Met hod and Device for Biogenic Waste Treatnent Field of the Invention
The present invention relates to a nethod and a device for waste 5
treatment, and nore particularly relates to a method and a device for
bi ogeni ¢ waste treatment, in which biogenic waste are placed in

seal ed reaction vessel for waste treatnent to generate hi gh added

val ue products. ripti af the_Prior IS common
now etige t hat "t he MeERerAn Dafe BE BlAsapc, Mebste Traaimebt ' vt oo have
i nportant social and econom c significance. Many specialists have

| ong been devoted to the research on the nmethods for the treatnent
and recoverpFietd ofvéies Bwentloror der to achi eve 15t he objectives of the
recycl e of wastes, resources conversation and environnent protection.
In the prior ar {Thetesenttiavantioadnlaies 1 plreetﬂreﬂrﬁmisaﬂ@wcerﬁerwaetet ment
and recover narnﬁéfrnc udi n andfi | iratr on and

cherfcal t X&@E@%’?F et Radia e ARsAE Pathed B0 SRS e
suffi oi ent  peeusle \pLotEenouioa, IFUGhRET BRIBDSERIS 8! plboac)

subst ances at are t to egra I"andf treatnment is not
envi ronment séaleelntﬂa)c:tlon vesskhférh@apreooreatimeht tdgieneraa imdgh efddeast es,
a large quantity of harnful gases can be generated, causing

at nospher i cvpoel Rrodgatsand 25 potential safety hazards. |n addition,
as for the wastes with high water content such as sludge, pulp and
donmestic wastes, it is necessary to performdewatering via dewatering
equi;pnent . ?Qﬂﬁ%ﬁ&no?ﬂﬁapﬁ qﬁ?t dewat eri ng equi pment is insufficient
to reduce t ter content the wastes to the extent for direct

i nci nerati on, is still urred a i on- sugyortlng

oosi T el e i dmPdn, eroibiad el i Tre G RR R, ABPR!

cost and |OﬂghﬁﬁﬁﬁiﬁﬁWés%bW%ve|mpoﬂahﬁsé&%l9ﬁ@%@§ﬁoﬂm>&@%mdé%be
treatnent of wastes, as a general rule, chem cal reagents such as

aci d and/ or Nralnbyahpe@abst‘sl hatd Yongs dabenodebotddcnpos eetdarchash etbei nt o
fine sizes, and then subsequent treatnents are perfornmed to finally

obtarn t he 81ABPemERstherma Hﬁﬁ%@@dWFPﬁV$@Hevﬁﬁﬂe$éhﬂﬁ*%ﬁ%@@@mV?or

exa in,th CESS i nol )
W t b| ogenlthce §8Eetcg §§ Or]c gbve ﬁﬁ&g&? q’?%é tg‘g ﬁ%s&%%% éﬁwet%%ioq %ﬁgnext
industrial Bh@vwenhbeNb&AbciGRgents such as 10 dilute sul phuric acid
are used at the time of pre treatnment. This waste treatnment nethod is

not only conpli gated @Hﬁ trFe?QSHM o gurn@rr 512 Fr?eCIHbésesr P'tﬂ@

energy consunption an yield. hernor €, since ch

reagents sugBafifieRCI Qn@n(ﬂé@dve@} k@*rl vis@e A ddad i rin trhﬁudrh@eléﬁdfrll
pretreatnent, it is not an environnental -friendly nethod. 15In a

wor d, nei t hicinexation landk cheaicahtreatrobibd nor i nci neration treat ment

met hod can generate high added val ue products, and it is also very
difgpcult to acguerianbiighredeenmt vallsigopreediistifie UsifNgicahestyand of
treatment nethod. Therefore, said three kinds of treatnent nethods do
not mneet theesmrcwseF@fthseeem,cegcamwfvathpm srd@&fan@szahai largat i on

and environ t protecti |ization of s ritjcal water
for vast e t PEHEHERS dBGraddanaas 1Bafnght lnoie! st mOE SRE GPH

recent years (CN 200380102845.1). So-called subcritical water refers
to the water inln e sﬁth@%SEbefbéprﬁ@f%tllQiS@lny@%tleéwat lsgerauaniigy of

t t t 25 37 t t 1MPa
s on ¢ hEatebl BSER Hhroe PRdtted taftnd A osBhETe PolEL Bhhance.

hi hod | h
thi g5 met ho Rb@ﬁ@ﬁr;gr%ﬁghéeareenﬁy&a%‘ﬂsﬂeaggssrg%aisﬁéé @h'h%h bidrhe

wastes. Yos sumari ze r app yl ng
subcri ti cal conatedit subh tReslid@atymEptanal dovastes waBtedg i isUldcessaryftor estry
and ani mal industry.
perform dewatering via dewatering equipment. However, the present
dewatering equipment is insufficient to reduce the water content of

the wastes to the extent for direct incineration, so it is still required to

1



Al t hough this nmethod can realize very effective treatnent of biogenic
waste such as fish bone, fish scale, sludge and waste wood, the
tenperature and pressure required for performng this treatnent

nmet hod are rather high (374.4 t and 22. 1MPa), and this nethod 5 has
harsh requi renents for equi pnment and needs hi gh energy consunpti on.
Furthernore, regarding how to further separate the products obtained
“through thi €45 éﬁmﬁé’n“?'oﬁéﬁWr“f‘ﬁef%sﬂa@%éﬁw ﬁ@wé‘ig@’tq PG UHRIT 8Rlant

t echnol ogy i,l:abl. n f nvention

To_over cone FRLARHT bl @b ELET R AR el dB  Feat ment . the
techni cal objects of the %%?ent i.nvention is éo provi de a nethod and

a device for bi dydh? Praas ([ERIHERL realm M Pk WesHhI3S 8rogHal at i ng
products w hi e d | ZI ) icie recycl e
b “sai d bi ogdfr ehatEa RatEh i A e SRl AhOfbrrutial Sl Rlss iR
sinpke and ¢eavelicet tApehAlste Bendiihb 0BReaNdah@WiRItErdihs6nSHITPL i ON
whi | e achi eving ideal treatnent effect and bei ng environnental
friendly. treatments are perfdrihvee picetimaity obtaenthiecmubsiarstesyhplr oundls a
met hod for biogenic 20 waste treatnent, which includes the follow ng

steps: efflavant frABieiRNE c FRASKIMARIR 1BIBRIPIOTRSE RIPAHCRS er
{eaches 1. 51avg (B GTRE AR OREonRd e it el Al b1 oo

m nutes; St emabthlyhghiReSAEMex0indueriaN fdwir ehéthicsRiréh irRgRNLR asast e
and 25 water vapour is reduced to normal pressure so as to
condOct i ng Kiuensllebwriaatidaare msedfattthe tibi coglepriec treatt entaritiisowastien a
| ow- m ol ecul ari zed. m X e | ow nol ecul arj zed

t : St 3t
mxture is é@ﬁgﬁs%a\%géis pat eakvaqqerﬁph@tﬁgﬁéud Pr8dRasumming butypen
the biogeni Bls‘r'éﬂgv?qgirbgRafqr%%ﬂeélﬁ%k%ng\%?ﬁigéz#ﬁrhdsqo@bgﬁpjllFuﬁﬁgrn%r%gen' c

waste is stir 0 i-ogeni e are e mxed wth the
wat er vapor siner eharaichal esd gty suth a8t &81d larkf/ o6 aikdlinge heidickioat thieogeni c
waste S treatnent, when m xing the biogenic waste with water vapor,
t he bi ogeni tmeast ereireatstentr kds ot @hainvirnemsindgjefriandhastedhod. evenl y

m xed wth the water vapor, and such stirring is preferably started
whenst he tenper &l W evdrds retiehadndBID-tA206 ecandn btmddphes Suiciaeizaivn
reached 1.5-1.9MPa so as to achieve better mxing effect and save
energy . 10Perirnent meih®d ggnuaiteraisi bigheadssd Yalve ibrodiedip candsdt is
treatnment, the tine for reducing the pressure of the mxture of said
bi ogent o wable el vt dioror orfh HitESs rkle raeies SeBanae.
Further, | nofbfioal RlaifRind f@hBAY TheferBlc3am fbeSifud 6PRbARRNt for

t he purpose of separating the | ow nolecularized m xture,

15cent ri f ugalethepardat honmest ahe useEsy at regpurpsessnséreedorsepaliat i on,
menbr ane separation or their conbination are adopted. To prevent
t he 20 ow nol ElAadianzend enyxirereent erateelidy oxi di zed or being i ntruded
by infectious mcrobe, prior to separating the | ow nol ecul ari zed

m xture i n StepTReaftilizalion métshibdrifioal Wategdar wasZ0treast enttiseahawnt ,

i nactive gases, such as nitrogen gas, heliumgas, neon or other inert
gases are aW@&te i AN tni Qleg"r“édt 0CEEHIIA0L hi oXPeRHMat Y8 SocéaMNri ng

method for APRRER T & et RRPBRNENT vaser by R Salr A7 €
| ow- mol ecul &{d gefle B Wil @ cldsefubEIodCIHatfRRADBIH RRRitical temperature
25 374.4°C, critical pressure 22.1MPa). Based on the decomposition
effect of subcritical water on substance, this method is designed to
conducting low—molecularization of the wastes. Yoshida Hiroyuki
summarized the possibility for applying subecritical water in the

treatment of wastes in agriculture, forestry and animal industry.



25 nethod is firstly adopted to performliquid solid separation for

t he | ow nol ecul ari zed m xture, and | ow nol ecul arized Iiquid
constituents and solid constituents are collected. To maintain the
tenperature of said | ow nolecularized mxture for liquid solid
separation to be equivalent to the tenperature for for conducting the

| ow nol ecul arj,zati o referably rior to performng liquid solid
separation Phoé@:hcfmﬁ ’Eteﬁ?%d' Cﬁ%é%a&@c\f?é}‘lﬁgef’ﬁ}’e g&?H“gBWfq P8€0ICar i zed
m xture is f, I 0 e 04 t

owe ol ecal S Se P oRoRr dREoHepdy e els, BcbE R Ml ioe, pne,
perform ng libmperatsnd i £hd gPpasalre oreduireds adrd pbarormmicecribatrezerlem xt ur e
and before collecting the | ow nol ecul arized |iquid constituents, heat
exchange i s eeih@dcaredratber biwihd (3741di € cons22 t1Mra)s . anththis methedsai d

techni cal object, the present invention also provides a device for
b oadnt o uadiee. TRE HeRUTOTABILBr g e o SBR driaahE O ESEs saah FREGY | &

used for holdi Lfter i her mal
reaction; C%nggmgt“ioh i ﬁg’éhﬁ(ﬂ%g% ?é%%@w¢§ogf§%?§gﬁgf ns@égfagﬁr@;ecti on
vessel and iggodescWdinkd thtdught thes Wagtresnt M et reset hanbees el ;

