plastic
particles.

A suitable thernosetting plastic is preferably epoxy
resin, which is wdely used, easy to process,
relatively cost-effective and tenperature-resistant.
For hi gher demands, phenol resins can advant ageously be
used, likewise also nelamne resin, urea resins and
pol yester resins, in particular unsaturated polyester
resins (UP resins).



solidification of the mixture, at least one aforesaid component can be introduced into the mixture and the
mixture subsequently finally solidified. However, fixing elements, anchors etc. can advantageously be
embedded as components. Plates according to the invention can be used in the construction area, for
example, as a ceiling or wall element for fixing to a ceiling or wall. The plates according to the invention
are thus suitable, for example, for use in room temperature control systems and in acoustic elements for
improving sound alfsorEmn. durtheatparticuddr fedtaresiartdiadvantageprodftiee ablentibe are obtained
from the following gasshiptioarPreferashpxedeiay, embogigrents lyaiefesgngedadhedrawings. In the
figures: Figure 1 sé‘o%\éssﬁﬁgphiﬁ-gon%mipgi glpkeakril% n ftéoam th%lpgi(gr aft, ' lfrgez sl&ows a
cross-section thr(L)Hg agr hite-contalnln%;%tate according to the inyention according to a first exemplary

embodiment: Figlf&'3 élg&/v?a%r@ss-cé&tf hidugh 4 Brahitecont@hinG¥#aR Sccoring to the
invention accordirRptd & dekbwndexerapRingeptbodiment; FRRIFEaPsaGlE erosy-sddlioh through a

graphite-containingeplate agxcaydot tddinel ingantiobeacearilirg tala thitdexemplagpainbediment. A
graphite-containingplate paccondingdodbe;ipvension; shewn in figy2,qansistg,of gtgpljite particles 6
made of expanded ga hite, which are worm-or co?certina-tsnaped iln %.kpowq manner. Instead of
~usin herq%ettmﬁté)tas [gs earaQL it CRLon can
expanded graphite, nattral graphite or synthetic graphite, preferably in powder form, can also be used.
conprise a curing step. The solidification can also be
acconplished by an alternative or additional sintering

of the m xture.

I n an advant ageous enbodi nent, the plate is plastically
defornmable so that it can be noulded sinply at the
installation site to predefined contours of walls or
ceilings of roons, for exanple, edges, curves, corners,
friezes etc. The plate can then be finally solidified
at the installation site, for exanple, by heating the
still plastically deformable plate in the installed
state.

For the advantageous use of the plate according to the
invention as wall or ceiling cladding and/or as
thermally active conponent for <cooling or heating
roonms, the mxture can initially be pre-solidified so
that it remains plastically deformable. Then at | east
one conponent, advantageously pipes or pipelines for
receiving a fluid cooling or heating nedium can be
pressed into the plastically deformable m xture.

Additionally or alternatively, t he pl astically
def ornmabl e m xture or the thus plastic deformable plate
can be moulded to a predefined contour, for exanple in
order to be able to be noulded to non-flat wall or
ceiling profiles. The plastically deformable m xture or
plate can then be finally solidified. Alternatively, it
can advant ageousl y be provi ded t hat bef ore



However, expanded graphite has the advantage that on the one hand it can be readily pressed to give a
dense, dimensionally stable plate to a small extent and on the other hand, can be readily mixed with solid
plastic particles 7. The graphite particles 6 are initially mixed largely uniformly with the solid plastic
particles 7, here PVC. This can be accomplished in & known manner by mixing devices known per se for
powdery materials. The graphite particles 6 are in this case mixed largely uniformly, that is
advantageously asdastli8bos awvithriheplastie partidies &,in atddreasibtaine plate Bsmlnidh is as uniformly

stable as possibleg disopiticles £ 7iree prefiesallydnixedihwmagenapusiyrwitrapae anather. After mixing,
the mixture is press hnr% kn%\ﬁgg‘gﬂ%ﬂ; pi]act}qrhgf pv—:-ss re Iiodfiojrmet(lpe plq_tlgv%]\}grorder to increase
e plasti ticl a it

