PROCESSI NG DEVI CE FOR WASTE COOKI NG O L The basis for
the priority claimof the present application.is
Japanese Patent Application 2006-083473 (filed March

24, 2006), and the content thereof is described in

the description of the present application. BACKGROUND
OF THE INVENTION 1. Field of the Invention The

pr esentPROCESSING BEFIEE FORWHNIEE TOOKIAQYisE, f or
waste cooking oil capable of continuous processing
thereof. 2. Description of the Related Art Atten'pts
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cooking oil such as te€
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ester, the latter used as a fuel for diesel engines

(Japanese Pa [ ers
HL0. 182518, %@i@i’%ﬁﬁ 'T%MWOM ng oil
is conposed of a fat which is glycerin ester, and,
reacting with nmethang| .in_an ester_ exchange reaction,
met hanol is exchaigﬁﬁigpﬁaﬁhh@ﬁﬂ¥ﬁﬂlscous gl ycerin
and then nmethyl ester and glycerin are produced.
ﬁ‘ cooking oil differs fromfreshly produced oil in
t hat' g PapFeaty invsmtiqp uelatiee stouse Processuukideyidef fowdvaste
m xed in the
aﬁ%ﬁ%ﬁﬁﬁ% £§P§g¥?%ﬁﬁ%§% I‘cm‘g'\/\%*ln“hg%coo |ng wi th heat so
that such inpurities nust be renpoved in order to
carry out the -3ﬂ@;ﬁfﬁégﬁggﬁL_égﬂékkgééﬁFbmever even
preprocessing i ange reaction
1 is a batch operation, and no device has been
devg&ﬁfed fﬁr t he conti,nuous rocessi ng of waste
cooldHdPRtS have been made to treat waste cooking oil after using a

cooking oil such as tempura oil wherein methanol is mixed with caustic

soda as a catalyst to cause an ester exchange reaction, and the reaction
product is separated by a separator into glycerin and methyl ester, the
latter used as a fuel for diesel engines (Japanese Patent Application Laid-
open Numbers H10-182518, 2000-219886, and 2004-67937).

Cooking oil is composed of a fat which is glycerin ester, and,
reacting with methanol in an ester exchange reaction, methanol is
exchanged with highly viscous glycerin, and then methyl ester and

glycerin are produced.

Waste cooking oil differs from freshly produced oil in that a variety
of impurities used in cooking (fried tempura batter, water or the like) is
mixed in the former and oxidation occurs when cooking with heat so that
such impurities must be removed in order to carry out the ester exchange

reaction.

However, even preprocessing is carried out, ester exchange reaction
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SUMVARY OF THE INVENTION It is therefore an object of
the present invention to solve the problens described
above and provide a processing device for waste
cooki ng oil capable of continuous processing thereof.
.In_order to achieve the object described above, the
1853 batgh operadiom, emd ne dgvisedmssheargdeealopel far thwasdreinuous
i; ' .ryi mg out an ester exchange
p?@%%?ﬁ%RP?%”g¥8 uééggﬂycerin and ester, wherein after
waste cooking oil and an ester exchange agent are

m xed in an inki ' FRC | j.qui d obt ai ned
by the ester ex%?{:(ggt ot lﬁ\zﬂg’:ﬂgg.djgtel y

introduced into a pair of glycerin separation tanks

and separated, i nto lLycerjn and ester, the separated
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cpoking oil, for the ester exchange reaction and al so
COPE%H% Fpaferd sonkinupus pregessingdhevested oi |
conprising ester. Also, the present inventionis a
processi ng device for waste cooking oil, conprising:
t wo lororder éo aehisiveithg objedtlekoribed abowe, theyarssent invention
i C j oL | 3.3, Xi ns Lm X t he waste
1 c‘g%"ﬁg‘“’%’% clierg%%c 8’?2 %ﬁec‘i"i‘&%g v?lk&%’ {CAFIFINE Quts ax. pster
exshapgy eackioh oto prodnceg glyverin »ed wasire wheddindaRel jwaste
coff(irSt i nline mxer fc&r conti nyously m éi.ng an, ester .
UBRa R G eé@ﬁp‘?’f AHEe P REhIIXEACR 88 IeMRapuKer,
pracubsing digalid btsued By thausdtbf cxeHangdVirbictidif is WAGhRately