A vapor input device, which is communi cated wth said reaction 15
vessel and iexistiegirgleadnt techmpplgy ansdiabie prroefrieece.apor to said
reacti on vessel; A pressure-reducing regulator with its inlet
bei ng connected with said reaction vessel, which is designed to

redyge the YN lhxture having certain tenperature and
pr eggure ing{"ﬁe reggﬁeolh&%gi?fs]el 20t o normal pressure; and A

separ ati on devi being ¢ i.cated with to the outlet of sai

ot basur e-reduct 19 MEGETEEGRE URkiEETGIEs pedegish b oisls dRatfiat.
product's oupulked AR difed 8! nBbrYESHEhyAHUPI {d6rd¥ide HMfetnod
deconpressed through said pressure-reducing regulator, so as to
250bt ai n t hantli nabeycedieet biogenic astdarsats@ing, sthich lingaeleefi n
sai d device for biogenic waste treatnent conprises a rotating shaft,
nmore than ogénstating Repddcisiedthahibin ageaer vatse rrid seqliziee setficieni d
rotating shaft horizontally runs through said reactjon vessel; said
Sti B ng bl sl SHS RO Wittty WUHRH 1o RORGE( Fredr Bictor
sai d pover WRGRABIS MLirp EORRAACTBAveNbAN AR dittsndrotdz 82!
rotating shaft outside %f t he rea\(/:?or an i%@rgﬁeis%nnéél to dirdlzve said
rotating shahergyocarstuat gionlohde hicaisvineeideat trebim entngffedtfaaat beint i s
feasible to install the stirring blade in special manner on the

hori zontal EBYiE@IMgNEhAfiendlror exanple, it is feasible to 5 dispose
the stirring blades vertically on the rotating shaft at intervals and
slants w th respéet ptesehhendintieot ficlyopravides at atdthgd sfloafltiogenic

Ceneral |y, said power mechanism can be a notor. Control conmands can
be &0tput t¥asig Heabvent el dcddep ks MlloMeny §tePsso as to start/stop

the notor or co . : i t . e ti for
e TP ann CoStal PR AE A SR R bR e
guar ant ee t Rieataine- fnghéaRE Rhchad d 30ea0b Ot dRebresdufdaddcregal
device is set on the position where said rotating shaft is connected
W th said réagti.OriMPesser bstngas iteal, smal ththstatgasid forr ~#ben muses. d
rotating shaft is connected with said reaction vessel. 15Mre
specifically, s3iP 2hdfe PERIAURSTithe reixieifepid DGIRNIGMASEs angasket

and gl and, e| id fixi iis fi d_.on said rotating
ahaf? and' i VRRCLRRER BordlR, W RT A S sh e o Focediith Ry
gasket is fid-adoReiunesatisal dof otmd | Mo Et \aastesahfy fiogiag manber
said gland is fitted on said rotating shaft, pressed on said
low—molecularized mixture;
Step 3: the low—molecularized mixture is separated so as to

obtain the final product.



20 gasket and is connected with said fixing nenber. To achi eve better
sealing effect, a plurality of said gaskets are fitted on said
rotating shaft one overlapping the other. In addition, an elastic

el enent (such as spring) or nechanical buffer unit (such as an oil
buffer) is set on the position where said gland is connected with
said fixing nme r. .25 Said elastic element is designed.to

St ot a1y Ve HE peRRIs vERpdR Atk e Ty Mo aler Gt R e e pothe

| eakage and GUALABLERISRNSHABY B RSB LD c4y In
this way, the totating gﬂa?t ar?g reactefegr?@\?gtsbgvevﬁegréeﬂegée‘/ae@éﬁ@lyedneans
of the gasketitratnd ghtndiapse. t hat the reacti on vessel has very good
thermal insulation property and air 30tightness and thus can
preferably CO”p'l\;ﬁéJ% bAGICLRAGL DB 1t Bﬁsa§&WM@@&H Blologfld 8 f the
m xt ure. Sai d pressure-reducing regulator 1n sal evice for

bi ogeni ¢ wasteathreasat wmareh rdxiag pthessispenie tuctagrittegudtat ivagosathee. By
controlling this pressure-reducing reg#I ating val ve, the set-on point
5and dur at i ®iogasc aasdengrestired sonthehéhe bingenihwastssis| evgnly mixed
controlled. . In said device for hiogenic S t.reatnment, said
separation d4{} e @ r*88s: a'_‘gS“CIASP'fr?_ Ssh'g %aé@pﬁﬁﬁﬁﬂ Fetficce and
a second- st @&%p%%ﬁﬁf@hb@%%ﬁédc%owﬁ‘?@% ’én%afhg E>He%§&r‘esﬁz§é3??a°&w%r ation
device is designed to 10 performsolid-Iiquid separation for the

m xture thatl.5st @MRtofasoin schidve battbi onxivgsstdct and des/edaaogpr essed
t hrough said pressure-reduci ng regul ator; said second-stage

sepgpati on devi ¢grihgr CANIBpI2Er Whidmatsh fér%&g@ﬁi@%sﬁ@ﬁ%}[ﬁﬁw%ﬂﬂ

devi ce and/or said reaction vessel and is designed to perform
secondary séparimte dor redudine theoghessureubptite nhisture aon saiddbibgacici on
vessel and /or the product separated fromsaid first-stage separation
devi ce so a¥asé gpdaraier Mares Ehpowgld@r@(s_sure is 3090s3ac®ngévi ce for

bi ogenic waste treatnent, said first-stage separation device

conpri ses |iqui dustber,dns¥pardvbdsaidsmietitbd tdrl wopemg waaik tweadmientui d
collecting tank, wherein the inlet of said |i (ﬂr;i d-solid 20 separator

i s connect e(ﬁorwitbﬁ LARO e%u?%‘?e}réﬂﬂ%i Hbe r@g‘j‘ﬁl ?'8PU|?HE%Q|9W'&“ line,
the ,geparat %gn{rgﬁgéld s'eﬁapé#o?lm sfc?(?ios%bgaldt%‘ﬂ\',dgfﬁ%'sbﬁ?éd ! &a??t‘ﬁ)d;,hr ough

liquid outlet, the“separated sol"d I's out pt 0 said’so
col | ecting hadkbidieOsearafbh branélr @omdinaisiilatd BBopwedl.i rst heat
exchanger is provided between said 25 liquid solid separator and

said pressure-r i r r éa&glla i i i in At he

t enperature of ?%;&Fg%tr}ﬁggé@&i@roilze Hﬁ%ﬁﬁé‘g’%ﬁg‘%’?‘g’oﬁ%%‘?%ﬁ solid

separation beinge iattudeal ept itfectibes t enpebatl updof oo cpdustiigigthehe

| ow- nol ecul ari zati on; a second heat exchanger is provided between

sai d |i qui dlavstmalessiaiizedomixinee dai el 8oel dasbimeaibedniprikiareaisd i s

designed to cogedﬁnsgmt hg Li gui d output fromsaid |i gui g Eol id

sepdlator. ¥ESHF {CAUDCALAPAEUISHGATRT: BHCTsaE JHECPRILL2Ex ORLHT 2% an be

~coil pipe h ' L Qi [ r.at or
in said dev:ﬁgénﬁagfag{éggé%vcg%\%e& gre gdgsggﬁhcgr'glbé ﬁgfxg{régong\{@ragﬁaebove

sai d pressubgidizdionl O¢curggylaaldothe interfusidn saisdmaemii@eofgnidregeni c

waste treatnent, said second-stage separation device conprising:

centrifugal sepg ehbgms 4PWa6L e BBtot!AbEENIE WAL f O] Ghedr /

and pressurized separation device or/and pressure separation device

or/ and nenbepamtihpedisrdolv—dmlecdarizdd rbixnae, tihgse seipasapaliodevi ces

can be regul ar separation devices which belong to comonly known

t ecBbol ogi eg1ethediis firale@slopiey togoaréwet ilipgid Relid sepptrdionr &y ther ei n.

I ddi ti i t t, ] ti th . | it
TR s L e
the 15 sti 'é\FlH_%Q)Iig%‘ﬂn%.ﬁﬁjentté‘ﬁré’@@l@éetéﬂpuﬁ'oqﬁgi'n?éjﬁ 1R b rh BErature of

pressure-reduci ng regul ators connected with sa reacti on vessels
said low—molecularized mixture for liquid solid separation to be

equivalent to the temperature for for conducting the
4



20 stock raising, fishery and daily life. The exanples of said

bi ogeni ¢ wastes generated fromagriculture include soil, rice husk,
straw, crop stalk, garlic, sweet potato and sunflower etc.; the
exanpl es of said biogenic wastes generated fromforestry include
banboos, fir plants and nai denhair tree etc.; the exanples of said

D 0o vl S o BRSSP 8y LS Rl R e o

sai d
mandr o, st REREAIE outtl o Rl SR LiTEgt  ERGIREbeG, JOP°, g cken
exanpl es of l@ﬂi-ldloltéc;w@mﬂed wasit@e genéralyedtohdadidd.smer yeafm@é uthe crab
shell, shell, fish skin, shrinp shell and scallop viscera gland,
broken kel p lempgeataraiot awsedleet @rized tiguiskaomitidgers adiar ¢obeoiiemi c
i e L R T R T
etc. 5The ; a evy r Quj y e pLe ' i an be
used to trrerz@&glﬁi?fg%ecﬂt \q?ﬁﬁr(?g g?“%‘fqgjgggnit@:@még\?e@, ! cedA%‘rXZfe%gﬂauﬁ
conveni ent @pesaiuedrts, hdadwxen@ig@yisaurruarid fut,salleidtodnatthesitspl e
operating conditions and good treatnment effect. Hi gh added val ue
Can be 10 directl eiead aatr oAl bey o BRPRL LT BN om
ot hers can peowdes aactevtidnsefasram'/ogailier\i\/Mts ttexttremd, michesng:cos et i cs,
flavoring and nutritious health products. As a result, said biogenic
wastl8s can be s#f feastion Ygesebcybicadis ugast égroh@ldincheiffrertekindp fent i on

conplies with the, prodyct.i.on _conce "environmental protection,
oyolic ut il 1eatror ooariedREERiBRL sarbntn ‘and changi ng vastes i nto

val uabl es. A difiing @RDeCanisRlkiisBBsed irf i PRIV vdsBUEId AN 1 S

el aborated below wth reference to the attached figures and the
speci fi ¢ emdeeidineenbsstirA08wadte HEs thd @actipnofestdle Dr awi ngs

Figure 1 is the structural diagram of an enbodi nent of said device
for biogenic wadt\RIdBPWeHRVIeF. Whishds €98HT Unisatast WER said reagtiogure 2

is the struc | _ diagram. he shaft seal device, i i,ment
of égl d devi\’%ggeﬁlo?rg%I'%g‘ge?l@r{%ﬁ[aé?esL{%?)éyat”ﬁr%(ﬁymoﬁor?%sgwégﬁ%gégtﬁ?gg'd
invention; yreactidnl @ys@;:3 is the flow chart of an enbodi nent of said
met hod for biogenic waste treatnment of the present invention.

