WO 2011/ 014686PCT/ US2010/ 043758 1 TI TLE: SYSTEM FOR MAKI NG A USABLE
HYDROCARBON PRODUCT FROM USED O L CROSS REFERENCE TO RELATED APPLI CATI ONS

[ 0001] Thewpnresiantesappl i cation clains priority and the ben®ftiskoiof437es pendi ng
US Patent Application Serial No.: 12/845,522 filed on July 28, 2010 and

co- pendi ng US Provisional Patent Application Serial No.: 61/230,216 filed
on July 31, 2009, both entitled "SYSTEM FOR MAKING A USABLE HDYROCARBON
PRODUCT FROM USED O L". These references are incorporated herein. FIELD

[ 0002] The e i e (RYA§ t i a
usable r eTﬁFS@' ﬁ?&ﬁ%ﬁ?ﬁm@r& ﬁﬁ&ﬁ@@@@%@%@ﬁ?@@ﬁ%n ne
oil, used diesel oil, contam nated gsugeop.!, or a simlar used hydrocarbon
based product. BACKGROUND [ 0003] A need for exists a systemto quickly
process used oils, such as lube oils and diesel oils. [0004] A need exists
for a systemto quickly process used oil which additionally is lowin

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority and the benefit of co-pending US Patent
Application Serial No.: 12/845,522 filed on July 28, 2010 and co-pending US
Provisional Patent Application Serial No.: 61/230,216 filed on July 31, 2009, both
entitled “SYSTEM FOR MAKING A USABLE HDYROCARBON PRODUCT
FROM USED OIL”. These references are incorporated herein.

FIELD

[0002] The present embodiments generally relate to a system for making a usable refined
hydrocarbon product from a used oil, such as a used marine oil, used diesel oil,

contaminated crude oil, or a similar used hydrocarbon based product.

BACKGROUND
[0003] A need for exists a system to quickly process used oils, such as lube oils and diesel
oils.
[0004] A need exists for a system to quickly process used oil which additionally is low in

temperature and low in energy costs.

[0005] A need exists for a system that additionally processes used oil while reducing carbon
emissions, also known as the “carbon footprint” as compared with currently
available processes for treating used oil, which are mostly high temperature and high

pressure, and are fundamentally dangerous.
[0006] A need exists for a continuously operational system having a continuous feed.

[0007] A need exists for a computer operated and implemented system that does not require

a substantial amount of labor in the plant, thereby reducing the potential for



tenperature and low in energy costs. [0005] A need exists for a systemthat
additionally processes used oil while reducing carbon em ssions, also known
as the "ocaphonudiessprint” as conmpared with currently avachralsc@opszzsesses
for treating used oil, which are nostly high tenperature and hi gh pressure,
and are fundanentally dangerous. [O0006] A need exists for a continuously
operational system having a continuous feed. WO

2011/ 014686PCT/ US2010/ 043758 2 accidents to human life. [0008] The present
enbodi nent s neet .tdhets% Hpeedsl_. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0009] The
detail ed descrifSEiIHSIq ML 1%et t er understood in conjunction with the
acconpanyi ng drawi ngs as follows: [00010] Figures 1A - 1B depict a schematic
of an i[pbesyt r arhy presyif teBBodiments meet these needs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The detailed description will be better understood in conjunction with the

accompanying drawings as follows:
[00010] Figures 1A — 1B depict a schematic of an illustrative system.

[00011] Figure 2 depicts an illustrative schematic of a pumping arrangement for removing
water layers, interface layers, and bottoms from a first reactor and a second reactor

according to one or more embodiments.

[00012] Figure 3 depicts illustrative communication between a processor and various pieces

of computer operable equipment of the system.

[00013] Figure 4 depicts a diagram of an illustrative data storage with computer instructions

used to operate at least a portion of the system.
[00014] The present embodiments are detailed below with reference to the listed Figure.
DETAILED DESCRIPTION OF THE EMBODIMENTS

[00015] Before explaining the present system in detail, it is to be understood that the system
is not limited to the particular embodiments and that it can be practiced or carried

out in various ways.

[00016] The present embodiments generally relate to a computer implemented system for

processing used oils into a usable substance.

[00017] An illustrative system can include a feedstock tank that can store or contain
feedstock. The feedstock can be lube oil, diesel oil, vacuum gas oil (VGO),

contaminated crude oil. or another hydrocarbon waste product.



[ 00011] Figure 2 depicts an illustrative schematic of a punping arrangenent
for renmoving water |ayers, interface |layers, and bottons froma first
react or awo 2a11gaae636d reactor according to one or nore eroEdiSENNSI7SS

[ 00012] Figure 3 depicts illustrative conmuni cati on between a processor and
vari ous pieces of conputer operable equipnent of the system [00013]Fi gure
4 depicts a diagram of an iIIustrative:gata storage with conputer

i nstructions used to operate at |east a portion of the system [00014] The
pr esent di ngnt re.detailed belowwth reference to the |listed.Fiqgure.
bETal LB B R TF ERB s e e 0 T 1S] Beer sb sl dimerg Vit 1R
present systemfesisRkahlk add canSoct Rl @ ML @S0 Eodkh@Rithih I F48§t6¢R fafik NDHe
limted to the particul ar enbodi nents and that it can be practiced or

carried out in foedsiaskistaniayan afsooodlefiaadeysl essesor. Ehd devichsenser ganbe aligppsed
relate to a conput.er, i npl nte stem for processing,used, oil.s in
Usabl & subst anclif GBOIRRACT s THadFoR-Sher bt SRR Ferige! 8 ioliSed
tank that can stighig @E feeditctkntahredstonekor Hoge feadatniais, cap 18e1! deRsorotdn,
di esel oil, vacuumgas oil (V&) , contam nated crude oil. or another
hydr ocar bon wasatipaydiygnonitor the level of feedstock in the feedstock tank.
[00019]  An outlet of the feedstock tank can be in fluid communication with a first pump.
The first pump can be a positive displacement pump, such as a gear pump. The first
pump can be operated to provide a flow rate of the feedstock from the feedstock

tank of about 250 gallons per minute (gpm).

[00020] A first filter can be disposed within the system downstream of the feedstock tank.
The filter can be in fluid communication with the first pump. The first filter can
filter the feedstock and retain 400 micron particulate to 800 micron particulate. In
one or more embodiments, the first filter can have at least two stages. Both stages

can filter particulate of at least 400 microns.

[00021] A heater can be disposed downstream of the first filter. The heater can be in fluid
communication with the first filter. The heater can heat feedstock that has been
filtered by the first filter. In one or more embodiments, the heater can receive steam
and can transfer heat from the steam to the filtered feedstock. The heater can be
configured to heat the filtered feedstock to a temperature of at least 160 degrees
Fahrenheit. In one or more embodiments, the heater can heat the filtered feedstock
to a temperature of about 160 degrees Fahrenheit, 180 degrees Fahrenheit, 190
degrees Fahrenheit, 200 degrees Fahrenheit, or 215 degrees Fahrenheit.

[00022] In one or more embodiments, a shell and tube heat exchanger can be used as the
heater. The heat exchanger can operate at temperatures from about 175 degrees
Fahrenheit to about 215 degrees Fahrenheit on the feedstock stream side. The heat
exchanger can have multiple passes on the tube side, such as a 6 pass tube

exchanger. The heater can be any heat exchanger capable of transferring heat from



WO 2011/ 014686PCT/ US2010/ 043758 3 [00018] The feedstock tank can have a
sparger. The sparger can be disposed within the feedstock tank and can be
used to mwe 2hfi@edst ock within the feedstock tank. ThecTasdsmoeirss ank can
al so include a | evel sensor. The |evel sensor can be disposed within the
feedstock tank. The | evel sensor can nonitor the level of the feedstock
within the feedstock tank. In one or noye enbodi nents, the | evel sensor can
continuously nonitor the | evel of feedé&ock in the feedstock tank.

[ 00019] An outlet of the fee ock. tank can be in fluid conmunication with a
first punp. Thén?f?%¥mﬁﬁ%%wg§ r%ﬁ&ggﬁggitive di spl acenent punp, such as a
gear punp. The first punp can be operated to provide a flow rate of the

f eedst qo#0M3| omTHeehdhredsi asksttankugilicdtgut b@kD. Batdreas bp&upplicd Utdn GPARr:
[ 00020] A first filter can be disposed within the system downstream of the

f eedst ock t ank.sowsg. For exampdarf water Sowrei ek @meunelb divcaroniuphlys ken pravade
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particulate to m croml par

first filter cahe hHayeanatunlabastl SOWigS Hagend Bepipisd @3RS heast ffdrh Herboiler can
particul ate of at |east 400 mcrons. [00021] A heater can be di sposed
downst r eam of tigebppt B inchey. The condeasaieeterpn 1@§ﬁalb@0WﬁNﬂFtPfdP3@kémEﬁi1@&fﬁ@n
with the firSttF%E&ﬁﬁ' The heater can heat feedstock that has been filtered
by the first filter. 1n one or nore enbodi nents, the heater can receive
steam and can transfer heat fromthe steamto the filtered feedstock. The
heat er [08024be Clinfdagatigftthe headr dahéec fitont atoad 1 freiditst BT td abeuttdenilesraBUie of
at | east 160 degrees Fahrenheit. In one or nore enbodi nents, the heater can
heat the filterSghpaeiissdon? flgwaaeaiyreationersminys of lysbcrgpieesssed. The
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Fahr enhei t, degree one or enbodi nents, a
shell and tube heat exchanger can be used as the heater. The heat exchanger
can opdf@i2s] at A eogadafiltar esn fheods@ised twithhtb titegystees dbatsteamesft the deateoufhe215

degrees Fahrenheit on the feedstock streamside. The heat, exchanger. can
have multiple pRs¥Est C@ﬁéeﬁ%‘ﬁeheéfﬁ‘defeefﬁmlf %@nah%pifé%fsan@ﬁe %%%5@?6.‘1 The

heater can be apyisRRR! TEXCRBNY BitcC aRARKRVOhnd FAMSHRIH LBGLNBBImELFAMo about

400 micron particulate from the heated feedstock.

[00026] In one or more embodiments, a third filter can be disposed between the first filter
and the heater. The second filter can remove and retain 400 micron particulate to

800 micron particulate from the feedstock.

[00027] The system can also include a first flow meter downstream of the second filter for
measuring the flow rate of the feedstock within the system. The flow meter can be a

Micro-motion™ flow meter or another commercially available flow meter.

[00028] The system can also include a primary nozzle. The primary nozzle can be
downstream of the first flow meter. The primary nozzle can inject an aqueous
sulfuric acid into the feedstock. The aqueous sulfuric acid can be stored in a tank
and a pump can be used to transfer the aqueous sulfuric acid from the tank into the
primary nozzle. The primary nozzle can inject the aqueous sulfuric acid into the
heated feedstock. The aqueous sulfuric acid can be injected at a ratio of about 0.15

to 0.20 (or 15 % to 20 %) gallons per gallon of feedstock. The aqueous sulfuric acid
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[ 00023] The heater can use steam supplied by a boiler. Water can be supplied
froma wawvenrosiousee. For exanple, a water source, such astasasblog37s$ ver, or
supply, can provide water at 30 psig through a 2 inch line to the boiler.
The normal operating pressure of the line can run about 150 psig. Hoses and
or piping to the heater fromthe boiler. can be about 3 inches. The
condensate return line can flow water back fromthe heater to the boiler.