.. coqgking .oil fromthe stock supply tank; a pair of )

m@\oal;‘%‘? Hng%ﬁapﬁ%r! BE_gIY%!& SPBﬁraé?QIértﬁaké!%nd @ﬁp@w@dnglto

glfdaRirDhAdeSRbAOtHd Sifltatd P BRI id théh&i ifl% PBIIEE and the
after the ester exchange reaction and separating

hegb geparatad gnyther beileralsdusssaforcheating the wasité cooking oil, for

OfRLi Sd €laana ol lar for -usin lycerin .
thg eépggéiéfé e’% Q&ﬁ/ é%)r fee&cglu"p a }lgn alis(r%) f (#e 1'8%?% é‘# ﬁtﬁlfe SAUEY gy the
re¢oyrked ed chogirsiag esterond i nline mixer for continuously

m xi ng neutralizing cleaning water containing pure
water, diluted sulfuric acid, and magnesi um m xed
t heAdso), theigreséiieimearve 15ar pY6detsing devied Brakastd fboking

.the I%/cer,ip separation . . . )
oil, comprising' two or more receiving tanks for receiving waste cooking

oil; mixing means for mixing the waste cooking oil in each of the receiving
tanks; an stock supply tank for storing the mixed waste cooking oil; a first
inline mixer for continuously mixing an ester exchange agent comprising
an alcohol such as methanol and a catalyst such as caustic soda, with the
waste cooking oil from the stock supply tank; a pair of glycerin separation
tanks for alternately introducing the processing liguid from the first inline
mixer after the ester exchange reaction and separating generated glycerin
and coarse recovered oil comprising ester; a boiler for using glycerin
separated by precipitation in the glycerin separation tanks as fuel; a
second inline mixer for continuously mixing neutralizing cleaning water
containing pure water, diluted sulfuric acid, and magnesium mixed
therein, with the coarse recovered oil separated in the glycerin separation

tanks; a pair of neutralizing cleaning water separation tanks for
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tanks; a pair of neutralizing cleaning water

separation tanks for 2 separating the cleaning coarse

recovered oil alternately introduced from the second

inline mxer into cleaning water and recovered oil; a

third inline mxer for continuously m xing the
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| liquid | evel gauges may be
Segélga\??S%a(fe?xﬁghéegg?oﬁg‘%ﬂi ﬁﬂsepar ation tanks and the
neutralizing cl eam ng wat er separation tanks, and a

surfa of separ at moni t.ored, hy the i

o 8 lreR SR 0s) TP B, hE B i ok
the @it tntlaad ifkine upRers, @Qﬂtﬂh@rresﬂ'étﬁsnm’ saithtionwanks amay be

has,a sig Lfl cant eféect onti nuously processing

c
ho%é%déné B} SIFouR ’\R@Itlhefﬁ,0 ging a heat source

gener at ed by burning glycerin in a boiler. BRI EF
DESCRI PTI ON OF THE DRAW NGS Eigl 1 shows an aspect of
t helanbleli ptesensf inveatione septicalnlisnid olevel Fgguges dnansbe
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upper portion.

The present invention has a significant effect of continuously
processing waste cooking oil as well as using a heat source generated by

burning glycerin in a boiler.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows an aspect of the embodiment of the present invention.

