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(8] The cost of converting the energy contents of waste into electric power through in-
cineration is, however, very high, usually requiring large plants if conversion is to
yield a good financial return. The high costs are the result particularly of very strict
public regulations regarding the release of polluting emissions into the atmosphere.

(9] Pyrolysis is known traditionally as the conventional retort dry distillation process
utilizing an external source of heat, sometimes combined with partial combustion of
the contents in the retort. Examples of such processes are the production of wood-
tar/charcoal and coke from wood and coals respectively. In modern plants, pyrolysis
may be best known as what the petrochemical industry refers to as 'cracking.'

[10] Even after the invention of the magnetron in 1921, which used radio tubes to create
the microwaves (MW), it took a quarter of a century before MW generators reached
the market and came into practical use. In the post-WWII period, MW processes have
found multiple applications within industries and in private households.

[11] THE PRIOR ART OF MW TECHNOLOGY

[12] The known as the prior art of MW technology is the process in material pyrolysis.
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[ 17] Through the present invention, a mcrovtave pyrolysis system nust have
a stronger mcrowave energy zone conpared to ordinary m crowave pyrolysis
so that m crowave assisted flash pyrolysis can be well carried out. The
pyrol ysis gas generated froma m crowave assisted flash pyrol ysis system of
the present invention can contain | ess carbon hydrides. [81Next, the
details of the enbodi nents of he present invention will be given,



[ 191BRI EF DESCRI PTI ON OF THE DRAW NGS [ 201Fi gures 1(a), 1 (h) and 1() show
sone enbodi nents of the present invention, [21] Figures 2(0 and 20-4 show
tuning structures of sone enbodi nents of the present invention. [22]
Figures 3(a), 3(b), and 3(c) show gas collector structures of sone

enbodi ments of the present invention. $23.]Figure 3, shows a path of
:wolysis gas | eaving the chanber [or Sollit3 enbodi nents of the present
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window coming from a microwave inlet, wherein a wet pyr01y51s gas and a pyrolyzed
dry-end product will be produced by a flash pyrolysis process; collecting the wet
pyrolysis gas by a gas collection unit through a wet gas outlet; and transporting the
pyrolyzed dry-end product to a dry-end product outlet; wherein the pyrolyzed dry-end
product is transported out of the chamber.

[17] Through the present invention, a microwave pyrolysis system must have a stronger
microwave energy zone compared to ordinary microwave pyrolysis so that microwave
assisted flash pyrolysis can be well carried out. The pyrolysis gas generated from a

microwave assisted flash pyrolysis system of the present invention can contain less

carbon hydrides.

[18] Next, the details of the embodiments of the present invention will be given.

[19] BRIEF DESCRIPTION OF THE DRAWINGS

[20] Figures 1(a), 1(b) and 1(c) show some embodiments of the present invention.

[21] Figures 2(a) and 2(b) show tuning structures of some embodiments of the present
invention.

[22] Figures 3(a), 3(b), and 3(c) show gas collector structures of some embodiments of the

present invention.

[23] Figure 4 shows a path of pyrolysis gas leaving the chamber for some embodiments of
the present invention.

(24] Figures 5(a), 5(b) and 5(¢) show a side view that how a microwave-transparent
rotating window is operating for some embodiments of the present invention.

[25] Figures 6(a), 6(b) and 6(c) show different types of microwave-transparent rotating
window used in the present invention.

[26] Figures 7(a), 7(b) and 7(c) show a top view that how a microwave-transparent
rotating window is operating for some embodiments of the present invention..

[27] Figures 8(a), 8(b), 8(c) and 8(d) show one kind of first batfle plate used in some em-
bodiments of the present invention.

[28] Figures 9(a), 9(b) and 9(c) show one kind of first battle plate used in some em-
bodiments of the present invention.

[29] Figure 10 shows one kind of second baffle plate used in some embodiments of the



1301Fi gures 11(a), 1li (b), 11(c) and. 11(d) show one kind of second baffle
pl ate used in sone enbodi nents of the present invention. [31]Figures 12(a),
12(b) and. 12(c) show sone kinds of tuning plate used in sonme em bodi nents
of the present invention. [321Figures 13(a), 13(h), 113(c)., 13(d) and
13(e) show sone kinds of tuning plate ¢4sed in sonme enbodi nents of the
present invention. [33]Figures 14(a) and 14(b) show sone ki nds of tuning

pl ate used i n pomentemeodinent s of the present invention, [A Figures 15(a),
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[37] Figures 1%g$nw$§%}§%&€%§§%%?ﬁﬂﬂl16(d) show sonme ki nds of feedsiuck

inlet used in resent invention. 1 381Figures 19
show one [RZhd offigusesdistacié(Pnl &e)- &géaandnl%%ﬁb%ﬁ%ﬁbﬁ%mféummgﬁ@tqoméééht
invention. [ 39jshhgehBoBmef a) thapesadd(nlejtiocdhow sonme ki nds of feedstock inlet

used in jﬁgﬁ (e) eM; %?éjsl lrl‘g ﬁélﬁ(il( ?%1(8 &%%x/pslorlzr)lﬁ%ﬂ‘}ds ioPéGﬁ{rPh% é)?a{? 4 eé?ll fdn%"éﬁodz melgt

21(b) an m crowave |

of the present invention.

[34] Figures 15(a), 15(b) and 15(c) show some kinds of leveling mechanism used in some
embodiments of the present invention.

[35] Figure 16 shows a leveling mechanism of one embodiment of the present invention.

(36] Figures 17(a) and 17(b) show one kind of feedstock inlet used in some embodiments
of the present invention.

137] Figures 18(a), 18(b), 18(c) and 18(d) show some kinds of feedstock inlet used in
some embodiments of the present invention.

[38] Figures 19 show one kind of feedstock inlet used in some embodiments of the
present invention.

[39] Figures 20(a) and 20(b) show some kinds of feedstock inlet used in some em-
bodiments of the present invention.

[40] Figures 21(a), 21(b) and 21(c) show some kinds of microwave inlet used in some
embodiments of the present invention.

[41] Figure 22 shows some kinds of microwave generator used in some embodiments of
the present invention.

[42] Figures 23(a) and 23(b) show some kinds of extractor used in some embodiments of
the present invention.

[43] Figure 24 shows one embodiment of the present invention.

[44] Figure 25 shows one embodiment of the present invention.

[45] Figure 26 shows one embodiment of the present invention.

[46] DETAILED DESCRIPTION OF THE INVENTION

[47] The present invention provides a microwave assisted flash pyrolysis system 1 as

shown in Fig. 1(a). The microwave assisted flash pyrolysis system 1 comprises at least
one microwave generator 191 and a chamber 16. The chamber 16 comprises: at least
one feedstock inlet 14, at least one tirst baffle plate 12, a microwave-transparent
rotating window 11, and at least one microwave inlet 15, at least one wet gas outlet
192, and at least one dry-end product outlet 193.

[48] As shown in Fig. 1(a), the feedstock inlet 14 is used for introducing feedstocks 110
to the microwave-transparent rotating window 11, and the feedstock inlet 14 is



enbodi nents of the present invention. Figure 22 shows sonme ki nds of
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enbodi ments of the present invention. 4:3jFigure 24 shows one enbodi nent of
the present invention. 44!Figure 25 shows one enbodi nent of the present
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[52] Please refer to Fig. 1(a) again. The microwave inlet 15 is connected to the
microwave generator 191, and is used for introducing microwave energy upward (flash
arrow 1633, as shown in Fig. 1(b)) into the pyrolysis sector 1050 that is disposed over
the microwave-transparent rotating window 11. The microwave energy 1051 could be
limited between the first baffle plate 12 and the dry-end product outlet 193, as shown
in Fig. 1(a).