Det ai | ed Descri ptpressofe-téviudineg fegulaidr ithath imenteing conneclted aiitler t o
treat biogenic wastes so as to generate products with high added

val ue and s8R ©GasHPN Y eseely WHECE i deHEBRe P cedirst b, Prepalisr st

i nvention proyj evi rL.b [ C\
treatnent . HEAEE RefalRe G BMnA o  a Shr Relt it FelfihGesee s
i's ag shownid RofhaUprskurethggdevi ce for biogenic waste treatnent in
this enbodi ment conprises: the reaction vessel 1 that holds various
wast es for hydr ét bepanationedidebpincheostmumicaigddeith de tBedmgiegrsd t o
stir the wastes in the reaction vessel; the vapor input device 3

desi gned t oS&{shplepsHEETT e IRedearlsiapBich & fREIONBAIPi SPRANASSIBR; t he
to pressure- LN ul.gtin al v ot i qui o},i.d ration
device 5 anBF?e(ﬂlé&éeggﬁpggstfgogng gré%akeaat%lt@rq d%\%%:leaagm?ﬂgt!haer erﬁgglgrlegned
to separ at e qapgmppbssddenrblighi shianstesSliredrdiithid re@Naforl Rot BE to.
reaction vessel after sudden pressure drop. Werein, sald reaction
vesgel 1 isontae toé fimtpwdymtessure 15 resistant material; At | east
a feed inlet 11 is set on the upper part of reaction vessel, and an
outlet 12 is seFypRet,heaibioy@fingaddvied i @ard detickers &iogdmie Wastame of
said reaction vessel 1 is 3-7 nB. Tenperature transducer and pressure
transducer (nreetmshbwamipiisehea fotgling)sharfe rabsothEmovnelstirring blesles
reaction vessel 1 to detect the tenperature and 20pressure in the
reaction ve88€|a Rower mechagisi . \Vhgredbstidgotating it hadzidalimeins

through said reaction vessel; said stirring blades are set on said -

30 rotating shaft inside the reactor; said power mechanism is connected
5



25 bl ades 22 are installed on the rotating shaft 21 at intervals. To
achieve better stirring effect, it is feasible to dispose the
stirring blades 22 vertically on the rotating shaft 21 at intervals
and slants with respect to the direction of the rotating shaft..
Power mechani sm (such as nmotor 23) is connected with one end of the

i ve the. r OB SHSRRAR heRorzortal Ot Cehd B AL SeI% ABMedBRAT S8t | on
vessel 1 can, BRLRRALTLENN 28ld RSRIIS NS Rateass IR REOsass,

seal ing device IS set e posi ere sald reaction vessel 1 is
connect ed Wwitiliddheffeay, ioRmeddsibleher @igtalsahd sieahg ngadevincspecial
conprises: the first and 5 second sealing elenments that are set at
the feed i nmanrgidndinecheiizgatayuptiadingoshafbaoeri examielssilis feasielettovel y;
said first and second sealing elenments are commopn seal ing devices in
il of art. CRIpsEBuETRs EhaY VRPOD Rades SPg A par RS and
hi gh pressureresi Laly: t i-n r r i on
vessel 1 Coﬁﬁgcg?n\?\% ?&%2&%66%% tgt ﬁerlcnnSeoE@\r)l té’é %oﬁo%g'ﬁﬂ gn s of
reaction vesselerdly, skafd peabr devdchasism acanr espegt imugby. PCoOVrsled.
The structural diagramof said shaft seal device 7 is shown in Figure
2, wherein saminghads$ casd odidwul ¢@ sAiccovedel thaguah Risanicp! wemser s?1,

which is fitted i d tati haf t djs.in fixed ti
AL 12 15,0, B AT, SR BRI SRS
sai ggrotati pg, glﬁr}f foratirid aﬁﬂgﬂteféﬁr'irﬂbgsﬂgé@g'?e fHus @oﬂé}@%. 73, which

is fitted on s rotating s pressed on sald gasket 72 and is
connected with Ehe fixi %%t”?nb.eltir# A s?ri ng 74 ti S set at vvgeﬁe t he
gland is fixed BY YRR MUAERIHECFASKER'T PN Ce5FI G SPBHct i on
I's 20 wornggit qelRe $9rd190d 4t IdoshPTRidreabhiy hhting engh agd 73
tightened, so as to prevent vapor |eakage and guar ant ee const ant
pressur e i ncbheectedokitlosaidessetioh.vefhere aayo beaathhd poaitiohywidre( such
as 1-6) said gasket 72, which can be designed as spherical gasket to
achi eve bet said wdalingghaftfis conneatednvish saishirasdian vespbler i cal gasket s
are liable 25 to danage under certain tenperature and pressures,

t hernief ore a pl uMaret gpedifisplver i st glshk essaladevipeetemabises &xidg6

spherical gaskets are o?ti mal . A connecting piece 13 is welded on the
reaction veS¥aNbenRASke! @ndi Papd, vhsAUBLSEI WKing BYNee”i iRifEEDaPt 71

through bol g?i'd rotating shaft apd is in Oe% YU rctiioHQ/mh gagﬁirggct?’oncﬁggéi'ses

t he equi prent for eneratrng nedi ufmt pressure vapor as we S the
vapor input spidPQJdsRet islaftanebilees WRRH Yrdtdhderarabed yaBOfixihg t he
reaction vessel 1; regulating valves are set on the pipeline to

regul at e t hendrhber; cfaioh @eord isnfiled tom sdid roewotg smafvesssked onTsmdvapor

i nput device 3 is |located on the posjition above the reaction vessel 1
and 2P he hor P#8fiANT &t aPPRFied WHaFRIRHXIBE AN PR DGAST @ ACNEVELREHE t he

hori zontal directi SO : td1e -

medi um pr esg%é@]g{/gggpt’t% ptl'}h}%ha}r ng%@tsbg%egg%rg#ﬁ%%b%s%ﬁq éOtlart]m?he
reaction vegggf ohel SverR@Bimy 8¢ Hyiet.nA dduiidn duRBldsti¥ Mment (such

medi um pressure vapor. Furthernore, since the tenperature corresponds
to the presssrsgriob) oednechagniesscurféervapbisuchhas an®it eufben as setonn t he
reaction vessel is also regulated by the input quantity of

medi um pr es§if BOSHpArwhere saigglang Fepomaated withes@ifl oW xaiBben s
connected w th r -re i r i I r

pi péli ne, \Qﬁén{ r?éaesptr’%egzeiﬁéeﬁr @Sd%lgl‘%%rd eg%rgaﬁéﬁ%gigémé%ﬁitégc@lr%ﬁgct ed

to the |iquiigh@kdd solasSiePaicdbhONafsN Icekade Vard RuBRArtBETIRESItNY @
silencer (Not shown in the figure). The advantage of providing the
sil encer |i psessore éuubé ngacten wessa. deribisawved, e rétatisgushmieandi n
operation, so that this waste treatnent device can be set in the
urban area ERRFIOONASSEEARG $arlehoy meewns ehiif sashkst aBfvalavhnehihat

the reaction vessel has very good thermal insulation property and air

30 tightness and thus can preferably complete the reaction of the
6



the pressure-reducing regulating valve 4 is opened, so that the
pressure in the reaction vessel 1 suddenly drops to the normnal
pressure. Through said sudden pressure drop, the reaction product is
bl asted and the wastes are | ow nol ecul ari zed, so as to realize the

S5sufficient recycling of biogenic wastes. The liquid solid
separation device 5 includes I|gU|d solid separator 51, solid
col | ecting ﬂ%"ﬁkmgf%#lﬁ'zﬁt‘(’i’ﬂl‘ﬁ 0§ Médeieng tank 53. Said liquid solid

separator 51 is connected with the reaction vessel 1 by neans of
pi pel ine. To ke&pid hwesaurpereatugiteg ségtlhtorr masaidodevitd forobiogesic t his
pi peline is made of heat insulating material. Said | |§U| d solid

separ at or 51"%‘?/ bé&2EBRHbN'S | YUiPPSHIY degéﬁ'ﬁpatrﬁgmfiﬁn rl"@fvear Y such
as convent | %Bﬁhwlnﬁsﬁw‘f]s g?e%.lsh %qgﬁbcMX;qreﬁeﬁﬁtnba\Fatl\?er th\é’”é %o‘?ﬁt' ven

to rotated |gh ener gy 5f°% asting

reacsion pr _@dquL&an@rstf@la@le@émgtés%ioremt wenahcfioh ¢8ssdl tar&@Bni?@lledL5_ seen
such a liquid solid separation nethod is remarkably energy efficient.

Said liquid soli i nhi gher
Chan the pressul s Fonaie (g bloRaft wlatb Mok, RPN T,
sol i d separ gkliea,cabpritégs:gravity, the separated liquid and SO|Id 20
constituents travel to said solid collecting tank 52 and liquid

col I ecti ng tankASfrst-estpgétsiepatationTievité guidda setodrd-sepgs abparadibnshal |
be set at a suitable height, such that the substances to be separated
can be subj €eviceo Wharpircsaist firstqatanes separaiiepadayirens eewione@ 1o qui d

| 51 be d b he,.h k
26 tlacty onBpr BT o ScuP HerdTa iR IGe MkbrE A E adlef et 881 OZery
reI ated to thethel @isePindl @dé@é%ﬁ?@es@%ﬁh%t@ﬁ &id Igrod FesblGing

separator 51, that 1s to say, e blasting tine is shorter, the
speed at whredulatoe; seartseoongroidget separatiooudevide 8 pehnoeteaf t/veth

blasting is higher, in such case it is necessary to set the Iiquid
solid separ é@@rf'@i’%{ﬁgﬁﬁ@ﬁéfa@}b@@w??(ﬁﬁ‘d/%s@ﬁéeéﬁﬁ@m VRS$d dnd iShe

bl | h th
Cush out of CHFIRRPHE Brrer e R8eTIRT eataivn BRASTTOHEEL LI, (6
set ;5he | quioth sald deS@RAT aéé)sren%oat/oﬂ HEDrRARY dedBratbl 8@ bobONt s

too high, the substances to be separated w | to access the
i quid soli tirdepmogatsapdbdtion deciasesmbs ttom)bltmwthelfgwlaﬂ produdthe reaction
products rushing out at extrenely high speed will damage the Iiquid

sol i d separator |blaid devidef@dBiddePib vidi®e MRagncan, BaRAWESsAYEPUL
fromthe reaction vessel 1 by way of pressure-reducing regul ating

val ve 4. wi bépdaravient teviomlcongsisasoliquidrsolessepatators dodids¢dllesting set
the first heat exchanger 10 54 before said |iquid salid separation

devi ce, so Rk 6”@«%‘@}9 dc ﬁ@"?@fﬂ%?%i’c"tar"éh%{?'r‘t e 't”l'E”r"rEOf $3‘¢||@Hﬂ%'3§5pl d
sepgpation g, r%t&qxg'c%%n%lg c{\%th @%mﬁ PGP 9%8% FQ@C%E)?% o?@g

veséel. It T8 arso e secon anger

bef ore sai dp|gdibd tE®bpatdtad lgank iPdutpi® t@Ssat‘l@hGUloCKbWecﬁFh@dl%fh&e and
liquefy the liquid constituents and thus 15 achieve better
separating éﬂbeghhqﬁhbohﬁatEHKtHEngepaM@@ﬁshbde$@udantbeﬁﬂéhﬁmded as
conventional heat exchange such as coil pipe heat exchanger.

