EP 0 535 253 Bl Descripti on BACKGROUND COF THE | NVENTI ON 5 The present
invention relates to a process for producing fuel oil and gas by cracking
wast e rubber, conprising the uséER® 535 283iBhbl e catal yst, under specific
tenperature and pressure conditions, to crack the waste rubber so as to
produce fuel oil and gas, and in the process, recycle the waste rubber. In
|ndustr99“?ﬂﬂﬂbr products are wi dely used owing to their unique properties.

Furt her try is well devel oped world-w de, and

noQp- bi o%ﬁ%&ﬁéﬁﬁg@"#ﬂﬂﬁ@ i's accunul ating and has 10 becorre a

pokLyg i on 1y Wil Rl herm%es%rfe o ﬁﬁ g % i A
%e e t d uce useful

SUI  abl Go QAL Bl 33 asltD B fucs
fuel oi ' aRfages 8o brEtﬁ:c@‘éFé’ ﬁﬁ Jxﬁuéeﬁ'ewﬁ&fooagfa: DB éz’ﬁek%rtﬁgnﬂa'la% blSr
Pat ent  ghqldd$,id N deveidobd SSricBwild, %ﬁén-i:.@ciegﬁ%lée&&ste%bﬁe?'.@Taéeéﬁ\blxtmasé?uﬁ

sol i do PBbesABTa maioe%rommmrﬁugn&huameemédycsﬂsﬂu pr6etsds R e ezeu&r@wdmst S

whi ch CaiRticomn PloddsI§ t6 tradkaraste b6 with ladGitable civ@ifs: BdePdelediod Borkiiohe iedausd. S
tures i A dn PRSAEEC Lsdiuy TUBE bl @hde Yiises twhitsa BloRIMG thal setoitiatyC pdillition Qirdbibkel. IU$ Pdent

m Xt ur e 4,10&7%80 \describdsha procesadéti cogvepting celdtiselyl sshirbd yolit Ipsipineresastes g moreadkiablg t i e
and hi ghquigapelitl 2hd gassous prddecie ivaichecomiptises snixingpokbet arcifl plastic wastés atihigl) tenhperse
conveant tumsdn a ireciiy pejrolovrp siceameand tatalyticaliy cracking theamixture Howb'eer, thisTsaghing exdcasé t h
sever al ugeheinvayed dng trasking ipe @rds bigh cemt@ qsﬁteﬂbﬁtorq fivie impreticah by wiilFag teese

pr ocessc‘?’ﬂ?"“?ﬂa %‘PQ\ omiﬁstmaﬂaﬁuwg% cr acki ng waste rubber in a

3’&"

hor t Sihet pgguctign ntion | proyidlas 8y RIS for g,
e o g wﬁsmﬁé TR A emﬁye;% etk aie
Natural ?dvaﬁ ybe%laﬁ tu~a|mN Jtlyg 'S made ffomthe :at ex of rﬁggz-r

pi ants; | inataPrdobsSt Y concentrat ed into a crude rubber of about 94% rubber
by wei gh t—ﬂé—ﬁghé’s crude rubber is a hydrocarbon of the fornul a:

2- methyl - A, Nairdd HibBéHiSiBe oM thd BRPHGRDel Sdnks it feliRstid Sonbentrhtbd in® of dARH n!ib‘BSr'd?Ed

i Nt o secogdaronwGistdeoywsper , and which is softened between 130 C and 140 C,
mel t ed atBmecﬁdem&rﬁkmtoeﬂdnwﬂemmmsed at 270 [err] Il. Synthetic
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A. Synthetic rubber is produced by the catalysis and polymerization of petroleum oil.

B. it is classified into diene, olefine, sulfide compound, organic dilicon compound, fluorine compound,

ester, and vinyl compound. Diene (BR, SBR, and NBR rubber) and olefine (Il R, EPM, and EPDM rubber)

have been found to have more economical properties than the others, with rapid reaction rates. The
45 majority of diene are 1,3-butadiene and |soprene The majority of olefine are isobutylene, ethylene and

propylense.

The materials currently used for tyres and wire insulators are mainly either natural rubber or synthetic
rubber (in the latter case preferably either diene or olefines). The constituents are variably proportioned for
specific use. Additives, such as antiager, preservatives, fillers, coloring agents, etc., may also be incor-

50 porated into rubber products.
Rubber manufacturing is primarily a process of polymerization and copolymerization.
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50 porated Into rubber products. Rubber manufacturing is primarily. a
process of pol ynerization and copol yneri zation. 55 2 EP 0 535 253 Bl |.
Polymerization n [err] [err] 10 |EP0G8p&SYBEri zation n ( CH2=CH CH=CH2
[err] [err] [err] styrene initiator 20 25 -[err] [err] [err] 30