Fig. 2 shows a flow chart showing other preferred embodiment of

the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The “processing device for waste cooking oil” noted and described in

the present specification, claims, and drawings is described in Japanese
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the present specification, clainms, and drawings is

descri bed in Japanese 3 Patent Application

2006- 083473. A suitabl e enbodi nrent of the present

invention is described below in detail based on the

attached draw n In Fig. 1, a stock (waste cooking
Pa(bﬁlllt)AthfJ@i@@lil\2@3&083&780nveyance drum 11 using a tank

truck receiving nozzle 10, solids and the like are

renoved fromthe conveyance drum 11 (or directly from

t he At amﬂtab}euenklbodi/meﬂnt af she apresent iBvehtiongh described below

I|n 1 he.strained result is
uldﬁ%%!% g?&%ﬁﬂ‘%@ W&l%te 1ine 15a into two or
nor e rece|V|ng tanks 16 wusing a receiving punp 14.
received i the recgoylng t ank

The t e cookin
16 8 98- ard stoC %qg ppteycoaiing ol iscrRsPiredobt ayaamYaypnce

drfRi 19 6 4 Iﬂéhktthﬁcﬁ%ﬁéwﬁigc B@ﬁﬂ@ 1, eﬁﬁidsoé‘n@%ﬁ@r]hl&e@re
bel ow does not happen rea |I§\1/ whi'ch case

regged fiomeadeecenysriange drnm L(on | dizeatty frome rtbeolfarﬂm@fuck)
W1E)I?§eét‘fé tfémfﬁr(;t%h Br}%@ewi}&f finbhe, %ﬁgtﬂé‘ g‘n%atlﬂe@rﬁgsult is

wast e cooki n S are returne
mﬂeetaslir ﬁrom aaehatﬁtarge sudeehae d&ansto 8o 0B inmyetieecivane tanlkeyl6

ied fromthe discharge line 15a to
us%%sééug%wgg{ 17 to nmake waste cooking oil with
a stable quality. The stock supply tank 17 can hol d

rogessin uantity.of one.,day, a vol une  of
D ol atte| GPosERE Pil FeRevER GRIhE AP TREE $Bkid Gsispgf yaried

quhBRX vathi extrbhiety %0@)(1@]119 Ukligg s%bhaﬂ}fh%rtlﬂaSest@F dxchenge

sent to a . first inline mxer 20 at 34 _L/h
reaskiony dascribed helew deasg nghidmrep Eeasblys B‘Uﬁ?‘ﬁhlfb case good
qu&'ﬁ%ﬁ%’s{:@cocﬁﬂné|0‘ipﬁcﬂoll%gteﬂbﬁrbzﬁ§oﬁﬁ{é“ﬁ-ﬂ:%iwﬁgchﬁks 16, then

cat al yst 23 such as caustic soda are su 0 an

bodsther gendctamigey andhadiguality Wasie @oolsmgrm&iawreaurned from
Th

o SR AhEITREE PBBRL T, SEERHS B880ing Hfnd 4 and

sumaimi s dtia dischatgeoline ridiahtmal stoeln d;uipplys eahktly/ thenake

WaSLJ ggokllﬂflg 'on ewgri:]hxa('e rsta%bqet n ?1%9 hTﬁle fsltcg( ?ids@p tan& 17 can hold

processing quantity of one day, a volume of approximately 800 L.

The stock from the stock supply tank 17 is filtered by a double
strainer 18, and then sent to a first inline mixer 20 at 34 L/h, for example,

using a fixed quantity supply pump 19.

Meanwhile, an alcohol 22 such as methanol and a catalyst 23 such
as caustic soda are supplied to an ester exchange agent tank 21, and
stirred by a stirrer 24 to make an ester exchange agent. The ester
exchange agent is produced by adding 0.05 kg of caustic soda to 1 L of
methanol, and is sent to the first inline mixer 20 through a fixed quantity
(6.8 L/h) strainer pump 25.

The stock and the ester exchange agent are mixed while flowing in

the first inline mixer 20, causing an ester exchange reaction. The inline
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(6.8 L/ h) strainer punp 25. The stock and the ester
exchange agent are mxed while flowng in the first
inline m xer 20, causing an ester exchange reaction.
The inline 4 mxer 20 is housed in a cabinet C as

mi%g{' %ie beI W V\hose%“%‘g s deg&li)ﬁécf‘tb (?W'vcv"hg clhddmblent

ntlnuous exc
telhgéfﬁ:tﬁu@él iss hentiablbeaﬂvel@yl moxand 6ot Gf Qrdd aand:ontmwatseester
chan e a ent i i nl,ine xer
exglye nd e iie: o SlorB ing Hie exti pighanse