The | ow nol é@l'f?céfrlgz?cﬁ‘ks@? Y8R Pptight s and | qui d constituents
obtai ned through the first-stage liquid solid separation can al so be
20 subject to sht@ddﬁtuiqn,sepﬁnsath&m exh@ngec dhrovidgd eipeeat said
device 6 co rlsesafentrifu aration device, statjc segaration

devite, predQvif ¢ sS@BéFaéPP(%‘dcsig'i Bressugsdaruciog yaoHaton ageyisce
menbr ane ”g?&@ﬁ@& He VG c‘lﬁétf’én@p&%'f':‘n)rbgﬁgsﬁw@ 9$wirht8[§chag[§e8°”E

bi ogeni ¢ wa after l'ow nol eculart zing

reaction vegfiglurd urideeddingChdig Qﬂfdﬁbbb&l@lﬂbﬁ ﬁf@edéélﬁibﬂl"egﬁdofﬂh@m t he

di scharge outlet 12 of reaction vessel; the discharged active
temperature for conducting the Iow—moleculanzation a second heat
exchanger is provided between said liquid solid separator and said

7



Step 52: After the feed inlet is closed, water vapor is supplied into
the reaction vessel; the tenperature and pressure in the reaction
vessel are namintained at given values, and the stirring notor is 10
activated and keeps stirring the biogenic waste for certain tine
until they are evenly m'xed Step 53: The pressure-reducing

the roact | of VL eaNe B R AN prSsaIed o couggipece ufunalbr
i quid_sol i 4 senasatin doKj gspa#awru'sg.@@%tswéatdex%ﬂgﬁ%ért&1gesco% the
c r p are

reacti on products obtal ne ough sudden pressure

separ at ed. heat exchanddregarSbe Acfasipathaay esciaigeri on for the effective
products after liquid solid separation is performed so as to obtain

the final extra | u The
five steps descﬁ%ddqg‘go%o%%‘%%}tgaﬁn‘agg% %??83“5?@%%@”“’ Ste

stirsi ng operezttinent iN5St &pnS2rgrayond S@ldb@reséaﬁet—ﬁéiﬁu&d‘lﬁyr@mmng

bi ogenic wastes into the reaction vessel via the feed inlet of
reaction vessel, OhyerRd i C tes
while stirring. Ig%ﬁﬂj PBYngéé?rgg!q%%chwégtgsﬂ); Wheenrﬁi %%Itat%@rda?% and
pressure of sepacdtiocondeeissetorharisingeaehetdugalesparativesdeick bemd
constant, the stlrrlng nmotor is then to be activated to stir the
added bi ogeﬁ'[%'f'@/\&%@%é‘ OW@GN@QIQF,{@&W@%W% s&n@gamn fREcecb@eri ¢
wastes in the reaction vgsse

f bl h
i et on obretse ! bk gt cdenid 4, & anamrite B Galidh o' Lod

tenpgr at ur e gigkd *ﬂﬁeé@%@bb%lo\ﬁeaéﬁheﬁr@aﬂ %Qurle%hﬁé? S dr8ELY aldvitst he
i nput quantity of water vapor, so that the pressure and tenperature

in the reacwhich bekswl ta eacimdrie kpowentechholegiss)dt rsamnrrtaxeesérgrtoa

period of tinme. Generally, the gl ven value of the 5 pressure in the
reacti on ves$§efrripg theirstruoiyres heledn.gi ven val ue of the tenperature is
130-190 t , both of which shall be kept for 1-25 m nutes. Said range
of val ues vari edn addﬁ'rcnﬁ,r'nrgtme)pcﬁsbﬁe’rrwamiamntﬂmre)ﬁret meateda wiisbbly and
final products. CGeneral eaki ng, higher tenperature and pr essure
and | onger ©&&8id @r@cflpﬁé)ééﬁgsﬁ@%b%@ ?eér‘” Pﬁ@”eioari%WEers%b@@ances

and gr ot el n DARLRLOCKESYES LB! AL JILicHhd e SOTNE hliEng.

| ow"iol ecul ari on, Su ge s MG con

l'ivestock wesg@stors Q%ﬁne\é@&i Wthpﬁé?@rreaéﬁ_@h I@@smswr@p@hagdo%@

ani mal carcass etc., for exanple, such higher tenperature and
pressure camnubeet 70-sEO0 r@action vérgess. 1. 9Vpa and 15such | onger reaction
time can be 15 mnutes or even 25 mnutes so that these wastes can be
sufficiently cosatd bRidnd @abmy oY ceend @rn #edhrebdstiangtiin ikdludehose
carbohydrate type biogenic wastes that are easily converted into

| ow nol ecul gififereat klussmm&sées gemfaw roeadiisikiurat fosstrys indusdwer
bamboos, seaweed and | awer erature and pressure and
ohoPber r eadldinrat e, TROENeRaRIY and e S B Tfosa 8P iEogng

bel ow. _Pr eS 3o dborodiliPfioh 80MDANAIh AGLOURNHL RASK] Aauk,| FBpOf
3-10 m nutes, are nee to convert these wastes

| ow nol ecul @tanz,edaﬁmbsmmmtatbnarsd gpnBowwhett.t lnea bkm@wscow\@@ltjes
under certain tenperature 25 and pressure environnent have been
stirred for bifaesc wasted gen¢retediiom doresty detlude hanpraass diradariduci ng

Faact o veb0BIMeEABRIE T Gestiesiantoled of Said BodBhinathadtaty
{1 s naTel Yoo it R JeGHA FElal o7 SHOYRPEES S SAp O AHB, 0f ven

pressure to nor pressure, as cCrucl ects e partlc e

di anet er si zeybédrsratiGid Abtildedn thPEREHBIcS GO BidJedic AabtdsTedm
content in the final products of biogenic wastes. Cenerally, under

the same pr etk @isindéndiudadresthek spetae, m‘hl@q@ddeanpneemm@wmtm is,

the smaller th article dia ize and the narro
cattle Rwanure and blrén?eatures etc.; nhe exampﬁss ofwea|d b|ogen|c

wastes generated from fishery include crab shell, shell, fish skin,

8



Determ nation of said blasting tine is related to the kind of

bi ogeni ¢ waste and the purpose of final product. Firstly, the
blasting 10 tinme is related to the kind of biogenic waste. For those
i norgani ¢ substances and protein biogenic wastes that are difficult

to conduct the | ow nol ecul ari zati on, such as contam nated soil, crab
shel |, shri shell, livestock waste, S, ste pap and scallop
vi scera gl a%@ rimghoifiedr BfaseR tY'ﬁ%e’?sg Wgrotge@ % E%a

seconds, so seil;tlv:t/egaaét L ‘Sﬁ?rfﬁ o(f%gléjglo%%wce\r/végt%stﬂ%rﬂerated from

| ow nol ecul arize Bstance exten carbohydrat e
type bi ogenigailyagsaaclufstdsasste wea@téé,yslgggy@ft@tvérnwe and river,

| ow- nol ecul ari zed substances, such as rice husk, straw, broken kel p
and fl ower s wdsbergeapdyl, dsod mesituerengf medmeamsistgs 6@-60 seconds) can be
used to convert 20 these wastes into | ow nolecul arized substances.
On tBe ot her harthe hbthdd @sd tedct ipmBvitdsd beltaé Beededt ivenpun pas®eof the
final product. For exanple, for the wastes with their the final
product s beiusgduedteadslitfewms kifds ainldiotenici Wastes, featuiing teaksdmiert t o
use rel atlv%ﬁ#/e short bl asti ngntl nme; However for t.he wastes with

their final wmsﬁ%ieﬁgr%a SHmMpPYeN + REALLALe ARdet il Opgrating

medi ci nes, GasARIdESand g&y@tﬂea BRCe AL 'rﬁn%r?aﬁdgg%m p%&ﬁ’éft%tc%n It is
necessary to use even shorter ast|n resen

invention, tieeobtaséd ngidri t@atnserd0-Fal é)@m@md$-some productsT(hﬁw be
substances generated due to sudden pressure drop will rush out of

sai dOr eact i @weptlma@@l agifoehdegizer ped iferdsind, pn@§9meeott®r%gam @te| ng

val ve, then ru t he |Igld|8(¥ld s(ﬁgarator ategI vertlc
above it; tH&® o"ﬁ SatY re' S Si'fed' ] '88§h098’|5‘§ i ﬁv‘é?rég@& Iect ed

into the solj I n h the
solid di Schaygg%spﬁﬁlirg?r%cﬁlgf? i gﬁ%%rj%& gﬁﬁséch{Bz;gﬁtce Lersgﬁéﬁ%lgl qui d
sol i d separ auffiemndrayatensSkidreforal ehe ord 2ot emdrmOhtteom5||és gitihd
collecting tank also located on its |lower part through the |iquid

di schar ge pitfpelpre@uction congepts'envienmeatdindreteasione raystienuidzatitiar y
separation for the roduct af t uid solid n so as to
ot arn the franuCes Bt Lol abr et narlas of R ABIRC: *10rt ©s
feasible to realize the treat ment nethod of the present i nventi on by
control ling the t‘?eﬁcﬁ‘ﬁlﬁal oﬁﬂ'i”t@ il tﬂ@epﬁﬁ%é‘érttwqrﬁk?@ntﬁ glrbyatedans of
control devic For. exa erat r nsducers ressure
transducersb(?g%” b\g'tget I er]tcﬁe t?g&%l%ﬁaé’@gsepu{%s a%rbqtaﬁrj]]g %Rgcﬁ'gta of
t enper at ur e gg{¥bf@ssdir e in the reaction vessel and to 15 transmt
the values to a central processing unit, such as a conputer.
Actuating mechani smcan be set on the feed inlet and outl et of
reaction vessel to automatically open the feed inlet and outlet of
reaghi on veggst Deddrbombf theVawehgss set in the water vapor input
device, the pressure-reducing regulator is set as automatic val ve,
and various 20 Fsgparhti$ dhe dewiatesl achegrallnsmfd@rslegtmle@dlasermmfomdl c
devices. Procedures of the reaction can be p IP$%ram'red and 'store the

program i nt §o¥KE 1CERGLANHMEEE SrPAYM BRI ¢! ﬂb%e 88! FYRpUR™Er , and the
central processiy ?o twel strtﬁ?tﬁrra‘t'ﬁ%{ﬁﬂ%'f ‘ﬂjte 8P(§ﬂt S%QFFEV,SQW%W

processes accor di

process contemdodmﬁ@rntt@ﬁ sﬁmlctee(tbﬁltﬁcb@élﬁc|Wa§t|éetrfebﬁhé|nt0fofatlh%0”m ic
control field, realization of this process control according to the
met l26d provpdﬁwnbwnmmmoptesent invention is a connDn art, and thus it
i's unnecessary to describe such technol ogy herei

According to thEGHENLE Be Ve chrEsinan ieﬁ\}fé—ﬁ-t‘méﬂt of paidksmeghad Mre to
30t r eat many,. ﬁ%g? V\%fstéogg.gﬁﬂ%ﬁf Wﬁteearesﬁﬁt tﬁ/eﬁﬁ r{flChI eve the objective

of waste uli i on. I ogeni c-wast es PRcr'lide different kinds
of wastes generated fromagriculture, forestry, industry, stock

Detailed Description of the Preferred Embodiments



According to the treatnment method of the present invention, the
conditions required for treatnent of various biogenic wastes in sone
enbodi nents as well as their products are shown in Table 1: 20 25
Tabl e 1 Nane of waste Utilizationof Tenperature Pressure

Deconpressi on product condition condition tine Tea fruits

Medi ci ne, edible oil, cosnetics 1450> 1. 3MPa> 45Sec> Fi sh skin
In order to treat biogenic wastes so as to generate products with

high added value and sufficiently recycle said biogenic wastes, the
present invention provides a device and a method for biogenic waste
treatment. The schematic diagram of an embodiment of said device
5 is as shown in Figure 1. The device for biogenic waste treatment in
this embodiment comprises: the reaction vessel 1 that holds various
wastes for hydrothermal reaction; the stirring device 2 designed to stir
the wastes in the reaction vessel; the vapor input device 3 designed to
supply medium—-pressure vapor to the reaction vessel; the
10 pressure-reducing regulating valve 4; the liquid solid separation
device 5 and the second-stage separation device 6 that are designed
to separate and hold the liquid and solid constituents in the reaction

vessel after sudden pressure drop.