These connpounds are pol ynerized and copol ynerized as a result of the [err]
bond" s ag%igﬁmgr el ectron, 35 formng -C carbonium thereby reacting

with free radicals.noLe rapLdlY: @ RY OF THE | NVENTI ON Accordingly, it
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novel process for prEHyefHg PRe| “RF’ 2 Eeii'%r?)y Gk CHY +CHYGEL e rubber with
a suitable catal yst under specific tenperature and pressure conditions.
Anot her object of this invention is to provide a novel process for
produci ng fuel oil and gas by cracking rubber, conprising the reaction of -
sel ectgd licedpalyinerzations t h wast e rubber, wherein the catal ysts are conposed of
CaO N, XT-10, and traces of Nb and Ti. The waste rubber and catal ysts are
heated gently, softened at 45 about [err], and stirred for about 1 hour at
about [err] el priesSCHECHECH e+ rEROHCH-CB=CIlCreased to 2 kg/cnR. The
formed products arl:ffhen fil tgred, condense%lf]fand fractioned into |ight
oil, heavy oil, and gas for respective GH?ijkﬁFOthhecnetqmecmées) and
_advant ages of the present application will peconme apparent as the follow ng
description proceeds, and the features of rfgBgty which characterize the
~invention will be pointed out with so partjcularity In the, clainm annexed.
:t%E%nd forming a part of this Invention. Al LEFFPESDYS Hi bRt onre
PREFERRED EMBCODI MENT The present invention felates to a process for
produci ng fuel oil and gas by cracki ng wastle rubber, 55 conprising the
reaction of 2-6 parts catal yst with about parts waste rubber in a
reactor. The catalyst is conposed of 15% 23% by w. of caO 40%[err] by
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These compounds are polymerized and copolymerized as a result of the » bond's affinity for electron,
35 forming -C- carbonium, thereby reacting with free radicals more rapidly.

‘SUMMARY OF THE INVENTION

\_/ Accordingly, it is an object of this invention to provide a novel process for treating waste rubber.
40 A further objact of this invention is to provide a novel process for producing fuel oil and gas by cracking
waste rubber with a suitable catalyst under specific temperature and pressure conditions.
- Another object of this invention is to provide a novel process for producing fusel oil and gas by cracking
rubber, comprising the reaction of selected catalysts with waste rubber, wherein the catalysts are composed
- of Ca0, Ni, XT-10, and traces of Nb and Ti. The waste rubber and catalysts are heated gently, softened at
45 about 230°C, and stirred for about 1 hour at about 280°C. The pressure of the reactor is increased to 2
kg/cm?2. The formed products are then filtered, condensed, -and fractioned into light oil, heavy oil, and gas
for respective storage.
Further objectives and advantages of the present application will become apparent as the following
description proceeds, and the features of novelty which characterize the invention will be pointed out with
60 - particularity in the claims annexed to and forming a part of this invention.
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“The present invention relates to a process for producing fuel il and gas by cracking waste rubber,
§5 comprising the reaction of 2-6 paris catalyst with about 40 parts waste rubber in a reactor. The catalyst is
composed of 15%-25% by wt. of Ca0, 40%-60% by wt. of Ni, 20%-40% by wt. of XT-10, and traces on Nb
and Ti, and XT-10 is a mixture of one or more of the following groups: dolomite, garbbro, microcline,
Muscovite, tourmaline, talc, graphite-silkymicaschist, syenite, limestone in form of iens, limestone in



Muscovite, tourmaline, talc, graphité-silkym caschist, syenite, |inestone
in formof lens, linmestone in 3 EP 0 535 253 B1 saccaroid form
magnetite, line, |inestone and [EF@&635283 B1 ay or China clay. Preferably,
the catal yst is conposed of 20% by w. of CaO, 50% by wt. of N, 30% by wt.
of XT-1 O, and traces of Nb and T|. F| rst, the catal yst and waste rubber
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rubbef. The follow ng exanply TTTUptraigs_the rnventjon. 5 EXAVPLE 400kg
of waste rubber added w tth—36kg—ef-t+he-—dbeve—renttoned catal yst is placed
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"Prodygts 40 WAste Rubber 400kg (1) gas 51.6kg  12% Cat al yst
30kg (Mht oi | 73. 1kg 17% (3) heavy oi | 86kg 20% ( 4)

i o
car b de- Sl 172k9ubber 4 wnirfl 30kg of the above-mentioned catalyst is placed in a reactor and (5)

netal ngern y hea't:‘ng'ﬁ 0°C. At this %me, the blend begins to soften and melt. Then the mixture is stirred for 1
hour at 280 C. When the temperature is elevated to 320°*C, CO; is released first, followed by fuel gas. At
the same time, the pressure of the reactor is increased to 2 kg/em?, and the gas products, filtered and

" condensed, then flow into a storage tank, later to be fractionsd into light oil, heavy oil, and gas. The total
reaction time is 2 hours.