ag@hﬁ/ﬁ?ﬂi@lnlﬁﬁpﬁﬁﬁéﬂm tank 27a and a second gl ycerin
separation tank 27b switching alternately

t herebet ween every 30 m nutes by switching of a first

thr g Aty &4 RO HOOREP Bt Ra®) WacHibn A€ intoqf AW flgcerin

t he ecipitation separation alternatel
sephimtn tanlh é7g| ai secen gleerinseparasion7iadn 87g BWitching

g 5 g R T 0P RGRHEE s P

wag%lbtﬁnnﬁrgelemmeﬂm 6. i n the separation tanks 27a and
27b by optical liquid |evel gauges 28a and 28b, and
the glycerin separated by precipitation and collected
i n e rbekbRih P ehé ili md,Spﬂeeimm@bxﬁmba&embntmanately takes

gl ycerin storage tank 30 thro Wtc val ves
plaged ingphe Tgl¥caint BeRaTgtPRY \F%eﬁsgg%"faar?omgg%ﬂh & hel fack of
seﬁ%ﬁ%ﬁﬁr ot EA@s€ 8¢cvRred BRQAF EREGhpPLl poLITBR 'a@ﬂdﬂmeegify@érm

ected in the upper portion is received in
of ithe dewienipertion ark mBmitared dyiths weparation vankes s ﬂalda%@ by

opbiedt hgiglgd 1808 g%hg&s PS5 CLARSBHRRANE the @ké@ﬁﬂ alegh¥ated by

repea cont i nuous’ process
prdapmatlbaohrhb collectedanghbgdertiam qmtrtlentled:emovedand sent to a

cer,in st ank .30 i.s e er 70

elfeF Gy A By aodhrar s r v APV EERDR PR

coarse recovered oil is sent again, this tine to a

secopd in| 'ﬂ

¢ switching valves 29a and 29b are then closed, and the coarse

recovered oil comprising ester collected in the upper portion is received in
an intermediate tank 32 through switching valves 31la and 31b. The
operation described above is alternately repeated to realize continuous

processing.

As described below, the glycerin collected in the glycerin storage
tank 30 is supplied to a boiler 70 through a double strainer 71 and a pump
72.

The coarse recovered oil is sent again, this time to a second inline

mixer 35 through a strainer 33 and a pump 34.

Pure water 41, diluted sulfuric acid 42, and magnesium 43 are
mixed with a stirrer 44 in a neutralizing cleaning water tank 40 to form
neutralizing cleaning water. The neutralizing cleaning water is made by

mixing 0.02 L of diluted sulfuric acid and 0.25 kg of magnesium to 1 L of
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m xer 35 through a strainer 33 and a punp 34. Pure
water 41, diluted sulfuric acid 42, and magnesi um 43
are mnmxed with a stirrer 44 in a neutralizing
cl eaning water tank 40 to form neutralizing cleaning
wat er. The neutralizing cleaning water i s nmade by
purexiatgr0. 02 L of diluted sulfuric acid and 0.25 kg of
magnesiumto 1 L of 5 pure water. The neutrali zi ng
cleaning water is supplied to the second inline m xer

3 5 afhel §1eﬁ%-1‘éllzli’ﬁg 3cl§flﬁ1§‘1'g”Waté‘15 if %ﬁﬁﬁhﬁzdxﬁd tHéladkbhd inline
suppl then mxed e coarse recovered

migelr 3%@%&5 nﬂiﬂlégua styainer 4 ﬁﬁtétae fiyed grantity sgpply pugp 46,
thgg%fxtzg FHtBHE c%ﬁ?é@%c%&ﬁerd St Pﬁ{(ﬁiﬁé)fbsﬁﬂf‘i%sal%gﬂla%ﬂﬂr sent

gh~a second three-way swtching valve .
toT@qaasrlrcffan@ltmahmmchaamm wastenmﬁamaom@lntﬂam&@gﬁhrand 37b

