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predetermined amount of catalyst and/or additive can be metered to the transfer pot from
the storage hopper. The transfer pot can subsequently be pressurized, and the catalyst
and/or additive can be injected into the regenerator in response to the pressure within the
transfer pot. This process is usually repeated on a cyclical basis.

[0005] The amount of catalyst metered to the transfer pot and injected during each
cycle is usually small in comparison to the overall volume of the storage hopper. In other
words, a relatively large volume of catalyst and/or additive is typically stored in the hopper

so that relatively small doses of the catalyst and/or additive can be metered to the transfer
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vacuum within the dust collector that draws the one of the catalyst and/or additives into the
dust collector.

[0010] The system also comprises a transfer pot for receiving the one of the
catalyst and/or additives from the dust collector. The transfer pot is in fluid
communication with the fluidized catalytic cracking unit and a source of pressurized air so

that the one of the catalyst and/or additives is transferred to the fluidized catalytic cracking
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loading unit.

[0015] A preferred process for loading catalyst and/or additives into a fluidized

catalytic cracking unit comprises storing at least one of the catalyst and/or additives at a

first location, vacuuming the at least one of the catalyst and/or additives into a loading unit
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[0081]1 NVentr;ons isthBa A5 AWaNISids R of the system shown in Figs. 1 and 2,

from a perspective rotated approximately 180 degrees from the perspective of Fig. 2;

[0022] Fig. 4 is a diagrammatic side view of the system shown in Figs. 1 -3, from a
perspective rotated approximately 90 degrees from the perspective of Fig. 2;

[0023] Fig. 5 is a magnified view of the area designated “A” in Fig. 3;

[0024] Fig. 6 is a block diagram depicting a control system of the system shown in
Figs. 1-5;
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removable (and/or designed as doors which are easily opemed) and substantially full length
and width of the enclosure to give an operator or repair pexrson full access to the system.
Alternatively, closable portals can be placed in walls that &are more substantially affixed to
the system's base, with the portals used for access to relatively small components of the
system.

[0033] The cabinet serves to protect the system from damaging elements in the
environment, e.g., plant dust, rain, direct sunlight, as well as reduces dusting created by the
movement of catalyst as it is drawn in and then injected by~ the system. The cabinet also

can retain any catalyst particulate that may spill or leak from broken or damaged hoses that
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(0039 angul &he fdted 32 ilemoveedilvithin the upper portion 16a of the dust collector
16. The sidewall preferably includes a hatch 33 to provide access to the interior of the
upper portion 16a (and the filter 32) (see Figures 1 and 4). The hatch 33 is preferably
secured the sidewall 17 of the dust collector 16 using brackets 34 that permit the hatch 33
to be removed with a minimal expenditure of time and effort, thereby facilitating
replacement of the filter 32 with a minimum of time and effort. Alternative embodiments
of the loading system 10 can be equipped with more than one of the filters 32.

[0040] The system 10 also comprises suitable vacuum producer 30 (see Figures 1

and 2). For example, the vacuum producer can be an Empire two-inch Vacutran S150

vacuum pr oducer.
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rating
collector 16. (The hoses 38 and valves 42 thus form part of the system 11 for storing and

loading catalyst and/or additives).

[0046] The hoses 38 can be coupled to the upper portion 16a by way of a common
manifold 74 in alternative embodiments, as shown in Figure 8.

[0047] The hoses 38 are preferably equipped with fittings that permit the hoses 38
to be readily removed from the dust collector 16 (or the manifold 74) and the storage bins
37.
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[OQSélg s t hafaehpPblebpsess ¢ Brengauppd &Y avay of the common mamfold 100

that is located inside the upper portion 16a. The manifold 100 can include valves, such as
the valves 42, for placing the manifold 100 (and the dust collector 16) in fluid
communication with the associated hose 38 and storage bin 37 on a selective basis. A
single discharge pipe guide 104 (as opposed to the multiple pipe guides 40 illustrated in
FIG. 1) can descend from the manifold 100 in the direction of the bottom portion of 16b.
The end of the discharge pipe guide 104 preferably is located approximately six inches
above the opening 23 formed in the lower portion 16b of the dust collector 16. (The
optimal distance between the end of the discharge pipe guide 104 and the opening 23 can
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above the opening 23 formed in the lower portion 16b of the dust collector 16. (The
optimal distance between the ends of the pipe guides 110 and the opening 23 can vary by
application; a specific value for this distance is presented for exemplary purposes only.)
This configuration helps reduce catalyst and/or additive striking the sides of the upper

portion 16a, and thereby reduces any potential build up of catalyst and/or additive on those
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and thereby reduces any potential build up of catalyst
483nd/ or additive on thosewalls. This configuration al so
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45 and the seat 44 substantially seals the opening 23.

[0062] The plug 45 drops from its closed to its open position when the pressurized
air is interrupted by closing the valve 48. The resulting gap between the plug 45 and th e
seat 44 permits catalyst and/or additive reaching the bottom of the lower portion 16b to

pass through the opening 23 and into the transfer pot 18 (see Figure 1).
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and/or additive therein. The load cells 56 are preferably mounted between a base 19a of
the cabinet 19, and a plate 57 fixedly coupled to the legs 20 of the transfer pot 18.
[0069] Each load cell can be restrained from substantial horizontal movement by a
corresponding restraint 61 (the restraints 61 are shown only in Figure 5, for clarity.) Each
restraint 51 is pivotally coupled to the base 19a of the cabinet 19.
[0070] The loading system 10 can include a plurality of jack assemblies 62 (the

jack assemblies 62 are shown only in Figure 5, for clarity.) Each jack assembly 62
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st ¢ ector 16 .and t ternal. volu
(oRZ2f' 2t Bt SonspPr0BeRE Kdlsgem g S8 Prederiay faefigured so as
torlnirb@uc%fbm@*h gfle tak@ink@WRIN R Bt Fkr ekﬁlﬁpfer BB pigkig 54
pot 18. The transfer pot 18 is coupled to the
melydaen Aesiblasectipes %@mubﬂwlﬂﬂb’dg?@lp@% thqtrenqécrmon ¢8 from the

f th en
e b R S e R
miroﬂh@dmamm Qoaﬂ%eﬁﬁébcﬁh@%@éﬁﬁgﬁﬂeyﬂf Il“ﬁ&\@piﬁg 4hBkewise includes a
regenerator, as di scussed belom11£0067 A val ve 55

Reiblegegipndqa theiombsantially derawnles e trpsty; patd§ fou theipertion of the
t
YRINEIGORENEY LPu Mk B IR B, Mook, e 132, 34 3 proferably
havansffeienpdiexiflityaso the anptae n&mdué@ithepehmﬁ mghlggble.
OY78E1 2e e BB RaLroIaTRIRaN e callseh b avd grgcntemal volume 50
sandbASE A&t 1ROk hpﬂﬁ'iﬁtc%niﬂlﬁr}"cattlaﬁ oﬁ lé%‘éle@f?té @é‘sﬁsoﬁy W& of piping 58.
The sandbl asting pot can be mated wt
O/Ial\@ci%ﬁavi@ byactetor 3%ugs idvatedanvre piping iS8rto itﬁbctwblyt dpen and close
ust or, 16 to the,upper riphery of th s
BT RopEL B s a0 e RBihe RE I BRT i peliatib B arssgunps within
{h8 @6Binal heluhRadbNiD, Wpiscdsded Belswpported by a plurality
of load cells 56.(see Figures 1 and 4). The load cells
B874hs di sdhsiedingeiysigm Hr profadebly comprspse contrpHer 60 (see Figures 3
| ghtr.af [ |
W BN achfiford §§9 409, H, 53t 4ob Be MRLILLA0: WA ‘3%5 #9355, 59
@ dleotricatlglicoupled td]&;E@:bﬁtrole?@Ol A&tk feahfeslzeﬁﬁ%ta Itige %peratlon of the
prefe Ly nt ed between a base 19a_of the cabi net
Bavescta s 4 e e onsimycSbU reanyoIee. | age 20 of
foogst r anst @he BGtrckRr 60 is a programmable loop controller (PLC), although

virtually any type of computing device such as a minicomputer, microcomputer, etc. can
be used as the controller 60 in alternative embodiments. A server or mainframe computer
that controls other equipment and processes at the refinery in which the loading system 10
is operated can also be used to control the loading system 10 in the alternative.