[53] Please refer to Fig. 4, where the wet gas outlet 192 is connected to a gas collection
unit 41 for collecting wet gas from the pyrolysis sector 1050. Please refer to Fig. 1
again. The wet gas outlet 192 is disposed over the microwave-transparent rotating
window 11.

[54] It should be noted that in some embodiments, the atmosphere inside the chamber 16
consists of an inert atmosphere, and no oxygen is added to the chamber 16.

[55] In other embodiments, as shown in Fig. 1(b), the microwave assisted flash pyrolysis
system 2 could further have another baffle plate, such as a second bafftle plate 121.
Said second baffle plate 121 could work with the first baftle plate 12 to further define
the pyrolysis sector 1050. The second baffle plate 121 is disposed over the microwave-
transparent rotating window 11 and between the first baffle plate 12 and the dry-end
product outlet 193.The tuning plate 13 shown in Figs. 1(a) and 1(b) has at least one
hole 132, as shown in Fig. 2(a). Alternatively, the tuning plate 13 may has many holes
131, 132, 133, 134, 135, as shown in Fig. 2(b). The hole 132 is designed to free the
wet pyrolysis gas generated during the microwave assisted flash pyrolysis.

[56] As shown in Figs. 3(a), 3(b) and 3(c), the microwave assisted flash pyrolysis system
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[62] In other words, the microwave-assisted flash pyrolysis system of the present
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such material); [68] Thermally resistant: [691- Thermally chock resistant;
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di sposed on the m crowave-transparent rotating w ow 11..
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first baffle plate 12 s relative locations to a ] 708
and the m cr ondV Pridhepisrane hesnasnag WTdomorey e FHEPYFSHaERS gfndpapis 801
bet ween. the bobthpredbf dieendtériastpldvadfibeer pihithas @ residartt ethermal shock. The

ni cr onave- dm sgg@r%a‘re%d%l%é%&?‘ieﬂa%dﬂ‘gﬁisl?is é)ge '?2 ﬁfﬂcr@%%@—t{-éﬁlsﬁarérﬁqg{agjﬁ%?gy ‘o

focus and penetration nto t st oc of the mcrowave e
maxi mi ze the r&fdosckli on of microwaves through the gap 801, as shown in
Fi g. 8(a)[75]shoulTde besdtit mvehiz@th®Présddsonire ettaidnmpoenefigybaefid pleiear2Cyhe

LTI, SRR YR I RO L B )
pass through aPlap 881t Had@rterdhsgan beswavivadkelst v syioprlysil3 isect or
1050 (marked byras daishedtilhne}atiohitd @aR Y0P biySths nBQCH Ove-EOSParedtir6h M@V €
assisted flas hw'?r}ﬁ%%' % jﬂ?e jiigtagcaéroi%iggg 801 between the bottom of the first baffle plate 12 and
the microwave-transparent rotating window 11, is decided by a rule regarding focus
and penetration depth (into the feedstock) of the microwave energy to maximize the re
flection of microwaves through the gap 801, as shown in Fig. 8(a), should be
minimized so as to meet any energy efficiency requirement desired by a user of the
present invention.
[76] Fig. 8(b) illustrates a structure of a first baffle plate 12. Feedstock objects 110 pass
through a gap 801, and reach a microwave assisted pyrolysis sector 1050 (marked by a
dashed line). In the pyrolysis sector 1050, microwave assisted flash pyrolysis is carried
out over the feedstock objects 110. Please refer to Fig. 8(c) and Fig. 10. If the
microwave energy is dense and strong enough, all feedstock objects 110 will be heated
and transformed into wet pyrolysis gas and chars 1117 in a quite short pryolysis time.
[77] In some embodiments, the microwave-assisted flash pyrolysis system of the present
invention has the first baffle plate 12 and second baftle plate 121 that comprise at least
one gas nozzle for introducing inert gases. The idea is described as follows.
[78] To make microwave pyrolysis more complete, the present invention provides a
solution where a first baffle plate 12 has at least one gas inlet 91, as shown in Fig. 9(a)
and 11(d). In Fig. 9(a), a first baffle plate 12 has more than one gas inlets 91. But, in
some embodiments, a first baffle plate 12 could have only one gas inlet 91.

[79] Through a gas inlet 91, inert gas can flow onto the microwave assisted pyrolysis
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Fig. 11(d) shows a side view 94 of how inert gas injection related to a second gas inlet



1102 is operating in terns of what is described according to Fig. 11(14
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system f or Confc{nﬁ%ﬂél nggﬁéﬂiﬁfgﬁﬁérﬂtlﬂ‘?ﬁo?f:o&n%ﬁm @%Hﬁ@&/s aE's}féﬁxﬁrﬁn:Eis% (ch @nd 1 9-

1(c). In sone e mcrowaye- assi st rolysi s system1
conprises a codf |‘?1sgm§‘§}§)fl%4ﬁ%‘74h‘t sty ppted 2 talé&fﬁ-f'f’%‘ﬂ Eﬁfﬂ 8 thev s gas
conmponents or hhelshapenbe6Theli@Bloineepsseserash pyehdonyads of preguisdes nore

details about the, &w&%&&e& 08 gy ThRG P @t RSpRROMN L0 Fhge 12(2) O

12, In one enbodi ment S atop view o t.uni n% e 13, and
Fig. 12(h) is a%zaled@rm ésN Cf’ﬁ‘élef%lgﬁbt ?)‘Wéft’sémls(’“k\‘h%aﬁpﬁﬁﬁiﬁ’g‘ PPEEE13 has a
single | ayer asmwvshoan in Fig. 12(b), [891As shown in Fig. 12(a), a tuning

plate 13 y ha 11 and
Phe catalST ncge Puiithed ok oBR0 B ek By BlBRN S U (b Budl )
mesh 1201 may bejobifitehe W@é%\&%ﬁe@mw@d ﬂ%@tyrféymwst%rﬁé UiegirpRen B HEEIos.  When
the ring 1211 csulsepaestLd afcbsimotsheeabadoypsbllings lendpe2dre oatthhﬂnﬁein be

shown on the tuypi te 1 t : i

| ocated in theﬁﬁo{%e@f ?Oﬁ\% ﬁf?nln SOgﬂﬁlhea bé) %Q?‘Slg%?ﬁsl%%gém%ﬁsﬁg‘zﬁ&&

tuni ng plate 18ystayl ﬁ@v@lﬁ?ﬁhyo‘éﬁ@éy%}@ﬂ I Resntgprempogpre, Ofp_zﬂees and 1204
So, the tuningc@hgdnd3r ﬂﬁy;hﬁﬁly& 1gany hol es, correspondi ngl y ' Cat al yst

e TeeRyL et o TR b GRS L BB LD SO Bhen,
meaning U. thé3 gaﬁloﬁvmowthh&z (a)éo ﬂ%(axnlmgneterm@@m@g ﬂ@(wq 3 tonduevcgwpcu se

gases other thamipahens, and Fig. 12(b) is a side view of the tuning plate 13. The tuning plate
13 has a single layer as shown in Fig. 12(b).

[89] As shown in Fig. 12(a), a tuning plate 13 may have a ring 1211 and a catalyst mesh
1201. The ring 1211 and the catalyst mesh 1201 can be separated. The ring 1211 and
the catalyst mesh 1201 may be jointed mechanically together by some joint members.
When the ring 1211 is separated from the catalyst mesh 1201, a hole can be shown on
the tuning plate 13. In other words, the catalyst mesh 1201 is located in the hole of the
tuning plate 13.

[90] As shown in Fig. 12¢c), a tuning plate 13 may have many catalyst meshes 1201, 1202
, 1203 and 1204. So, the tuning plate 13 may have many holes, correspondingly.