[ 00024] The capaci t% ofﬂt.ge heat er (can t%ﬁ frotm about 1 g1 | 1] on, BT(H t.g tabout
4 nillion BTU PP Frotl "BEs@aBRIE oW P 4t B SHY CyaticBiis Hhar e PtBEn
fluid being pr@g%ﬁ@d-wa’b% AL 8 cEMInNE tRerBEE SBMT &afpld, aORAtaP Qtirccl
psig to about 150 psig. [00025]A second filter can be disposed within the

syst em downst r euevidé “makcupewidter’. toTthe fisse eoddatl, landa lewdl copieellorsanbatuset! to
feedstock fromthe heater . a can filter the heated feedstock, The second
irter can remsoaraheoSietBRAREM b ot cbotale s b ST SR San PipchERc
particul ate fropdihe sbereked feedstock. [00026] 1 n one or nore enbodi nents, a
third filter can be disposed between the first filter and the heater. The
second filter can renpve and retain 400 mcron particulate to 800 m cron
parti cUP@A28] f r ot seprndpBe a8E4R Iean [bgodisgsTH dn sthe tsape@afownsiisamnef theePAMALY st

flow nmeter do am, of filter fo i.ng . f rat e of
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meter or anot hefeed3@RETE sbricynteatad bwlhlre ddidvar®d etored in a second acid tank and a
pump can transfer the concentrated sulfuric acid from the second acid tank to the
secondary nozzle. The secondary nozzle can inject the concentrated sulfuric acid

into the heated feedstock at a ratio of from about 2 gallons per 1000 gallons of
feedstock to about 4 gallons per 1000 gallons of feedstock.

[00030] A first inline static mixer can be disposed in the system downstream of the
secondary nozzle. The inline static mixer can have one or more fins. The inline
static mixer can mix the feedstock to ensure that the acids are fully integrated with
the feedstock stream. Accordingly, a mixed stream can be exported from the first
inline static mixer. In one¢ or more embodiments, the first inline static mixer can
create a bubble-free high velocity mixed stream. In one or more embodiments, the

pressure drop across the inline static mixer can be 3 psi or less.

[00031] The first inline static mixer can be in fluid communication with a first reactor. The
first reactor can be downstream of the first inline static mixer. The first reactor can
receive the mixed stream from the first inline static mixer. The first reactor can
enable the mixed stream to be separated into a first water layer, a first interface
layer, an intermediate oil product layer, and a first bottoms layer. The feedstock and
other fluids within the mixed stream can react with or otherwise be influenced by
the aqueous sulfuric acid and the concentrated sulfuric acid. These reactions, which
would be obvious to one skilled in the art with the aid of this disclosure, cause the
phases to separate in the reactor. The reactions can require certain residence times

or process conditions in order to fully occur. The residence times can be determined



[ 00028] The system can also include a primary nozzle. The primary nozzle can
be downstream of the first flow neter. The primary nozzle can inject an
aqueous swbfuoria4aei d i nto the feedstock. The aqueous secTarseeiomei7ds can be
stored in a tank and a punp can be used to transfer the aqueous sulfuric
acid fromthe tank into the primary nozzle. The primary nozzle can inject

t he aqueous sulfuric acid into the heat6ed f eedst ock. The aqueous sul furic
acid can be injected at a ratio of about 0.15 to 0.20 (or 15 %to 20 %

gal | ons per gal,lon of f sto The ous
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source, such asxpeNb@hti¢h. Sthicl fRoédsO BoihiBsBMbuch etehpedtiré WEd prebure, can be
conbi nations thereof For exanple, a water source can provide ' rrakeup wat er"

to the first acleterménsd, byapee akilled &t theoart mth e aidef e diseldsure vodhout shduche

| evel of fluid |n the tftllrst acid tank. The makeup water can be provided by
ot her sources. SI}i\ secondary nozzl e can be disposed in the system
downst r eam of the primary nozzle. The secondary nozzle can inject a
concent[0ed32y sulfcUmitgmadiatt biltpRodure liyeedah aekin e coneentitdneditiu faurihc
acid can be stored in_a second acid tank and a punp can transfer the
concentrated sutuy iAcfifieipdmpreambe i flslceomemunpaionanih apatomatis éeldﬁ@rarﬁkﬁase
nozzl e. The sec 0 t I | nt o
t he heated feeo?gtIél a&i 5{% gﬁégoﬁ%ﬁl&ﬂ\%ﬁﬁ% §8t% ga%%%ncgigé%%dgﬁ%q gﬁ ons of
feedst ock to ab@uirosagalsbepst Re&sasd @Réht galthefigstdhtetraedisic asik prddAB0RGIA Forr st
inline static m xer can be di sposed in the system downstream of the
secondary nozz|eéannrhetherﬂri>metlfs$0é‘ﬁné I¢pase @ge&ﬁaﬁa%towemcﬁta%rae e RSP qee
inline static e
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the first |nI|ne static m xer can create a hubble-free_ high velocity m xed

stream |n one M mSpe &esHensRet L000; gadlopp e£sfe¢détq9kda apepod Laflpes per Y
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be in fluid co nication wth a first reactor. |rst rea can
downst r eam of tiherhédist oilprodiet spsatchm arideemn.strédre of tesourtiepampr can recei ve
the m xed streamfromthe first inline static mxer. The first reactor can
enabl e streamto be separated intq a fir yer, a first

te
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with or otherwi se be influenced by the aqueous uric acid

concentrat ed sulofnbinatioaci d. These reactions, which would be ObVI ous to one
skilled in the art with the aid of this di scIosure cause t he phases to
separa The r.eactions can require. in residence_ti/es

te | th t
o pr odBUEM o RO Fifinr Sic FOPeRY BolapoN g g IHenti | et BHidhe
determ ned WO Q@ RdARRRETHYRARMOSRAB 7P& second inline static mixer can be adapted

to blend the aromatic solvent release agent with the first intermediate oil product

layer to form a blended product.

[00035] The second inline static mixer can be in fluid communication with a second reactor.
The blended product can separate into a second bottoms layer, a second water layer,

a second interface layer, and a finished oil product.

[00036] A water distribution system can be in fluid communication with the first water layer
in the first reactor and the second water layer in the second reactor. One or more
pumps and flow control devices can facilitate and control the transportation of the

first water layer from the first reactor and the second water layer from the second



6 by one skilled in the art wwth the aid of the disclosure wthout undue
experinentation. The process conditions, such as tenperature and pressure,
can be dewverniwmdssby one skilled in the art with the ai @#cofustéie/ngi7s€l osure
wi t hout undue experinentation. [00032] The internediate oil product |ayer
can be in fluid conmunication with a fourth punp. A fifth punp can be in
fluid conmunication with an aromati c so] vent rel ease agent nozzle. The
aromati c solvent rel ease agent nozzle can be adapted to provide an aromatic
sol vent rel ease agent to the first.internediate oil. product |ayer. For
exanple, the st & Lo Pt SR af Bedis PPEHT by S Bl i
punp can provi deatthe ol QIidre ceMpyMts dfahe dxeenA g lexArpIR) the evdt@nkisttiButidhe
aromatic solvent rel ease agent nozzle. The aromatic sol vent rel ease agent

can be i nj ect edystemacangpiogldsf witen it disolitst 4cgatanont® palispeedGrealand regn gilso

feedstock to ab?“\t;i 7Fv%glelrltoont%elpeormlosoo tgal I ons of feedstock. The aromatic
sol vent rel easd gggﬁ car’ be ilﬁj ected Tht'd the intermediate oil pr oduct
upstream or down stream of the fourth punp. [00033] The aromatic sol vent

rel easqoe@sant camib&afee thricéade al fiedhebmmukRhoanesithebd afs intadfadelagdrdn the
solvents, aromatic solvents, detergents or derivatives thereof or
conbi nati ons. [[O0BAPIAr ad dhel speandnatestage ilaychiin dhe segondeceitaipoSBe Wi MRTN

the system and j | Ui i i i . f t
inline static r#u%éis %Hédgﬂg‘g] a ar?? ?gb{ags \béafn]ie%&{fﬁtee g%ﬁﬁ??%@%l@%ﬁtoftggggge
agent with the ihicrfate lantefiomdhafitst adactopt® ehedhtelfayerank and eenfl@w bl eededond
product. [00035] The second inline static m xer can be in fluid

communi cat i on VCHage kradadhg ivkekase tanffhe bl ended product can separate into
a second bottons |ayer, a second water |ayer, a second interface |ayer, and

a fini il 0, o) ' i ' - : i id
cormuniCas] FHOSHEn (o HPRLR PELGP e D Wk AN ERSIMEAR S bl
second wat er | dygr in thet frst :ectonehd hactamnd tontemelaywpirethpuoamdanattéd. ddne or

control devices can facilitate and control the transportation_ of e first
water |ayer frdhereransagd flogaeandiol apdcesandacbii sk cmntohieflay eftﬁqle gt

second bottoms layer from the first reactor and the second bottoms layer from the second

reactor to the disposal.

[00039] In one or more embodiments, a single pump, such as the eleventh pump, can
facilitate the flow of the bottoms layer to the disposal, the interface layers to the
interface tank, and the water layers to the water distribution system. The eleventh
pump can also facilitate the transfer of water from the interface tank to the water

distribution system.

[00040] In one or more embodiments, a first water valve can control the flow of the water
layer from the first reactor, and a second water valve can control the flow of water

from the second reactor.

[00041] A seventh pump can be in fluid communication with the finished oil product and a

second flow meter.

[00042] The system can include a processor. The processor can send and receive signals
from various components of the system. For example, the processor can receive

signals from the flow meters, level sensors, and water valves. The processor can



WO 2011/ 014686PCT/ US2010/ 043758 7 reactor to the water distribution system
The water distribution systemcan provide water to one or nore conponents
of the sywbemi/mHascexanpl e, the water distribution systecTasropnersgie wat er
to the first acid tank, to a disposal area, and can al so provide water to
ot her portions of the system [00037]An interface tank can be in fluid
comuni cation with the first interface Jayer in the first reactor and the
second interface layer in the second reactor. One or nore punps and flow
control devices_can f&gi Iitat& and contrflt t he Llaaw of the first .ipteﬁ{[ace
| ayer from t he LIPS A ABYTed Sronh e SRnaly Q PESEERRUSOER M £ BWOBFCFfgte
second i nt er f aGrh@y €Thd grotdisorl dah @bAASIEMbAI; of BRI 38 tTd1€n8 Yison@Bt §12 HudipSO
have a disposal in fluid comrunication with the first bottons |ayer in the

first reactor avct yidveseeathdthoobrempencnipyadrthe systens. Eercaxatpledles processpiecasr

nore punps and flo %Qnt.rolftg?eﬁi ces actgporuéﬁgli%eloi tate and control the flow of

the first bottadn nloéyeer51%er0()m Vs ‘?’at%\éalﬁﬁse second bottons | ayer

fromthe second reactor to the disposal. [00039]In one or nore enbodi nents,

a singlieo@3np, Auih RElibdecstiesnbdinpthmg, cog@nudidiohiwidh ehet dt€odd factot. The
bottons |layer to the disposal, the interface layers to the interface tank,
and the water |fHylersstiting vawschatrebe d erdllslipitBrthg pseand seithag eresgbnilihe dirkp

I facili . 3 j )
can,l so T actl A, LG, LANgLSCh AL LLA e LTt appul el g,00F,

val ve can cont rghthtpaenpl hevordingty)eéhanitsesettliay @esstr @mrtdieve the Sihishedoll produaind a
second water val ve can control the flow of water fromthe second reactor.
[00041] A seventfForpuhe seepmdpow imeteyyi thee Brtnsaitiing vesschwfamaliene the Aingthed adl |

product and a %?8(?1[&? tof ieBX‘fa[E%ﬁ)ra high water particulate oil stream and a finished product.