Wherein, said reaction vessel 1 is made of medium pressure

15 resistant material; At least a feed inlet 11 is set on the upper part of
reaction vessel, and an outlet 12 is set on the lower part of reaction

vessel. The volume of said reaction vessel 1 is 3-7 m®. Temperature
transducer and pressure transducer (not shown in the figure) are also

provided on the reaction vessel 1 to detect the temperature and

20 pressure in the reaction vessel 1.

A stirring device 2 is set inside the reaction vessel 1, wherein
said stirring device 2 includes a rotating shaft 21 that horizontally runs
through the reaction vessel 1; more than one mixing blades 22 are set
on the rotating shaft 21 inside the reaction vessel 1; said stirring

25 blades 22 are installed on the rotating shaft 21 at intervals. To achieve
better stirring effect, it is feasible to dispose the stirring blades 22
vertically on the rotating shaft 21 at intervals and slants with respect
to the direction of the rotating shaft.. Power mechanism (such as
motor 23) is connected with one end of the horizontal rotating shaft

30 21 outside of reactor and is designed to drive the rotating shaft 21.
10



Cosnetics 1550> 1. 4MPa> 48Sec> Car apaceof crab, shell

Medi ci nes, special fertilizer conponents 160C 1.5MPa> 30Sec> Shrinp
shel | Medicines, special fertilizer conponents 1650> 1.55MPa> 30Sec>
Conmbs(chi cken crests) Medicines,fertilizers and feedstuff 1500>

1. 3MPa>

To guarantee that said reaction vessel 1 can maintain constant
pressure in the reaction process, a sealing device is set on the
position where said reaction vessel 1 is connected with the
environment, wherein said sealing device comprises: the first and

5 second sealing elements that are set at the feed inlet and discharge
outlet of reaction vessel respectively; said first and second sealing
elements are common sealing devices in prior art, such as electric
ball valve made of high temperature and high pressure resistant
material; At the point where the reaction vessel 1 contacts with said

10 stirring device 2 on both ends of reaction vessel 1, shaft seal devices

7 are respectively provided.

The structural diagram of said shaft seal device 7 is shown in

Figure 2, wherein said shaft seal device 7 comprises a fixing member

71, which is fitted on said rotating shaft and is in fixed connection with

15 said reaction vessel 1; a gasket 72, which is fitted between said
rotating shaft 21 and said fixing member 71; a gland 73, which is

fitted on said rotating shaft 21, pressed on said gasket 72 and is
connected with the fixing member 71. A spring 74 is set at where the

gland is fixed by the bolt. When the gasket 72 with sealing function is

20 worn out, the spring 74 will automatically hold the gland 73 tightened,
so as to prevent vapor leakage and guarantee constant pressure in

the reaction vessel 1. There may be a plurality of (such as 1-6) said

gasket 72, which can be designed as spherical gasket to achieve

better sealing effect. In this embodiment, spherical gaskets are liable

25 to damage under certain temperature and pressures, therefore a
plurality of spherical gaskets are preferable, and 6 s_pherical gaskets

are optimal. A connecting piece 13 is welded on the reaction vessel,

and it is to be connected with said fixing part 71 through bolts.

Said vapor input device 3 comprises the equipment for

30 generating medium—pressure vapor as well as the vapor input pipeline
11



40Sec> Scal | opvi scera gland Fertilizers,food stuffs and fl avoring
1800> 1. 7MPa> 355ec> Sewage sl udge Fertilizer, fuel 1680> 1.55MPa>
485ec> Lake sludge Fertilizer 1650> 1.55MPa> 48Sec> R ver sl udge
Fertilizer 1680> 1. 6MPa> 45Sec>

designed to supply the generated vapor to the reaction vessel 1,
regulating valves are set on the pipeline to regulate the flow of vapor
input to the reaction vessel 1. The vapor input device 3 is located on
the position above the reaction vessel 1 and the horizontal rotating
5 shaft 21 and is basically set in the horizontal direction, so that the
wastes can.contact the medium—pressure vapor to the greatest extent.
The pressure in the reaction vessel 1 is regulated by the input quantity
of me"dium—pressure vapor. Furthermore, since the temperature
corresponds to the pressure of medium—pressure vapor, the
10 temperature in the reaction vessel is also regulated by the input

quantity of medium—pressure vapor.

The upper part of reaction vessel 1 is connected with the
pressure—reducing regulating valve 4 through pipeline, and the
pressure—reducing regulating valve 4 is connected to the liquid solid

15 separation device 5 via pipelines passing a silencer (Not shown in the
figure). The advantage of providing the silencer lies in reducing the
noise generated by the equipment in operation, so that this waste
treatment device can be set in the urban area and complies with the

requirements for environmental protection.

20 Said pressure—reducing regulating valve 4 can be selected as
electrically operated valve or manually operated valve. Said
pressure—reducing regulating valve 4 has the functions in the following
two aspects: @, at the stage of reaction, it is used to keep constant
pressure in the reaction vessel 1. When the pressure in the reaction

25 vessel 1 has exceeded the given value, the pressure regulating valve is
opened to discharge the pressure in the reaction vessel 1; At the
suitable time, shut off the valve, so that given pressure is maintained
in the reaction vessel 1; @ To realize the sudden pressure drop in the
reaction vessel 1. After the reaction of wastes under given

30 temperature and pressure in the reaction vessel 1 lasts a given time,
12



‘Banboos, snal | banboos Medicines,fertilizers and feedstuff 1600>

1. 5MPa> 355ec> Agricultural residue Medicines,fertilizers and
feedstuff 1650> 1.55MPa> 485ec> Fishery residue Medicines,fertilizers
and feedstuff 1650> 1.55MPa> 45Sec> Contam nated soil Purification
1850> 1. 75MPa>

the pressure—reducing regulating valve 4 is opened, so that the
pressure in the reaction vessel 1 suddenly drops to the normal
pressure. Through said sudden pressure drop, the reaction product is
blasted and the wastes are low—molecularized, so as to realize the

5 sufficient recycling of biogenic wastes.

The liquid solid separation device 5 includes liquid solid
separator 51, solid collecting tank 52 and liquid collecting tank 53.
Said liquid solid separator 51 is connected with the reaction vessel 1
by means of pipeline. To keep the temperature of the reaction

10 products, this pipeline is made of heat insulating material. Said liquid
solid separator 51 may be common liquid solid separator in prior art,
such as conventionally used centrifugal hydro extractor, which is
driven to rotated in high speed by the huge kinetic energy of the
blasting reaction products instead of other external force. It can be

15 seen such a liquid solid separation method is remarkably energy
efficient.

Said liquid solid separator 51 is set at the position which is
higher than the pressure—reducing regulator by 5-15 meters. After
liguid solid separation, due to gravity, the separated liquid and solid

20 constituents travel to said solid collecting tank 52 and liquid collecting
tank 583 respectively. The liquid solid separator 51 shall be set at a
suitable height, such that the substances to be separated can be
subject to sufficient liquid solid separation, and the liquid solid
separator 51 would not be damaged by the huge kinetic energy of

25 reaction product. Generally speaking, the blasting time is closely
related to the height of the setting position of liquid solid separator &1,
that is to say, if the blasting time is shorter, the speed at which the
reaction products rush out of pipeline after blasting is higher, in such
case it is necessary to set the liquid solid separator 51 at higher

30 position. On the other hand if the blasting time is longer, the speed at
13



35Sec> Vari ousChi nese herbal nedicines Medicinesand pharnaceuti cal

I nt ermedi ates 1550> 1. 4MPa> 458ec> Seaweed Medi ci nes and heal th
products 1550> 1.4MPa> 45Sec> Donestic wastes Fertilizer and fuel
1750> 1 .55M Pa> 40Sec> Flowers Edible oil. nedicines and cosnetics
1480> 1. 3MPa> 455ec>

which the reaction products rush out of pipeline after blasting is lower,
then it is necessary to set the liquid solid separator 51 at lower
position. If the height is too high, the substances to be separated will
fail to access the liquid solid separator 51; in case of too low height,
5 - the reaction products rushing out at exiremely high speed will damage

the liquid solid separator 51.

In addition, the reaction products output from the reaction
vessel 1 by way of pressure—-reducing regulating valve 4 will have
thermal loss more or less, it is feasible to set the first heat exchanger

10 54 before said liquid solid separation device, so as to keep the
temperature at the time of liquid solid separation to be equivalent to
the temperature of the reaction vessel. It is also feasible to set the
second heat exchanger 55 before said liquid collecting tank 53, so as
to quickly condense and liquefy the liguid constituents and thus

15 achieve better separating effect. The heat exchanger used herein can
be selected as conventional heat exchanger, such as coil pipe heat

exchanger.

The low—molecularized solid constituents and liquid constituents

obtained through the first—stage liquid solid separation can also be

20 subject to secondary separation. The second'—stage separation
device 6 comprises centrifugal separation device, static separation

device, pressurized separation device, pressure separation device,
membrane treatment device or certain combination of them. For

some biogenic wastes, after low-molecularizing blasting in the

25 reaction vessel 1, their active constituents are discharged from the
discharge outlet 12 of reaction vesse!l; the discharg_ed active
constituents, then are treated using inactive gases such as inert gas,

and then go through said second-stage separation in device 6, finally

the extracts obtained are the desired final products.

30 In response to the technical object of the present invention, the
' 14



Ol sludge Fuel 1750> 1 .65M Pa> 50Sec> Sl udge generated from food
manuf acturing Fertilizer 1650> 1 .55M Pa> . 508ec> Ani nal carcasses
aswel | ast he wastematerial s of neat manufacturing Feedstuff, fertilizer
1850> 1. 75MPa> 455ec> In addition, when using the treatnent
devi ce provided by the present invention to treat various wastes
according to the nethod provided by the present invention, it is

necessary t @ B HctN{EREIo8p 12 t P .qﬁ,Snta pPSHRG . 1050 R Ao d1VARBH S
that have bq%tﬂ%%?qnegoﬁlrb?nastrb%vﬂithnthga@é\ﬁcg:described above and the

flow chart of an embodiment shown in Figure 3, the method is
déscribed as follows:

5 Step S1: The biogenic wastes are added into the reaction vessel
via the feed inlet of reaction vessel;

Step S2: After the feed inlet is closed, water vapor is supplied
into the reaction vessel; the temperature and pressure in the reaction
vessel are maintained at given values, and the stirring motor is

10 activated and keeps stirring the biogenic waste for certain time until
they are evenly mixed.

Step S3: The pressure—reducing regulating valve is opened, so
as to suddenly reduce the pressure in the reaction vessel to normal
pressure;

15 Step S4: By means of liquid solid separation device, liquid and
solid constitutes of the reaction products obtained through sudden
pressure drop are separated.

Step S5: A secohdary separation for the effective products after
liquid solid separation is performed so as to obtain the final extracts,

20 namely the manufactured products.