[91] 'Catalyst mesh' means that a mesh that comprises catalyst materials. The catalyst

materials can transform pyrolysis gas into carbon monoxide and hydrogen, meaning



nonoxi de and hydrogen. It should be noted that the |eaving gas flow m ght
still conprise gases other than carbon nonoxi de and hydrogen because the
catal yst used mi ght be aged, or poisoned, so as to reduce the efficiency of
the pyrolysis gas EfallSformation, [92] Alternatively, the present

i nvention provides another structure rélated to a tuning piate 13. As shown
in Fig. 13030 . catalyst nesh 1301 is a separate device froma tuning plate
13. The cat al ysle greshw 1801 leaig) thpdsedheolfewilanattonpwa \gescs oérs danentbon

rotating: w nd%nga;i]de %ﬂsﬂlgﬁ%{%ﬁnqaﬁfhmsﬂe nBked [fha%?hgleaiv&g%ﬁﬂeﬁl%%gg@iﬁw the

t
tuning plate 13 [93 ina), the m crowave-assiste sh pyrolysis
system 1 coul d PUPENRErSCE SHist hascabappantqiidendBEHod P oF teuriahet isdacki ng
chemi cal bonds népit bk ageds epai@hed)go ehemedaat theicffilidngy oDhPen@nist:s a8 tWels-
pyrol ysis gas. fél;gﬁﬁig@t alytic mesh 1301 is |l ocated on (Fig. 3(d)), fastened
6) (Fig. Béa)), or Tocated underneath (Fig. 3(e)), the tuning plate 13.

Pl ease rdPeél t o Hiegatiydy.dhe pigeinhinveriien eeviley tidharasprtargoalated 19 praingd above
t he Im‘cr owave- Tp[aiw'lﬂ)l fia;@eufttwrri@tfag.imﬁ.),v&dach@%m hksh I@4ﬁ¢s§se§ﬂ@%ehiﬁelﬁioﬁ1al3(al),
pyrolysis gas wl ow, t-hr ou t he Y ) the tuning plate
AT OTre 71 e s N R I3h o e R BIR IR R O P e
one sanpl e of #&teEzaripsaw kbsHndlBe tatakyel orse 138hy|dispeted aelounhag npicrlec13. A
tuning plate 13 conprises a ring nmenber 1371. There is a hole 1378 on the

| ocat ed e tuning

tuning plate 13., The cataly sh.1301 is .8 sh ted bel ow th
ol at 6 15885 or v LSS T Rty B Py e R B SR SRR BN T ot T e
t hen | eave t hefwhantrerpribéa chirlglighmetthd0hodiduniyy 8rackigg phompicdrbeads angllfpr  t her e
mﬁy be se\é_er al ; b@8g a%?xﬂm b3dmg c@&ﬁ@ne@%@n%?E}Erblgsigﬁﬁygh@gatﬂ ﬁé&eé‘ﬁglﬁtﬁ f
shown in Fig. e). crowave- i ste a ysSjs.systemo
the present int %‘f -e(ganﬂsz]l@[ %@S) E%Wﬁ?cr\@églggz'@gn?r&&caﬁda%n GTEQ% éa ead%{‘ﬁsti ng
nmechani sm Thetadjapdit by Hechafirsntizs1Hat anat Toaddlyormerdnkddl iyloopel at ed.
Lo R g Ca aa R e betueen the. o o
ig. gai .unj s di spos
mcr owavg.[g‘?]r ans%ﬁrsg(ﬁ’{m I tl%f{]]i"’ﬁag’ [\E/)Wﬁéﬁ}%gflmir{ﬁ’“i ‘ﬁ%’ fhegcﬁé?yéh‘?lf’g‘[ 1304 5nd | gThe
tuni ng pl ate 1Beitsninsgdefldr Tiopldawnlizéctign tsHebefpyraslay sirgwdeéet.or and f or
securi ng (g&/xi Mgy . 0 EI4168 il feadst ) be
absor bed [g? t he@}gpﬁ(w}ﬁ%\ggs@ggﬁg@e %’ﬁ%@?‘ﬂ%tr[fgﬁb@% 1§ﬂ gﬁﬂgﬁﬁ%gpﬁggglgt 0
mini m ze iefi eBWE 1§o nippPIieP SRV ES SRGHSt TP eand’ b 6 'Ky Mk T rdiether gy
efficiency in thegpytolsits cselytonesh030] isfaonesexeunptésloasths howy flae EBgs.
1504 and 15(e) Pyt%%%isgg§wﬁgﬁg§ﬂ11€rodgﬁ\f@uﬁa ggj:eﬁplWIQMétdﬁﬁtﬁéhQEmrtﬁmétrUCtural

expl anati on about "a tunin n-sone e ments, the tuning plate 13 is
fixed at one | eVASIPRL0 QHARA thefolgkHP. The present invention provides an
adj ust i ngodrechanilsmatielf,itberambybée ngepl Bdles 1374, 1375, 1376 and 1377 in a tuning

plate 13 as shown in Fig. 13(c).

[97] The microwave-assisted flash pyrolysis system of the present invention further
comprises a tuning plate 13 and an adjusting mechanism. The adjusting mechanism is
automatically or manually operated. The tuning plate 13 is connected to the adjusting
mechanism. Please refer to Fig. 1(a) again. The tuning plate 13 is disposed between the
microwave-transparent rotating window 11 and the wet gas outlet 192.

(98] The tuning plate 13 is used for optimizing the pyrolysis sector and for securing
maximum microwave energy to enter input feedstocks and to be absorbed by the input
teedstocks. The tuning plate 13 is also used to minimize retlected power to microwave
magnetron and to keep maximum energy efficiency in the pyrolysis sector 1050, for
example, as shown in Figs. 15(b) and 15(c).

[99] The present invention also provides another structural explanation about a tuning
plate 13. In some embodiments, the tuning plate 13 is fixed at one level as shown in

Fig. 14(a). The present invention provides an adjusting mechanism to fix a tuning plate



12 13 at one position. As shown in Fig. 14(a), at |east one stick 1401,
1402 is provided to fix the position of a TIMiEl g plate 13, The stick 1401
(or, 1402) penetrates the tuning 1601 of the chanmber 16, and is fixed to
the tuning 1601. The stick 1401 (or, 1402) also penetrates the tuning plate
13, and is fixed to the tuning plate 18. By this adjustinai heChaflitiEll, a
tuning plate 13 is not novable during m crowave pyrolysis, [1001As shown in
Fig, 1l4(a), a nsardeyahtien. tAirhaon pliag.a4ls, leatoes sackpiddo) IRss seetded (¢l 950
mar ked by a da?ig%tgel\ﬁolsi%gn of ﬂﬁrnﬂl!g?ﬁz{tes 13 %ﬁg Qtﬁcknﬁaf'forgléfﬂgpf)ae%@trﬁtgghﬁecﬁ?nnl%% ns
m crowave energy. crowave energy 1's here limted to a speciall si gned
regi on so as td6@leidhe daimbeat6, amls fixeretofeg@ning d6dle ghe pHickst 49p ( prmdf02a glso

possi bl e to coptichueyskYuRer f1oE 1Bl i ehonaveudsspistad. BY ashadidiolkysi s
nmost efficient. Al ternati her, enbodi nent wher e

e ; etIFXS 'sFI g] %4[)(19 &ur?n%om% o%%?%pyrg{ys S
a catal yst nmesACIHTS™ & "WEER'AE & 1 O™ TURI HG opl ate 13 8PPk 1401 (or,
1402) penéttlat esistsheveatfagyldta) newm-mdvedle tamds pelef it pyheysasalyst mesh
1413. By this ag§HsikOOpReNas B0 Pardl | sB&oP ke 2L3gidmehatadmldiyst mesh 1413
are not novabl e .during m cr]}c(JIvvave pyr olysis. lgr%g%t%Theec rlefil%nt i hvention
al so prailici BUTANBIHEF e M WA aIE SR p AR B 4B s ekl (SrREer &R sq 3,
wher e t he | evebs oftutcherid aminp¢inmplnake k3 egiam apetiohb agedsibls tadpuisuovdie t ot al .