[00044] A second settling vessel can be in fluid communication with the second reactor. The
second settling vessel can be in parallel with the first settling vessel. The second
settling vessel can also receive the finished oil product from the second flow meter.
The second settling vessel can allow the finished oil product to settle into a high

water particulate oil stream and a finished product.

[00045] An eighth pump can be in fluid communication with the high water particulate oil
streams and a waste water tank. The finished product can be in fluid communication
with a finished product tank. One or more pumps can be used to pump the finished
product to the finished product tank. In one or more embodiments, the eighth pump
can be used to pump the finished product to the finished product tank and the high

water particulate oil streams to the waste water tank.

[00046] Each of the settling vessels can have level sensors. The level sensors can be in
communication with the processor. The processor can compare data acquired from
the level sensors to preset limits. The processor can shut down one or more of the

pumps in the system when the acquired data exceeds the preset limits.

[00047] In one or more embodiments, the processor can be in communication with a
network. The network can provide information to a web-server. The network can

also communicate with one or more client devices. The client devices can be



[ 00042] The system can include a processor. The processor can send and
receive signals fromvarious conponents of the system For exanple, the
processorwoaniweEeadsve signals fromthe flow neters, |evelCTasesonsi7sand

wat er val ves. The processor can WD 2011/ 014686PCT/ US2010/ 043758 8 conpare
data acquired fromthe signals to preset values stored in an associ ated
data storage. The processor can control, nonitor, or both control and
nonitor the punps, water valves, and ot%er conponents of the system For
exanpl e, the processor can nitor the size of the flow area through the
wat er val ves. [OYIFSTRTYFET? Pett PRAYVessel can be in fluid communication
with the second reactor. The first settling vessel can be in parallel with

the seqoogsset tAn RPeratsS@in. bel !agpefrédns br $6fhphtcNgespesible fBRAndHI@riag e dntire
settling vessel can be in fluid conmmunication wwth a ninth punp

Accordi ngly, tHuogass ard previdingdn Yams & otBanpIreans oy sompetersi e wnplighesduct
fromthe secondocflllrcgw nmeter. The first settling vessel can allow the
finished oil proauct to separate into a high water particulate oil stream
and a finished product. [00044] A second settling vessel can be in fluid

comuni[06049pn Vitehdatheodge anbelaeriol ol theTiiocSenrand isdtdd tcorgput@siastuctians toe i n
parallel wth the first settli anOOvesseI . The second settling vessel can
al so receive t HBSHUCH| B gHogssporpioo derate raggh pvist SBCHBISdOPFTalPThef ethe mpdod;

second settli NG KRR linscfﬁl?ti&{sl f8¥vlntsﬁﬁ%ﬁﬂ§r}%1|§ ﬂ?ogﬁ%glr tooﬁlgﬂfgcfrtan%ig‘a(gei\% %ﬁa hB o a

hi gh water particulate oil stream an pr o n el ghth
punp can be in d lcohtbcedmdevice adfi dre wrdchss; henfpugdr watractiqpar farcinsat@ingl the
streans and a waste water tank. The finished product. can be in fluid
communi cat i on VATPEFSEPIP APBARE thy atived fatako Piesd lenitsinrthe dafaporagshcyrryged

to punp the fi Qilﬁﬂﬁgﬂ?{]ﬁ)‘?‘iﬁémfcﬁné R %I'SE%S'@&% &fs&%”nfﬁtélta%cﬁ%hhde greﬁ@ f, JIB €

enbodi nents, the el punp can- be to punp t Inis produédt to
the finished praiduictictianlor atothitieeiohs ghereeft efonpardri insthatienoifbr sdstraating: tie t he
waste water tank. [00046] Each of .{he settling vesse[lll s .can have, | evel
sensors. The | dU¥ecSs iQ @F%Vl(g%fﬁng i¢agon to an opcrator with a display associated with the

processor, an operator with a client device connected to a network, or combinations
thereof, wherein the received data exceeds or is less than preset limits; computer
instructions for instructing the processor to initiate one or more of a sequence of
steps to shut down one or more devices monitoring by the connected devices when
the received signals exceed or are less than preset limits; computer instructions for
instructing the processor to continuously update a user client device with received
data from one or more of the connected devices; computer instructions for
instructing the processor to provide a notification when the processor becomes
disconnected from one or more of the connected devices, wherein the notification is
provided to a display connected to the processor, to a client device of a user
connected through a network, or combinations thereof, computer instructions to
instruct the processor to generate a report on request concerning the status of the
connected device, the overall method employed by the method, or combinations
thereof; and computer instructions for continuing to run the computer from an
uninterrupted power supply to shut down each pump and heater of the process and

close or open associated valves as required for safety of the process.

[00050]  Accordingly, one or more embodiments of the systems disclosed herein can be used



communi cation with the processor. The processor can conpare data acquired
fromthe |l evel sensors to preset limts. The processor can shut down one or
nore of twe 2pumpsesbn t he system when the acquired data extasdsiowhspreset
limts. [00047]1n one or nore enbodi nents, the processor can be in

comuni cation with a network. The network can provide information to a

web- server. The network can al so connu?gcate with one or nore client
devices. The client devices can be W 2011/ 014686PCT/ US2010/ 043758 9

itored i.ewed b ; tor.. [00048] A t Of. b
computer respord b 1 PSR BrRh YRRt hetfiF Sellof Rl Han™
alarmto other tRereiMchsOThESFRH EinSal WIRNSRA o SPaRtd ABERNRAG#6Guctd 00049] The

data storage associated with the processor can include conputer
instructions to instruct the processor to regulate and assist in the

oper at i (800391 t nehenpsisay; digdersd therein Wetnof gequangscormiey patipenti g addition, the
processor {0 mpifor ARMLLEELNSIBL AlhAm RSO ANBEL AT IRV B8 ol e
process; conputgf RSt UCET oNs for T ne ructing process to conpare the
received data to preset limts in the data storage; conputer instructions
for i nq00082 i nErhbelipens assthe dysteandiscsaphti@l civ e andieldusietordponctisesr
client device or conbinations thereof; conputer instructions for .

i nstructing thepirorss & dp gopreitgdarge pintiarsas arisardinglythe pevenvisgoss a
di spl ay associ j ocessor, an operator with a client device
connected to aqﬁg %E%t@a%gﬁ%%%binations t hereof, wherein the received data
exceeds or is less than preset limts; conputer instructions for

i nst rudo0ofd] t h&ypthooessoemiicaliments bfithe distéosod systenes @ih ba saquentfomfa stems t o

shut down one or nore devices nonitoring by the connected devices en the
recei ved si gnaﬂgcaés@ee@aie e Srigmpan Deipd r%gdegl&ttem?% ug tocyftoptiqn of one or

I nstructions fqp,lRetLHEEHOG hOSypipEessor to continuously update a user

client device wth re?elved data fromone or nore of the connected devices;
conputer instructions for instructing the processor to provide a
noti fi d8005h wHambadmacps oefe o rsyshae ahedosdil siiaveinecine dlléw ofor othe deannop earsif

t he connect ed devi ces, wherein the notification is provided to di s
bomnoot g t ot HEVSER aleBie ehds G Byt FhoprouBl b rEamivgal ail SRR g

a network, or GQubi ek RRSringer eof ; conputer instructions to instruct the
processor to generate a report on request concerning the status of the
connected device, the overall nethod enpl oyed by the nethod, or

conbi nd0PA$ t Hemewtimenin df doerdistlosed sistanucen elvg bicoused dmtréayalengset anetanoilhe

conputer froman pni.nterrupted. power supply to shut down each.pu and

eater of the pralaul e Rleosn” 3 EiPhubutd FBy oy et CHiRe i,

safety of the Rro&RSsS. and\RedP kkéd IACBKEMMMWIRA0N/ B4RT7 Bi8ers, streams, or lakes.
Embodiments can also be used to keep oil out of ground water supplies, which can

affect drinking water. In addition, recycling used or contaminated hydrocarbon

products can save energy and a valuable resource.

[00056] One or more embodiments of the system can also be used to re-refine used motor oil
or other contaminated hydrocarbons into base stock. The base stock can be used as
lubricating oil. Accordingly, the amount of crude oil used as lubricating oil can be

reduced.

[00057] In addition, the product created by one or more embodiments of the system can be
used to produce power. For example, two gallons of finished product can be used to

generate electricity to run the average household for almost 24 hours.



10 to create a chem cal process that utilizes a chemcal reaction to form
products fromthe reactions. The system can al so be used to separate the
formed prwowretizni4§s60051] The systens di scl osed herei n doPootUuSc@gOi37es conpl ex
equi pnment. In addition, the systens disclosed herein can be operated at | ow
tenperatures and pressures. [00052] Enbodi nents of the system di scl osed
herein can use individual conponents or,equipment that do not require large
pl ot areas. Accordingly, the systens disclosed herein can be conpact.

[ 00053] ernpre odi ts of the disglosed systens, can be nonjtored
rom a Wi e T BiecpBiT Sl heody of BRe R GRS T TR Rt Ra S8 o
automat i on of qRgus@fial € FEPERPHIRAN tSrgl indub@iaby&iieNBan AR FRirRard ARKAE Of
the system di scl osed herein can allow for the clean up and recycling of

wast e crude oi Ipreducearith manmuenpolhrtne drccendiigloribe preduchaeh Safused) td pewers
from occurring. 1%{%0055%?&‘919? ments of the disclosed systemcan al so be used
to recycle used bt B “BI" “¢¥nt ami nat ed crude oil, other contaminated oils,
or contam nated hydrocarbon products, and keep used or contam nated oil

fromrijgeosd] stre@éeEnore) ohdloesmorEndsstidiaits ofahe alystombeanube diséd tk @RRan aip
out of ground water supplies, which can affect drinking water. In addition,

recycling used @viresReninh reliedionglle osad bercigenstlucdischatass. s eemgie. athf a
val uabl e res0”Fa%@i-deIL&@}Qﬁng%ﬁgeﬂydwéa%oﬁﬁﬁ%%qfc%kére8fan%t'%§§lr%&t em can al so be

used to re-refine use orcolI’ or other contam nate ocar bons into
base stock. The base stock can be used as lubricating oil. Accordingly, the
anmount [00060] udelwhing wsadoake Fighrdsc &idung 1 Aidepican dehemeatiiueah. illustrative system.