For example, a computer based system known as a "distributed control system" or DCS is
an example of a centralized system used by FCC unit operators to control a number of unit

operations. Controller 60 can be coupled to and/or communications lines can be



[ 0069] Each load cell can be restrained from

substanti al horizontal novenent by a correspondi ng
woemsogisme 6 1 (the restraints 6 1 are shown oPCTUBI905/009642

Figure 5, for clarity.) Each tEstraint 51 is

datablisdd betw Pt Rfrolier 60 endds DAL Bat HROEHPH LI!S th loading

[0070] The | oading system 10 can include a plurality

ofteppibkousbdberbonted]les? (the jack assenblies 62 are

only—in Fi for,clarity.) Ea Lack .
ROZ8 oy LLh e eE o8 o Pl & clohtot pdgBE e £ Efoging commands
aeluipetdink@latd® thasentidier 60 (deb&igady Netd 4. ThEwWantibllé 60 and the
62b are threadably coupled to each shaft 62a. The nuts

®pgohpane] bt seebe giowpedndheeatingt tife The speire pangid by itself, or both
b ' :

85 BBt e arrfl PEndlef 80 5P he HBlnle e b SR Boation remore
froadh\@nsayisdes 0 1 Ipading sysnan 101n hlam i it éntotimenthle€For example, the
upper nuig 62b_can be | owered to | ock the plate 57 in )

t PRIT) O cen be meunisridp & canirad santsdl reamitkarstinget e aliowing
S pHAOE oS 1R A LD e pltRba MG LB et g
[0877k 57 fTohacatielleebd@hen bé catfizutaiadicagsesymedarrbined amount of
Thi.s feature.can he usege, for. exa otect th

| t
R B PE S FY MRS ES PRI dh PgErmined amount can

sBinpActoshe GRitiUlePE0 bhend QaAVIAGh Syt @Mkl 64 0072]
External connections to the |oading unit 14 are

[8PE8ker abl yMememvegiheeonitligs 6@ ear br eadigoeeddo finglitatgiinjeetion of the
i . - ! ' : | et
S A 855 BT S SRR B o o

popsihandd wlthetlickee thignhestidhel 4 praacabefingd® hmddntfof additieover a
portion of the piping 54 connected to the regenerator,
ipveabetnyr Rew Reriednbe- abfF deyywingd pisdeieaained pempereof|disgepte injections
% ol BRSO TPt AP el Dl e BinPI hcf b HERRYRB s deseribed
edawupldas defietet dmtief formpdt b8 dingmant indFigaet7/i on of t he

i ping 46 nnected to the plant-air equipnment. . .
WbPbver, Grgueler) cagalsghercon sw;?dﬁ%\fﬁéﬁgatpﬂmeqt@ntof the
dcaltaQYé_t Bihdl/ot ¥ddifvd Bk nBRNyERGEbASK. MABIEG Ay drBE 1R YonkiBller 60 can be
negligible. [0073] The internal volume 26 of the dust
ogtagunast tofacititate pereodiqinggctiahs efovarym g afnoohtstafieatalyst and/or
at':‘c{a}nsf)er pot 18 are in fluid conmunication on a

%) ve basis by way of piping 58. A valve 59 having
[B086ICt uat oThSRaliasnduE ot @y ahlBr R MYtoTR ihRcted over the twenty-
sel ectively open_and cl ose the path fornmed by the
tepphony Psgod Taebe gk Ep the cprirqlles 0 by theyuser psiag theeontrol panel 64.

i Lhin. the | nal I 6
SR U N HER € S 85ty vy of e
qonabepaiel §4.cOierdonasller @odunrbel gregrafibnddse @peiagibag&d ¢h other inputs
.agg 6) .. The actuators 36a, 42a, 48a, 55a, 59a of the .
IpgdpRiatys embedivneatss gior gpamplg, thg sonisglle 68 cgp ge prageampyd to inject a
ﬁe&&é&qnwaﬁlaﬁt%@%aﬁ% B g%lmgg p¥&1%%e%%ee%tg}vhﬁb&®§en

operation of e val ves 55, 59 to be

iopationd.) ed by the controll er 60.

[0081] The controller 60 can be programmed to automatically calculate the amount
of catalyst and/or additive to be injected during each cycle based on the above-noted
inputs. The controller 60 can also be programmed to calculate the time interval between
the start of each injection. The interval is calculated by dividing twenty-four hours by the

required number of injections per day. Moreover, the controller 60 can be configured to



[0075] The controller 60 is a programrabl e | oop
controller (PLC), although virtually any type of

wevpeismy devi ce such as a m ni conputer, PCT/US2005/009642
m croconputer, etc. can be usedtas the controller 60
dcteplhh ehp\atdey Stigipe GarRlas stofaeeti 81 fR¥m WRidAfth@BRalyst and/or
conputer that controls other equi pnent and processes
aglitive ds b @@p. i n whi ch the | oadi ng system 10 i s

ated c I t nfrol. .t | gadi n
00 2 0 e RormRuRE o Rt oA ol e AR Rs o e valve 42
asmsincb & wathahe adionladstotage dirsB7 ot @Hich @Ry ¢04lysyatefhdditive is to
or., DCS is _an exanple of a centralized system used b¥1
bedeavm i(%ee&sévrﬁﬂaf&h@ SORERIIRHI causes Msarctitorfiatto open the valve 42,

. L .

BB I OB tifh7 PR i GALRIH PR otiector 16. (The
vabes 86| #2r48565 atart e tHOESespectihatlosdiepdEBns amidrihd lug B8 of the
I aqli ng.s stem Qhro h the controller. [Q076] The
veBRABGRIBIS GBC% UAV PRACSHSN AL HSritHLet e siflesa. f or
' tting [ t
[ggsr?fva TRITHHIABE aRB %éﬁsgﬁ%n@%t@ jcl_ieoacwh?or 36a of the valve 36,

roller 60 (see Figures 3 e controller
theveb it dldowimgtpredsupzaibdir B¥flew thibeghnthe naehin pradueecbiThetvacuum
19. The.control panel .64 itself, or th.the .
REBHe o0 St AeBRRa vifin bl gpiite 25 e Shognlissior 161n
rédpofseCRWE Moenf Pregsatizanail eEitBroubRMsidiRuiRARbewer of
the | oading system 10 in alternative enbodi nents. For

[898Ap1 e, t'Hee Bamumovithiarthe insgnalaypliee A6 dravesdthe gatalyst and/or
a?ﬁi'ﬁ% ﬁorﬁ o §t811a1g5 ?ﬁ{?’/ogncf iR trhgfu?ngr rﬁ/%&{] gosab(gfj thg Wt ottector 16.

e operation o | oadi ng sy
(Thadiread ticatbfaraval ofethe cetabasisl/of 44tk tHfvagh cidtloadihgsystdn 10 is
can (%)e configured . to cause a predeterm ned anpunt of
dengte ygtar%/%{m agyeilpe T 6c§)t§1y|sh? ragditive supsgguently falls toward
thERBGRE :ﬁ)t%%tgﬁ 1%&6?%@[ %J‘&geﬁr{ﬁ’éjﬂﬁns?& op?§ 'bg g‘}r%lglotf the opening

the co er 60 b user via the cortro
284n tHeQOlo®8} phbtamohbtdy, as hdted pmvicuwsly.er 60 can be

[ to facilitate injection of the catalyst . _
() o7 5 aarhe sastihien S prirefly bibrtet the ek npine oading unic 14,
288 HeWOEIgBE offhe Ga1A1RE aRY/BPARRTRIadded tRedth! IPlecdnMined weight of the

injection of a predeterm ned anount of additive over a
loagéngrymit ddhrand euy cypalysioand/or. additivedhereiayis hersinafjerareferred to as the

predet erm ped ;nupber. of dj ete.injection \Y; that .