vol ULTE and geopBtdh thOmididRavkenSsiSREGsh pGRsRNSusPbrritRer. pyrol ysis sector 1050
as snown

, 15(a)., 103 Fi'lg. 15 di )f
m ermave (1041 ot GUEFRALH S g RS ey B SR BB RGO AS o
| evel i ng mecharipsreasoran tadjasbic1g. SrekHdtl ©m 14PRepcheadsi thgcaregstamiss m
conprises at | ?i’af_’,lt axR{d‘LQ figtd &gh%ﬁa@%ysg Qesh 14102%y thi@MmEiHﬁnﬁEﬁa%‘fsn%‘&%iﬁ% o

1402) is vertica I spose hanber 1321 The'l evel i ng nechani s

operating in ap\ﬂ,&yf/?’taﬁgfa%lyftdﬁ‘ishd“ﬁ HE 8OUBOYAS AR BTV O P SISt i ck 1401

(or, 1402)Q2]11041d hesamisemin b proidmianghpl sateudBegllonagort deust okngl401

(or, 1402) can L i i i nysFl 19, a
pheE (26hLed Al R0 lﬁ;%lﬁg 1518 bl b Rl ine 1)

. £
| evel i ng nmechahi sm conprises a |eve , a rol'ler 1 and a

track 1503. ThEOR@EGand pnmsEntering Syerealisaneny ddls Ryielysiasactmsilfgl pi down1 3.
The | eveling nentigr1sih0l is fixed to the roller 1502. The roller 1502 can

R o
i crowave- t r anspEreetthe prespnf Ryeiiiondens el conechHEsPRe sbptiIStRg Siacharsm.
1. 1051Fi gs. 15049 leadithg(m@dchhdidntiSémpises anenpeteatici gdchemodf annee endrodi ment
Chown ' 7 g. 148 b IR OGO, Lot ALE € inn oo BTG5l e 4 B
foiltnvs, A roPPeing502 wipiss a goviamrie 1alisonegyaleaeiekha Sk 188E isk03).
I ;avel i ng [mrérber ThSQbvéiferdt iox@dmtrlfg fihe1s @llbhgﬂlleilsﬁ&lalmtlherr, ﬂﬁmlchmgevcfe@ﬁ%)ﬁgltl501
o 20 Toves CoNaLe PRSI, (515 | LR TR fRRL TR e,
tuni ng pl ate 18cabeelS0derofpviteand a Thek 1508. Hicrlovpding s5mben B ipiperesses t he
downwar d di r eclk®nn@fngtdige MOVRERALIing REMbADNOIBITixeA h@ g eolidna S@E qmetdikr and
e e e ooy m MY LRY AR TN, 1 QRARRE Gl L8R, 1Rk W d QR0 W0
708 that is described in those statements related to the microwave-transparent rotating
window mode ot the present invention.
[105] Figs. 15(b) and (c¢) illustrate an operating scheme of one embodiment related to a
leveling mechanism. A tuning plate 13 begins at one level, as shown in Fig. 15(b).
Then, a process moves the tuning plate 13 downward as follows. A roller 1502 moves
downward along a track 1503. Because a leveling member 1501 is fixed to the roller
1502, the leveling member 1501 also moves downward. Consequently, the leveling
member 1501 moves the tuning plate 13 downward.
[106] Fig. 15(¢) shows the final position of the tuning plate 13 after the movement. The

two arrows 1551, 1552 expresses the downward direction of the movement. The



1107j For sone enbodi nents of the present invention. Fig. 16 shows anot her

| evel i ng mechani sm as an adjusting nmechanism A chanber 16 has a baffle
1602, The leveling mechanismof Fig. 16 conprises a |leveling nmenber 1501, a
roller 1502, a track 1501 and a |l eveling machine 168. The | eveling nenber
1501 is inserted into a tuning plate 13. The Leveling nenber 1501 is fixed
to the roller 1502. The roller 1502 can nove along the track 1503. In
addition, the tiaekentthOA3e e ée@@aﬁr}eﬂldl akeh thelveleleioig prRCHisnRcbE8050The

| evel i ng machi ne’# g@ﬁ ﬁz@ Ore%l LPQuer to operate the rotier 1502.
11081Besi des t Hi&*1%@ “%8 descr|5 d"above, the basic design idea
of a | evdlPHg nEFehamiesambodinants (éttht‘apr@a@m ingenppmthes. 16 Sh‘twsea@ﬂ@nywah@l ck 1401

(or, 1402). Any,c@Rmisd é&&h'a@{u@hﬂ@ﬁé’@ﬂh%%d@aﬁh&ﬂ 16 84 aedamaimgmmeamgng can
be used to achieve th l'ied t he

e I
descri ption of W& ‘%H e ]i6r?\9 tiSA. er n%)@‘iﬁf‘ lgﬁgsaerﬂﬁerﬁ?@g’rﬁ?ac% lgﬁé
provi des nore det alehgingbouthina 16@edstockng mewber 1401 jsnndEitegd inty ¢ aningaplate

Lg??sggc&'ogl e'élj’a]1ﬂ1e'l&eﬁﬁﬁﬁg&ﬁagxglgoglfb%&eﬁ%‘@théTr&Fek (13%(62! @IBee %ﬁiﬂfﬁ)ﬁégrﬁ (ﬁgfpvgr o

i is ing
1700. Bel ow t héloag)&ﬁ.twgk 156!y %ddéPOPufﬁaﬁ EFCkll%gg sTognssd it 5valpE %%?P{ﬁlﬁ}g
system of the [he&esling mudinkilés picidperatanivg, piveedstrocke bbjétt 450200 are
dr opped ({“%z; jhe %?Hésncﬂe %3991 rﬁ\§: éth&M‘déséhﬂéthoxUél@)oasJ Jil%[gn iiheofaedsfhock

objects 11 ass rou e t unnel
m crowave-tr an§|§a B ‘Péft St H‘Ql%%%w Ve G‘f"ﬂﬂ ‘l‘g’r‘k%ﬁ;@yl‘w@hé&%r ent
i nvention provpaesaanachercatlésigrof dtvaging eeasiiiog kan el weed bhchithedase refer to

Figs, 18(a), g{zéﬂag}]m&g& ﬁmeunne% O{I;Jggladdmhgaeszmtﬁm%lfmrm@s% vagshon is

to create a ch in own in
Fig. 17(d)0911114%e skewr lmﬁntlfiﬂgalsom?‘%les rapIF ekt BOK 4 RPHOC e Hnbigut er
portion 1701. @I(ab h&edd@@&‘lt deccaft id ;h&eﬁeedﬁtededdslonlt afiet 14 hissaramuapenidrg 1700.

| nside the f ee t‘ﬁé]f{(gtsur}%e o?tht% f&é&%& 1:11?69§4 1s e&lﬁ%@%&%%l?%% QOt her

design rel ated here are two
18(c) shows an@PQ’i’el“rg Ho8iisghtupeql 47 &% Whsnanietgiese PWH’é’F‘é systan af e @m@?ﬁftee sheet s
1704, 1705 andinkéfon 1Eb]_§bl atﬂn&( @rdsisektobcts Apo wieeMobd bhehefpgnind DM as

erbodi ment . 214138 LY VoG RLESERLAKENDIAR RLOLES 8, 81 1 fbyPed

choke 1901 as SHOWRi P esi used in
any enbodi rrent§>I@ﬁthtth@m[lqg@\é@@rﬁanﬁﬁwenltmﬁatggtwm@?j’néb or prevent the |eakage

of m crowaug en@[lgiyhat1l/el§l-4hé: p@qenzfﬂ@ éﬂtloﬁﬁb@ovﬂk@ bhothdrldasifi ﬁir@&eddb@c]pﬂﬂfh 1af
 first barfle Braeend rendsiraiiuabuclas 2Lk kS Gy Thdan-aet to
the feedstock fsrbeteattq chplse ishidameitynoE] 5702@®€i9€)18t0‘?h igled kElfl@Wflﬂolnl éﬁ/\é7ﬁi) pat h
to enter (fhe feedshogkid mbeishda ias& ihbe14@khn berceypties sAd. as tan arrow
1001. topside of the feedstock inlet 14 is an opening 1700. Inside the feedstock inlet 14 is a

choke 1703. Fig. 18(b) shows another design related to a choke, where there are two

sheets 1704, 1705. Fig. 18(c) shows another design related to a choke, where there are

three sheets 1704, 1705 and 1706. Fig. 18(d) is the top view of the Fig. 18(c) em-

bodiment.