Figure 1B is a continuation of Figure 1A. Referring to both Figures 1A and 1B, the
system can include a feedstock tank 10, a first pump 12, a first filter 16, a third filter
18, a heater 22, a second filter 26, a first flow meter 27, a first inline mixer 34, a first
reactor 38, a first water valve 51a, a water distribution system 48, an interface tank
54, a second water valve 51b, a second inline mixer 64, a fourth pump 47, a tank 62,
a fifth pump 60, a second reactor 66, a seventh pump 95, a second flow meter 99, a
first settling vessel 74, a second settling vessel 76, an eighth pump 78, a finished
product tank 134, and a waste water tank §9.

[00061] The feedstock tank 10 can have an inlet valve 15. The inlet valve 15 can be
configured to allow feedstock 14a to be pumped or otherwise provided to the
feedstock tank 10. A sparging device 9 can be connected to the inlet 15. A level
sensor 13 can be disposed within the feedstock tank 10. The level sensor 13 can
detect the level of feedstock 14a within the feedstock tank 10. The feedstock tank 10
can also have a testing port 11. The testing port 11 can be configured to receive one
or more measurement devices, have a viewing window, allow a sample of the

feedstock 14a to be removed from the feedstock tank 10, or combinations thereof.

[00062] A feedstock stream 14b can be discharged from the feedstock tank 10. For example,
the first pump 12 can be operated to provide pump head to the feedstock stream 14b
to provide a desired flow rate of the feedstock stream 14b through at least a portion

of the system.



[ 00057] I n addition, the product created by one or nore enbodi nents of the
system can be used to produce power. For exanple, two gallons of finished
product ca02be/0sed t o generate electricity to run the acenmsgaohersehol d
for alnmost 24 hours. WD 2011/014686PCT/ US2010/ 043758 11 [ 00058] The product
created by one or nore enbodi ments of the system can be used in an
industrial fuel. For exanple, large indystrial boilers can efficiently burn
the finished product with m ni num pol | ution. Accordingly, the product can

emboa nepfel of “(sEha bR 122GTHE Ll Rprirsiivhh U SRrEApd o, The T

obj ectionabl e afigbr36afaicRbt RbSGNEIrEES of FRIfeCacBIR] sBrcahN@baThE dent Mldry18
di scharged hydrocarbon can be recovered and recycled. [00060] Turning now to

the Figures, Fiqgahbe diskoskspindhesystose hdineant thedirsiinltdr] 1ouar eaatiokesosgrd stage of
Figure 1B is a contipuat] of. Figure 1A, Referring tq both Figures | A and
18, the systemBafs REPUME 4o (HE IR CPLARE L8 o5 s Fp¢Bump 12, @ first

filter 16, a third filter 18, a heater 22, a second filter 26, a first fl ow

meter 260063 f i rBie hdatdrme nXey didfesed Withis tthd epedn@adpBentahnd iiisd finedt €§. Tl ve
5la, a water distribution system48, an interface tank 54, a second water
val ve 51b, a séwaisd 22 gpn Ravagrxiatet@4 angd apuitleh2d s heater 32 camprlsgbe dispppdd: h

punp 60, a secopgf Cﬁ}%l:latgso%’ 5@ RS By RIITR Z}?OVi(ﬁ’edig)?t%Qqlegéepgg.hng;pﬁr;ersps%%B1 a

first settling vesse a secon I'ng vesse an-eig

fini shed produdhdic@&oKandBbntraner 25 sdashenitvabimipasdsuB9n tHcdR@eipThe feedst ock
tank 10 can have an inlet valve 15. The inlet valve 15 can be configured to
al l ow feedstock 14a to he punped. or_ otherw.se Frovided to the feedstock

tank 1d90005¢ parthentpeerd, filter 36 cam bpdlispapitoediacent it prglet AP f the hegter &g efhe
sensor 13 can ' i t=hi vel sensor 13
can det ect theq%%@%ﬁﬂ§?%§gg%E?%Q%E¥%g&a§?ﬁ$ﬁ&#ﬁ%£@2% sgggﬂﬁ?gﬁk 10. The
feedstock tank 10 can also have a testing port 11. The testing port 11 can
be conf[D@aa6dd tTherfeseflve nomer 2t camdveeadjerasuthe secnd ddter €65or dibarevise locavd mg

w ndow, allow a sanpl e of the feegstock a to be renoved, fromthe )
feedst ock tank BOSYSEM.ABRGANYE iﬂ&‘nﬂow e @%ﬁl.e flf%f&%%]sx{e%r@ége i ekleay AdRHiofp
can be di schar ggqyd fRpnt he feedstock tank 10. For exanple,

[00067] The first inline mixer 34, also referred to as a first inline static mixer, can be
disposed within the system adjacent to a secondary nozzle 28b. The first inline
mixer 34 can mix or blend a concentrated sulfuric acid 33 and an aqueous sulfuric

acid 29 into the feedstock stream 14b.

[00068] The aqueous sulfuric acid 29 can be stored in a first acid tank 32a. The first acid
tank 32a can receive makeup water 133. The amount of makeup water 133 supplied
to the first acid tank 32a can be controlled by a level controller 132. The second
pump 30a can be connected to or in fluid communication with a primary nozzle 28a

for injecting the aqueous sulfuric acid 29 into the feedstock stream 14b.

[00069] The concentrated sulfuric acid 33 can be disposed within a second acid tank 32b.
The concentrated sulfuric acid 33 can be in fluid communication with a third pump
30b. The third pump 30b can be connected to or in fluid communication with the
secondary nozzle 28b for injecting the concentrated sulfuric acid 33 into the

feedstock stream 14b.



the first punp 12 can be operated to provide punp head to the feedstock
stream 14b to provide a desired flowrate of the feedstock stream 14b

t hrough awol2emati4@eporti on of the system WO 2011/ 014686PTRL0I8AAL0% 043758
12 [00063] The first punmp 12 can be in fluid comunication with the first
filter 16. The first filter 16 can filter at |east a portion of the
feedstock stream 14b. The third filter,18 can be disposed in the system
adj acent the first filter 16, or can be a second stage of the first filter
16. Thﬁiéifit f'Itert16 can have one or nore staﬁeﬁ. [?OOGQlﬂ@e heater 22
can be ¢ Phsed R PRI (AR VS W% YafRLe AFCTHE PRIFYS T P S S $HICRE er
22 can have an thiMiffr 32ka@Bél dRPoRUtWifin #3-syftbd REMBIth@decbAThr#h&IOL8b and
di sposed within an insulation 86. A steam 24 can be provided to the heater

22. A pressure thaéirst atloe nainer Zontrol l er 25 can nonitor steam pressure in
the heater 22. [00065] The second filter 26 can be di sposed adjacent the

ULl IR, VTSR e oSSR ReB L5 shRGEhgghae

adj acent the seefn@dftbldsedends?, inBica® alon empRs at RehpefatirBEndiySbEBY dad be
measure the flow rate of the feedstock stream 14b in at |east a portion of
the system [oob®ppxhwithinthe systam adjagank e fog inkpasyixcepdrred to as a first
inline static m xer, can be disposed within the system adjacent to a

Seco”da[bbl({ﬂgzz' A0 inﬁﬂéeglfi;gegssh c%x%é ﬂFﬂﬁ'fh%Sﬁmﬁfhlic%ﬁBn With R ﬁ%g?&gto? 38, The

concentrated su uri c acl ana an aqueous su uric acid Into he

f eedst ock st redimstl#bctor 38 can include one or more level sensors, such as level sensors 39 and
41. The first reactor 38 can also include a first relief valve 84a. The first reactor 38
can have four outlets. The first outlet can be in fluid communication with the fourth
pump 47. The first reactor 38 can have a second outlet 43, also referred to as a first
interface port, and a third outlet 45, also referred to as a first water port. The first

reactor 38 can also have a fourth outlet 110, also referred to as a first bottom outlet,

which can be used to discharge bottoms from the first reactor 38.

[00073] The first water valve 51a can be in fluid communication with the first water port 45
and the water distribution system 48. The water distribution system 48 can be in

fluid communication with the interface tank 54.

[00074] The water distribution system 48 can receive water from one or more components of
the system and can provide water to one or more components of the system, waste

disposal, or combinations thereof.

[00075] The fourth pump 47 can also be in fluid communication with the second inline mixer

64, also referred to as a second inline static mixer.

[00076] An aromatic solvent release agent 63 can be stored in the tank 62. The tank 62 can
be in fluid communication with the fifth pump 60, and the fifth pump 60 can be in
fluid communication with at least one of a first injection nozzle 57 and a second
injection nozzle 58. One or both of the injection nozzles 57 and 58 can inject the

aromatic solvent release agent 63 into an intermediate oil product 40 discharged



[ 00068] The aqueous sulfuric acid 29 can be stored in a first acid tank 32a.
The first acid tank 32a can receive makeup water 133. The anpunt of nakeup
wat er 133weuppldiesset o the first acid tank 32a can be comCraiskad/obsrsa | evel
controller 132. The second punp 30a can be connected to or in fluid

communi cation with a primary nozzle 28a for injecting the aqueous sulfuric
acid 29 into the feedstock stream 14b.,[00069] The concentrated sul furic
acid 33 can be disposed within a secon% acid tank 32b. The concentrated

| furic acid in fluid icatiop with a third 30b. Th
hi 1 punp 300 AR B TaUSALEE SHPAROPAT R O BedtlGRYar  on W th the |

secondary nozzle 28b for injecting the concentrated sulfuric acid 33 into

the feqdedTek StHearBdnkiRline WiXe2@3 Lbhh HHE GRCIOWSE0 1Ok Bt 3 €28 e lag ch 030 A Thre
system can have one or nore pressure nonitors. For exanple, a pressure

noni tor 31 can iBErEedHe PelPRfYdi4e. ARouslgselcthe eqond dplinchaixse 6 samby ihiid e

28b and the fir&%n&ﬁﬂﬂdﬁ%n@hﬁﬁ:egﬁanQQS&&kﬁhe system can al so have one or
nore tenperature sensors or gauges, generally referred to as sensor

i ndi cators. For exanple, a tenperature indicator 37 can be disposed within
the syq0e0m8ad] aieniccoid® rédctost6d tdn hgveh xetonddprefsUQO7RT Relvei 849t Tihel detiend

m xer 34 can be in fluid conmunication with the first reactor 38. The first
reactor 38 can FHEPURfeCAHEsORavEoIe oF Biat leyvehsenpars, sygh s leyel speqrs 8638602 39

and 41. The fir { i e i [ Vi The
first reactor 3 ecstaeg&ﬁiar\%d&gﬂf @%uﬂvgtq g{.nn%}eé%f F?rs%iagﬁ%l ? {eht% Sgggrlndbfgllé|{§lr %flté}}nd
conmmuni cat i on \awvé atfiret dualer ihflpidngendhdunidh@nfwitis b sewmet pimB335¢cancdvad eudct

second outlet 43, also referred to as a first interface port, and a third
outl et 45, al sor &1¥rieddradotoads 8 sepongh Injgifase nowh tn fitng cpmpymniqagge tvith 8% can

I'so h f 120, £ ,
al so have a 0;1%%?%%&%%%4, e}ﬁnrag&ﬁ%tﬁé*é,%rlsro%f dds afla sbé&hpﬁéﬁ&%@c{ﬂ,%hhﬁt

whi ch can be u I scharge bottons fromthe frrst reac
[ 00073] The fi r slommmirgcatioal wieh Hikawetan deitiutiof |syistdmcaRysuch eatliromghnibichsetdrel
first water port 45

P water valve 51b; and a fourth outlet 120, also referred to as a second bottoms outlet,

for discharging bottoms from the second reactor 66.