enati on. s Iartoth f |
eoBREFE %P S Rl 05 Bt 30 SRR Sicion
is bmdﬁﬁaﬂ'sd Olﬁrcmgth Ce&i d)p@aitid)nl e;mlllagau@eﬂleﬂﬁa)fanhe 3glycerin

wat er separ at ed b rec t at | ect t th
SRS AL Lo PRt PR DR P! B LIt Y ppans
of‘ébﬁ@&l nqm@akeél é@ﬁ]gesdfi%d BhaWsh, ﬁa@éﬁéﬁﬂa}taﬁé@hy fpl‘r@ﬂpﬁatlon
1 ne through an o enlng-cI03|n val v

andh pplacaen 66 th hOIENBLIOTYISE- BVaiSTRRII TR tdbe egalizing
c1&ﬁhﬁgf &Qfe?%ﬁkazl@ rtﬁi‘dd@h bl @é{vit&om@ frdiea e B8 QB an

open - closing valve 81 rough switching val ves 3 a
OPanmgagbsmmeraﬂmt&oawwzsrmm)lmdeam. ag Jasket tyRakevapozptpr 6

de%Eﬁbéc?%Ffo%Y 3.4 he%l ggg{fﬁg HowP ol § m{eog% ;aggm@gﬁ o%-,gaihg

neu ni'ng water separa
clesing 3dbread1 ahm@h $witchimgt vedveaddanand@G9band t he
neutralizing cleaning water separated in the
separation tanks 37a and 37b flows into the

neutTa | @dutgaleziagn lcwn\i\ﬂg efvat@nkadl 40 &he Jthe kpatcktey pigpe
evaporator 61 by a gravity flow from]|i

e
evaperader i e aye prri?éﬂ% et Ahapthes nw@aﬂ@m& &f%az’épg.‘gater
segﬁ%&g ta?ﬁg W‘e?%ﬂd“%’YbCQ@%eBBélﬁbhO{h ithe! &i’himéf‘@ and the

peni ng- cl osing valve 80 is opened to return _th
neutralizing cleaning water separated in the separation tanks 37 a and 37b
flows into the neutralizing cleaning water tank 40 or the jacket type

evaporator 61 by a gravity flow from line 53 or 82, respectively.

The concentration of the neutralizer is checked, and when the
concentration is low, the opening-closing valve 80 is opened to return the
neutralizing cleaning water from the line 53 to the neutralizing cleaning
water tank 40, and when the concentration is high, the opening-closing
valve 81 is opened to supply same from the line 82 to the jacket type

evaporator 61.

The switching valves 39a and 39b are then closed, and the coarse
recovered oil collected at the upper portion is received in a recovered oil

tank 48 through switching valves 47a and 47b.

The recovered oil is supplied from the recovered oil tank 48 to a
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neutralizing cleaning water fromthe line 53 to the

neutralizing cleaning water tank 40, and when the

concentration is high, the opening-closing valve 81

i's opened to supply sanme fromthe line 82 to the

j acket type evaporator 61. The sw tching val ves 39a
thawliid09khe ariget Hentlnboaghda danble kiratear 5@ andeg @uenpdloigure

col |l ected at,.t u t d
wige SeicPtiod ok s A BT Bl aak b ont g g Blrs ppter 54
is 36l thdhfnlies ﬁ:\/iﬁéﬁﬁzd:bs} niganSUfa p&@hﬁ 56Mthdé eecovered oil
recovered oil tank 48 to iiythlr i ne,.mxer 5
a

anch o BHI® WRIEHPE 2ercomiarions apyRed es&hnﬁlﬁeer%z and

alt Glely?séidt $HPP Aﬂ)ﬁi’ be A afif G @lont 3RkLS % TaMAHE 57b
e purfe water IS stored tot inline mxer 52 by

swmcdm;i ﬂtroagbmq*fhlscb thyaeewap soithsng @’alve ¥hd the pure

wat er 54 are continuously mixed in the inline m xer
52, and alternately sent to a pair of oil-water
sepdFla wmartet am Issnﬁﬁalyasajaa%ited swithe lodldwaterrosgyrarationi tagiks