The five steps described above constitute a preferred process.
The stirring operation in Step S2 may also be started when adding
biogenic wastes into the reaction vessel via the feed inlet of reaction

vessel, and it is advisable to slowly add biogenic wastes while stirring.

25 In this embodiment, only when the temperature and pressure of
reaction vessel have reached given values and keep constant, the
stirring motor is then to be activated to stir the added biogenic wastes.
To realize thorough mixing of the biogenic wastes in the reaction
vessel, it is feasible to change the rotation direction of stirring blades

30 at intervals.
15



Tabl e 2 Naneof Tem perature Duration Pressure Deconpre- Mol ecul ar
Bacterial count waste (0) of stirring (Mda) ssion tine dianeter
(cfu/g) (mn) (sec) 0.D(rim

The pressure and temperature in the reaction vessel are
regulated by regulating the input quantity of water vapor, so that the
pressure and temperature in the reaction vessel reach the given values
and maintain for a period of time. Generally, the given value of the

5 pressure in the reaction vessel is 1.5-1.9MPa, the given value of the
temperature is 130-190°C, both of which shall be kept for 1-25
minutes. Said range of values varies according to different kinds of
treated wastes and final products. Generally speaking, higher
temperature and pressure and longer reaction time are needed for the

10 inorganic substances and protein biogenic wastes that are difficult to
conduct the low—molecularization, such as‘ sewage sludge,
contaminated soil, livestock wastes, lees, waster paper, scallop
viscera gland and animal carcass etc., for example, such higher

 temperature and pressure can be 170-190C, 1.70Mpa-1.9Mpa and

15 such longer reaction time can be 15 minutes or even 25 minutes so
that these wastes can be sufficiently converted into
low—molecularized substances; For those carbohydrate type biogenic
wastes that are easily converted into low—molecularized substances,
such as rice husk, straw, sunflower, bamboos, seaweed and flowers,

20 lower temperature and pressure and shorter reaction time, for
example temperature of 130-150 C and below, pressure of
1.50Mpa—1.60Mpa and below and reaction time of 3-10 minutes, are
needed to convert these wastes into low—molecularized substances.

In step 3, when the biogenic wastes under certain. temperature

25 and pressure environment have been stirred for given time in the
reaction vessel, the pressure—reducing regulating valve is opened to
suddenly reduce the pressure in the reaction vessel to normal

pressure.

The blasting time, namely the time required for sudden pressure

30 drop from given pressure to normal pressure, has crucial affects to
16



Rice husk 140 5 1.6 55 0.54 Undetected Straw 138 3 1.55 60 0.23
Undetected MIk 135 7 1.55 45 0.22 Undetected Sewage sl udge

10

15

20

25

30

the particle diameter size, its distribution, products composition and
their content in the final products of biogenic wastes. Generally, under
the same preséure, the higher the speed of sudden pressure drop is,
the smaller the particle diameter size and the narrower the distribution
of particle diameter is; To the contrary, the lower the speed of sudden
pressure drop is, the bigger the particle diameter and the wider the

distribution is.

Determination of said blasting time is related to the kind of
biogenic waste and the purpose of final product. Firstly, the blasting
time is related to the kind of biogenic waste. For those inorganic
substances and protein biogenic wastes that are difficult to conduct
the low—molecularization, such as contaminated soil, crab shell,
shrimp shell, livestock waste, lees, waste paper and scallop viscera
gland, shorter blasting time is needed, such as 35-40 seconds, so
that these wastes can be converted into low-molecularized
substances to higher extent. For the carbohydrate type biogenic
wastes that can be easily converted into low—molecularized
substances, such as rice husk, straw, broken kelp and flowers, longer
blasting time (for example, 50-60 seconds) can be used to convert
these wastes into low—molecularized substances. On the other hand,
the blasting time is related to the purpose of the final product. For
example, for the wastes with their the final products being used as
feedstuff and fertilizer, it is feasible to use relatively shorter blasting
time; However, for the wastes with their final products being used as
the raw materials for medicines, cosmetics, flavoring and nutritious
health products, it is necessary to use even shorter blasting time. In

the present invention, the blasting time is 30-60 seconds.

The substances generated due to sudden pressure drop will rush
out of said reaction product discharge pipeline and pressure

regulating valve, then rush at the liquid solid separator located
17



170 22 1.85 45 0.32 100 cfu/9 Livestock wastes 168 15 1.82 40 0. 22
Undet ected Fishery waste 175 10 1.65 45 0.23 Undetected Soil 155 9

| vertically above it; the solid matters obtained through separation are

collected into the solid collecting tank located on its lower part

through the solid discharge pipeline; the liquid matters obtained

through liquid solid separation and condensation are collected to the

5 liguid collecting tank also located on its lower part through the liquid
discharge pipeline.

It is also feasible to perform secondary separation for the

products after liquid solid separation so as to obtain the final extracts,

namely the manufactured product.

10 It is feasible to realize the treatment method of the present
invention by controlling the treatment device of the present invention
by means of control device. For example, temperature transducers
and pressure transducers can be set in the reaction vessel to acquire
the data of temperature and pressure in the reaction vessel and to

15 transmit the values to a central processing unit, such as a computer.
Actuating mechanism can be set on the feed inlet and outlet of
reaction vessel to automatically open the feed inlet and outlet of
reaction vessel. Automatic valve is set in the water vapor input device,
the pressure—reducing regulator is set as automatic valve, and various

20 separation devices are also designed as automatic devices.
Procedures of the reaction can be programmed and store the
program into the central processing unit, such as computer, and the
central processing unit will exercise control over the treatment _
processes according to the program. This process is a typical

25 “process control. For the common technicians in the field of automatic
control field, realization of this process control according to the
method provided by the present invention is a common art, and thus

it is unnecessary to describe such technology herein.

According to the method of the present invention, it is feasible to

30 treat many kinds of biogenic wastes, so as to achieve the objective of
18



1.55 35 0.98 50 cf Jig Food residue 148 9 1.6 45 0.45 Undetected
Resi duefrom granul at ed sugar manufacturing 155 6 1.65 35 0. 33
Undet ected Lees 170 18

waste utilization. Said biogenic wastes include different kinds of
wastes generated from agriculture, forestry, industry, stock raising,
fishery and daily life. The examples of said biogenic wastes generated
from agriculture include soil, rice husk, straw, crop straw, garlic,
5 sweet potato and sunflower; The examples of said biogenic wastes
generated from forestry include bamboos, fir plants and maidenhair
tree; the examples of said biogenic wastes from industry include the
residue from granulated sugar manufacturing, soybean curd residue
and lees:; The examples of said bicgenic wastes from stock raising
10 include livestock sludge, chicken manure, swine waste, cattle manure
and bird features; The examples of said biogenic wastes generated
from fishery include crab shell, shell, fish skin, shrimp shell and
scallop viscera gland, broken kelp, alga and seaweed; the examples
of said biogenic wastes generated from daily life include domestic
15 wastes, sludge of sewer, lake and river, waster paper, food residue
and medical wastes.
According to the treatment method of the present invention,
the conditions required for treatment of various biogenic wastes in
some embodiments as well as their products .are shown in Table 1:

20

25

Table 1

Name of waste Utilization of | Temperature | Pressure Decompression
product condition condition | time

19



1.75 35 0.32 Undet ected Soybeancurd residue 140 7 1.45 45 0. 28
Undet ect ed Banboos 138 1 1.45 50 0.54 Undetected Garlic 145 1 1.44

Tea fruits Medicine, edible oil, 145C> 1.3MPa> 453ec>
cosmetics

Fish skin Cosmetics 155C> 1.4MPa> 48Sec>

Carapace of | Medicines, special 160°C> 1.5MPa> 30Sec>

crab, shell fertilizer components

Shrimp shell Medicines, special 165T> 1.55MPa> 30Sec>
fertilizer components

Combs (chicken | Medicines, fertilizers 150C> 1.3MPa> 40Sec>

crests) and feedstuff

Scallop  viscera | Fertilizers, food 180°C> 1.7MPa> 35Sec>

gland stuffs and flavoring

Sewage sludge Fertilizer, fuel 168C> 1.55MPa> 48Sec>

Lake sludge Fertilizer 165C> 1.55MPa> 48Sec>

River siudge Fertilizer 168C> 1.6MPa> 45Sec>

Bamboos, small | Medicines, fertilizers 1607C> 1.5MPa> 35Sec>

bamboos and feedstuff

Agricultural Medicines, fertilizers 165C> 1.56MPa> 48Sec>

residue and feedstuff

Fishery residue Medicines, fertilizers 165C> 1.55MPa> 45Sec>
and feedstuff

Contaminated soil | Purification 185TC> 1.75MPa> 358ec>

Various Chinese | Medicines and 155> 1.4MPa> 458ec>

herbal medicines | pharmaceutical
intermediates

Seaweed Medicines and health 155> 1.4MPa> 458ec>
products

Domestic wastes | Fertilizer and fuel 1756C> 1.656MPa> 40Sec>

Flowers Edible oil, medicines 148C> 1.3MPa> 45Sec>
and cosmetics

il sludge Fuel 175C> 1.65MPa> 50Sec>

Sludge generated | Fertilizer 165> 1.55MPa>  50Sec>

from food

manufacturing

Animal carcasses | Feedstuff, fertilizer 185C> 1.75MPa> 45Sec>

as well as the

waste materials

of meat

manufacturing

In addition, when using the treatment device provided by the

present invention to treat various wastes according to the method

provided by the present invention, it is necessary to detect the

post—treatment

product. Some embodiments

detected are shown in Table 2:

that have been

Table 2
Name of | Temperature | Duration | Pressure | Decompre- | Molecular | Bacterial count
waste (c) of stirring | (Mpa) ssion time diameter (cfu/g)

20




35 0.43 Undetected Bird feathers 148 8 1.55 50 0.45 Undet ected Waste
paper 169 20 1.8 35 0.77 Undetected Tea fruit 157 4 1.67 45 0.25

{min) (sec) 0.D {nm)
Rice husk 140 5 1.6 55 0.54 Undetected
Straw 138 3 1.55 60 0.23 Undetected
Milk 135 7 1.55 45 0.22 Undetected
Sewage sludge | 170 22 1.85 45 0.32 100 cfu/g
Livestock 168 15 1.82 40 0.22 Undetected
wastes
Fishery waste 175 10 1.65 45 0.23 Undetected
Soil 155 9 1.55 35 ~0.98 50 cfu/g
Food residue 148 9 1.6 45 0.45 Undetected
Residue from | 155 6 1.65 35 0.33 Undetected
granulated
sugar
manufacturing
Lees 170 18 1.75 35 0.32 Undetected
Soybean curd | 140 7 1.45 45 0.28 Undetected
residue
Bamboos 138 1 1.45 50 0.54 Undetected
Garlic 145 1 1.44 35 0.43 Undetected
Bird feathers 148 8 1.55 50 0.45 Undetected
Waste paper 169 20 1.8 35 0.77 Undetected
Tea fruit 157 4 1.67 45 0.25 Undetected
Broken kelp 148 4 1.48 55 0.33 Undetected
Sweet potato 148 12 1.77 37 0.26 Undetected
Seaweed 130 6 1.55 36 0.33 Undetected
Sunflower 135 6 1.56 36 0.23 Undetected
Infectious 175 6 1.7 35 0.22 Undetected
medical
wastes

In addition, according to the treatment method provided by the
present invention, different wastes can be processed into products
with different purposes, and some embodiments are shown in Table