[00079] The second water valve 51b can be disposed between the water distribution system

48 and the second reactor 66.

[00080] The seventh pump 95 can be in fluid communication with the second flow meter 99.
The second flow meter 99 can be in fluid communication with the first settling
vessel 74 and the second settling vessel 76. The first settling vessel 74 can be in

arranged in a parallel arrangement with the settling vessel 76.

[00081] The first settling vessel 74 can include one or more level sensors, such as level
sensor 79, and a third pressure relief valve 84c. The second settling vessel 76 can
include a fourth pressure relief valve 84d and one or more level sensors, such as

level sensor 81.

[00082] The eighth pump 78 can be in fluid communication with both of the settling vessels
76 and 74.

[00083] The finished product tank 134 can be in fluid communication with the settling

vessels 74 and 76. The waste water tank 89 can be in fluid communication with the



and the water distribution system48. The water distribution system 48 can
be in fluid comrunication with the interface tank 54. [00074] The wat er

di st ri butworoslyst@m 48 can receive water from one or noPeTas2@ONETSS of t he
system and can provide water to one or nore conponents of the system waste
di sposal, or conbinations thereof [00075] The fourth punp 47 can also be in
fluid comunication with the second inline m xer 64, also referred to as a
second inline static m xer. [00076] An aromati c sol vent rel ease agent 63 can
be stored in the fank 6%. Ihe % nk 62 can be in fluid communication with
the fifth punp 60 "&IETHE* #19 {H punp 60 can be in fluid conmunication with
at least one of a first injection nozzle 57 and a second injection nozzle

58. Onqoeos4pot Mriafsytids, by ©6tnh@RodIVEdbestihy thangstod, €aibd ke ed rinheprafiabat i C
sol vent rel ease agent 63 into an internediate oil product 40 di scharged WO
2011/ 014686PCT/0SZYiT/ tuprsigca 4 fiphed meoduct stuch exgceibriondotl gomhestionrand

outlet of the fjrst r r 0077 econd inline mxer 64 can bl end
the aromatic s&?@%&Egggﬁégﬁgﬁggéﬁ%”£§Q§F%h the internediate oil product 40.
An outlet of the second inline mxer 64 can be in fluid comunication with

t he sed00085] eadh@peabion,[tOEBtdtie] hecartd preddédio thé fedstoflaak a0 secndnlet
pressure relief valve 84b. The second ] .
15. For example, the feedstock tank 10 can be located on or in a facility configured
to receive or unload the feedstock to be processed. The facility can be a truck
unloading facility, a rail car unloading facility, a pipeline receiving station, or a

marine terminal.

[00086] The feedstock 14a can be discharged from the feedstock tank 10 as a feedstock
stream 14b. The first pump 12 can provide the pump head to form the feedstock

stream 14b and to control the flow rate of the feedstock stream 14b.

[00087] The feedstock stream 14b can pass through the first filter 16 and the second filter 18
and particulates can be filtered out of the feedstock stream 14b. The feedstock
stream 14b can then be heated by the heater 22.

[00088] After the feedstock stream 14b is heated, it can be discharged from the heater 22 and
further filtered by the second filter 26. The first flow meter 27 can acquire data
related to the flow rate of the feedstock stream 14b and transmit the data to a
processor 92. The processor 92 can be in communication with a data storage 94,
which can have computer instructions 96 stored thereon for comparing transferred

data to preset limits and for controlling one or more components of the system.

[00089] The primary nozzle 28a can inject aqueous sulfuric acid 29 into the feedstock stream
14b. The aqueous sulfuric acid 29 can be provided to the primary nozzle 28a at a
flow rate controlled by the second pump 30a. The level controller 132 can control
flow of water, such as makeup water 133, into the first acid tank 32a to maintain a

proper fluid level in the first acid tank 32a.

[00090] The secondary nozzle 28b can provide concentrated sulfuric acid 33 to the feedstock



reactor 66 can al so have one or nore |l evel sensors, such as |evel sensors
67 and 69. The second reactor 66 can have four outlets. For exanple the
second r exotor1/Bé86an have a first outlet in fluid commeoraskeion4dvwss h a
seventh punp 95; a second outlet 93, also referred to as a second interface
port, in fluid communication with the interface tank 54; a third outl et

109, also referred to as a second water _port, in fluid conmunication with
the water distribution system 48, such as through the second water valve 5

| b; and a fourth out]et 120, .al so r rred t s, a second tons outlet,
for alschar o no ot i TiRomEhRSub SRS Fostttsl tel FFEeHs o ik Shediie G or
valve 5 | b can gyl sg838d between the water distribution system 48 and the

second reactor 66. [00080] The seventh punp 95 can be in fluid comuni cation
with the second flow neter 99. The second flow neter 99 can be in fluid

communi[@891bn wiherfirshialing mixersédroan irergiveehs &cdstaclasitraphbAbswit e eapentiay
vessel 76. The fif@ﬁée a0918t3§7:|a|1189he\/§q21§8|s %@8?3@3% %e:ﬁfs?ﬂﬁﬁ‘é S{ngq%&f&%l&%ﬂ

i th
arrangenent wt Setftling vesse I'rs 171 ng vessel

74 can incl ude the€eddtotBlsEcdrBViegh w23k SonceteftcdSulf@vehcideI3said #R, aquesus
third pressure relief valve 84c. The second settling vessel 76 can Include
a fourth pressuulurie|dckk 29 4pvierm 4 mined sHeardr3opohe (Caiperatyengdicator cernas

I evel sensor 8 la'cqllsige? ,([a?t%!qr-ggﬁ?ede {ogfﬁtse %@B%&E% L?? qgv%ﬁxécp stualflfi g6 ¢ ?W&hﬁe@&tﬁ%ﬂ

with both of the vesse
2011/ 014686 PCT/ihf28d04 DédieBiy khis aeqditddnigtaesk & the phocpgdr 8. [ 00084] The

system and the nethods of operating the system can be used to run a

profit a[%(l)()e92] The mixed stream 36 can enter the first reactor 38. The level sensors 41 and 39 can
acquire data related to the depth of the mixed stream 36 in the first reactor 38. The
level sensors 41 and 39 can transmit the acquired data to the processor 92. The
mixed stream 36 can be separated into the intermediate oil product 40, a first

interface layer 42, a first water layer 44, and a first bottoms layer 82.

[00093] The intermediate oil product 40 can be discharged from the first reactor via the first
outlet. The flow rate of the intermediate oil product 40 can be controlled by the
fourth pump 47. The first injection nozzle 57, the second injection nozzle 58, or both
can inject the aromatic solvent release agent 63 into the intermediate oil product 40.

The fifth pump 60 can control the flow rate of the aromatic solvent release agent 63.

[00094] The intermediate oil product 40 with the aromatic solvent release agent 63 can flow
to the second inline mixer 64. The second inline mixer 64 can blend the
intermediate oil product 40 with the aromatic solvent release agent 63 to form

blended product 65.

[00095] The blended product 65 can enter the second reactor 66. The level sensors 67 and 69
can acquire data related to the level of the blended product 65 and transmit the data
to the processor 92. The blended product 65 can separate into a finished oil product

68, a second interface layer 70, a second water layer 77, and a second bottom layer

72.



enterprise to produce a finished product, such as oil for both conmbustion
and bl endi ng conponents for diesel engines. [00085]1n operation, the

f eedst ockwh2alioamssbe provi ded to the feedstock tank 10 wca/ush@oiomd7es 15.

For exanple, the feedstock tank 10 can be located on or in a facility
configured to receive or unload the feedstock to be processed. The facility
can be a truck unloading facility, a rail car unloading facility, a

pi peline receiving station, or a marine term nal. [00086] The feedstock 1l4a

;
can be di arged fromthe feed ck tan 0 a f eedst ock .stream 14b.. The
Frrsc JIERIS" 6 BRSTGAT pEREE R S tf Fohprad, fomn SPCRLTRINE STPE S,
and to control rehigoddOWhe 8&@nf pnie9s estlsdnaekinstiiovaniddithe FARASY bil BRoduct
feedst ock stream 14b can pass through the first filter 16 and the second

filter 18 and puit of thel wrerd aetoh €6 Tha sacerd daw weter A chreepiigclatastctaethiol 4b.
The feedstock 14b t. h by.the . t 22. [ 00088] Af t
he foedst ock S0 BaMITAD' e WUSRRST TOORLR® 8B ueTnLPG il PO PRENoat or 22

and further filtered by the second filter 26. The first flow nmeter 27 can

acqui r gooosra r efiatfadsied dilgoddd®6s cai Be povided td ardbkoRkliff ¥ eaen 74 theadeond
transmt the data to a processor 92. The processor 92 can be in
comuni cat i on wetthngvessela/8s pobetle ThelevahicasprSdrean agavisodgittdated i theutepthons

96 stored there - ' er - r-es I, m r
controlling onéﬁgggﬁ%?%gggﬁ%%ﬁgﬁkgqgﬁk?ﬁéﬁgvgﬁgﬁggﬁﬁ%d§9%#%eeg%%§%%$gﬁggzIe
28a can inject @agueQut di felbiiédCtoabé depdl of iedinidhed bagadsdueecks &t the@imtbddlinglhe
aqueous sulfuric acid 29 can be provided to the primary nozzle 28a at a
flowrate contﬂ@ﬂﬁéa4by t he second punp 30a. The level controller 132 can
control flow of water, such as makeup water 133, into the first acid tank

32a to i al g RLOREYoff bitle! GYeln b0 stRFuld b Afinda [ARCBT8ka allPtesy

and waste water 130a and 130b in the settling vessels 74 and 76. The finished
product 168a and 168b can be discharged from the settling vessels 74 and 76 and
provided to the finished product tank 134. The eighth pump 78 can control the flow
rate of the finished product 168a and 168b out of the settling vessels 74 and 76. The
waste water 130a and 130b can be discharged from the settling vessels 74 and 76 to
the waste water tank 89. The eighth pump 78 can also control the flow rate of the

waste water out of the settling vessels 74 and 76.

[00099] The finished product can be loaded onto a truck, train, water vessel, or other
transportation device. For example, the finished product tank 134 can be in
communication with a similar facility configured to allow the finished product to be
loaded onto a transportation vessel or into a pipeline and transported to an end used

or buyer.

[000100] The individual components of the system and the entire system can be configured
and designed to meet all municipal codes, state codes, federal codes that relate to

safety, operational integrity, and process control.