ST, S B PR S i
Ieﬁ@ibgalhi& 584 faaﬁlelESBB lﬁﬂ@aﬂlét wateﬂ sepmatettbbgcbﬂempltm:mn and
eve

ui d au a_an 8b, nd t he
0@@9@3%@&& Ped PRytigRdt & 35‘3%‘? ot TiogiaoRie e Yaeket fype
evaPYRAtoP &1t theBukth ssvtiﬁb@uhge}awe@raga%d 6pB. 60 to the
jacket type evaporator 61 through swtching valves

59a and 59b The swi tching val ves 59a and 59b are then
cl ospl, apd Eﬂ% grovesed Ald 0 | £et RfloAl clBEAURRRT the

portion 1S sup to a steam ter 66 through
resowdareli oil colddored %%eauﬁp@smrt&mmwmthte@ steanhbeater

iler t eam heater 66 and used
6 @“rloﬁg;nrs clk(fsrﬁ}nﬁ%g‘tlv%ﬁweéar %%@\%gr%ed oil to approximtely
100 C. The recovered oil is then supplied to a
separator 74, th e recoyer i |
sepayanBHE REER i 158 Goder D ooy dﬁa&hevat%%h%ater 66
azﬁ{ ﬁ§€d bd peklivadtiehea btk toRvERSDYR rt@%?gh'bxmmt‘él}ﬂ ned° s The
final product in a product tank
recovered oil is then supplied to a separator 74, the steam in the recovered
oil is separated, the water concentration is kept within a prescribed value,

and the recovered oil is stored as the final product in a product tank 76.

In the boiler 70, the glycerin is sent to a burner 73 and burned, and

saturated steam of 1.1 kg/cm?2h is generated.

The waste water separated by the oil-water separation tanks 57a
and 57b as well as the cleaning water from the line 82 are supplied to an
jacket type evaporator 61, steam is supplied from the steam heater 66 to
the jacket of the evaporator 61, the waste water is heated in the jacket
type evaporator 61, the steam is discharged through a line 75, and the
reduced waste water is discharged to a waste water pot 77, then

discharged outside the device.

The condensed water from the jacket is collected in a water tank 78
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In the boiler 70, the glycerin is sent to a burner 73
and burned, and saturated steamof 1.1 kg/cnRh is
generated. The waste water separated by the oil-water
separation tanks 57a and 57b as well as the cleaning
water fromthe line 82 are supplied to an jacket type

arv@Ricallpsupplicd tteahe beilen P hisarst frcomiéireats tpaanp MOat er
66 to the jacket of the evaporator 61, the waste
water is heated in the jacket type evaporator 61, the

st ey igeseiip&d aaRd, theosiinat | ¢ NRrfGund@@hehBoiler 70 and
reduced waste water i s discharged to % ste water pot
gt s‘g‘&‘m

hoppes theyein deazlyarlydhe APPSr AaiseR £XaeRA 108 thefon¥ByRe:
11‘9%83(;&&%1& DK 86 Kele didclE thﬁﬁ’t RGNE 17 23aNRERE fikedlgubdtity
and cyclically supplied to_ the boiler 70 using a,
supphiipnsat d9pang broausks thietnwide ofl the gebinet He ix gitptained at
ar RSk BP 4Bb 'R A8 MRocHRHACRo! REVEIEDORBALMN R 'the
€ ‘apparat uses except’ for e conveyance drum ,
estdreexchomigei regctiank aié sepheatstlocitingipptlye askinline ariger 20

. the fixed.quant. t suppl u 19: and auyse. the .
is L pated, ot Bord i dithel e BRI S Smixers
3reand menaeRitelbhs 4Re kop&htbr delives 2T¢CI87daad FOhrd aveEintLined
. be heateg for the Fster exchange reaction, and .
ingepaner ef AB0i ¢y 6r favoeable mixing) and sppssgtiospean be gayried
out€quired. Furthernore, because the second and third
Inline mxers 35 and 52 as well as the separator
devi ces 27, 37, and 57 are maintained in a range of