Bl PELTRRE BHIRE burn TR Bl 5 el 3 gl Fecticany
cofled tis theCopmitellérS60l EBIR ¢ ABd11BEb@ceiabinptsdRiph 64RMIithe load cells
the formof a flow diagramin Figure 7. [0079] (The

Seodrasidsdhe Brpuisdn dgiesingdhe Ge weighs af the 1pading sxstene10.
hticgCtion it ... .

el o0 Bhe (850! A VSLB0UUR AT L YRR e poge s

addml tbechp leglisgsysttnt 00.f Thé bortadller p@ pedokings thiyj catul 08 b@kubtracting

varyi ng. anounts of catal and/ or  additive,) .[ 0080]
ﬂjﬁaw]&yet‘agba%t B Bisestne Sisfent j@@t 2 REFB NS oy e ye i ght of the
1bJAirRCHRE R OMar HR&AVENHY LOYUE, NOUMREH 'e\t@l?f ﬁﬁi%? tcpﬁle'ol'ﬂ@r%g of the

to the controller 60 by the user using e contro
vplreeB6 542 (the loading unit 14 is assumed to be substantially empty of catalyst and/or
additive at the start of the cycle).

[0087] The controller 60 stops the flow of catalyst and/or additive to the dust
collector 16 as the amount of catalyst and/or additive added to the loading system 10
approaches the amount to be injected into the regenerator during each cycle (this amount is

subsequently referred to as a “target value”). In particular, the controller 60 sends a

contro] input to the actuator 42a of the open the valve 42 as the weight of the catalyst of



The nunber of discrete injections to be perfornmed per
day can al so be input by way of the control panel 64.

w@ Twe/oesmt rol | er 60 can be progranned t 0 oper aPET/DsOT009642
on other inputs in alternativel2nbodi nents. For

RRIVB | pprdddBe LR HaF &t velue 6 The abnthsl iRFRSHAETREE Fabvd 43 B lose,
a predeterm ned amount of additive per cycle, using

thersbetndpiripiéng thadlow of cardysiaad/or additive emibe )duft@ogqqtorr}fe (The

c%?lpélg f%(%:%rﬁ@e 130 rakﬁfm&; H§rgcte tRe glﬁg ing gg Iet\iave 4%2 W%eél the

weiplaatfetle datﬁly@garﬁﬂ@ﬂhddytmeas belscthe fargfteya st édermined
i nputs. The controller 60 can al so be programmed to

FRUAL S AS 1 §emPERsatS 1or drelag beldtora die issHansy gl the oflogea @emmand to
th@klﬁ% '4 andT @ omt af WﬁL hI the Qﬁlvg H%‘ﬂ ﬁ\ﬁ%l&osg{;l)v' di ng

twenty-four &r's by the required nunmber of"injections
[p888]day. Mbhe om&rqllet 6@ atsorstnds d @nt®D irpantdite acnfitogBaedt the valve

%5 ey Setdfhob eciEAIAG of apiyen b bRl Y teeChest tareet
el T eonk QP Bl gﬁf%e&fﬁ@tafzﬂlla{o? BeSE §l%§19§1e 3av873b! @Bkre By interrupting

input to the actuator 42a of the valve 42 associate
the flawtdfeprpsntiveslidia threuglr thgevaium godiucarBOahi ch t he

HFBALS" S6e Somefitsr b ¥hreRudrPiydSad £Tutor oyt | Sepator 48a of

thé @alv@lseo 4usetthe v gby 48 It@@[%éig Ohisd Gk a'gﬁlebﬂS?)eﬁﬁlté essurized air to
fluid comuni cation with the dust coll ector

e thesimgnalspolumg 5054 thesgangfes pohby Wel of thespiping |4'6e The pressurized
| I
a‘fﬂ 1%?12,2%821n %ﬁﬂ%ﬁ?&gtgép 8 4% gltpé? ﬁ‘glftl %I"Eﬁ? fﬁ # 4‘,}64 gnd th%reby urges
they plug 45 @ﬂﬂﬁs%lo's'dmb(uppm poilhem agfinaltisolosengsrtian 16Bplithe dust
tor 36a of the valve 36, thereby allow ng

t he_ actu
ﬁs%t%l? Asdliscussed abpye I ¢t betesen sharlng A9 sad ah@rlower portion
O creates a vacuumw thin the
]%%fg%%%f%@%HﬁﬁEﬁé%@H?ﬁﬁﬁi dust collector 16 in
[PeHHonse tThe pressurimad ofr ppesessaesithethtanal vohenet® obuhg transfer pot 18

scusse 4 vacuum w t hi nt )
B e RHOTT 6 Sl AIE Do ST o RIS py scussed
afbf)@emlst BAed bPHROGIRINE cBImBAhnld A stuReMPPSbeBRY &h&ﬁhglﬁé transfer
he dust collector 16. (The direction of travel
Ptoh é8,db@mbysmnmmgrtha@dientla/lefor bobarginatipe of tadatatyst and/or additive
ted b y arrows 65 in Figure 1.) The
fﬁﬁﬂ%ﬁgfﬁglgfqgadltive subsequently falls toward the
[Dﬂﬂﬂ r port ThlcdfikdlH 60 k&teDicavh input &ideh £isepreséi€ transducer 68 that
transfer pot 18 by way of the opening 23 in_the | owner
TBEASHIED 1 q@g@un@@c&g@@gmapé@q @{pgp@l VO ng@gq) (spp&igure 6). The controller

R0l Ir%!ﬁg%? QPTZ)’%IPhb@%%éanJ'P&hMé fra H}liglc%i‘gft(ﬁﬂ& ashlg; the

padunbti v preaside dn tHe&eﬁrmratérTﬁrexmmﬁmheddcmngthhﬁ:ﬂl thdn&talyst and/or
adi ng. uni't 14 and any catal yst and/or additive

I
a@ﬁ@W@ﬂ ieCiethr ei nafter referred to as the
[0092] The controller 60 sends a control input to the actuator 48a of the valve 48

when the difference between the pneumatic pressures in the internal volume 50 and the
regenerator 14 reaches a predetermined value, i.e., when the pressure in the internal
volume 50 exceeds the pressure in the regenerator by a predetermined amount. This
control input causes the valve 48 to close.

[0093] The controller 60 subsequently sends a control input to the actuator 55a of

the valve 55 to cause the valve 55 to open. The differential between the pressures in the



"live weight" of the l|oading system10). In
particular, the load cells 56 are electrically coupl ed
wa eooshegsseont rol | er 60. The controller 60 recei REBUS2005/009642
i nputs from each of the load tiits 56, and adds the
ihtefal SollighedR SdMhB Scdefratdr¢audes e datYsttah8/or Qé&ihﬁ@m the transfer
system 10. [0086] The controller 60 cal cul ates the
Petrdd i flow inwtthe yegenenator by wmftth@/@pnmﬂu s added to

e L L

SSQQ&Hrm@rédabﬁﬁﬁhé@lrﬁérval 1gis \pamsed mﬁmm&lﬁﬁmaﬁdﬁm thé dtrol input to
H@t of the | oading system 10 at the start of the

vajvee33. (Themaedeterpyngstingsrval shewd bgshpsaagods tQ #ldow sufficient
u‘ﬁfi‘elb%? SutRfa t%ﬁy a‘il*bef th@?aq%lg?c aaﬁg}og a&étg/wz% nff‘ﬁlgg@gf& Botblt% to be injected

antl a or a
mﬂaehestegeﬁemforl h&ltﬁfﬁﬁﬂl‘ﬁ:)ly, th@&&ﬁioll‘éh 60 cambanal d <§Unt1601nput to the
stoF %heflowof nd/ or additive to the dust
AI08 PR FO glgsethey ‘M’Pﬁn £ pEespuieyitfergpbipl hetwerdithg ipgernal

gﬂﬁéésd fnd R ﬂegé}fikaﬁ& %X&{reggg%% ff,ﬁgg,fci,rgr | hes the anmount

Injected”into t ng each cycle
[(N)Qﬁ]s anouhhe ¢antmlibsesidneduently sendsedcantrobmpat totthe gtator 59a of
valye")- | particular he controller 6
S0 thpibe tis VAE sotoheBy Trs@Pbring Ab Ut srapermits the
pﬁ@hm&w’-‘%e@&némnhﬁl 88 tntéhalt Vusiad 26, Y50t to @bhpdtitlallyRqualize. In
approaches its target value. The control i nput causes
parfecules) apenas the velveDe, relieves dipyreiativelyrhigh pregsurhén the dyiernal volume

oGk LBl A G e S BE g o

mipiagbsg of the val ve 42 vvhen the wei ght of the
catal yst and/or additive is below the target wej

t b

lﬁﬂ?ﬁledet er Fisemtighetel} sends g cagtr@ldn%rfa é‘?f‘s%’c“éatﬁ‘”o@%toﬁ éheyvalve 59
|