the binding between tf astic particles ongst one another and with the graphite particles 6, the
mixture is additiordIR' Mhtet! &5 BMthe BASHA Partidlds 7 B&in t%dﬁﬁ%ﬂt@rgcﬁ%f?ﬁyelt BSmpletely, then
fuse with one anogidreslfteBirRPwiRREREApRIte particles. In a cooling process that can take place by
active cooling or passive cooling of the mixture, the molten plastic particles 7 solidify whilst retaining their

molten shape so tpaadunifgrly dimgnsionallystable iated isopfaipgd. Ehe e afopesaid steps -

pressing and heat'c%%‘ can a}llso be carried sut successively. AlternatlveIY or addlrtlov\%llw, the solidification

or compression can R0 take ﬁgcea[))%iar eonringeé(tﬁ(qpolresinté’lrslnga.1 These'difer8ht types of compression

can also be combRlRWith oheranbtidrndst® redulf 8f tHe thix®g A& drding 6 tHY @\VBhtion of the
graphite particles 8carwd thenglastic patieles verformra nixeirethansng suliar@blyeunifdrar distribution of

particles before thexgatislificatioar aniadvantagesus plaiggeranich is wiiermopves jistattace,
dimensionally staglﬁc\stiffi prqsg{%gggy to gLaéqué%p$n bq Brodugﬁpgmg@ed \ggnﬁlae known

graphite-containing plates 1. Figures 3 and 4 show preferred examples of use of the plate according to
the invention and tHe Aéthb8"f manufacture according to the invention. The same parts are provided
with the same reference numbers as in Fig. 2.

Further particular features and advantages of the

invention are obtained from the follow ng description
of preferred exenplary enbodiments by reference to the
drawings. In the figures:

Figure 1 shows a graphite-containing plate known from
the prior art;

Figure 2 shows a cross-section through a graphite-
containing plate according to the invention
according to a first exenplary enbodi nent;

Figure 3 shows a cross-section through a graphite-
containing plate according to the invention
according to a second exenpl ary enbodi nent;

Figure 4 shows a cross-section through a graphite-
containing plate according to the invention
according to a third exenplary enbodi nent.

A graphite-containing plate 5 according to the
invention, shown in Fig. 2 consists of graphite
particles 6 made of expanded graphite which are worm
or concertina-shaped in a known manner. Instead of
expanded graphite, nat ur al graphite or synthetic
graphite, preferably in powder form can also be used.



Figure 3 shows the advantageous use according to the invention of a plate 5 according to the invention as
a thermally active component in the form of a ceiling/wall cladding plate for heating and/or cooling a room.
In this case, after mixing the graphite particles 6 and the plastic particles 7 but before solidification of this
mixture, two pipes 8 are inserted centrally in the mixtire. Then the mixture was finally solidified
subsequently as described above. By this means simply pre-assembled wall cladding plates prepared for
use as heating anttovescoling elgaedesicayr belprodudeassot that thévaanadgctureasf tlese plates and
their use in the copgrugtien Aighhican beagamiedr RN AndhdysiE@l sealg: vis a resint ef the large
dimensional stabil&ymgs]st&mq:ﬁjofs }?&eepla%ﬁ, htla(p déi ande%%%rlpbgfngf t(_l;‘s? plﬁ\ées in the building
site area is made easier, mgartic lar dimensionally stable plates having larger dimensions can be

manufactured andPh 968 witR8%: needfhgb 3y HarfTag& o et NareQ!dHing'tAHdsort and handling.

Such a plate with Baiédde@$ pipes 8 can be used, for example, in a device for temperature control of a
room where the device has at least one component such as, for example, a concrete ceiling or wall which
forms a thermal staraogydeyippandhias a suelace Paipling iteithe rgomianckiwhere b pipes 8 are
coupled to the therrrr]la% gFor{che d vri]c? ﬁgdscoa}n a<e e}ctesq .ugonawitthg] heat.;ng pr.cgo V%medium. Such a
device for the tem} efrature ntfol 6f & room ma eDs_i?po'ssi &0 Lse Tie hads o?_the_ ceilings or walls as
thermal storage déVicés GathoBEPIBES FPEAFIRE a Mealing o \¥do il RFdilty & tHetkhal activation of
the storage devicelaeeda®) tokinewserieel in the cellirgs @oweddisy Anrertergyafficienflteenperature control

system having shgit 4gap@RSegHNes d$ Herepydrevigded Which caasaismbs dastaligdysygsequently when
renovating old buim{pg%rlﬁj‘ggre ffﬁgpw§ gheaag\éwtg@g%gltfe ﬁccq)rgér%g toStJ‘gl@Q in\(ﬁr‘tiﬁ)n of a plate 5
or nt .