[000101] The waste products, for example, the waste in the disposal tank, the bottoms layers
from the reactors and other waste products, can be disposed of according to

environmental standards, recycled, or used in other ways.



stream 14b. The third punp 30b can control the flow rate of the
concentrated sulfuric acid 33. [00091] The first inline mxer 34 can receive
t he feedswockigtis@am 14b with the concentrated sul furi cPatiu$s2®8/0a83768 t he
aqueous sul furic acid 29. The first inline m xer 34 can blend the feedstock
stream 14b wth the concentrated sulfuric acid 33 and the aqueous sulfuric
acid 29 to forma m xed stream 36. Thelgerrperature i ndi cator 37 can acquire
data related to the tenperature of the m xed stream 36. The tenperature

i ndi cat C rel t.his agquir.ed data back to t.he processor. 92. .

[ 00052 B e lE s T JANHIES PR D kPl PBETRRE TpreGovine
sensors 41 and tBOwaRh |ACEUIT fhddat tE@ARtiIgkrd 02 hie76IeRH oRbmS N eFd goethdstor eam
36 inthe first reactor 38. The |evel sensors 41 and 39 can transmt the
acqui red data tfeomHbée grrelicesssior 3 andrilee sicead rseeten b 3B cenlingdéo vaparament
into the interrreqjir?gge qil product 40, a first interface |ayer 42, a first
wat er | ayer 44.° “F¥'rst bottons | ayer 82. [00093] The internedi ate oil
product 40 can be discharged fromthe first reactor via the first outlet.
The f1 qo001@B8E Ofhet figt infdreicoRgicatie cahlbeliQUiugd 4Qncare Mst fatior ok hvadibyfikhe

fourth punp 47. The first injection nozzle 57, the second injection nozzle
58, or both carnicHpexport A& Hicohiat ates diygent crrbe disehage romabe ifisstgeqcha 38

internedi ate oil. pr 4 T if unp. t. rat e of
the aromatic so\%l%glr?ﬁﬂ ?ltg\%’aet%p Oﬁagggrﬁheggg b{abl 009 %fﬁgffnl%o@er&ﬁg%}a%% %Alrﬁ(?%ﬁr% tuct
40 wi th the ar ag®itorc3&sdh vefirst Wt@aseudgento. 63 can flow to the second inline
m xer 64. The second inline mxer 64 can blend the internediate oil product
40 with the aromatic sol vent rel ease agent 63 to form bl ended E[)roduc;t 65.

[ 00095] [#U04] enlhscrepensintartass laysh 7@ seePe divehargedbfiam tha second erctorid Viadhe
sensors 67 and i ta, s fi:

product 65 and Stg ?%{lgigﬁte?%gﬁg Oﬁa?% ?hoe ?ﬁgﬁ%?vggégslé%rq %@XE{TRSG’ dﬁ%cgﬁrgg%%&ggg‘hect
65 can separ at ectartdorcactdt 66 shaettic sedondrvadercpor6809.altmewomnd battorid age T2ayer

70, a second watey |ayer 77, and a second bottom | ayer
V\%)e dlscha%éed from the second reactor 66 V?a the secon)c/i bottoms outlet 120.

[000105] An eleventh pump 83 can control the flow rate of the water layers 77 and 44,
interface layers 43 and 70, and bottoms layers 82 and 72 out of the reactors 38 and
66. The eleventh pump 83 can be in bi-directional communication with the interface
tank 54. The eleventh pump 83 can also be in fluid communication with a disposal
tank 230 and the water distribution system 48. The disposal tank 230 can be a truck

or other disposal device or vessel.

[000106] The interface layers 43 and 70 can be provided to the interface tank 54. The water
layers 77 and 44 can be provided to the water distribution system 48. The bottoms
layers 82 and 72 can be provided to the disposal tank 230.

[000107] Water that can form in the interface tank 54 can also be transferred from the

interface tank 54 to the water distribution system 48 via the eleventh pump 83.

[000108] The water valves 51a and 51b can control the flow of the layers 42, 44, 82, 70, 77,
and 72 from the rectors 38 and 66. For example, the level sensors 67, 69, 41, and 59
can measure the level of the fluids in the reactors 38 and 66 and flow areas through

the water valves 51a and 51b can be adjusted to maintain the fluid levels in the



WD 2011/ 014686PCT/ US2010/ 043758 17 [00096] The fi ni shed oil product 68 can
be discharged fromthe first outlet of the second reactor 66. The seventh
punp 95 cwio20ontiuesk the flow rate of the finished oil protastolo0s37ss t he
second reactor 66. The second flow neter 99 can acquire data related to the
flowrate of the finished oil product 68 and transmt the data to the
processor. [00097] The finished oil prodyct 68 can be provided to the first
settling vessel 76 the second settling vessel 78, or both. The | evel
sensor 81 can acq! A g ate o,the depth of the finished oil product
68 in the secoﬂﬁ Fﬂé VAL RIS émlénd the | evel sensor 79 can acquire
data related to the depth of the finished oil product 68 in the first
sett1i rgooid9p el ThédpredsURORBBEThavEd Sitshedsad tantboebiEioufdl ©avicas srRparAEBHh
into finished product 168a and 168b and waste water 130a and 130b in the
settling vesseltBe rRecordoand Fhi the prossuse with thetrcads@s 64riad BESHIMAsHa pEcset
di scharged fro @e settling vessels 74 and 76 and provided to the finished
product tank 134. The eighth punp 78 can control the flow rate of the
fini shed product 168a and 168b out of the settling vessels 74 and 76. The
wast e aoEnoL3dEgand dapidds dRBtriteyedionahatigridnficomdnhepdedssdd ag wewaebicds
and 76 to the waste water tank 89. The eighth punp 78 can al sg control t he
flow rate of tHS (RIBPECHAPFRDISUEIHPMENOk T ISYHEMY S ePYCTHonid 9@ be in
[ 00099] The f i n'c%ﬁlﬂnﬂéa%aﬂ%lﬂfzg%eg%rk%dqﬂe %@tv&orﬁ 9t8rdéﬁ sot l?ealn ¢ n}{\@ﬁ iCati
vessel, or other transportation device. For exanp t Ini s prodﬁct
tank 134 can bewithha saweui(ocaidi aoslient ddviee ]sllzmrharchéra(debméylzom bgtehede from
al l ow t he flnlshed product to be | oaded onto a transportation vessel or
into a pipeli ndN@APIEPaNE BT t13 & ERY Usubervisepiirsict withote thl]entrwwe
i ndi vi dual co e e e red
and desi gned o ot S P PR e st SrETEhdE IR Al E RN REL Sl
rel ate to saf etty thopateat, |ammaiponmteﬂ the gysteand orveestthe spdtera) or 4 EMiAdjonThe
wast e products, for eﬁﬁgp t he waste in the dlsposal tank, the bottons
layers from t héhseale Al NcHRArdiTHds GRALEROETRaRIA the st oHFapRRRIeRts of the
according to e &)
011/ 014686PCT/%&% gf%&gﬂ%@%@&&ﬁé%r 1{EENCILDne Hent'3EACL M PIN &t IRYSe or VO
more operations of the system.

[000111] The processor 92 can acquire data from one or more of: the first pump 12, the
second pump 30a, the third pump 30b, the first pressure indicator 31, the first inline
mixer 34, the temperature indicator 37, the level sensors 13, 39, 41, 67, 69, 79, and
81, the controller 25, the heater 22, the first flow meter 27, the water valves 51a and
51b, the fourth pump 47, the fifth pump 60, the pressure relief valves 84a, 84b, 84c,
and 84d, the second inline mixer 64, the eleventh pump 83, the seventh pump 95, the

second flow meter 99, the eighth pump 78, or combinations thereof.

[000112] For example, the level sensors 67 and 69 can transmit data to the associated settling
vessel and the processor can compare that data to preset limits stored in the data
storage 94. The processor 92 can then stop, slow down, or speed up the seventh
pump 95 to control the level of fluid in the second reactor preventing overflow of

the settling vessel.

[000113] In another example, the processor 92 can acquire data from the water valves 51a and

51b to monitor the size of the flow area through the water valves 51a and 51b. The



18 [000102] Figure 2 depicts an illustrative schematic of a punping
arrangenent for renoving the water |ayers 77 and 44, interface |ayers 42
and 70, aw~02buotaiedss | ayers 82 and 72 fromthe first reaecons3@oamntss he
second reactor 66 according to one or nore enbodi ments. [000103] The first
interface |layer 42 can be discharged fromthe first reactor 38 via the
first interface port 43. The first wat f | ayer 44 can be di scharge fromthe
first reactor 38 via the flrst wat er port 45. The first bottons |ayer 82

can be discharged fro r eact he first b toms out | et
120, "To00104; v kDM, bbriakREYET s78 B tbothn bE RapgaliefPins

second reactor a@%rﬂd@anpgyﬂ@qga@bsgd}tggrface port 93. The second water Iayer
77 can be discharged fromthe second reactor 66 via the second water port
109. The second bottons |ayer 72 can_ be discharged fromthe second reactor
66 vi a (P9 14kcoke processeis O Lﬁanebze iczrﬁgu[fwotme@}tmg\rpr@l @y Bt couppn@s ehthe
control the flaow.r te d 44, interface |ayers 43
and 70, and bot’t & tel%tig&feor&s gggﬁgé{g{e%etm?%g reactors 38 and 66. The

el eventh punp 83 can be in b| d| rectional communication with the interface
t ank 54000M16] el Ry@stdhddgpivipa ddigemmofhis dlusrative datdistdrage Mithndob@iuited rinsshictions

di sposal tank 230 and the water distribution system 48. The disposal tank
230 can be a truekiappesnaticet apogion iéhs vetesr vessel . [000106] The

i nt erface | ayers 43 and 70 can be provided to the interface tank 54. The
wat er 7 4 r roddnst.r : 48.
The bot 1%1 az/rehr%g& éazétg _/§23 C(:agn E%gr &%&E]&%ﬂ%]ﬁgﬂl@%odsoa '{eggﬁﬁ%%%&m

[ 000107] V\at er Y6hain maldé.ocomputert ihgtricnbes facesttenkg Sie pacesabs @ twenitor and

transferred fromthe interface tanléﬁ'?? to t e water gi_stribution s%‘/P m 48
via the el eventCHriBaron pEBRERS|CIdRY iRl dhC PRocEss! 191 SOBRYCEBIREIPNE dott r ol

the flow of t hemétﬂ%ﬁﬁ?eve o%éssmsgo cc?rgparg fhe %glVgg éia{aoﬂ@ 3t 165 ECHSths Ylagnd

66. For exanple, sensors 67, 69, 41, can nmeasure the level
of the fluids |S|toragnelt@aammeraastawdoﬁﬁfcanﬂstﬁrﬂmcbmgathe@soctelsﬂoomhnlsdw coataetr

val ves 5l1a and 51b can be adjusted.to maintain the fluid |evel f‘in the WO
2011/ 014686PCT/ D¢ ORBATFSE. 16eT, GUSY i iogs O AgsEhaiipns, thgreRlct I¥:cgRmpiter

[000109] The prigsaitiend ﬁk iRbru@lvgs ﬁécl@ss%m) 8%§1d€%%ogﬁc&%ftbgﬁro?€lra¥d? with
rel ease pressure fromthe reactors 6 and f the pressure w

reactors 66 anc @8plsyrpassital witkslet plocessor, a[lﬁa@ﬂmm]a Hligdevige delpnecteé to a
illustrative comrunicati o .bet vveeg Ecess and Vs‘iai ous g(tsece h
conput er oper atl CEVY ku?’bﬁ‘?&’fﬂ INHonS erﬁ?@‘f’ IN7he IEDEd LB SE5 BN lﬁéeSM an

communi cati on witd¢ A€t 06 Ke &%put&hﬁstﬂféhwﬁ)sr for AR trhhAhs 9rc¥&%s§of‘to initiate one
communi cation with a server 10 a client device 112. The client device