(112} Alternatively, the present invention provides a grill-typed choke 1901 as shown in
Fig. 19.

[113] The design key of a choke used in any embodiments of the present invention is to

reduce or prevent the leakage of microwave energy.

[114] Fig. 20(a) and 20(b) illustrates the path of microwave energy leakage. As shown in
Fig. 20(a), there is a gap 801 under a first baffle plate 12. The microwave could leak
through the gap 801 to the feedstock inlet 14. As shown in Fig. 20(b), microwave
follows a path to enter the feedstock inlet 14, where the path is expressed as an arrow
1001.



14 1151To prevent such |leakage illustrated in Fig. 20(a) and 20(b), atstock
inlet 14 needs a choke to keep m crowave energy fromleaving the pyrolysis
sector 1050. ii 161The present: invention al so provides nore details about
a mcrowave inlet 15. As shown in Fig, 21(a), a mcrowave inlet 15 has an
outer portion 2101. The top surface 2141 of the mcrowave inlet 15 could be
attached to the m crowave-transparent rotating wi ndow 11, as shown in Fig.
21(c). Theisjop Swrkaee: saddkaoke tiveratcindig\26(a) ahe20(hb acadbdcbaletndticashed

to but under t hehéEech E%Vrr%c%?ﬁ/%gsgn%rg&%orﬁ Pe%@ﬁl%ﬂg p%(ﬁf%‘?%’geg‘%[ t(%]) the top

surface 2111 i S an openin hown 1n ernatively,
there is [h] opeﬁﬁhngre@ﬁm mentmpdsgqua@é nprg detgls a@ﬁ@mmicwmwgmlglléhﬁs

t1t 1t17}VbA|s ; 28\310 shddvFih §%e. éi(ﬂaﬁ aa)mlaﬂfdvaza(nlret asaasnanqmwwmn rhet. THs t(ﬁ[:ﬁ?lﬁ@c?
it pressed as a. ath o
transnitting n%iﬁo%é e EREF Y 1 %ﬁg ngg bSTa t%cﬁﬁ é{ot}iﬁ%mll C%‘g‘%bvf ralnsJ%ldi'malcent to a
m crowave- t r anspaimgntindot &t.ianghominrid big. 21(c). dge stvowrfagerg It gf thzr(uel)owayg_lllThe
Er esent 2'1?V)ent 4 1§|c§19€1 BE ﬁﬂdtﬂ%drl@ B& Lﬂ@&ﬁhé SicABRM- tﬁn&lﬂaﬁd’n@%ﬁé{tﬁlg![ \ﬁlhg&w ]}5

i gure e) s at a Jmu cro Xt en rom
t he bottom of i VSH &JF Eta‘fernzjﬂébgaar“eorlffm%?gqo hals| W‘h‘(ﬁ‘ %tlia])aﬁﬁerflﬁ?‘f r from
a chanber 16. Meoriowavpenéremgie foplshidws 241pat hoermr Egs2dbhs an arrow 2201 to

enter a ghafber A%@h Jlbﬁ‘l ALY AMa %&Qilzl%bpm&l&%avenh@m/m%t@rnﬁl gycan upward
transmt into the C anber

i.nlet .15. 11 91There m ght
be an embodi rreFﬂxPWFiésf‘H@ Fﬁl ‘P%\F&i‘glﬁéls%{'f%’r f‘B?f of FERi {8 fHFosrE S Higey-
pyrol ysi s sect Ome efnuitf ta¢ sion¢l R@0asdjnasit ext mactved e furospateni tgingeyindeahi.ng
that there vvouhgs %W}@Q{F 21@. Pr obl em wi th vapours contam nati ng t he
svavegui des an hhel r artz wi ndows, | eadi n%%oq% ower bei ngﬂa or bed and
heat i ng up'&lhe \?&hﬁﬂ’i’i&‘é“tfwe%noﬁcﬁlﬁ?tpr%@rsén‘{lﬁ@?f PY HBIBIGRE tétmor e,
the '"top' desi gnic) sHoinbittas a gaseleADR atd monmokaveriithks paindt frvieheborasit ofof t he

gas was creat eﬁu&g’fa%etra{n rén‘?g(g&&gq’f/mﬁ'%\g hesta ﬁﬂ%fr&ﬁ@%ha@rﬁ[@er 16 24010 khe

ot her hand, the solution provi present invention |s to introduce
the m cr owavescifighioHeys hP@théxﬁ’fF%?‘BWrWa%@ &9 EHE" & GEF g?rn]gf WHYENY £ rom

t he bottom of L@ PyweltSnskreesktehsrg) bait Lkp“mld/\amsmﬁﬂmtonha:crmm\eem thangpar ent
rotating w ndo%(\:/;ﬁw \%bgﬁ s the wi ndow, and we extract the produced wet
pyrol ysis Pas ri ove he regi on where they are generated. [1.211lin any
enbodi medt Bf t ngelﬁrfl@,i%]@rhe drlﬁvléﬂ‘ﬂlpf@ﬁt where g migropaYstare isd gy tIhEIr“ﬂtplﬂlfé,frthf‘c:onnect
a mcrowave geﬁﬁb@tsiarse&o@&it a&S tlﬁ?el‘@‘éﬂvajs BxtRicgd fdy thishidenireniongnhar gerer at or

2251 may be a g,art %ﬁa QE%%_@%) tHX/r u¥sséo ta ?&tﬁlg]ﬂ?{)w&@ uﬁés 8Nheir

i nventi on, -en rmve fr om t he
chamber 16 t hr ot van@mg& éan@lmg» FCDW b@mg Ia@‘{OfW aggl fl?aélflé P theoVindet's wg:
nmechani sms. | np@RewRFD adi, R, betHiekedr Nurﬁiéﬂnd% adeiedp’ ossidnahhibBs goRREgded to

E Eg ?nhggg%\/éG{ L%l:{g%g‘(ygte\%ﬁe#%&g?tyorﬁ %er %gl as L atetJI' bB{&O t?g d &%}Mﬁgtjp%&)er from
density).

[120] On the other hand, the solution provided by the present invention is to introduce the
microwaves underneath the microwave-transparent rotating window, from the bottom
of the pyrolysis sector. In this way, the microwave-transparent rotating window would
act as the window, and we extract the produced wet pyrolysis gas right above the
region where they are generated.

[121] In any embodiment of the present invention, a microwave inlet 15 may further
connect a microwave generator 2251 as shown in Fig. 22. The microwave generator
2251 may be a part of a microwave pyrolysis system of the present invention.