according to the inventiop as a thermall tctlve component in the form o cladding plate for

. f a ceiling/wal
heating and/or cobliiy Y85k, fn #7E ELEL Canlike 'tHe 8RHSIdirh8nAREGN3 Al #hi&ing the graphite

particles 6 and pladticGbartiglezs7 uhief Ahalise BtipRislyaserasriifdEso That ibas siilf prsstically
deformable and osly then aredwqpiplesraprgssead inda thé plagiicady uefgrmabliehplatmb and the plate 5
or the mixture is thep fiRally solidified as described above. In the embodiment according to Fig. 4, the
advantages are obtained as in the embodiment according to Fig. 3. In a further development of the plate 5

from Fig. 4, this can advantageously be pre-solidified in a plastically deformable manner during
manufacture, therffrhBEp&Tt&d 49 thd PRicE o e fbSeRaRpREG - known manner

by action of pressure to formthe plate 5. In order to
increase the binding between the plastic particles 7
anongst one another and with the graphite particles 6,
the mixture is additionally heated so that the plastic
particles 7 begin to nelt or even nelt conpletely, then
fuse with one another and bind with the graphite
particles. In a cooling process that can take place by
active cooling or passive cooling of the mxture, the
nolten plastic particles 7 solidify whilst retaining
their nolten shape so that a uniformly dinensionally
stable plate 5 is obtained.

The two aforesaid steps - pressing and heating - can
also be carried out successively. Alternatively or
additionally, the solidification or conpression can
al so take place by hardening and/or sintering. These
different types of conpression can also be conbined
Wit h one anot her.



building site, and only there are the pipes 9 pressed into the plate 5 at suitable locations. The final
solidification is then carried out on site, for example, by heating the still plastically deformable plate 5
when already installed. By this means the laying of the pipes 9 can be simply adapted to the special
conditions on site. PATENT CLAIMS 1. Graphite-cofitaining plate (5), characterised in that this contains a
solidified mixture of largely uniformly distributed graphite particles (6) and plastic particles (7). 2. The plate
(5) according to clasmal, rebsumbttevisedhnia thakiheygrptotedpargictes (B)andpkasticpartéles (7) are
homogeneously disiebgieshini the pixteies % he BlateGhacearing to plaimi & peg, ehagacterised in that
at least one comppgepf (8 /5 §UORAYEAN e RIRYRI(G)-hi T RIalPGIRPEQRdIRY tplaim L or 2,

particles before the solidification, an advantageous

plate 5 which is uniform over its surface,

dimensionally stable, stiff, robust and easy to handle

can be produced conpared with the known graphite-

containing plates 1.

Figures 3 and 4 show preferred exanples of use of the
plate according to the invention and the nethod of
manuf acture according to the invention. The sane parts
are provided with the sane reference nunbers as in Fig.
2.

Figure 3 shows the advantageous use according to the
invention of a plate 5 according to the invention as a
thermally active conponent in the form of a
ceiling/wall cladding plate for heating and/or cooling
a room In this case, after mxing the graphite
particles 6 and the plastic particles 7 but before
solidification of this mxture, tw pipes 8 are
inserted centrally in the mxture. Then the m xture was
finally solidified subsequently as described above. By
this neans sinmply pre-assenbled wall cladding plates
prepared for use as heating and/or cooling el enments can
be produced so that the manufacture of these plates and
their use in the construction field can be carried out
on an industrial scale. As a result of the large
di mensional stability and stiffness of these plates,
t he handling and assenbly of the plates in the building
site area is nade easier, in particular dinmensionally
stable plates having |arger di rensions can be
manuf actured and used wthout needing to fear any
damage to the plates during transport and handl i ng.