B BB I LRMBOGR g BEch ARSI TR ety ero

(tlieqmeui)natlcﬁ pmSBJ]re Tihthednietrad ivblameGIﬁ @inde mmdﬂeda:ym]hird q»kessure
[ uat 6a of the val ve

n? t g r ﬁ ﬁ S ghe
Ct%e dagramys Thisrcontiah inpyeapiesehe Vi P figyclose.
[ﬁ(yga;t]em 10 TRachedikbt 60 LA &eﬁrogﬁ!rrﬁﬁed tU}% ERAML é:ﬂovla gﬁ)‘&ss after the

causes the actuator 36a to close the va ve 36, r eby
caleuktadupterng betvece| thewstertfof padsiviactiee dyde (dlstssn@bov@ehas passed.

um pr cer ntroller .
G o o Sl ahe CorBR b 0 Farli b pEtarfthe i inisphsatapy ancror
a@ﬁltf[vB Erovhi e oflth8 otiter GRNSR Bile3 W aftdtahd Bbdve-@Rerbed cycle has been
enlgﬁg the valve 48 permts pressurized air to enter

corwlqtett dinrpthen bpidpeansthes fnjeqiontyalesaa bemstfopyediaya rppnner identical
t& Iﬂﬁt ﬁétqghggd %ﬁo W‘;fthp[flg gfééguél? ﬂla? He Ja%ﬂ%%o&&te& E}gth one of the

on éexi
oalmi stolﬁgedhys B7 gasbet hpemﬂm@amo@ the”ttamalyﬁtsandlo@Sé(ﬂitl(/ufipﬁlrthat

posi tion ag i.nst the | ower port 6b of the dust
Pagiou tsw.laaea é& tgbg dipyentpie qqﬁlé“«cwaﬁ?act bet ween

[bo$y1P! ug 4521@1‘1@1%15 ﬁlel c% st BRA/bE Qcﬁh @@dﬁ&\f&rﬁoﬁ% s e%m 37 can
t he "openi ng 23. e pressurized pressurl '
prnadé sitberaméilal ﬂ@hblﬂnﬁy ﬁiﬁhobpeﬂa’eom phthsfleadippsysiédn 10. For example, the
loading system 10 can draw catalyst and/or additive from virtually any location at the
refinery accessible by a hose such as the hose 38. Hence; the storage bins 37 can be
positioned at an optimal location within the refinery. Moreover, the use of vacuum as a
means to transport the catalyst and/or additive to the loading system 10 can permit the
catalyst and/or additive to be drawn directly from its shipping container. Hence, the

expenditure of time and labor associated with transferring the catalyst and/or additive from



after the opening 23 has been seal ed by the plug 45.
(The pressurized air, as discussed above, is dried by

WO b@sweisune chanber and noi sture trap 49 bef orBCT/US2005/009642
reaching the transfer pot 18, i’lereby minim zing the

iRahRpirgedonfadier 6OR LR Hi0nWe didGina@H Qﬂlﬁéﬁ% h 8RAO6f the loading
additive wthin the transfer pot 18.) [0091] The

sygpErld | er 60 recelves an |nput fron1a first pressure

['%) @].ng g?;ag Yoty vac gﬁflfé c‘.cﬁl gw%c gllptonthe dust

olleabso dfaacdblvia%tha meemmaﬂgfmacaa@@nﬁ]mmuﬁe into a relatively
transducer 70 that neasures the pneumatic ssure in
lpge stogageoPRATdRS Is tXFatkt Eeaped p AonyeRtiAnaloRags): Hlence, the

eﬁg%ﬁrl%lfe{ %I?cﬂxgéoﬁ{d B dskotSatkd gsilihnﬂreﬁl%%eq—ﬂng kl‘g Oc%%ll s-[ Q c(i)/Pr additive to a

sends a contr I Npu
sddiagedfo;@b:ecanfble%rrﬂﬁat%&ﬂoﬁgtetmqusé ef dredeadiag \‘Amenntlb e
mati c _pressure e |ntern vol unme, 50 and t he
[BE ner at grimMiAatng ﬁé‘%e rae%%ftaé? l?i?é?ﬂ cg@ plge mipigize the amount of

P’E&rhetaﬁ’&i Bla8SsTME d4tE trkh%aalag%g/ﬁé% I\GJ'FH}% Fexﬁl%qgétpnnt the

he pressure in the regenerator a pre rn1ned
lmﬁysteml%ls@ptmatemr tztibe £ouﬂ"feetv amd/&leatﬂammum height of the

GRS et deries T gD b e R Sa v GRoR 0y o SaEBprgbte capacicy
(GAUSE stdrgee\dbP&) o8 hfe WPRIVpiN &F Gpﬁf)tfoﬁfrﬁﬂklyqiivet@ét@%ght feet, and

the pressures in the- - intema
arheighh of aprsexigatedetvanhefaeht GTResdimgnsions obdgileadieg $ystenm &0 will vary

b&h gﬂlgclgagllon g&g if)@(‘[l%g 8 A{ﬁle%.\%,h erﬂgagen H)Q/ (fe%ghe g%]fl %Io%wggol% )f)urposes only.)

Mm&bvejl ini copuradistinctibe t(ﬁmhugfc@ﬁvéiﬁanhl(loﬁdl@QQhé hadinglsystem 10 can be

ter a predeterm ned interval has passed
1?%«?1!63\&7/ HPuF s s elesrsFial OUBHAS PB?V“FlHEﬁJ%UCP@S apese teeifically tailored

tyalgﬁwﬁéuIﬁghgug{edetern1ned interval should be chosen
SO as to a om15uff|C|ent time for substantially al

[6102]he c atﬁb;l«sadn@system h0dat b eepiositiohed tithnskadre past db8to the
i into.the re

0 be ecte nerator). ternati ve
birnt g G Popg o P S LRRIAE 156 ARSPBLS Phb o488 HoHer provides a
ekt of bo@ﬂﬁh%@o %&65‘(11?1}2 QyMBIVI®, ard %}?fhchﬁﬁe E’I‘i(?v%ﬁiéﬁ}.eof the loading
differenti al etween thé internal volunme 50 and

sy@g@d@rmtvmen rdefé@h@tsloeqﬁlpm Xyithan eheyreﬁemzy (of bg9sEn Gﬁffsrent refineries)

n bse entI contro ut..to
R0 it obeadiing FEEE BptRnhetle dtkidg waders
Pbﬁal@lﬁe)ﬂand'rda% ones Ifﬁhgth@ﬁsél’ftﬁ“ th@loagine%yeenM o & fultBer enhanced when
pneunmatic pressures within the internal volunmes 26, 50

tl@f‘ol%@ms sy AP iguseqdmponianction with preaplastoragsdiinhg-a-Haown as
AL LR U S8 AL O SR, et o
kpogiess) ef ssitdl it and/beadditirecrer at or 14) by way of the

[81(%'] ng 58The absence of a storage hopper, it is believed, can also minimize the
amount of time necessary to install the loading system 10 in relation to conventional
loaders. The ability to install the loading system 10 in a minimal amount of time can be
particularly beneficial, for example, where the use of the loading system 10 is required on
an immediate basis to comply with a particular regulatory standard.