30

Result
35
_ . Reactant & Product Table
\s/‘w Reactants ' Products
Waste Rubber | 400kg | (1) gas 51.6kg 12%
. Catalyst 1 30kg | (2) light oil 73.1kg 17%
' (3) heavy oil 86kg 20%
(4) carbide slag 172kg 40%
45 (5) metal wire 34kg 8%
' (6) slag 12.9kg 3%
Total 430kg 430kg | 100%
50 The cracking procedure of the present invention uses the specific catalyst to complete the cracking of
rubber within a period of 2 hours.

While the invention has been explained in rolation to its preferred embodiments, it is to be understood
that various modifications thereof will become apparent to those skilled in the art upon reading the
specification. Therefors, it is to be understood that the invention disclosed herein is intended to cover such

56 -modifications as fall within the scope of the appended claims.



(6) slag '12. 9ky 3% Tot al 430kg 430kg
100% 50 The cracking procedure of the present I nvention uses the
specific catalyst to conplete theERD&38R5yBOf qm Lod- of 2
hours. Wiile the invention has been explained in mm‘mm‘mﬂumm referred
enbodi ments, it is to be understood that various nbdi%i ¢atfond thereof will

becone aﬁ%ﬂwént to those skilled in the art upon reading the speci fication.
Therefore |t isto be understood that the invention disclosed hereinis

i nt ended 't o? t%jvsl far R %out !99 e P'f P g?so'ﬁ(s”;%t‘sm lzji‘f'ﬂ"’"'vxf PRriFing H‘g?’gi‘% f#6 t;‘l‘ﬂ?
aernded cl ; , !
fuel ofl an r 408°r'm%/‘k o ; 4%:} dolo EH cefg ? P %%) vte ur N l%?
catal yst wi i: ell ) f r o gséz , mag:
catal yst i sn&g Srosl@icl Y ¢

20% 40% by ¥dn utt 3856, Sl str 1, ho%@h

ber heated
one or,nor ereeétortbbﬁg tnaletsemorwo@ b RYIEHE; gaéc&danats Bus BAel BEIRYy théh doliddlsune,

dstheaprggs 4 GheOf
Muscovite, tournmaline, talc, graphite-silkym caschist, syenite, |inestone
in form af heseess dsTaGMEN® crarmSﬁomaarnosari: G431 produbie Gire fn.&ﬁdrtﬁeered | cfdendsti, 1@t One
and por cel airaticdintodightGh,iheavy oll,ayd gesadrdespediad siaageand wast e rubber bei ng
heat ed gently, softened at about [err] and sti rred for about 1 hour at

kg/ cn@;- gas products thus fornmed being then collected. 2. A process as

“cl ai med i 8Pwress 25 clgimed enotwnsarvdlergesraiépetdmwmame&t o0ty Wi df Cad.&8% by wt.

condensed afr ¥ 3PTeckytwt.oh XTH19. AecbiracpgiNognd T heavy oil, and gas for respective
torage. 15 3. A process as clainmed in claima1l, wherei n t he total

re ti8n PH’?E‘"F%’"%’I?out 2 hours 4. A process as claimed in cIar m3 wher ei n

sal d cat gl Y5l tahedn G 9'11% Suichaon #9281 o Whos 40F von d %Oﬁ%léy
o of b 1gsrehs i% L3C 6 ol Pm’ i .".ngf.;rfeﬁh r&%ﬁ.ﬂg 2 & 3%'& zur
2

Her st el | ung, Q. iBrhtspriaGht Q%@%% tsp éé\t

von 2-4 Te' o%mdﬂa.haf Me%ﬁahﬂvoﬂé\i(ﬂﬁ‘&lﬁ fsch S'giﬁér (o8} rAnfofb 887 folbéhd@r'r Gr’% (?s?'kt or
auf wei st, WBAGhit, SRAbISAMRINS MuSKovie H8rmbr, 22k, (& ¥dnfiebiddtgmiRdiichieRi syéri stein
Gewl cht spr o@erdmNon Gkberbibs CRKsEH MPB&ZRHRIdIoR; Magnett KalRPKAIRRIN2Ed KaoliY @BerND
und Tl best péitellarneriothob¥ildet Katelysatotaid et MAiguitini Sbimath eriezt weradh, Béi @iigetinf 230°C
f ol genden Gweaighpgemacistt werdse) andi liej ukgafibh280,° C Mikiead ungefiMu s lsamtid gerThut wartien) der
Tal k, 4@ aphDiuekSdésd Beagiloisnaut uagstihe £ eg/icmBSgbdhtt wirdKerddkdié @b rgebildetbro IGaspraginkte dann