3:

10

Table 3

Name of waste Names of extracts

21



Undet ect ed Broken kelp 148 4 1.48 55 0.33 Undetected Sweet potato 148

12 1.77 37 0.26 Undetected Seaweed 130 6 1.55 36 0.33 Undetected

Sunf | ower
Rice husk Field weeding material, anti—insect material and slight—explosion material
for recycling use in manufacturing of products
Straw Field weeding material, organic fertilizer, mushroom culture medium and
wood processing through microorganism
Milk Organic fertilizer, fermented food
Sewage sludge Organic fertilizer, liguid organic fertilizer, wood processing through
microorganism, solid fuel, gasified fuel
Livestock wastes Organic fertilizer, wood processing through microorganism
Aquatic waste Feedstuff for fish culturing, liquid organic fertilizer
Soil The soil used for rearing of seedling as well as the disinfections and recycle
of other sands and soils
Food residue Extraction of constituents such as cattle food, organic fertilizer and
polyphenols
Residue from | The preliminary treatment for the manufacture liquid fuel (biological
granulated sugar | ethanol) and the conversion of its residue into feedstuff and fertilizer
manufacturing
Lees The manufacture of medicine, nutritional supplement food and liquid fuel
( biological ethanol)
Soybean curd residue | Cattle food, organic fertilizer and snacks
Bamboos Medicines, antibacterial materials and disinfective materials
Garlic Medicines (sulfated oligosaccharides, antibiotic materials) and for
converting its residue into feedstuff and fertilizer
Bird feathers Minor element fertilizer with single function
Waste paper Fuel, wheat straw for livestock rearing
Tea fruit Special medicines
Broken kelp Soup bases and condiments
Sweet potato Medicines (anticancer agent etc)
Seaweed Medicines and foods
Sunflower Edible oil, medicines
Infectious medical | Conversion to safe general wastes
waste
The method and device provided by the present invention can be
used to treat different kinds of biogenic wastes, featuring convenient
operations, low energy consumption, moderate and simple operating
conditions and good treatment effect. High added value products can
5 be obtained after such treatment. For example, some products can
be directly used as fuel, fertilizer and feedstuff, and some others can
be used as the raw materials for medicines, cosmetics, flavoring
materials and nutritious health products. As a result, said biogenic
wastes can be sufficiently recycled. Therefore, the present invention
10 complies with the production concept "environmental protection,

cyclic utilization, resources conservation and changing wastes into

valuables".

22



135 6 1.56 36 0.23 Undetected Infectious nmedical wastes 175 6 1.7 35
0. 22 Undet ected In addition, according to the treatnent nethod
provi ded by the present invention, different wastes can be processed
into products with different purposes, and sone enbodi ments are shown
in Table 3: 5 10 Table 3 Nane of wasteNanes of extracts

Finally it must be mentioned as follows: Said embodiments are
merely used to illustrate rather than limit the present invention;
Although detail description of the present invention is provided with
reference to preferred embodiments, the common technologists in

5 this field shall understand that all the modifications or equivalent
substitutions to the present invention without deviation from the spirit
and range of present invention shall be covered by the Claims of

present invention.
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Ri ce husk Field weeding nmaterial, anti-insect material and
slight-explosion material for recycling use in manufacturing of
products Straw Field weeding material, organic fertilizer, nushroom
cul ture nedi um and wood processing through m croorganism M|k O ganic
fertilizer, fernmented food Sewage sl udge
Organicfertilizer,|iquidorganicfertilizer,woodprocessingthrough

m croorganié‘ﬁi’%%‘l Id fuel,gasified fuel Livestock wastes Organic

fertilizer,wood pr i Fough. 0j.croor ' ' t
rondsturt tor i RHREERRoRol Bieyl: DSl 0LamnL Al A AL AAAR o, (i)
used for reabn@gingfstgg@ﬂl ing as well as the d sinfections and recycle
of other sands and soils Food residue ,
Ext ract i onof cons3tep uelitreshiobasicavasie it eydnlyrigaeidolidh waltérzerm oarsd
pol yphenol s Resi duefrom granul at edsugar, nanuf act uri ng
5 that the temperature reaches 130-190°C and the pressure reaches
1.5-1.9 MPa after being mixed, and this state is maintained for 1-25
minutes;
Step 2 : The pressure of the mixture of said biogenic waste and
water vapor is reduced to normal pressure so as to conducting
10 low—molecularization of the biogenic waste and obtain a
fow—molecularized mixture;
Step 3: The low—molecularized mixture is separated so as to

obtain the final product.

15 2. The method for biogenic waste treatment according to Claim
1, wherein the biogenic waste is stirred when being mixed with water
vapor as specified in Step 1, so that the biogenic waste is evenly

mixed with the water vapor.

20 3.The method for biogenic waste treatment according to Claim
2, wherein the biogenic waste is stirred when the tempe'rature has
reached 130-190°C and the pressure has reached 1.5~1.9 MPa in the

process of being mixed with water vapor as specified in Step 1.

25 4. The method for biogenic waste treatment according to Claim
1, wherein the time for reducing the pressure of the mixture of said
biogenic waste and water vapor to normal pressure as specified in

Step 2 is 30—-60 seconds.

30 5. The method for biogenic waste treatment according to Claim

24



Theprel i m narytreat nent f ort hemanuf act ur el i qui df uel (bi ol ogi cal

et hanol) and the conversion of its residue into feedstuff and
fertilizer Lees The manufacture of nedicine,nutritional supplenent
food and liquid fuel ( biological ethanol) Soybean curd residue
Cattle food,organic fertilizer and snacks Banboos

Medi ci nes, anti bacterial materials an d|5| nfective materjials Garlic
Medi ci nes(sul-f HNEEDNT JUER FRRET /YW alfei BPYE Fhorcﬁ%&lé?”%ﬂds)faﬁﬁ%r as

converting i %@Fﬁf?eﬁl He gtgémots‘;]eégﬁwﬂ&&@ﬁ%gpgo %?JUCB' §eg>aﬁ%@t%rher S

M nor el enen ertilizer _ ‘wheat
straw for | Ip\r@ﬁmhdrs%@@tmnmaeﬁmaﬁe §@§§naaibnrmchrw @@ﬁbﬁra%arbfkel p

Soup bases and condi nents Sweet potato Medicines (anticancer agent
etc) Seaweedaid separation methods are adopted.
5
6. The method for biogenic waste treatment according to Claim
5, wherein prior to separating the low-molecularized mixture as
specified in Step 3, inactive gases are supplied into said
low—molecularized mixture so as to prevent the obtained

10 low—molecularized mixture from being oxidized.

7. The method for biogenic waste treatment according to any
one of Claims 1, & or 6, wherein when separating the
low—-molecularized mixture as specified in Step 3, liquid solid

15 separation method is firstly adopted to perform liquid solid separation
for said low—molecularized mixture, and then low—molecularized

liquid constituents and solid constituents are collected.

8. The method for biogenic waste treatment according to Claim

20 7, wherein prior to performing the liquid solid separation for said
fow—molecularized mixture using liquid solid separation method, heat

exchange for said low—molecularized mixture is firstly conducted so

as to maintain the temperature of said low—molecularized mixture for

liguid solid separation to be equivalent to the temperature for

25 conducting the low—molecularization.

9. The method for biogenic waste treatment according to Claim
7, wherein after performing liquid solid separation for said
low—-molecularized mixture and before collecting the

30 low—molecularized liquid constituents, heat exchange for said liquid
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Medi ci nes and foods Sunflower Edible oil,nmedicines Infectiousnedical
wast e Conversion to safe general wastes The net hod and devi ce
provi ded by the present invention can be used to treat different

ki nds of bi ogenic wastes, featuring conveni ent operations, |ow energy
consunpti on, nnderate and sinpl e operating conditions and good
treatnment effec

h dded v duct 5Db bt d aft
R ot st x%%&n@u 01 66 Y BB LteS Mg Jeftpadenrs o L'
fuel, ferti lifgsicanliBstdibiuiansth AQMB Qeidfian be used as the

raw material’s i cl nes, cosneti cs, avoring materials and
nutritious health products. As a result sai d bi ogeni c wastes can be
sufficiently recycled. Therefore, the present i nvention to conplies

with the productlifof geyiceger bémeinicowaetﬁﬁeammtmmbhs,ingycl ic
tili ti , d i i nt

vhl e SRR e et e ook R

enbodi nent S WG TRy i{)%ﬂ&'&%&r&l’ferﬂn%ﬂéﬂ%nr .ather than limt the

present inventlon; ough detail description of the present

invention is pr ¢\V$tdﬂdg\@et/i¢e[ elveicans gishospd af sdivedatihodssentsstirt he
common technologists in 5 this field shall understand that all the
modi fi cat i ohe vlesEpiiNViakeracEabyessalti ons to the present invention

t hout d 1 f mth t d 1
l“hm P oo o APt dShed o Rds LIRS LR AR el iR |
g, T oGcbipas) G WSS S314THY FRAARLEEILRY Jpol N8 Lol 0w ng

St eps Step ogeni c waste IS even m xed wat er vapor so

5 that the temmrnaidysel, rwtaérbesséawab%%mnwdvm erses(sarﬁ@nﬁ@aches
1.5-1.9 MPa after being mxed, and this state is maintained for 1-25
m nut es; sﬁd@egsureTr@twr&mlJéat@f withdtsnlet e ogoricgedwdleni ¢

wast e and wat er vapor is red nor sure so _as
bantuctimg. TORLEARIPB eRas FITEEI Seoohel bo BEERR I 2R Tt dbeai n o
| ow ol ecul ariiged oRiostid r?temperatu?% fpr&é@ rd %%%We%%flhﬁ”vleé i xture
IS separated so astootalnthe inal pro uct 152 od for
bi ogeni ¢ waabenhl palseery; emecording to Claim
A separation device being communicated with the outlet of said
pressure—-reducing regulator, which is designed to separate the
products output from the reaction vessel and/or the mixture

decompressed through said pressure-reducing regulator so as to

20 obtain the final product.