[122] Chars 1117 (dry-end product) may be removed from the chamber 16 through a dry-
end product outlet by different collecting mechanisms. In one embodiment, the dry-end
product outlet is connected to the chamber 16 for collecting pyrolyzed dry-end product

(Chars 1117) from the microwave-transparent rotating window by an extractor 1300,



15 as shown in Figs. 23(a) and 23(b). An extractor 1300 is used to nove
solid objects like chars 1117. 231As shown in Fig. 23(0, an extractor 1300
could be tocated next to a second baffle plate 121. An extractor 1300 rmay
be | ocated near a microwave pyrolysis sector 1050. But, an extractor 1300
may not be di sposed between a first baffle plate 12 and a m crowave
pyrolysis sector 1050. [1241The present invention also provides nore

details about ansiwhiRelor231:300d 28%) SH0MRaétBr 1300 is B30 iddno AN BXLIbRAL Qe 1300
is divided into t%/\ﬂ]els/ectl ons. One section 1311 is |located inside the

chanber 16, anghdr other section 1312 i.s |located outsid.e the chanber M
[ [ 25) The [d)?;ﬁjr at i‘onhofn arFigx23(@ctnor<tra3e0l 308 cadd be ldseidd ast foh bawsd biiflease

refer to Fig, ﬁﬁ(elfﬁ Aﬁ?e%c&laqﬁ@é Ve 16@@5&%&#@111%&@@@@50@&9&@&hﬁs& hars

1117 begin to he renove romthe the chars 111
begi ns by | ettiPHy 2k ﬁ’étfafﬁ’érlém&[fiﬁmﬁg??aﬁp?ﬁq?éetg’E?%%\gfsi%.ﬁL%plﬁe Pradrs r st
section 1311 omitrheaextyr@dgtiofech30R0. Then, the chars 1117 are conveyed by

the screvs,4315 R0d.DY el Qi oﬁ@&me a8l 90y k3 LEr e M ReLian of

t he nove is expressed as an_arrow 1 E@: e refer_to 23(b)
agai n. Once chéir&g123{l. ?Ié%ﬁc@h?@dﬂd‘dfdeflﬁéo BREPTS LG Bhtiamidll i he chars
1111 begin to ticapd Guideofe dhhmbexisr acittbe oth&0Bctiohhid18isrlectddontade thhe dr oppi ng
novenment is expy as art arrow 1371. Through an extractor 1300, chars
11 17 can he renpoved fromthe chanber 16. However, it should be noted that

an. extraétdr 130popsatptql gpgxracer fép0 lﬁéﬁ%crléfrdedsrf%l{l&i% Rgatdetn Bgy2¥hh be
used to renoveOabastsrsiiil7 fdomieherahanides, tibchafs1A81 Tien M ey ewaved assi st ed

Hash pyrolysis }}%yggrﬁ%{q& 'hl}: E)\%ﬁ%mhe chYr?rl.'if ins ® ll&tl@g c%&ﬁli*g\g%o,?ﬁ i

m crowave- assi S ySI'S sec eas

shows one i ndust¢ $ta¢WSsb3dI5@f61f3fﬁ‘ité‘?“é\%\lélb%@h%?’%ﬁc‘iol &N E@?%F}Vsﬁ grsshid¥ em 24.
The m crowave- a@ssh&ledb§ ihasfrePy 1 BISyHL SnE¥S trtinhddeadpictis@S3E2. The

m cr owave- tranﬁfartlerrllt rotmaotvgn ‘i‘éé‘xdﬁ)s %a@% % ‘Lllgﬁ baffle plate 2402, a.
second baffle 8 34615 1fnunl ng pei at 46 eedstock inlet 2405, a
m cr owavé!3i6| et PR4gaenep léchbMﬁmZ@w chposil 15 eaeh A endolnihe peswad eectipas h

pyrol ysis sect @512 ok chhie 151/78&%[13 B4ArdSorabOME ekt 1T 180® WAy girbdtionelf 12406.
[ 1291PI ease refer | 2 assisted flash pyrolysis

yetem 24 nmay HLOB REVECEH A A TG0 1

[127] Through an extractor 1300, chars 1117 can be removed from the chamber 16.
However, it should be noted that an extractor 1300 is optional. Other particle-removing
technology can be used to remove chars 111 from the chamber 16.

[128] The microwave-assisted flash pyrolysis system of the present invention could have
more than one microwave-assisted flash pyrolysis sectors. Please refer to Fig. 24 that
shows one industrial scale of microwave-assisted flash pyrolysis system 24. The
microwave-assisted flash pyrolysis system 24 comprises a microwave-transparent
rotating window 2401, a first baffle plate 2402, a second baftle plate 2403, a tuning
plate 2404, a feedstock inlet 2405, a microwave inlet 2406 and a chamber 2407. In
addition, a microwave tlash pyrolysis sector for the system 24 is above the microwave
inlet 2406.

[129] Please refer to Fig. 24 again. A microwave-assisted tlash pyrolysis system 24 may
also have an extractor 2408.

[130] Fig. 24 provides a microwave-transparent rotating window type of a microwave-
assisted flash pyrolysis system of the present invention. For that type of microwave-
assisted flash pyrolysis system, a shaft 2409 is needed to be attached to a microwave-
transparent rotating window 2401. When the shaft 2409 is rotating, the microwave-
transparent rotating window 2401 is rotating.

[131] The present invention provides another embodiment 25 of a microwave-assisted flash



130] Fig. 24 provides a mcrowave-transparent rotati ng w ndow type of a

m crowave-- assisted flash pyrolysis systemof the present invention. For
that: type of mcrowave-assisted flash pyrolysis system a shaft 2409 is
needed to he attached to a m crowave-transparent rotating w ndow 2401. Wen
the shaft 2409 is rotating, the m crowgve-transparent rotating w ndow 2401
is rotating. [131] The present Invention provides another embodiment 25 of a

m crowave- assi § %l%ﬁ_l,sfs s%an 2585 Hﬁé%'dﬂogszﬁ‘%ﬁﬁdﬂs@ﬁoﬂﬁm%&ﬂ@ fh s%bt%ls 2%1 Four
dash-dot |ines _define thur. sector %%503 and 2504 _of th

ni cr onave- assi <P 2??3%‘9 2308 i e F’écr%‘ﬂ‘/%‘teearﬁl%d SV 98 35, dhgy ﬁé“‘tﬂl omass
conveyor 251 f @8 hhy@rdpeindss agvbyozas sorobpgottmgtbondeosyst enh@systdnds. t he

feedst ock Obj eg{*}nﬁ tﬁ@ He%ﬂg %&tvaﬂ bE Qcté'%i J‘l@) q%é&fb%lg innét9§2 g‘%@ 18'[2(%8%&' t%qspar t

of the system i'n each sector 04),
the | ayout of BHE¥D Eaﬁush@rr@rﬁem%acwe%fﬁﬁ%@%éé@-ég +2508. fhealébwuwf@pysu s
system can be thgc Saf®ntasf Omicsiwivkaksidt@l flashatrolysisdesan chelek dbemae hd) oaccor d

wth Figs. 1 2nal[euRLESSHLIABO 812050 RERNI flgp another enbodi rent as

shown in Fi r'ni Crowave- as sis system 26 has four
bi omass ddfvleyoride B IPEETN DHOBOARRS 2260 en)r@dgm?@w %hHWFlllgFlg266 Aour
dash-dot Iines nd@fbwmfe-, £somted ﬂ@ﬁlt@/'i(ﬁys%ﬁs'lyheHMas 2611 Bioanuss aﬁ&éy@iz éane (2602

m cr owave- assi .