Li nsengl as, agefarganaverdenn Saccharoi df orm Magnetit, Kal k, Kal kstein und

Kaol i n oder Porzell anerde; wobel der Katal ysator und der Al t gumm schwach
erhitzt Wer M@ﬁhre'baem%@ewrtrchrt 280 dorT djfe Gesprogeiie altertviie gefiliart. kendenpiert. uid g ahr
280 C wahr eH%P"ﬁ’r'@é'F‘ﬁFﬁ' “'1d %G’l‘lﬁ@"'@f&\"‘!ﬂ?ﬁ"tzwﬁ%P gerennteySpeiggrung.  Dr uck des

Reakt o¥®*s auf ungeff /cmZ erhéht wird: und die soBg§b| | det en

C(]|3aspr odul&g VerRhYRP 8R é‘l“ aﬂ RRL AR fe g?amwer‘ﬁmséﬁt ygeavR wg?ﬂ“&ez% bei delm :
~die Gasprpo 2 ens e cRShyer 6
ong e H R A e RS et By i

Revendications

1. Procédé de production d'huile combustible et de gaz par craquage de caoutchouc, comprenant la mise
en réaction de 2 & 6 parts de catalyseur avec environ 40 parts de déchets de caoutchouc dans un
45 réacteur, dans lequel ledit catalyseur est composé de 15% & 25% en poids de Ca0, de 40% & 60% en
poids de Ni, de 20% & 40% en poids de XT-10, et de traces de Nb et de Ti, ledit XT-10 est un
mélange d'un ou de plusieurs des groupes suivants : la dolomie, le garbbro, la microline, la muscovite,
la tourmaline, le talc, le graphite-micaschiste soyeux, la syénite, le calcaire sous forme de lentille, le
calcaire sous forme saccharoide, la magnétite, la chaux, le calcaire et le kaolin ou le China-clay; ledit
50 catalyseur et lesdits déchets de caoutchouc étant chaufiés doucement, s'amollissant & environ 230°C
ot agités pendant environ une heure & environ 280°C, la pression du réacteur étant augmentée 2

environ 2 kg/cm?; les produits gazeux ainsi formés étant ensuite recusillis.

2. Procédé selon la revendication 1, dans lequel lesdits produits gazeux sont davantage filtrés, condensés
56 et fractionnés en huile légére, en huile lourde et en gaz en vue de leur stockage respectif.

" 8. Procédé selon la revendication 1, dans lequel le temps de réaction total st d'snviron 2 heures.



3. Verlahren genr AB Anspruch 1, bei dem di e gesamte Reaktionszeit ungefthr
2 Stunden betragt. 4. Verfahren gemaB Anspruch 3; l\ﬁmuﬁmmmmtml)ysat or
aus 20 Gewi chtsprozent CaO 50 GempsBs 258 Bt zent Ni zent
XT-10, und Spuren von Nb und Ti besteht. 40 Revenditat9orhs ¥. Prot~d4 de
production d' huile conbustible et de gaz par craquage de caoutchouc,

_conpr enént PrPefdérselen Ia revendication ndage leguel fedit priaiyssur @st compest yis @0R6 eaweids €n04Q.on 40
parts de d¥cie < Relds de BiufeBl5eien epidssie R-1 8t de tracesalg Mbetide Tidans | oquel | edit
cat.al yseur est conpose de 15% a 25% en poids de CaO, de 40% a 60% en poi ds
de\NM , de 20% & 40% en poids de XT-10, et de traces de Nb et de Ti, ledit
XT-10" est un nel ange d'un ou de plusieurs des groupes suivants : |a

dolom e, le garbbro, la mcroline, la nuscovite, la tournaline, le talc, le
graphi te-m caschi ste soyeux, la syenite, le calcaire sous forne de
lentille, le calcaire sous fornme saccharoYde, |a magnetite, |la chaux, le
calcagpre et le kaolin ou. e China-clay; ledit 50 catal yseur et lesdits
dechets de caoutchouc etant chauffes doucenment, s'anollissant a environ 230
| C et agitds pendant environ une heure a environ 280 C, |a pression du
reacteur etant augnentee a environ 2 kg/cnR; |es produits gazeux ainsi
fornbs dtant ensuite recuelllis. 2. Proced6 selon |a revendication 1, dans
| equeb | esdits produits gazeux sont davantage filtr~s, condens6s 56 et
fractionnes en huile lIgbre, en huile |lourde et en gaz en vue de |eur
stockage respectif. 3. Procede selon la revendication 1, dans |equel |le
.tenps de rdaction total est d environ 2 heures. 5 EP 0 535 253 Bi
I T e A ¢ A I I I 1 O O M S * 4. Proc6d6 selon la
reWﬁ&i cation 3, dans loquel [edit catal yseur est conpose de 20% en poids
de CaO de 50% en poids de Ni, de 30%en poids de XT-1 0 et de traces de Nb
et de Ti. 10 15 Y20 25 30 36 40 45 50 55
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