[0104] The loading system 10 can be used to inject different types of catalyst
and/or additives with no mechanical reconfiguration, and without the need to unload and
reload a storage hopper. In particular, the loading system 10 can inject one type of catalyst

and/or additive from one of the storage bins 37, and can immediately thereafter inject



[0096] The controller 60 sends a control input to the
actuator 59a of the valve 59 when the pressure

walpdosesemt i al bet ween the internal vol unmes 26, PEODUSR05/009642
approxi mately zero (the pneur‘raltg"c pressure in the
anBher 199t oF Odtaly&: f26n aﬁnh&e)frfﬁam&% Bis 37 bR infifl@mSUh& valves 42
transducer 72 | ocated therein) is control input
ig thespprapriatomennst. 5@f £Qred, gfae loadp@oypterhil epnalpebq esedgo load
p?(?dellcp& 1%:{:}?12 nggl?en %é ﬁﬁl i‘latn eev?ﬁgﬁ'n%tr%re gI‘S u %Leeloaders to 11’1JeCt

difigrentttymes of yadaByst mmmamea e eus rba%hmﬁaeﬁi thrb@glﬁt&]a use of the
Mor eover, the controller 60 can be programmed to
lpading-gysiem K0-y&¢s belgrest thaithet pubstantia aaﬁggsan tifge lap gefinery space,

H‘ﬁ{(fﬁgg Q‘} %.Yevl%ﬁtbgteﬁe ¢ \Ag%ot‘ﬁg ng&? 8&%38 ylﬁgtgﬂ %ﬁ maintain

een c anot r i nject
nayltiple lamlm skmclp dedicatedw d paractrhn type of dedatyist ahd/bmdditate

ri bed_above, wt xce ion_ that the val ve_ 42
@f‘iﬂci ate wnpﬂﬂ%@ug'@ ‘aﬁs ﬁgsti eRplviRe thsi tpyenipn @lsq eliminates
nt?tﬁtl?l@ %ﬁ@gfrBﬁl At | RMers IB@m%%Bﬁh&?tEd ?dnﬁille %Etaﬂ@g hﬁd/ MleacfdﬁtW@ addition line

particul ar storage bin 37 t drawn into
ofl thest Fe© Iumé,cﬁndrm D@rtlcplaogﬁ]catédyuwndﬁmg ad&levc ad@hyls ilne to the FCC

d/ or e.direct]y from.i ora
S o B bl S SRplsfingsPupt oS R CRurt P afffve addicion
linb@ath RadidBlosk: ke Bl the poﬂﬁowmz@malrﬁﬂnptaqlﬂe@ S b5 EA¥es
10 can draw catal yst and/or additive fromvirtually

blanragesciase Serete- ivpicrkambnslipneatscddhe iventign, howeyd, agelesigned to
have 6{1?0;]9 g&éﬁ?hn@@ﬂﬁﬁ%‘%h 16adi tng 2!51@ t%nﬁ %% ﬁSﬁ{Ec%ﬁ to the catalyst

pOSI ne an op oca ere

ahhoe additive idaletm:sleneodf tM@EOGnﬂlrﬁE aad neacterd dods m@ﬂ‘p‘mfde a routmg

th catal d/or dditive t t he | oadi ng system 10
aﬁgtg@ﬁl% aft ﬁ Séatt a‘}leltengﬁ&vpa? hBlegkagese to be drawn

[didegct 'y fmf?ﬁ}qatﬁg HBi h&%fragsbopage% ércahgﬁk%%ﬁﬁéﬁhe amount of

expénditure o I'me and r ass | ate
maistnsfte whiclgthe letalyat @ldyertaddintiveois eaplakietli Wi péntiondat, she use of the

shi. ppi ng cont ai ner to st or nit can he.elimn nated
A O b ety ais gy Rives Semat o pstorage bins 37
ulYBI 8PN imiMedi R (Rfbr tt(ﬂ"ﬁs ?é&idﬁhtcﬁt‘ﬁg &endfdebirt 14V €rhe environment in
dlrectlg into the dust collector 16 can obviate the

theetiorage bing 3 sit @rbedlh@ede a@rabey sontgoledanorgddivsel wiban titap wathin a storage

hogé]egt I‘r[ne §£1'¥1Clt11%{ %gtra]i S gp%?% 018 ?ﬁasicelll etﬁ%Jg)i’seCcftthXant air when being

texgRndd tongl Qbretliine haﬂﬁkrl BDO1t afS 6 oftbith @6urdk bhmoisture, oil based
transferring the catal yst and/or additive to a storage

PrRSpISESr OrcQthersennuindtioathef ceRrasygiiekyéfegeateysttand/or additive. Hence,
r}nﬂﬂﬁkﬁg tﬁé’ St s tl{e%%)lst Ehb)Tr '39&1'}11@9 td ngﬁn{lﬁ? s fu? {heQOadm g

storag er can also mnimze t of
smmddd tam radlmrth@pereﬂleﬂ fie d oaathingtisy sf ﬂmomﬂyslt:amd/or addmve

t he fqot t the | oadi sstmO,is .
BB R Or R GOy ety s Rt iy SO s agglomerating

R e & | Qafia ﬂn§ké%pcﬁé Bih f
eéltgﬁjtl r%){:Og%]t\t}ent [ onafggllo?gg%ﬁmof conpar ab Hglt ag{%(gca:d}dﬁwe fess fluid,

a(ld\mrhleaql Y Islugglag ef hesepend suply hiave Ehd iogegidnthesby helps insure
(R reoc)gi arfatt e a1ns Sldfa% %ﬁtls Pr\én cgpetd ttxﬁ)%tgh tl?engystem.

[0107] As a result of the invention reducing contamination and inadvertent water
absorption, the invention can be employed to load and/or transport hygroscopic material
wherein it is desirable to process, handle and deliver such material with little increase in
water uptake. By "hygroscopic”, it is meant having the property of absorbing atmospheric

moisture. Hygroscopic materials include, but are not limited to, food products,



a height of approximately twenty feet. (The di nensions

of the | oading system 10 will vary by application, and
WG p@si93sed di mensi ons are provided herein for eRENpEENy009642

pur poses only.) Mbreover, in- édntradi stinction to many

phefiRBhti@MPdnd 1ﬁé1§’§ﬁaﬁ,chérhﬁals%dbélgass&§chﬁr§ﬂ A/ sraddRRes, e.g., FCC
installed w thout the use of special ndunting

cprebxsissAndfes addicivensThe ip¥Ebion phalpd suitably faraleliveréts matesials that are
fBﬁﬁﬁl%t%H lrog o%nser ghesgésls%gﬁoﬁgﬁg {%;o‘ylﬁgeasls Oﬁ%}b ns%g,gé/ g t gﬂgﬂ% %r flame
iadgBRCce of a storage hopper. In particular, the

absence of a storage hopper provides a neasure of
(B8] abi | i tKerihe mmoae&é&nﬁfgsté%ﬁem%usean@le&@ﬁ refer to earlier

SRS AS R | AR LS YRS BAetings woen
winfefthe Biventie@f torsedre gudcess, thindle mldibfr%h@rﬂﬁ/gfhstmme oopyrophoric
tinme a%m effort .in co ar ison.to conventional | oaders.

b

TpRiprial expoaple iblscavigiongd lat e 11@\{53@’({%1&:}5: 3P UsgfLto transport and/or
deBPN RGro¥Shie Matdial Snd PNrbHRIriceRAARAe ﬁ) o t \réﬁldlé%af@ae%r units,

system 10 1's used in conjunction wt bl'e storage
hixpes, omwsterage kcrmimnelasieﬂgrmdefgx delivhiycodf thegnateriatakd indbudial

to hold X 2,000 pounds (approxi mately 900
%PTW%R@@QS%GE%&BF fl-and/ or additive. [0103] The

[ebeENCe OfTH: HERLASR VHRRREToading sifte REL 0 RMRHev&R0 1RI18R than that of
mninze the anmount of tine necessari/@to install the

qoamhﬁgalslygdeéwfmmmrabéq eAPReIEY- thense niesh prossiaizedl gide ragiuired to

ﬁ?&teatjﬂ}a II(Sat ug;%sfe { n co ﬁrl%)o%atg'cg véﬁ(t?cgan%m geﬂs is. feiature can