characterised in that this consists exclusively of the mixture of graphite particles (6) and plastic particles
(7). 5. The plate (5) according to any one of the preceding claims,characterised in that the graphite
particles (6) contain expanded graphite. 6. The plate (5) according to any one of the preceding claims,
characterised in that the mixture contains 5 to 90 wefyht %, preferably 15 to 60 weight % and particularly
preferably 20 to 50 weight % of plastic particles (7). 7. The plate (5) according to any one of the preceding
claims,characterisgdcin tlzat phe@t e with enbedded pipes 8 can be used, for

exanple, in a device for tenperature control of a room
where the device has at |east one conponent such as,
for exanple, a concrete ceiling or wall which forns a
thermal storage device and has a surface pointing into
the room and where the pipes 8 are coupled to the
thermal storage device and can be acted upon with a
heati ng or cooling nmedium

Such a device for the tenperature control of a room
makes it possible to use the mass of the ceilings or
walls as thermal storage devices wthout pipes for
carrying a heating or cooling nmedium for thermal
activation of the storage device needing to be inserted
in the «ceilings or wal | s. An  energy-efficient
tenperature control system having short response tines
is thereby provided which can also be installed
subsequent |y when renovating ol d buil dings.

Figure 4 shows the advantageous use according to the
invention of a plate 5 according to the invention as a
thermally active conponent in the form of a
ceiling/wall cladding plate for heating and/or cooling
a room In this case, unlike the enbodinment in Fig. 3,
after mxing the graphite particles 6 and plastic
particles 7, the mxture is initially pre-solidified so
that it is still plastically deformable and only then
are two pipes 9 pressed into the plastically deformble
plate 5 and the plate 5 or the mxture is then finally
solidified as described above. |In the enbodinment
according to Fig. 4, the advantages are obtained as in
t he enmbodi nent according to Fig. 3.

In a further developnent of the plate 5 from Fig. 4,
this can advantageously be ©pre-solidified in a
plastically defornmable manner during manufacture, then
transported to the place of wuse, for exanple, a



plastic particles(7)contain thermoplastics and/or thermosetting plastics. - 12 - 8. The plate (5) according
to any one of the preceding claims, characterised in that the plastic particles (7) contain polyvinylchloride
(PVC), polypropylene (PP), polyamides (PA), acrylonitrile butadiene styrene (ABS), polyether ketone
(PEEK), polyvinylidene fluoride (PVDF), fluoropolymidrs; benzoxazines and/or polysulphone (PP). 9. The
plate (5) according to any one of the preceding claims,characterised in that the

building site, and only there are the pipes 9 pressed

into the plate 5 at suitable locations. The final
solidification is then <carried out on site, for
exanple, by heating the still plastically deformable
plate 5 when already installed. By this neans the
laying of the pipes 9 can be sinply adapted to the
speci al conditions on site.



plastic particles (7) contain epoxy resin, phenol resin,melamineresin,urearesinsand/or
polyesterresins,inparticularunsaturated polyester resins (UP resins). 10. The plate (5) according to any
one of the preceding claims, characterised in that it is plastically deformable. 11. The plate (5) according
to any one of the preceding claims, characterised-inthat it is formed in a predefined contour. 12. Method
for producing a graphite-containing plate (5), wherein graphite particles (6) and plastic particles (7) are
mixed to form a mixture having a largely unifé¥i ENStriGLAbN®T graphite particles (6) and plastic particles
(7) and the mixture is then solidified. 13. The method according to claim 12, characterised in that the

mixture has a homogengous,disiouion of Arapnits particlesdp) andhalpstie saridgs @
that this contains a solidified mxture of |argely
uni formy distributed graphite particles (6) and
plastic particles (7).

2. The plate (5) according to claim 1, characterised
in that the graphite particles (6) and plastic
particles (7) are honpbgeneously distributed in the
m Xt ure.

3. The plate (5) according to claim 1 or 2,
characterised in that at |east one conponent (8;
9) is enbedded in the plate (5).

4. The plate (5) according to claim 1 or 2,
characterised in that this consists exclusively of
the m xture of graphite particles (6) and plastic
particles (7).

5. The plate (5) according to any one of the
precedi ng cl ains, characterised in that the
graphite particles (6) contain expanded graphite.

6. The plate (5) according to any one of the
precedi ng cl ains, characterised in that the
m xture contains 5 to 90 weight % preferably 15
to 60 weight % and particularly preferably 20 to
50 weight % of plastic particles (7).