40 t r ) X e [ PR
car HRoTE. oy OBEE ERA L o R RPHE AT i Epticp o
shbtvn. present invention is shown. In the preferred
enbodi nent of Fig. 1, an exanple is shown wherein the
wast e cooking oil being separated into ester and

gl ydarthe pefatedshfbodimesahanfes. ricant éxamplehie sheparwherbin

ester being neutralized with sulfuric acid and
thapRes; cAakLAs ik fa@ngsﬁe@@rgee&apgpe%stﬂ S elyePH; fier oster

extRiREe PE&IARDN, the separated ester being neutralized with sulfuric acid
and magnesium, and the ester separated from neutralized water being
cleaned with pure water. In this preferred embodiment, ester is
neutralized with hydrochloric acid as a preprocessing step before
neutralizing ester with sulfuric acid and magnesium, ester is then
neutralized with sulfuric acid and magnesium, and resulted ester is

further cleaned two times with pure water.

The processing steps are as follows: separating waste cooking oil
100 into ester and glycerin 101 by ester exchange reaction; separating 102
these into ester 103 and glycerin 104; neutralizing ester 103 with
hydrochloric acid 105, then separating 106 into ester 107 and neutralizing
water 108; neutralizing ester 107 with sulfuric acid and magnesium 109,
then separating 110 into ester 111 and neutralizing water 112; cleaning
ester 111 with pure water 113; further cleaning 116 ester 115 which
cleaning water 114 is separated with pure water, and separating cleaning

water 117 to produce recovered oil 118.
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cleaned with pure water. In this preferred enbodi nent,
ester is neutralized with hydrochloric acid as a
preprocessing step before neutralizing ester with

sul furic acid and nmagnesium ester is then

neutralized with sulfuric acid and nmagnesi um and
resulted ester is further cleaned two tinmes with pure

wat er ;. . Pr.ocessi I
stBlipg JRREE IR dp RS 8T uPRa 8 e SERERRke ien
hydsédhiosx clvadge pa&aodf snparaapnrtamksgoﬂﬁfecxpﬂnaaem smparatmn
est er ﬂgg?and cerln fO4 neutraI|2|n§i%ﬁter 193 tank
tyR§ tus ST caaé ialee snixers and Bt O RpPAsRUIP R A ks
of p8d@pitdfidn aRParaid &y peZiRGusstefordledd Hiith puls &dtar.ng
ester 107 wth sulfuric acid and magnesi um 109, then
separating 110 into ester 111 and neutrali zi ng water
112; Incﬂﬁéntl)ﬂ&’erl%ﬂt @mbobihment N vBHY U %colvje%df(sﬂ tmsr be
cl eanin 6 ester 115 which cl'eani ng wat er
obtaipad &W@@Wahzm@vm@ms Wsthdhﬁbpahh)cflm@cldlaéahmnesmm
Inline
Suﬂg{ anﬁ%eglobfgﬁg;%&g E‘% %ﬁ%sgeéﬁ{% égr neutralize
mnth hydrochl oric acid, a pair of separatlon t anks of
precipitation separation type is used to separate,
and inline mxers and a pair of separation tanks of
precipitation separation type are used to clean with
pure water. In this preferred enbodi nent, very pure
recovered oil may be obtained by neutralizing two
times with hydrochloric acid and magnesi um sulfate,
and then by cleaning two tines with pure water. 9
CLAIMS |. A processing device for waste cooking oi
for carrying out an ester exchange reaction of waste
cooling oil to produce glycerin and ester, wherein
after waste cooking oil and an ester reaction agent
are mxed in an inline mxer, processing liquid
obtai ned by the ester exchange reaction is alternately
i ntroduced into a



pair of glycerin separation tanks and separated into
glycerin and ester, separated glycerinis burned in a
boil er, and heat generated in the boiler is wused for
heati ng the waste cooking oil, for the ester exchange

reaction, and for rermvi ng water in recovered oil
The processing device for waste