2612, 26/ 3, 26?5.@1& ﬁga{?e{fysy E} Wi lr%ose aélf‘sc?l & [}n&é,%tﬁﬁné@ﬁ} P 2a11 3

m crowave- assi s2@d anil 36 phthomjespsaveyrstised Besh PO e YSameoakn eagh sesiteri | ar

to, what is deggfi (Q?Q6Qf9(2\6§3 |2J61@Ct¥1@'1?/ow dfhindsk @sic éxeraéhts $rla3kbbRald-y, t he
present inventi on, s@is 1 C o] asehasp(yr aZrIt(;] EeedssmoP %

using a mcr owdve %P%fa By rorys 3}1‘3‘? N frent oné BVEPRE net hod
conpri ses: [ 134povea) aqcntdrwictucighd-2#-f eedst ock thr ough a feedstock inlet into
achanber ;[ 1§3,35] F(rmly tﬁé bile QG ﬁ‘wéﬂtféﬁ%‘f@/\f@e‘stdrrﬁéﬂlﬁ?l%ﬁﬂishfp@kﬁﬁl@d Wedow §,0 nmove

the feedstock throu Sis sector: gap is
i sposed bot wednng ety ERt ainry & pREE SR SRR P E AR Porat §ng
wi ndow;, 11351( ¢dmprises:r ol yzi ng the feedstock by an upward direction of

M Cr ovavg| efer gy, LMo e b R&afLOr AR ﬁattéeagk%aalrnfe@hus othiveg Wi ndow coni ng
froma m vvave inlet, vvhereln a we as and a h/rol ry-end
it P T ¢

pr oduct be (prk 38%%8“‘59“’&“%‘5@??%9( Lpggveth %}8? E‘f“ig 4 the
wet pyrolysis gasinhya gyrgass eatdreehdren saidighp tshiispogld batweet tigdssicutileplateand

[ 1: Thi CO tranSQﬁHﬁﬂc%&da%raﬂy;{a%wo%ﬂmgrvb{nw product to a dry-end product

outlet; vvher
[136] ( ¢) pyrolyzing the feedstock by an upward direction of microwave energy through

the microwave-transparent rotating window coming from a microwave inlet, wherein a
wet pyrolysis gas and a pyrolyzed dry-end product will be produced by a tlash
pyrolysis process;

[137] (d) collecting the wet pyrolysis gas by a gas collection unit through a wet gas outlet;
and

[L38] (e) transporting the pyrolyzed dry-end product to a dry-end product outlet; wherein
the pyrolyzed dry-end product is transported out of the chamber.

[139] The relevant statements about steps (a)-(e) have been mentioned above when the de-
scription is talking about how one corresponding part of the microwave-assisted flash
pyrolysis system of the present invention is operating.

[140] The advantage of the present invention is that because a microwave inlet is disposed
below a microwave-transparent rotating window and the microwaves is transmitted
through the bottom side of the microwave-transparent rotating window, a better
microwave energy zone can be well formed above the microwave-transparent rotating
window. A more concentrated and better microwave energy zone can provide more

powerful microwave energy, so the microwave assisted tlash pyrolysis can be well



the pyrolyzed dry-end product is transported out of the chanber. 11391The
rel evant statenents about steps (*felt have been nentioned above when the
de- scription is tal king about how one correspondi ng part of the

m crowave-assi sted flash pyrolysis systemof the present invention is
operating. 11 40! The advantage of the jpresent invention is that because a
m crowave inlet is disposed bel ow a m crowave-transparent rotating w ndow

and the m crowyesd b ih R GSLntid ough the bottom side of the

m erowave-transparent rotating w ndow, a better. m crowaye ener zone can
e vl 138 Had JBEGohe oo abtrB O R KL B SR AGL 0GR RTHr o
concentrat ed amrthbbétiket itid tobewadeesteniehgythezionmtioas ot bwitdé theone Tuomer f ul

mi crovave ener gyy,. 80 il il QURYE v@cﬁét@%aihﬁ?%tnﬁﬂlﬁlaﬁhﬁn%e%{%ﬁgg A

carried DIA in the present I1nvention. e |1 nventli een
descri bed by wapubbeaRpdpitdo dnee s<Hictdp g 251 Thpisfass treapntidhs Arsnded t is to
be understood thahs dhbeldibe\iesvkdednhd isoqtekt ihierprdtetbntshes etacomhpass AR sGENAr Y,

it is intended.tQqQ..cover Vati i fications and simlar arrangenents (as
woul d be appar é%%lg'%oa%?ﬁ%gfea}%g%%@n the art). Therefore, the scope of

t he append claims shoul d be accorded the broadest interpretation so as to
enconpass 3.11 such nod ifications and simlar arrangenents. [142] dains
[Claim| A nrassisted flash pymysis system conp Ei Sthg: at |east, one

m crowave generator connected to a chanber whem n the chanmber conprises: at
| east one feedstock inlet, at |least one first baffle plate, a

m crowave-transparent rotating wi ndow, and at |east one m crowave inlet, at
| east one wet gas outlet, and at | east one dry-end product outlet; wherein
the feedstock inlet for introducing feedstocks to the m crowave-transparent
rotating window i s di sposed over the mcrowave-transparent rotating w ndow
and in front of the tint baffle plate; wherein the first baffle plate is
used for leveling out the feed-stocks on the mierowave-transpareat

rotati ng wi ndow and separating the chanber into different pyrolysis sectors
in which flash pyrolysis is to take place; wherein the first baffle plate

i s disposed over the m crowave-- transparent rotating w ndow, and there is
a gap between the first baffle plate and m crowave-transparent rotating

wi ndow, wherein the height of the gap is adjustable and used for

determ ning the thickness of input feedstocks;



wherein the m crowave-transparent rotating wi ndow noves the input

feedst ocks through the gap and into I he pyrolysis sector; wherein the
pyrolysis sector is disposed over the mcrowave inlet; wherein the

m crowave inlet is connected to the m crowave generator ftw introducing

m crowave energy upward into the pyroliyysis sector that is disposed over the
m crowave-transparent rotating window UPC, limting the m crowave energy
between the first baffle plate and t dhé-end product outlet; wherein the
wet gas outlet is connected to a gas etion unit for col l ecting wet gas

from the pysiglysis secton, yand.tbgs ek tﬁ@?pﬁnyglggys'te?n Qb&@ﬂ&ﬁg over the
m crowave-transparent rotating w ndow. wherein oduct outl et

is connected to the chawB%lF“f%‘?erE‘ﬁTQ“@ﬁ?gﬁ’ﬁrWFBPVf@ t%? aérﬁﬁ’rfpr oducts front
the m crowave- u: art spar emheeinahd agmlrxdmvpns@s@nlw]stor%]t&*dfdstonk(tmeuvatvleasasa sted

flash pyrolysis system agglaim., Iglgﬁlgna the, Vgrng}r{\%\gf%{l{%?#@g%%ﬁ@g fing

w ndow conpri ses one | ayer or nore an one | aye er aI S.
[ O ai m 3] The rni cr owave- 8¥i08¢ BEErPYaiedRlCpyT B S E pat eHiehagd el ]ﬁﬁ‘édm n
claim the m crowave-traospadenidutoduati; ng Wi ndow i s used for carrying the

| nput feedstocks. [d a ”\vﬁgalﬁmﬁe f&&t&’%‘ﬁ@t f%?&k&?d%%%&ﬁ%d&y oqhysts system

as claimed in claim 2, er conp he shaft is

di sposed on a center of frﬁ‘éOW‘@rt&%ﬁﬂéﬁmf‘ﬁﬁ%é’ﬂéﬁ‘ﬂw POERPIAPVRI eow. [Cl ai m
51The mi crowave- assi st ednﬁdraﬁﬁwepyarn%ay@t sotaygtvend@sael iaifadof the Gkaibmefur t her
conprising a rotating me f\ni sm wherein the rotating nechani sm enabl es the
m crowave-transparent ro ing window to rotate. [Cl aim 6] The

m crowave- assi st ed f| ashwpsiewltysiist kajde pateasusell &prdevedpg opiihe fegilvidks ofiur t her