7. The plate (5) according to any one of the
precedi ng cl ains, characterised in that the
plastic particles (7) contain thernoplastics
and/ or thernosetting plastics.



- 13 - 14. The method according toclaim 12 or13, characterised in that the solidification of the mixture
comprises a compression step. 15. The method according to claim 14, characterised in that the
compression is accomplished by pressing the mixture. 16. The method according to any one of claims 12
to 15, characterised in that the solidification comprise® a melting and a cooling step. 17. The method
according to claim 16, characterised in that the plastic particles (7) are completely melted in a melting
step. 18. The metBod actioedingltatany drig of elecnsdizgp to any one of the

precedi ng cl ai s, characterised in that the
plastic particles (7) contain polyvinylchloride
(PVO), pol ypropyl ene (PP), pol yam des  (PA),
acrylonitrile butadiene styrene (ABS), polyether
ketone (PEEK), polyvinylidene fluoride (PVDF),
fl uoropol ynmers, benzoxazines and/or polysul phone
(PP).

9. The plate (5) according to any one of the
precedi ng cl ai s, characterised in that the
plastic particles (7) contain epoxy resin, pheno
resin, mel am ne resin, urea resins and/ or
pol yest er resins, in particular unsat ur at ed
pol yester resins (UP resins).

10. The plate (5) according to any one of the
preceding clainms, characterised in that it is
pl astically deformable.

11. The plate (5) according to any one of the
preceding clainms, characterised in that it is
formed in a predefined contour.

12. Method for producing a graphite-containing plate
(5), wherein graphite particles (6) and plastic
particles (7) are mxed to forma m xture having a
| argely uniformdistribution of graphite particles
(6) and plastic particles (7) and the mxture is
then solidified.

13. The nmethod according to claim 12, characterised in
that the m xture has a honbgeneous distribution of
graphite particles (6) and plastic particles (7).



17, characterised in that the solidification comprises a curing step. 19. The method according to any one
of claims 12 to 18, characterised in that the solidification comprises a sintering step. 20. The method
according to any one of claims 12 to 19, characterised in that the mixture is initially pre-solidified so that it
remains plastically deformable. 21. The method accd&ding to claim 20, characterised in that at least one
component (9) is pressed into the plastically deformable mixture. 22. The method according toclaim 20
or21, characterisetidin thahéhe prastically detaronablegnixtuece ischaillced ia paedefide€d contour.

characterised in that the solidification of the
m xture conprises a conpression step

15. The method according to claim 14, characterised in
that the conpression is acconplished by pressing
the m xture.

16. The nethod according to any one of clains 12 to
15, characterised in that the solidification
conprises a nelting and a cooling step.

17. The method according to claim 16, characterised in
that the plastic particles (7) are conpletely
nelted in a nelting step.

18. The nethod according to any one of clains 12 to
17, characterised in that the solidification
conprises a curing step

19. The nethod according to any one of clains 12 to
18, <characterised in that the solidification
conprises a sintering step

20. The nethod according to any one of clains 12 to
19, characterised in that the mxture is initially
pre-solidified so that it remins plastically
def or mabl e.

21. The nmethod according to claim 20, characterised in
that at |east one conponent (9) is pressed into
the plastically deformabl e m xture.

22. The nmethod according to «claim 20 or 21,
characterised in that the plastically deformable
m xture is noul ded to a predefined contour.



- 14 - 23. The method according toclaim 21 or22, characterised in that the plastically deformable mixture
is subsequently finally solidified. 24. The method according to any one of claims 12 to 19, characterised in
that before solidification of the mixture at least one component(8)is introduced into the mixture and the
mixture is subsequently finally solidified. 25. The method according to any one of claims 10 to 21,
characterised in that the plate (5) is configured according to any one of claims 1 to 9.

23. The met hod according to «claim 21 or 22,

characterised in that the plastically deformable
m xture is subsequently finally solidified.

24. The nmethod according to any one of clains 12 to
19, characterised in that before solidification of
the mxture at |east one conponent (8) s
introduced into the mxture and the mxture is
subsequently finally solidified.

25. The nmethod according to any one of clains 10 to
21, characterised in that the plate (5) is
configured according to any one of clainms 1 to 9.