112 can be renoirendre @fnatsheuesys bEstEpsAio sbp‘ed(azvmoneltlﬁmo@rde\wo@wnmmtotm@bymtlme
interact with the cI| t devi ce t:lh]%z For, exa cessor an send

Ie, he
reports to the Cc?PP%%’ﬁ %‘G?eéewﬁeilz dPSiE tigng Sx?ﬁétoér‘?? £5¢ 8?& (i’(S‘F“S[ he

system a portion. @hm %ﬁt%r S8k 6B nsOfor nERERN AL c@iﬂ@tr %Eontﬁ‘l'ﬂguﬁ@%pﬁﬂgraat or
113 can renptely nonitor the systemor conponents of the system

addi ti on, the oper afiant detBe cmth umeivethalatl fremt orgbewr merelQQtlteocqmmted)ldewn@ or

more operations ‘if ctorrplgute}/ ?Igs?rrl?ctions for instructing the processor to provide a notification
when the processor becomes disconnected from one or more of the connected
devices, wherein the notification is provided to a display connected to the processor,
to a client device of a user connected through a network, or combinations thereof
126; computer instructions to instruct the processor to generate a report on request
concerning the status of the connected device, the overall method employed by the
method or combinations thereof 128; and computer instructions for continuing to

run the computer, in the event of power failure, from an uninterrupted power supply

to shut down each pump and heater of the process and close or open associated



[ 000111] The processor 92 can acquire data fromone or nore of: the first
punp 12, the second punp 30a, the third punp 30b, the first pressure

i ndi cat orwBDp1ttdiessti rst i nline m xer 34, the tenperaturecrnseaane7s87, the
| evel sensors 13, 39, 41, 67, 69, 79, and 81, the controller 25, the heater
22, the first flow neter 27, the water valves 5la and 51b, the fourth punp
47, the fifth punp 60, the pressure re%'ef val ves 84a, 84b, 84c, and 84d,
the second inline mxer 64, the el even punp 83, the seventh punp 95, the
second flow nmeter 99, the eight 78, or. ,gonbi nati ons thereof [000112]
For exampre. ¢ naos P UERE S Bo TR £5eeS B ansm ¢ data to the

associ ated settling vessel and the processor can conpare that data to
preset [DO0WITP SKH @ehpufcrtil@rdabms folr ik@ietid# the THEcARERAE6 386t nd dteivitata
stop, slow down, or speed up the seventh punp 95 to control the |evel of
fluid in the sEuRd canmeeted deyiew ohthamproseser Flidosnoprovide telemelry npstetiens o WO
2011/ 014686PCT/ LS2010/ 04 f r V. and
51b can be confﬁ§W“égp%ﬁ%%%?P%Q%Pégﬁggﬁggpigﬁﬁ§g€$é?%§%%%%@%g®%¥l@%%%ﬁm
[000114] The prsgstemsor 92 can be configured to control one or nore
conponents of the system based on acquired data and preset limts. [000115]
Figure 4 degicts a diagramof an illustrative data storage wi.th conputer

i nst r ud®PHAS] usHY copmyFE intachens feREstraCtigthe BIPCETSOF ipecosinat eife rPEOFE B2 The
data storage 9 & QR i clyic0 u .

i nstructions 930§§§“¥20 ﬁ%e: coﬁ%ﬁt%§&%%;#?u§§ﬁgﬁgp%%ﬁhgg%?}hgﬁwﬁg]p%gw
processor to nuontpoter amdrut Besi foeidataider thenpsoceonacieditaemidaecddfe ddefrom

process 114; conputer instructions for instructing.the processor to conpare
the received dat ePectpd 888EC Pf ot ropess i tedrescstiitadestaled; in dhmptip storage

i nstructions fajy irfs hfe‘é&tﬂn‘ﬁ% éaﬁ%%ﬁ&’&t%ﬁ%%t&ﬁ 11%361%?%‘?&@8& Whdalh, JoHBR
server, user client device or conbinations thereof 118; conputer

i nstructions fdimitnft theatadgrst $eetlipg ocasisosr fealsprckvande flawnatek bf thatfeaitock, an
operator with di spl ay. associated with the processor, a user with a client
devi ce connect eiPY E@ qfé?agflwileipméa%%gmﬂ% RSOk Ofer earPaIRRls & ved
data exceeds Ofyl@m! ¢85 LAAPIPIRS flosdi Mk Talb 2flic PTRUTRISIoBS Lirtiih| GRS OF
instructing the“processor to initrate one or nore of a sequence of steps to
shut down one alctammireddey b @permmi dndr ¢angbdoyrotrhabano Alegying do cbvutc es gptneand he

received signals exceed gor are |less than preset limts 122;: conputer
i nstructions fdmtqr th@cfl}enaatlahétofﬂ%ceg%‘Srquﬁp%?fnﬂlisttﬂiﬁ)%}sy fQIpH’énFrECtglguél}%

client device Yﬂr&&sé&%icﬁﬁl‘ﬁg%?thé réd R PE E&r%ﬁ% ¢infifs ihhRc AAANGSL L gﬁ&{nces

124; conputer instructions Instructing the processor to provid
noti ficati on wwemphtwether geed Soeschénute® aigoohritt sdhtéd comtlon8oor ranopé thef

t he connect ed vices, wherein the notification i rovided to a displa
connected to tﬂeeda_roaﬁe%%m; Ty 8“%105IHFOé?\teHﬁ’BaF%f‘él%ftﬁ%B%E%S%Bﬂh@é?ecg?rﬁeﬁtﬂ%%gh
a network, or cQuhh Nalch OLS sildgHEAbwh 2RimGO P ShidiMah! HEH QRS if Rof ARL! HCt
the processor to generate a report on request concerning the status of the
connect ed devi cdditiohe thevipoatssometnhading mpl Ay do leysurbieharepdratdr or alegabitmédie ons
t hereof 128; and canputer instructions. for continui to run the conputer,
n the eveni of HGRBR PF) fisPEesetbity AR i MBI S RO BE eyt O sht
down each punp and heater of the process and cl ose or open associated WO

2011/ 0L 46BGBCT/1R2QHH R4 3R cBdns VRl URBuGm o tRE PTG of R eridfc@lottaef with@ web

process 129. [000117] The conputer instructions for instructing the
processor to norivcorusemdicnedeiiscecordandifations dicrsoh h bt cadddeviieeifdlic prioecssor
process 114 can provide teﬁenet%%:iniiructiongﬁ%o @¢I0m15€ pracessar 92 to
speak to one or'® HbFEMBHRUOY NI CBE EP- TN SRE RIS 0F e @ftcélﬁ{l cvice o
web-server is not in communication with the processor, an alert or other action can

be initiated until communication is reestablished.

[000120] The computer instructions for instructing the processor to provide a notification to

an operator with a display associated with the processor, a user with a client device



[ 000118] The conputer instructions for instructing the processor to conpare
the received data to preset limts in the data storage 116 can conpare the
dat a acquwopediiby4dshe conputer instructions for instructipog/usb@opszzsessor to
nonitor and receive data froma connected device of the process 114 to
preset limts installed in the data storage 94. The preset limts can
include tenperature limts for the feegstock stream volunme limts for the
reactors, settling vessels, or feedstock tank, flow rates of the feedstock,
flowrates of the finjshed prqduct r l.imits associated with other
conponents of Bl MBS hppBinlip FuBERRFBL AR AN Frseogine

f eedst ock streapigrRs BanGedser e d 1Y caANbORRH A 9éndaebpeAdr BBtififQidh aARuta 40
gpmto about 75 gpm and entered into the data storage. The conputer

i nstructions fdreschEmitus ckergdedhdoperarepls.olf theoflwddpeat & enveofrthe sititag veates t o
preset 11m ts id.the J8La.chonafe. 16,000 FRMRAIS, I8 sharedopressh i ts
to acquired data FEr &t B Yo the tiowW rats & P edlstock 8PV Eam™ IR Bhe
or nore enbodi rgpRtaser. t he processor can take corrective action, such as
shutting down punps if the mnimumflowrate is not net. In addition, the
processor can sound an alert to ensure the operator is alerted to the

devi at i [800121bm Theecopprarestingtiyefions fos ApptiusENS Bier foeAssUdA IpidRE Qierarmore of a
corrective acti gt OMPLARL (JOECRATUMEL of BSLS HEKLAMofiRTink I3} i GbhRR«dde
processor to ensure contact w a web server, user clien vi ce or

conmbi nati ons t hkkef wht8 thancettar sipmgs ickcdel orparodessthn ipseden lIGRIIMOAR ¢at | on
with the web-server and client device. If the client device or web-server
is not in commSPERNIGHe withhthehetheyr eprarwer inspctions rand gipitigic shut goyoaf den be

initiated until i i i LSk . Lo
2011/ 014086 hCr/ VST O ool RASHER Wplfiltn MPacquired data within the prose
t her eof wher ei Mirhie Facshwmptt, dathe @xeehasa aptirs in @rsfetdankdoeaeieslthardvsl

1120 can be used to send a report or notification when a preset |limt is
exceeded. For dR&APrOW the praset iy the peagessor srnpthat dawn He fusinumm gteyade dics
exceeds a pres L. m - r i an send a notification
to an operatorﬁkf%bgkgfyqﬁﬁ%p%% g%%ﬁn?ﬁé%g§g%fg%§w'or instructing the
processor to initiate one or nore of a sequence of steps to shut down one
or nor §08E22F e sTearontpotdr migstdoyti disefocmuimest ingdhdproc esser tafvontintvaslyapdate @diser
signal s exceed or are.less than preset limts 122 n conmunicate wfh the
ot her comput er GGt 4%&%%%1&65 ArteiTER o8ROt ma_fﬁmf_c B C?%Cge@sd@wbﬁ%?@ or
mor e conponent Seb @ JRKQLGHR LilkG: AGI. Fred r%%ng A tBhidid e iRfoRS&on il o For
exanple, in the event that a rupture in the feed tank 10 causes the |evel
to be bel ow t hehpraegeated idatat thd lpeptioc edsthe syatens htht apewtionhef bihe str ponp,
steamto the heater, and_all other punps in ti y.and saf e manner.
[000122] The cdipCBFG ﬁét%éwtsws t‘fﬁ‘og‘E’PH’%& ?ﬁ@P}S@ PHePToAYEs Syt apgunt of
continuously UHH@E%«?MH&@@nﬁh&&ﬂ%b@%%b&ﬁ(M%%Hm&§QEéXﬁﬂmﬂ%ﬁﬁhﬁﬁﬁ&bﬁﬂﬁwpér
nore of the connected devices 124 can send reports to the client device.