conprising a im erowave- theafnspRaheutraRbate rbtaﬁtﬁg w&dbxeah@t@lafauhg theh@hmpa

shock: wherein the mcro tra ar ent | at e .i.
m crowave-t r anspar ent wg ﬁfﬁr \‘Rﬂﬁ% oW TE AT M Sh tqasg%?%\%asls N 50 %‘P%Plé‘ée ‘f1 ash
pyrol ysis systemas cl al wheeinrihe i paftic Plﬁt@rlft ﬁéI?OS@(bW ihsi mérrawseeond baffl e

plate for further defini ﬂ%sbﬂ@ntﬁbftﬁ@ﬁ%’@lnﬂoﬁeﬁfd(?ﬁmé leeéab%ét\x)@eh et i€ fdrfist
baffl e plate; wherein the second baf over

mi crowave- t ranspar ent r o 43RG TEHP PRV ﬁr‘?#ﬂdéer?hr%t?% 12‘8%‘%’5\?’%?%18 ﬂl‘th?féwt

pyrol ysi stem as cl ai ned pithe g imadjustable and used for determining the thickness of input
feedstocks;

wherein the microwave-transparent rotating window moves the input
teedstocks through the gap and into the pyrolysis sector;
wherein the pyrolysis sector is disposed over the microwave inlet;
wherein the microwave inlet is connected to the microwave generator
for introducing microwave energy upward into the pyrolysis sector that
is disposed over the microwave-transparent rotating window and
limiting the microwave energy between the first baffle plate and the
dry-end product outlet;
wherein the wet gas outlet is connected to a gas collection unit for
collecting wet gas from the pyrolysis sector, and the wet gas outlet is
disposed over the microwave-transparent rotating windows;
wherein the dry-end product outlet is connected to the chamber for
collecting pyrolyzed dry-end products from the microwave-transparent
rotating window.

[Claim 2] The microwave-assisted flash pyrolysis system as claimed in claim 1,
wherein the microwave-transparent rotating window comprises one
layer or more than one layers of different materials.

[Claim 3] The microwave-assisted tlash pyrolysis system as claimed in claim 1,



wherein the first baffle plate and second baffle plate further conprise at

| east one gas nozzle for introducing inert gases. aim 91The

m crowave- assi sted flash pyrolysis systemas clainmed in claiml, further
conprising a tuning plate and. an adjusting mechanismthat is automatically
or manual |y operated; wherein the tunimmg plate is connected to the

adj usting nechani smand i s di sposed between the m crowave-transparent

rotating window and. themsehic@aavOtthilsgirentWie @l Winlhie id WBi ARG dhgtng ths used
for optim zing the pyrol ﬁ%h?tggcggt r and for securing MaXi MJl 11" m cr owave

energy to enter the :inp ¥dtks and to be absorbed by the input
f eedst ocki§}laimtfér ei n t he Thnimmgoypdvataesisted sk gytodysri spiétait 2e clagfid¢kintebdmpwer t o

m crowave magnetron and HQuKEegk iRk TUMEREEAY: GF L6l i€0EY¥oded oh &Y f)& ysi s
sector. [ClaimO01lThe m crowave-assisSt:id flash \B%BOI ysis system as clai nmed

inclaim9, further compfHAGVA'CHERPYETCORBENYIEYY urt her cracki ng
chem cal [Bdnds|and for sé&pamatrowmgeakestedc@lishipyrdysngysenpenental inrclaiet3,

pyrolysis Easi wherein  EueALAlLYG 158 Selanahodiin dastengd Lo, or

| ocat ed underneath, the tuning , ~and above the m crowasie-transparent
rotating with: hwy. [d ai ASFIRFREMAPIE SRAVEOHE SR K (¥ HYHEIPYSPs syst em

a.s clained in claiml, ra4t® further conprising a gas flow system for

contr ol | 69,033 f1ovs ang, 2,600l/10. 4! RINLIER LN, Ldha LEARET At ur &

of the cha r. Iclaim12 € m crowave- assi sh p l'ysis syslt’em as

claimed in claim!, wher tﬂrﬁlelt%@P&lﬁ%@W&av%ﬁl&é&fﬁ%ﬂ%ﬁéﬁb@rresewgitcsts of

an inert atnosphere, andtheheseh@xy@eiteinshkaptovait-tangarat pxypdedispseadded to

the chanber. [d aim 3A ”ﬁlte%9ro(v9¥e-fr£x%§ﬁé.ﬁ%t%1¥ WNg.,@ feedstock by using a
clarnmed In

m crowave assisted pyrolysis system a n claim11, conprising:
i ntroducilhéi@d /f eedst ock Birghvacfaeedet Bk pymilets VHEE 44 cehasmerclaimeiti ng a
m crowave-transparent rofiihbn@nwrbagw st@nibylephee foeedsioakidihy @ugh a gap
pai 116 bl ate and m cr ovalhobr areiar ent o aramy A RIcE B bR iest e
f eedst ock by an upward db#éepiars ebpesee priacenis TRy lRRPeTfghr 4o
m cr owavet ransparent rot atddeg. Wi ndow com ng front a mecr owave inlet,
b oduced T60TA ) ach pyr of JeTE BFOS LU AT T BLITRY VR VELCHYRAIVARE Tpas by
a gas collection unit thwoereingbstisubde plakridd secans poile Pl Tuhbepprmpriyz &d
dry-end pr oduct to a dr yreﬁsﬂ@n@%eﬁ%ﬁile adtihiIducinb efced gasdshe pyrol yzed dry-end
product I[éla&nrl @?S ported O,llllqe r%{crovngfe—a(s:sr%&gg) t‘ﬂsh pyrolysis system as claimed in claim |,
further comprising a tuning plate and an adjusting mechanism that is
automatically or manually operated; wherein the tuning plate is
connected to the adjusting mechanism and is disposed between the
microwave-transparent rotating window and the wet gas outlet; wherein
the tuning plate is used for optimizing the pyrolysis sector and for
securing maximum microwave energy to enter the input feedstocks and
to be absorbed by the input feedstocks; wherein the tuning plate is used
to minimize reflected power to microwave magnetron and to keep
maximum energy efficiency in the pyrolysis sector.
[Claim 10] The microwave-assisted flash pyrolysis system as claimed in claim 9,
further comprising a catalytic mesh for turther cracking chemical bonds
and for separating chemical binding components in wet pyrolysis gas;
wherein the catalytic mesh is located on, fastened to, or located un-
derneath, the tuning plate, and above the microwave-transparent
rotating window.

[Claim L1] The microwave-assisted flash pyrolysis system as claimed in claim I,



[Claim 12]

[Claim 13]

20

further comprising a gas flow system for controlling gas flows and a
cooling system for controlling a temperature of the chamber.

The microwave-assisted flash pyrolysis system as claimed in claim 1,
wherein the atmosphere inside the chamber consists of an inert at-
mosphere, and where oxygen is kept out and no oxygen is added to the
chamber.

A method for flash-pyrolyzing a teedstock by using a microwave
assisted pyrolysis system as claimed in claim 1, comprising:
introducing a feedstock through a feedstock inlet into a chamber;
letting a microwave-transparent rotating window to move the feedstock
through a gap into a pyrolysis sector; wherein said gap is disposed
between the first baffle plate and microwave-transparent rotating
window;

pyrolyzing the feedstock by an upward direction of microwave energy
through the microwave-transparent rotating window coming from a
microwave inlet, wherein a wet pyrolysis gas and a pyrolyzed dry-end
product will be produced by a flash pyrolysis process;

collecting the wet pyrolysis gas by a gas collection unit through a wet
gas outlet; and

transporting the pyrolyzed dry-end product to a dry-end product outlet;
wherein the pyrolyzed dry-end product is transported out of the

chamber.