[S] par I CU ene

réduce elm:bpﬂralng\ld@elf(ﬁf thé‘IR)adhtﬁg s@dterh 1O ih QaKtiog t@@l(ﬁivemldr&l l¢aders. For
requjred on an i medi ate basis to conply
efsampleem laﬁtali“‘é’@ tthsrcomy! t@i@a@?@&%wnﬁblm@frswaﬁ%emal@a%gﬁ a plant,

o]1Q)f Bt b chﬁ‘b@ nlgl'cgltx? I %laﬁ%ﬁ'%n%ultlple

st a or a itives Wlt no mech
coewmbngdoaterme baing opeﬂatedutmmltmenmq thodead) thewtt candbe large

rel oad, a stora rtlc | oadi n
eSS e e p DD G i BRAPIE psticjs of fnappyenional type. Such
p’i‘é%@hﬂé'd‘f@psfcraﬁ 'Téa‘ar’[g ugdconfﬂilﬁe AL1R/AI6r kA sCohd/ @NARAR as Well

i mredi ately thereafter inj ectanother type of cataly
detronerdalbyt #féact thie perfiormsanse af ethioi nlsnmpmtlmrthmwlon glant air. These

the valves, 42 in the appro at e .manner our se

RS SadinaO L isP et B M0ARCERUE Furt 20500 sTus e S at e
if¥eptigd. i n just one storage bin. In any event, the need

for multiple |oaders to inject different types of

BB yst i/ eadingianit 14 ssubdantialy dsplated| from sayreep of pressurized air

O
g eI AR v Bab Q8 L oRUTieRE ptnorl 1 g of @ vaouu
to ahnsferthie stalyet anaiie addiney. Ham:eb&leqﬁ"telet!/e& dortyre readmgs of the load
in eed to chase st al
CﬁJé? E% Eﬂa‘i’? Wgﬁeflfﬁsn faroc igipdd tyarssutias é’cl'é%lL?l%PVS fo be minimal.
(§§1§1E eak BF cdiRB SHal ﬁﬁﬁ%}’a%tdls%ﬁgsjeg rabé%i ' tffdn\éﬁr cgtgljﬁg’ind/or additive

Elimnating nultiple |oaders and enploying t
undergmessore fadm @ sedragd mpiperstormitansdreuhitn é&lefpr@ammztwl air used effect

tgedgglfs st @glgla@%rsegﬂ A %1" ggadgnogs top ﬁie%raatngh};si)tot %‘deé g%t.)

[0111] The foregoing description is provided for the purpose of explanation and is
not to be construed as limiting the invention. While the invention has been described with
reference to preferred embodiments or preferred methods, it is understood that the words
which have been used herein are words of description and illustration, rather than words of

limitation. Furthermore, although the invention has been described herein with reference



of the FCC unit, and in particular the catal yst and/or
additive addition line to the FCC unit's regenerator.

wolanosngssmul tiple lines routed into the catal ysPCHIOS005/009642
addi tive addition line can | edf-to bl ockages at the

tp Phafticulab etiecttiemethotld, Rh@etbs@mef RMHL ifRentn i§ AYSIAnded to be
bl ockages cl ose thereto. Typical enbodi nents of the

limitedoitempartienlasselisclogpdhereia; #ibe invsntiew exisnilytogestructures,

|i it | i S . 1o s
SRR B LSl B PO AR Bty sed n
relenant aft, hivend-(HE benéfit,of ardeddharesfobtids SiesficmionPmay effectthumerous

ro ﬁing configuration that |eads to the aforenentioned
IB?CE Katiyas to the Towntien philssebeddierdia, apdehanges maypagade without
I . j re .t i .
B REL PR S ) ER4GR ey 3 SRS 1 el BpMHclatons
particul ar, the use of the |oading system 10 pernits
the catal yst and/or additive to remain in the storage
bins 37 until a point imrediately prior to its
injection into the regenerator 14. The environnent in
the storage bins 37, it is believed, can be controlled
nore closely than that within a storage hopper. In
particul ar, catalyst and/or additive is typically
exposed to plant air when being transported to and
stored in a hopper. Plant air is often a source of
noi sture, oil based products, or other contani nation
that can adversely affect catalyst and/or additive.
Hence, m nim zing the exposure of the catal yst and/or
additive to plant air, as in the |oading system 10,
can reduce the potential for contam nation of the
catal yst and/or additive. Reducing such contam nation
al so reduces the catalyst and/or additive from
aggl onerating or clunping together. Such aggl oneration
makes the catal yst and/or additive less fluid, and can
| ead to plugging of hoses and supply lines. The
i nvention thereby hel ps insure that the catal yst
remains fluid as it is transported through the system
[0107] As a result of the invention reducing
contam nation and inadvertent water absorption, the
i nvention can be enployed to | oad and/or transport
hygroscopic material wherein it is desirable to
process, handle and deliver such nmaterial with little
i ncrease in water uptake. By "hygroscopic", it is
meant having the property of absorbing atnospheric
noi sture. Hygroscopic nmaterials include, but are not
limted to, food products,- 9 - pharnmaceutical s and
i ndustrial chemcals, as well as catal yst and/or
additives, e.g., FCC catal ysts and/or additives. The
invention is also suitable for delivering nmaterials
that are fornul ated or otherw se possess pyrophoric
properties when used, e.g., spark or flane inducing.
[0108] For the purpose of understandi ng such uses, one
can refer to earlier



descriptions relating to delivering catal yst and/or
additive and apply those teachi ngs when using the

WO pwseneisen to store, process, handl e and/ or dePCTWES2005/009642
hygr oscopi ¢ or pyrophoric matétral. For exanple, it is
[énMiisparied.idgthat the invention be can used to transport
and/or deTtver hygroscopic naterial and pyrophoric
Lpadiagisastemolel i very vehicles, reactor units, nixers,

t ont aj, ner [ for.delivery of the
Sﬁé‘iegﬂr ﬁtﬁg %F%mig ﬁafl \Ii}?ag ﬁlgﬁc%%b% E g‘?r%!(r)rsado "Re rel evant
Iagahdainit 140109] The pressurized vol ume | oadi ng system
10 is_believed to be | ess than that of conventiona
Dyshetestasfléconpar abl e capacity. Hence, |ess

i Lo 1fed to operate the | oading
I@%%?Eﬁ@féqﬁﬁﬁggﬁ%ggﬁggﬁiy@ conventional | oaders. This
Hosat poionalbbr educe the operating cost of the | oading

st in relation to conventional |oaders. For
é§£ﬁﬁgrk%8ﬁﬁuﬁﬁ§h%ﬁ@@@)where nul tiple conventiona
T24& e d6€ enployed in a plant, consunption of
pressurized plant air can be significant, especially
Gabaret ARl ti pl e conventional | oaders are being operated

[ t aneousl y. . I ndeed, there can be |arge pressure
I%V%Eéaaﬂgﬁlgﬁﬁﬁvtaneously using nultiple |oaders of
Iiclae 20 eV RAbmgRalt 1ype. Such pressure drops can lead to
i nconpl ete delivery of catalyst and/or additive, as

Queningfis @R Hsyer @PItipndObkct the performance of ot her
E%h%ﬂt%operations that enploy plant air. These pressure
rops, however, can be avoi ded when using typica
Govepd nents of the invention. [0110] The | oading unit
14 is substantLalIg i sol ated from sources of
Ipfemad yelume P ofwithgsdysheollegtoa 9kt  and/ or additive is
-¢£ﬁg§ﬁﬁg&§grg@ereto, due primarily to the use of a
vacuumto transfer the catal yst and/or additive.
Biear32, the potential for the readings of the | oad
el | 6 to be biased by forces induced by pressurized
qutﬁ‘h ?%aﬁélfl?tﬁgﬁ‘:t?rolsﬁse m ni mal . (Sone types of
B4 onal | oaders, as di scussed above, transfer
catal yst and/or additive under pressure froma storage
Hwsppér to a transport unit. The pressurized air used
,fff§$¢ the transfer can adversely affect readings of
%% ansfer pot's weight.) [0111] The foregoing
Algsasi 3al (@hvalse psYOvi ded for the purpose of explanation
and is not to be construed as limting the invention.
Sppipeebinhé’i nventi on has been described with reference
HRePseferred embodi ments or preferred nmethods, it is
nderst ood that the words which have been used herein
farevy®® ds of description and illustration, rather than
words of limtation. Furthernore, although the
RipR@HsSsHP has been described herein with referenceto
waydacul ar structure, nethods, and enbodi nents, the
invention is not intended to be limted to the
ArdwatprcdBagoE vaves€2)osed herein, as the invention extends