The reports carcootmiadions theeeoif.nf or mati on related to the acquired data, the
operation of the system the operation of one or nore conponents of the

system nt of finished.oil.produced, .the amount of interface |layers
o7 oducdaBAE TIHE, b s GioRs AL TRRIERRE i PrATSHe roiict tRTcatcy

conbi nations t Ref@othel FRRdRS LI GOIRESRECED SHIH DnleORS ndo® off NS rddGAdRG t he
processor to provide a notification when the processor beconmes di sconnected

from one or nordevisks,hergo tiventtiddatdeyispesvidethiorasdisplaheomgtticfl ite ticipoecessor,

provided to a displ.ay connected to the cessor, to client. device of.a
Cser Connect ed PHFHIgh I D baes SiiceRb et oA e thufedt i dfsrgor
alerts or reporg édn Qe &brtd be r@%@oﬂ%ﬁesopfchet Wﬁ@%ﬁ el Systedn fails to
communi cate with the processor. 2011/ 014686PCT/ US2010/ 043758 23
combi nat i ons t memewinigegwiththe proe¢syer. one or nore signals froma connected
client device and provide a requested report. Accordingly, the conputer

i nstruchi todnstruct the processor. t eperate.a report gn request
concer ViAo AR prfRRRE BBl P BREFRE SotRERt haRleL SR ¢ o
data, or combi naht@nmgttheseat ol camcakd dwias RPevatlkydtemoRiqairsd ane, &
nore reports in real time. [000125] The conputer instructions for
continuing to run the processor, in the event of power failure, froman

uni nterrupted power supply to shut down each punp and heater of the process
and cl ose or open associ ated valves as required for safety of the process
129 can ensure that the processor continues to operate off of a

uni nterrupted power source if a primary power source is interrupted until
the systemis shutdown safely. The processor can save all the data and
instructions during the power failure, and until the systemis shut down.

F AN A M~/ o " o .



WO 2011/ 014686PCT/ US2010/ 043758 24 CLAIMS What is clained is: 1. A conputer
i npl emented system for continuously processing used oils conprising: a. A
f eedst ockwOanki/aesssai ni ng f eedstock; b. a spargi ng devi eeTdiss@omeztss n t he
feedstock tank for m xing the feedstock in the feedstock tank; c. a |evel
sensor in the feedstock tank for continuously nonitoring a | evel of the
feedstock in the feedstock tank; d. a fiLrst punp in fluid comrunication
with the feedstock tank for providing a feedstock stream e. a first filter
in fluid communi cati ownst r ea

tion with first punp: f. a heater.d of. t he
st i1 cer aneriein ddmanicendronminds i Teul ppR Erongaly Wetbng
filter downstrermMcefandhgotigatefequésted rdpofts tAckb@amgiet@e copufteasitfucignsatd | ow
rate of the feedstock stream
instruct the processor to generate a report on request concerning the status of the
connected device, the overall system, acquired data, or combinations thereof 128

can allow an operator to obtain one or more reports in real time.

[000125] The computer instructions for continuing to run the processor, in the event of power
failure, from an uninterrupted power supply to shut down each pump and heater of
the process and close or open associated valves as required for safety of the process
129 can ensure that the processor continues to operate off of a uninterrupted power
source if a primary power source is interrupted until the system is shutdown safely.
The processor can save all the data and instructions during the power failure, and

until the system is shut down.

[000126] While these embodiments have been described with emphasis on the embodiments,
it should be understood that within the scope of the appended claims, the

embodiments might be practiced other than as specifically described herein.



i. a primary nozzle downstreamof the first flow neter for providing
aqueous sulfuric acid to the feedstock stream . a secondary nozzle

downst r eawpabitttiesspr i mary nozzl e for providi ng concentr aceassabfius7se aci d
to the feedstock streany k. a notionless inline static m xer downstream of
t he secondary nozzle; 1. a first reactor downstream of the notionless
inline static mxer, wherein the first,peactor receives a mxed stream from
the notionless inline static m xer, an% wherein the first reactor separates
the m xed streaminto a first water ‘;ﬁé@?fﬁ afirst 25 interface |ayer, an
internedi ate oil product |ayer, and ons layer; m a fourth punp in
fluid conmunication with the internediate oil product |ayer and an

i nj ect iWRatno&Zined iwherein the injection nozzle is adapted to provide an
aromati c solvent rel ease agent froman aromatic solvent release tank to the
first internmediate ojl product layer; n. a second inline mxer in fluid
comuni ktath G AMpkkaentsd sy e irbconfiBe e nPIoReSS B S PO IREISHSer i s
adapted to blend the aromatic solvent rel ease agent with the first
internediate ojl @T&Q%Ek{aﬂ%BnttaﬁiWeﬁaﬁo&l ended product; o. a second
reactor in fluid communication witi the second inline mixer, wherein a
second bottons | ayer, a second water |ayer, a second interface |layer, and a
fini shed oi | pbodustarang déocarddpasict i thet feedg$edkotak feavixorg thedeedstoek bh éeded
product; p. a watfer gli Etri bution systemin fluid communication with the
first water |ayer s Rde%:rst reactor and the second water |ayer in the
second reactor; . an interface tank in fluid comunication with the first
interface |ayeg, idlcvBeschbdrsth theFeddRiocRAshK R RREAMAsYIBREAHE 4 KR of hd he
second reactor; r. a disposal in fluid communicationwith the first bottons
| ayer in the firdecdstambtiothcdnetstask tankcond bottons | ayer in the second
reactor; s. a seventh punp in fluid comunication with the finished oil
product ; d. a first pump in fluid communication with the feedstock tank for providing a

feedstock stream;
e. a first filter in fluid communication with the first pump;

f. a heater downstream of the first filter and in fluid communication with the first

filter;
g. asecond filter downstream of the heater;
h. a first flow meter for measuring a flow rate of the feedstock stream;

1. a primary nozzle downstream of the first flow meter for providing aqueous

sulfuric acid to the feedstock stream;

j. asecondary nozzle downstream of the primary nozzle for providing concentrated

sulfuric acid to the feedstock stream;
k. a motionless inline static mixer downstream of the secondary nozzle;

1. a first reactor downstrecam of the motionless inline static mixer, wherein the first
reactor receives a mixed strecam from the motionless inline static mixer, and

wherein the first reactor separates the mixed stream into a first water layer, a first



t. a second flow neter in fluid conmunication with the seventh punp; and u.
a processor for receiving signals fromthe flow neters and | evel sensors in
t he t ankswof2ori/aesspari ng the received signals to preset pealusesonszrsed i n an
associ ated data storage, and for controlling the seventh punp and the
fourth punp. 2. The systemof claim1l1l, wherein the heater is a heat
exchanger. WO 2011/014686PCT/U82010/0?§758 26 3. The systemof claim1,
wherein the first filter conprises at l'east two stages. 4. The system of
claim1, mhermr1tpe copcentrﬁé a a%Hd i S i %bgted at a ratio of
from2 gall ons péf Taﬁbaﬁg}Wb P@ P%@kc %Wﬁfﬁgl o) gnﬁéﬁmTOOO gal | ons
of feedstock. 5. The systemof claim1l, wherein the aromatic sol vent

rel ease agent hf d fouREpespdh flaid eni@ubitationomitlp eicvie@imddigaloilgnRedue layEOEH
gal l ons of feedstock to 7 gallons per 1000 gallons of feedstock. 6. The
system of clai m BD @hegtiennnezzke, avksreini heslsrtian pazleade adapiedt te arprids e
aLronoL s, Ket o oSl Eldvf BRGSO S Somfif! SHOGR! Sreq il GHBL frc i
solvents, deri vat|ves 1 ereof ; Eonbi Nat 1 ons 7 em o
claim1, further1ﬁ@ﬂn&hab@@1ﬂomnxnge¢|Iter dlsposed bet ween the first
filter and the heater. 8. The systemof claim11, further conprising a first
settling vessel for receiving the finished oil product fromthe second fl ow
meter that all Bws ¥ept uing sigsr ipnfliid comanaisatien W&héﬁ%&urﬁhrﬁwpa Whsstie theat er

and a finished pr Rt Setmhge mﬂ?& ?éﬁ?&}\% tﬁcf‘tb%ha'tlﬂ% Iérgnfa'ﬁEtsBRIrentc g%%gé §%é?19 with

second settling ve I n paral reactor el vi ng
the finished oil the ﬁd;mnerhredmtet bié psdactridydrt@fernmet Blendwdcpradidoowi ng separ ati on
of the finished oil product into a waste water and a fini shed product, and

a eighth punp for I the te water to a_was t.er tank and for
pulling the fifi dons Bcior T Boiemi R YBH e Seeba Rlin g Mor RN B e m

of claimg9, wher es'eEbe%laB&tcRﬁs ey, S@%Eédnﬁgth%ﬁflﬁlé £ QRS Butdrey8! 1ap&NaRd S and
respectively in comrunication™wth the processor which can conpare signals

fromthe sensors1hnﬂpdembqﬂ¢dmdtmﬁ famubdwhvithint He sicgndilrsactorc enh theeblondsiet
limts, the proc%ﬁgaktshuts down each of the punps.

p. a water distribution system in fluid communication with the first water layer in

the first reactor and the second water layer in the second reactor;

q. an interface tank in fluid communication with the first interface layer in the first

reactor and the second interface layer in the second reactor;

r. adisposal in fluid communication with the first bottoms layer in the first reactor

and the second bottoms layer in the second reactor;
s. aseventh pump in fluid communication with the finished oil product;
t. asecond flow meter in fluid communication with the seventh pump; and

u. a processor for receiving signals from the flow meters and level sensors in the
tanks, for comparing the received signals to preset values stored in an associated

data storage, and for controlling the seventh pump and the fourth pump.

2. The system of claim 1, wherein the heater is a heat exchanger.



11. The systemof claim1l, wherein the processor is in comunication wth a
network for providing information to a web-server and a client device.
WO 2011/014686 PCT/US2010/043758

26

3. The system of claim 1, wherein the first filter comprises at least two stages.

4. The system of claim 1, wherein the concentrated sulfuric acid is injected at a ratio of from 2

gallons per 1000 gallons of feedstock to 4 gallons per 1000 gallons of feedstock.

5. The system of claim 1, wherein the aromatic solvent release agent is injected at a ratio of
from between 4 gallons per 1000 gallons of feedstock to 7 gallons per 1000 gallons of
feedstock.

6. The system of claim 1, wherein the aromatic solvent release agent comprises alcohols,
ketones, esters, aliphatic solvents, detergents, aromatic solvents, derivatives thercof, or

combinations thereof.

7. The system of claim 1, further comprising a third filter disposed between the first filter and
the heater.

8. The system of claim 1, further comprising a first settling vessel for receiving the finished oil
product from the second flow meter that allows separation of the finished oil product into a

waste water and a finished product.

9. The system of claim 8§, further comprising a second settling vessel in parallel with the third
reactor, for receiving the finished oil product from the second flow meter and allowing
separation of the finished oil product into a waste water and a finished product, and a eighth
pump for pulling the waste water to a waste water tank and for pulling the finished product

to the finished product tank.

10. The system of claim 9, wherein each of the settling vessels comprise level sensors and
respectively in communication with the processor which can compare signals from the
sensors to preset limits, and when the signals exceed the preset limits, the processor shuts

down each of the pumps.

11. The system of claim 1, wherein the processor is in communication with a network for

providing information to a web-server and a client device.