conp, . ester. ).
cook‘iﬁﬁ%hgl%l accordl ng to claim1, conprising: two or
nore receiving tanks for receiving waste cooking oil;

ing mneans for mxing the waste cooking oil in each

m
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noated £l hrig Hurh I r ter the.es
seb ?Qﬂgéewreim tion raﬁ% lﬂé% gélg%rﬁégghee%grgg{lg@ aflylee&ienboﬂer 18
usﬁﬁ coarggg 83‘(?@?%60‘%{?% oloiepthe patgr estlamgetaction, £id for
rewsivig glayeei recownprad ailledmlyisieedtplt ation in the
glycerin separation tanks as fuel; a second inline

m xer for continuously m xing neutral i zi ng cl eani ng

2 Vﬁ{@rpl%@é‘és?hg' ﬂ@ifl@é”i% V\@rtagfe’ cgb{ug‘ltge%ﬂs Wb ggdo claim 1,

gnesium m xed ere oar se
corramlS%lg p'aﬁ’%‘é”é B r%%évmg It‘y‘!élé‘i for reegiwingtwagte tcatvnka@g oal mlxmg

mezﬁ@é forQinﬁﬁgtﬂh@vtrdelté] gmhagra;hml é’é@thf tﬁ@ H@Eéﬁrh%ntalﬂi%n!ﬁ%tock

cleanin Coa
suppfif SRR TRT yhdiing S uet s o st Weling sder for
onﬁmuoudlyemmxmg aniester mhaﬁg@mgélﬂﬂc@nbnsﬁlgt hh feﬂcohdh's'uﬁﬁ‘ as

metfhfSL a8 GAANPURHR X TN dodd RERAC Heife LSGIANE Wi rom
the sterdy atlmbr tami Hh@rpalt tcérglamhy separadibuc tangkd foer alternately
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e S ST L] 3 A e o Bl
mixihgomwueraizinglcleabdng Water containing pure water, diluted sulfuric acid,

and magnesium mixed therein, with the coarse recovered oil separated in the
glycerin Separai:ion tanks; a pair of neutralizing cleaning water separation
tanks for separating the cleaning coarse recovered oil alternatelj introduced
from the second inline mixer into cleaning water and recovered oil; a third
inline mixer for continuously mixing the separated recovered oil along with the
pure water; an oil-water separation tank for alternately introducing the
recovered oil combined with the pure water from the third inline mixer to
separate same into oil and water, and collecting recovered oil; and a steam
heater for introducing the recovered oil separated in the oil-water separation
tank, and heating same with steam from the boiler to separate water in the

recovered oil.
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5. The processing device for waste cooking oi
according to claim2, wherein the receiving tank, the
stock supply tank, the first to third inline m xers,
and the respective separation tanks are housed in a

» Capj roupdi-ng .t he boiler.. P:. The processin
4 dzgfll%g)txj?cgerlégm Jevi % g%wasgq focking oi; ffﬁgo.‘f(gg& @i q;}]agz’ng, wherein
theheaceiing éankcllie stoghistppéy ednlgabgdirsake thirdvindes Infixers, and

i k d , i zj. }
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separation is nonitored by the optical liquid Ievel
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¢ ST ARSI 44 0, LR ) 88 o
OPWS# %Dqé&% Euger mre provedekimhel glicesinf separasiom tanks and
thé QRKitRgiLhk cldimifaW¥ied SePHfatdth BRI a%CQ%ﬂQFacenofasr?garation

. _reaction,of .waste cogQking ol to produce glyceri

18 &%ﬁ?regfl%ythft AetiGalshauih lsweh g‘a@gﬂps %ﬁﬁpﬂgtgeﬁq@id into a lower

portgac andmmgppér peidn.xed in an inline mxer,
processing liquid obtained by the ester exchange
reaction is alternately introduced into a pair of
gl ycerin separation tanks and separated into glycerin
and ester, the separated glycerin is burned in a
boil er, and heat generated in the boiler is used for
heati ng the waste cooking oil, for the ester exchange
reaction, and for renoving water in the recovered oi
conprising ester. Figure 1

11