&é@éﬁg structures,

Seat 44

Plug 45 (of valve 43)

Piping 46

Flexible section 46a (of piping 46)
Valve 48



met hods and uses that are within the scope of the

appended cl ains. Those skilled in the relevant art,
whansngssshe benefit of the teachings of this PCT/US2005/009642

specification, may effect num8fous nodifications to

Adigatb¥RNof 0slvaggdescri bed herein, and changes may be
made wi t hout departing fromthe scope and spirit of

Yoleme shanberamd aoigiars tddt%y t he appended cl ai ns. - -

t .5t Loadi stem 10 System 11 for
ﬂé&%‘?ﬁ%@%ﬁ @é@l%dg%g%r%§z$ and/ or additives Loadi ng
Sidéwalll (fsiansfol pedigpr 16 Upper portion 16a (of dust
col I,,&(;{ or 16) Lower portion 16b Sidewall 17 (of dust
Qremingc orin kayyer peer ida o fansfer kddhet 19 Base 19a (of
- -%rggt 19) Legs 20 (on loading unit 14) Opening 23
P\(A1 n-l ower portion 16b) Screen 24 Cover 25 Internal
Riatiblewe@®n(Sdiat(bf pipthgs¥t) col | ect or 16) Vacuum pr oducer
\333 FLlter 32 Hatch 33 (in dust collector 16) Brackets

v e 35 Valve 36 Actuator 36a (of valve 36) Storage

@gtaﬁogisal—@§§§\,§§5ﬁr rows 39 Pipe guides 40
Load cells 56

Plate 57

Piping 58

Valve 59

Controller 60

Brackets 61

Jack assemblies 62

Shafts 62a (of jack assemblies 62)
Nuts 62b

Control panel 64 (of controller 60)
Arrows 65

First pressure transducer 68
Second pressure transducer 70
Third pressure transducer 72
Manifold 74

Manifold 100

Pipe guides 102

Discharge pipe guide 104

Pipe guides 110



Val ve 42 Actuator 42a (of valve 42) Valve 43 Seat 44
Plug 45 (of valve 43) Piping 46 Flexible section 46a

W@ odospysung 46) Val ve 48Act uator 48a (of val vePrdBYS2005/009642
Vol ume chanber and noisture tPdp 49 Internal vol une 50

Whhi Richibdeansf er pot 18) Sidewall 5 1 (of transfer pot
18) Opening 53 (in lower portion 18a of transfer pot

18) Piping 54 Flexible section 54a (of piping 54)

Val vel.55 Absysi¢mrfoisifciing catalystem8/s) addiadesdelol asflEdized catalytic
Plate 57 Piping 58 Valve 59 Controller 60 Brackets 6 1
5% galggteﬁﬂ?lp’égm%’z Shafts 62a (of jack assenblies 62)

Nuts 62b Gpmist eblidean el 16 oatm&ReHHoa Wil at Oéhkt dNel eWagSBin

First pressure transducer 68 Second pressure
hotding e ef thy gathist andforedditives;t r ansducer 72 Manifol d 74

a vacuum producer in fluid communication with the dust collector so that
the vacuum producer generates a vacuum within the dust collector that draws the one of
the catalyst and/or additives into the dust collector; and

a transfer pot in fluid communication with the dust collector for receiving
the one of the catalyst and/or additives from the dust collector, the transfer pot being in
fluid communication with the fluidized catalytic cracking unit and a source of pressurized
air so that the one of the catalyst and/or additives is transferred to the fluidized catalytic
cracking unit in response to a pressure differential between the transfer pot and the

fluidized catalytic cracking unit.

2. The system of claim 1, further comprising a hose coupled to the dust
collector and the storage bin so that the dust collector and the storage bin are in fluid

communication by way of the hose.

3. The system of claim 2, further comprising a first valve coupled to the hose

for isolating the dust collector from the storage bin on a selective basis.

4. The system of claim 1, wherein the dust collector comprises a filter in fluid
communication with the vacuum producer so that the filter collects dust from within the

dust collector.

5. The system of claim 1, further comprising a volume chamber and moisture

trap for drying air supplied by the source of pressurized air.

6. The system of claim 1, further comprising a plurality of load cells for
measuring a weight of the dust collector, the transfer pot, and the one of the catalyst and/or

additives drawn into the dust collector.



Mani fol d 100 Pi pe gui des 102 Di scharge pi pe guide 104
Pi pe guides 110- - What is clainmed is: 1. A systemfor
WO pjoso93ismy cat al yst and/or additives into a flRCTHUEEAS/009642
catal ytic cracking unit, comptising: a dust collector
in f7 ui d GRIFMRICE MR 0Mdrtheftoh P Ol @abie FaIRUBING the dust
hol di ng one of the catalyst and/or additives; a vacuum
colipciipmerthe wadster npt.ovhaieiniesdusbepligictonr arskthel irgnsfer pot are mounted

ol.l 0r..S0 that e uum ducer gener at .
on S BRI o LR T Y fhiECRR: 8 B iypounced

onttieloadtéllsy shd eRALAT celld dict hy@fied o @ bERE ofltitcabilet.ect or ;
and a transfer pot in fluid comunication with the

dust collector for receiving the one of the catalyst

andlgor aq“ﬁetsiy%/t?%ll(grc%tlbﬁzhgfé . collector, the transfer

pot being In communi cation with the fluidized

cat al yt i chedut kolhgtartotnpased asubstantill 9t yidRalnppe gportion and an

ai.r. so that the one of the catalyst and/or additives
adjoinipg. sHestaRtaLly copiceblewet RRttiPyedcat al yti ¢ cracki ng

unit in RESPONSE JoPolmpHies 3 Wik dAkaIREUERG

t he trans?ir pot I;a(\)ngl tﬁﬁe ?I wﬁ izelgr gg‘fe}gfnyti%q‘?ﬁ)ac |r118rl
adjeming the. loWhepatish efrthefdust callaetds, ahdisnhstantcadlypronsiahpveer portion

hose coupled to the.duyst collector and the storage bin
ad@&“f‘%&?"ﬁ%@%‘f@?“&’ﬁ@ﬁi@?%& Bd the storage bin are in

fluid conmuni cati on by way of the hose. 3. The system

of claim2, further conprising a first valve coupled
to Phe hdde sysiemiofslaamimyyherein dadevwes ppaiongf the dust cakector has

o SRR B BERSEALHELBERy o SRR PYRLSIMHig oo

frointhiel dubicbotieomtitu thatiansfenpdth t he vacuum producer so
that the filter collects dust fromwthin the dust
collector. 5. The systemof claiml1, further

co I Si - I - :
Comt L Sy TS GHTREO LR 1L 1 s e oenin
on@.selEheveslyasise theofal el laivingly, plgintolvelsle bemrpees amgpger and a lower

lurality of Ipad cells r nmeasuring a wei ght of the
pobiich ToiseReutt 66 TR RGO AL e por P CREShe of t he
catal yst and/or additives drawn into the dust

collector.7. The systemof claim®6, further conprising
a cdbi netThesysthougictegmi8h whegst the lower portion of the transfer pot has an

opening formed therein for permitting the one of the catalyst and/or additives to flow from

the transfer pot to the fluidized catalytic cracking unit.