11. The device for biogenic waste treatment according to Claim
10, wherein said stirring device comprises:

A rotating shaft, which horizontally runs through said reaction

25 vessel;

More than one stirring blade, which are set on the rotating shaft
in said reaction vessel; and

A power mechanism, which is connected with one end of the
horizontal rotating shaft outside of the reaction vessel, and is

30 designed to drive said rotating shaft to rotate.
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1, wherein the biogenic waste is stirred when being mxed with water
vapor as specified in Step 1, so that the biogenic waste is evenly
m xed wth the water vapor. 203. The nethod for biogenic waste
treatment according to Claim 2, wherein the biogenic waste is
stirred when the tenperature has reached 130-190C and the pressure
has reached 1.5-1.9 MPa in the process of being m xed with water
vapor as specified in Step 1. 254. The nethod for biogenic waste

treat ment accordi,ng,t.o,C ai . erej h ' reduci Rg.t he
pressure of theqn%'xthﬁr%egéﬁaé EE):’;{i]bdo%I '83’%&3%\%3&@%%%&5\%9@% @a@%ﬂmto

nor mal - pressyr ewAsrehPesdidi 86hinE BlRRs2alé \3PHEIyS afpREed 8ASsaithe.

nmet hod for biogenic waste treatnent according to Caim 1, wherein
when separ atrotagnphehdfbat mibe@ild andzeahntsi withirespest pdoe fdiedtion &t ep 3,
centrifugal separation, static separation, pressurized separation,
nmembfane seplf BRPYAISNakny combi nation of said separation nethods are
adopted. 5 6. The nethod for biogenic waste treatnent according
to Claimb5, wherein prior to separating the | ow nol ecul arized m xture

as specified inq8t gpedevidt2fIriniEg &R GPasé GreatRBh 86CdBIR RACKIm

| ow- nol ecul ari zed m xture so as to prevent the obtained _

10l ow nol ecdllamiteeeinraaid woevel moecHeiisTg i9xi thiczed. 7. The net hod
for biogenic waste treatnment according to any one of Clainms 1, 5 or
6, wherein when separating the | ow nol ecul arized m xture as specified

in ep 3, liqui i o) [.Qn h .S firstl opt to
per?gr mliquid ggri es‘%ﬁf reafoﬁg)ﬁ§$%¢'8§vaalrggé Fr%%}rﬂép’[e%%qoarp%ggtg @ia)?{?ur e,
and then | owqmajieGHinahi #edt |de@viddve@Nat 5EUBRAT heaPdsifihi Wheansdibt uent s
are coll ect ed. 8. The method for biogenic waste treatnent

accordi ng t cot@tiaprehatt ig,conhecEicnwiph isaid teactienfvessdlrsg dhe $éajuhid sol i d
separation for_said | ow nplecularized m xture using liquid solid
separati on REEHIEA, WRBEY Said: RAIRGBIf 9afsds FArGRCHRs] a8l aRidz ERCHPRt ur e
is firstly 9§§chllcted so as to maintain the tenperature of said

| ow- nol ecul arized m xture for liquid solid separation to be

equijyal ent to the tenperature for 25conducting the

| ow nol ecul ari zati on. 9. The method for biogenic waste

treat nent accordbnghedetica tor biogdrdc eiastatreatm prlr dasariding toi Gaird sol i d

separation for said | ow npl ecul ?ri zedm xt ur eandbef or ecol | ecti ngt he
301 ow nol ectifaMheerin|SefisBat sl PeYERIOMMEIRS exchange for said

i quid 25 consi feglschbef NANKLEY RR 85 ol RN ShAR dfyRgRat ure

of the collected t'he I ow nol'ecularrize rqurd constrtuents.”
10. A devi cexé@cobhegrim withesdie reac@drmesdse;onpri sing 5A reaction

vessel, which is used for holding different kinds of
20 A gasket, which is fitted between said rotating shaft and said
fixing member; and
A gland, which is fitted on said rotating shaft, pressed on said

gasket and is connected with said fixing member.

25 16. The device for biogenic waste treatment according to Claim
15, wherein an elastic element is provided on the position where said

gland is connected with said fixing member.

17. The device for biogenic waste treatment according to Claim

30 16, wherein said elastic element is a spring or an oil buffer.
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wastes to conduct hydrothermal reaction ; A stirring device,
which is disposed in said reaction vessel to stir the wastes in the
reaction vessel; A vapor input device, which is comuni cated with
said reaction 10vessel and is designed to supply nedi um pressure
vapor to said reaction vessel, wherein said vapor input device al so
conpri ses: A pressure-reducing regulator with its inlet being
connected with said reaction vessel, which is designed to reduce the
pressure of the.m r in t erat.ur r in.the
reaction vessel1?%X@E%§?ﬁ%?%§£%§g€rggqgﬁﬁgtHﬁﬁmﬁﬂgggggéﬁﬁ%ﬁodg1ice
bei ng comunjngadiediahs R 5t-he, QHek@h Pbiupditd oPE8RSYASKet £ HHCTIREd on

regul ator, which is designed to separate the products output fromthe
‘reaction vessd rantihgrshafteons rvenapeg ompodesed t hr ough sai d
pressure-reduci ng regulator so as to 20obtain the final product.

11. ¥he device for biogenic waste treatment according to Caim 10,

wherein said stiyri e i : . ot.ating
shaft, which hor1igzgﬁga%%der ﬁor{goqgﬁ&(])lgg asst%itr&aitrgggt[ ?%%Or%@_egosé%?% _
More than 9'1@,S/&Héréi'n”é&ai!?gﬁlé@sur\ébie(éﬂjcﬁffgerﬁﬂatgﬂié Bepre9é ki redusinaf t i n
said reaction vessel; an A power nechanism which is

connect ed wir¢dulatieg ealdeof the horizontal rotating shaft outside of
the reaction vessel, and is 30designed to drive said rotating shaft
to rotate. 12. The device for biogenic waste treatnent

accqrding to C aj , ergein.sal I LL I re vertically
di sgésed. on sai %Oplggwétqenb esﬁdéﬁlggéqu:ﬁéggég@gtﬁﬁﬁpgf%oﬁpg% t?fa(r[:'ﬁspect
to the direqii ohedinHali@ sephaitiotddshiéd tomprises: 13. The device for
bi ogeni ¢ waste treatnent according to Caim1ll, wherein said power

mechani smis a rofimt-staQt4sepbhiatidr\deviedf, ovhibh ogetestoneals te perfeathment
according to Claim 11, wherein a shaft seal device is set on the
posi ti on wh&PBAFguid sepatating Lrdhe mxiwgdRakiset it RY saidireacdion; on
vessel so a seal, this [y i .ot at i 11 i
connect ed vm%%ges!aieag’dr e'gctqégcﬁlb%/é&seggfa&h?&%@a %%gd@él}é(}g"?gr%gflh
wastie treat pgiilagecording to Claim

eni c

A second-stage separation device, which is connected with said
first—stage separation device and/or said reaction vessel and is
designed to perform the secondary separation for the products output
by said reaction vessel and/or the products separated from said

20 first—stage separation device so as {o obtain the final product.

21. The device for biogenic waste treatment according to Claim
20, wherein said first-stage separation device comprises liquid—solid
separator, solid collecting tank and liquid collecting tank, wherein the
25 inlet of said liquid—-solid separator is connected with said
pressure—reducing regulator through pipeline; the liquid separated via
liguid solid separation is output to said liquid collecting tank through
liquid outlet, and the solid separated via liquid solid separation is
output to said solid collecting tank through solid outlet.
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14, wherein said shaft seal device conprises: A fixing nmenber,
which is fitted on said rotating shaft and is in fixed connection
with said reaction vessel; 20A gasket, which is fitted between said
rotating shaft and said fixing nenber; and A gland, which is
fitted on said rotating shaft, pressed on said gasket and is
connected with sgid fixin nber. 2516. The device for biogenic
wast e treat ment Qgcgr&ed‘i)j‘?]‘ﬁg? gg@'89%?'01\%?Stﬁﬂfﬁaémﬁnéﬁc‘é?rz§{é’fqI',ogfaé%nt is
provi ded on 44h o] i LS it h.sai
i g menpdr - wRERd Nt S8HEaRLRTE ph o BRTIRENEE Wad BB
treatment acentdepardtor ehdishidldssuvdeeidingabguigt@dncCiseleaigpitd i s a
spring or an oil buffer. 27 18. The device for biogenic waste
treat nent adeomginigin thewrigmeeeaivfe Afathes lovs=n dlecwrasized nmaxtpreuden ity
of said gaskets are fitted on said rotati shaf{ one overl apping the
other. 50 Gt Giofionscag D for Oi GgairEhias aher BF RERLRCCH Ji ng

to Caim 10"30%95%5tﬁ‘?ﬁ,ﬂ&%%ﬁ%ﬁ%ﬁ%‘%g”q ng regulator is a pressure

reduci ng regul ating va evi ce for biogenic waste
treatment according to Claim 10, wherein said separation device

conpri ses: A first-stage separation device, which is designed to
perform sol i d- | i2@uildhesdpagaatdrgriopenictwasteitseatment hacorioimia plaimby
said reacti vessel and is deconpressed. through said o
pressur o- r ediciPTa8, 4 5aPARGASAL SXCHBRGEE I REVIAELRS WSS ST HAUdevi ce,

pr essu " e8regepaterss X e
i AOr eacti o g oebar=oh AL gL ORRER AT | EEMRRRRR "

separ ati on feohdbhee Bi@dygeitsoplipHonbdyaididlid @andisepawassel and/ or the
products separated fromsaid 20first-stage separation device so as to
obtain the final product. 21. The device for biogenic waste

treatment accordjng. . to, C ai 0, wherein said first-stage separ.ation
Hevt oo comor i sedt tetenidh Ry RasdEhiste BihfncrttctifdoraRitang
LLauid col | eabinaoldiis, WhKGER] BalifisPRedtbfhaRboP 8t thd Lot Aga d
separator is connected wth saird pressure-reducing regulator through
pi peki ne; t kechamgdrds sieprynaidess shal-aingutubesivddttbxeapaget iimmedrsingut put
to said liquid collecting tank through liquid outlet, and the solid
separ at ed vingat isgahangsyl i @Pik o AEpbexrBargarpat sewesding ok beat

collecting tank through solid outlet. 30
exchanger.

25. The device for biogenic waste treatment according to any
20 one of Claims 21-23, wherein said liquid solid separator is set 5-15

meters above said pressure—reducing regulator.

26. The device for biogenic waste treatment according to Claim

20, wherein said second—stage separation device can be selected

25 from centrifugal separation device, static separation device,
pressurized separation device, pressure separation device,

membrane treatment device or any combination of them.

27. The device for biogenic waste treatment according to Claim

30 10, wherein a plurality of said reaction vessels are provided in parallel,
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22. The device for biogenic waste treatnment according to C aim 21,
wherein a first heat exchanger is provided between said liquid solid
separator and said pressure-reducing regulator and is designed to

mai ntain the tenperature of the | ow nol ecul arized m xture for 5liquid
solid separation to be equivalent to the tenperature for conducting

the | ow nol ecul ari zat i on. . The device for blogenlc wast e
t reat nent a@@@rtaﬁﬁgmbﬁr@fah%mm%w%qsnﬂaegmnawfééﬁ %@n@@ is

provi ded be |g i?

col l ecting &%% L”éqég Eh@esgﬁﬁgép aﬁ@ﬁﬁgﬁﬁﬂgﬁfhgﬁﬁ %% Ood&%ﬁ ISfrom
said |iqui dc%ﬂ'eb@oﬁ@@% WMShumber of s&id rddrioheNdsesist or bi ogenic waste
treatnent according to any of Caim22 or 23, wherein said first heat
exchanger or the second heat 15 exchanger is designed as

shel | -and-tube heat exchanger, i mrersing heat exchanger, coil pipe
heat exchanger or serpentine type heat exchanger. 25. The
devi ce for biogenic waste treatnent according to any 20one of C ains
21-23, wherein said liquid solid separator is set 5-15 neters above
sai d pressure-reducing regul ator. 26. The device for

bi ogeni c waste treatnent according to C aim 20, wherein said
second- st age separation device can be sel ected 25from centri fugal
separation device, static separation device, pressurized

separ ati ondevi ce, pressure separation device, nenbrane treatnment

devi ce or any conbination of them 27. The device for
bi ogeni ¢ waste treatnment according to Caim 3010, wherein a plurality
of said reaction vessels are provided in parallel, 29 and the nunber
of the stirring devices, the vapor input devices and the
pressure-reduci ng regul ators connected wth said reaction vessels
corresponds to the nunber of said reaction vessels.
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