12. The system of claim 6, where the vacuuzm producer is in fluid

communication with the source of pressurized air, and €he system further comprises:

a first valve for isolating the vacuum producer from the source of
pressurized air on a selective basis;

a second valve for isolating the transfer pot from the source of pressurized
air on a selective basis;

a third valve for isolating the transfer po-t from the fluidized catalytic
cracking unit on a selective basis;

a fourth valve for isolating the dust collesctor from the storage bin on a

selective basis; and



coll ector and the transfer pot, wherein the dust

coll ector and the transfer pot are nounted on a
w@kwsadissy of | egs, each of the | egs i s secur eRPCT/USH05/009642

common plate, the plate is nodAted on the |oad cells,

and the | Ch&%nﬁ@ lér%l@ﬁﬂ:aﬂ?léﬁﬁﬁgd ethe 10RSR119hnd REpective actuators of
cabi net . . The systemof claim1, wherein: the dust

theofirse @@@ndctbmdr angbfourh yalyes foscpairolling {Hej aparatien of thegisst, second,

tl‘ﬁ?& h@@o&ﬁmdvef}/ SadJ oi ning, substantially conical |ower
T on d'tHe transfer pot conprises a

subst antially cylindrical upper portion adjoining the
| ower. portion of the dust collector, and substantially

coni dat | ersypemaf skimd2oheisy hRSOUBYEI: porti on of
the tr anﬁg%ﬁer@@s a I%%t cgﬂt?olg}{éﬁt%mc%tseq eaflgk%lvme(g)%h n

the | ower Jortion o as an opehi ng
for med t hegeaemtek aseqpat and tithigd tdrerod gpuothat bnwaﬂﬁlrméctwe first

and/ o ditives to flow fromthe dust col] ector
gwtffaaﬁg palvepiclosglicnp predgicraiped Amoraj ¢h 5@ Spe thogatalyst

aﬁ%P BRI s Y)@énvﬁaévﬁ intb Ql’{eeﬂdsrt‘ Boliddor0 p ening on a
sel ective basis, the valve having a pl ug novabl e

bet ween argengptes adowthecdnaweinppothiat ¢ausesi the sespdraee tooopen to

f the pressurized air thereon. 11. The
pg{?‘g?réz%wetgegé?sg?rrﬁoé wherein the | ower portion of the
transfer pehelRSs ad@fithaRafrbNgphiahiRAuideheiddondValve to close after a
permtting the one of the ca_talyst and/or additives

PERSSHIE iiiereiial bRieveen Hiedtassiep ppt ang a leereraipueizbeifluidized catalytic
c Vagkﬁg%%%h%% %e&égrla%ed %ElueTJh%f system of claim6,

e vacuu producer s in fluid comruni cation

wi th the senématsafiffhreeasgulinpecthat dansed ek thite valys t®open.
further conprises: a first valve for isolating the
vacuum producer fromthe source of pressurized air on

2 selimct i VechasksiorfiBRO0RGuKELYpAGe] S0 ati g the

transfer pot fromthe solrce o essurized air on a
sel ect i ve anathiesof the hiwes dowpibd/m thedusitsollattormgldtahethel of the storage

trans fro hef d|z al ytic Crackln yni t

bt 33 T E5eE and Hhefasin SE ARG SaE I AW t he

cgfﬁ%unﬁ?&hbﬁ%%‘a Jrene M&ﬁae%f’ﬂ@gl%s&' PN a selective
basi s; and- Za control ler elecfrically coupled to

the | oad @enamf%doupé@ped}und/eomﬁmmmrswuh therdust ¢allsetor and the
388 t.hird,, and fourth valve f or., con l.i ng the .
PR AT bt heBET i B8 SR R TP rolsPy bR stective

b‘dﬁk ves.

15. The system of claim 1, wherein the dust collector and the transfer pot each

comprise a respective sidewall.

16. The system of claim 1, wherein the at least one storage bin and the dust

collector are non-adjoining.
17. The system of claim 1, wherein the dust collector adjoins the transfer pot.
18. A system for storing and loading catalyst and/or additives into a fluidized

catalytic cracking unit, comprising a storage bin for storing at least one of the catalyst

and/or additives at a first location, and a loading unit positioned in a second location



13. The system of claim 12, wherein the controller:
generates a first control input to cause the first

WO 2008093509 open; generates a second and a thir dPCDI$200$/009642
i nput that cause the respect?@e first and the fourth

rerd@te RSN e fEkO8EatRnt BE 1GadM LBt BifE ﬁﬂ‘l’m@%ﬂlﬁ{unﬁf atid¥with the
one of the catalyst and/ or additives has been drawn

storagedoin iged theJluidintd etalplic crgelring ynisona sﬁbgtwerbasl@atwhﬂrem the

open t
ol Sk BRLERAL RS0 YA L BT g fonan
unitraimtzs theat lecaawse sf ﬂia%aae;fso At/ vied ddetivie fnOHhe st gé bih, and the
pressure differential between the transfer pot and a

loqd@gfe%t istcapablg of beang prgssyrizediscthebing gast enegd kher@atabm and/or
wSSEDS SO AR NSt S SO UPATCANER Bkl g
The systen1of claim 2, further conprising: another of

the ose Ied t st.c IIector and anot her of

t he 1St or 3'25’@ BHHE o GPatfﬁgg WH%TeH’u ¢ leagimegut promptsastiedust collector
an@ﬁ%%ﬁﬁ%r?ﬁ the storage bins are in fluid conmunication

by way of the another of the hoses; and a nmanifold

coupled in fluid comruni cation Wi t h the dust col | ector

and ,t,he ses f or aci.ng e hoses.in

comiin: ATk Sve el CHAE 1t es et b Euraegifor
evitagiifig thbJeadlMewsy st em of claim 1, wherein the dust

coll ector and the transfer pot each conprise a

respectlve sidewal | . 16. The system of claiml1,

whergi n . ' u e

oo Pl o1 Qb AS1i08, Sh0S8 LD IO Mg e
fluid coﬁmnﬁﬂcﬁudﬂmltld ttvacwlh gedducenidy Od)lhﬁtlhﬁl dust lgéﬂi&fa@éd by transfer of

ystem for stori.ng and | oadi ng_cata

th%atd%t 0%%}". ttl? Gaalystang/oq aﬁdqlltw%ﬁ 78 thastarage b te rttaé t@uﬁfgcollector

unit, conprising a storage bin for storing at |east

one of the catalyst and/or additives at a first

| oc&Ri on,Thargstemlodatiimd 8uﬂjrtthepmﬂhpﬁiai)mga1 plumliny s€ doatticells for

| ocationrenote f the. first Ioc
GRS M G 1 ¢ LRI e QIR 208 LA ites aap Bcaires i the
loadyth &3 fluidized catalytic cracking unit on a

selective basis., wherein the |oading unit is capable

of being evacuated so that a resulting vacuumw thin

t he ;L,oadi ws .th | east .one e .

ot 2Pyt AATIPh SHERUE pE e by ¢ ERERF find B hapine the
lodditg drag&iheginihetloddnL@peR lrgoudte D6 DPIUPAIRS SEleE, €ShchDf the legs is

that the | east one of the catal yst and/or additives is

sequEgthieratanaraoT Plgie theelate samaghtedpe thedorteels) addingdgad cells are
mc At M 4 GasE LREKI ABinENI T -

24. The system of claim 19, wherein:
the dust collector comprises a substantially cylindrical upper portion and an
adjoining, substantially conical lower portion; and
the transfer pot comprises a substantially cylindrical upper portion
adjoining the lower portion of the dust collector, and substantially conical lower portion

adjoining the upper portion of the transfer pot.

25.  The system of claim 24, wherein the lower portion of the: dust collector has

an opening formed therein for permitting the one of the catalyst and/or additives to flow



19. The system of claim 18, wherein the | oading unit
conprises a dust collector and a transfer pot. 20. The
waymseysed claim 18, further conprising a vacuR@T/US2005/009642

producer for evacuating the-%dading unit. 2 1. The

fr@ﬁd FHheedsPEol et 1 &8 tratk¥ef fbthsitheatdbiit ofOdf tﬁ@t:zﬁﬁlyst amnd/or additives
onprises a filter in fluid communication with the

is dmuﬁprthe dugiepllecier %@nlthprwge dirs anﬁénem@lecfumer <omprises a

i LS R T

bePileenTAheupysiRia Rivee baditidnl B, re§ponk O & inRiERhicht Hpréssiarized air
pIurallty of load cells for neasuring a weight of the

thetseRti ng unit and the one of the catal yst and/ ox

additives in the loading unit. 23. The system of claim

18, further conprising a cabinet for housing the

| oading UMt sysnM‘rﬁcrfeﬂaﬁmt e wheeddn t}@ loweit pdr8orrofiht @@dnefergot has an

urali f s, each of the gs is secured.t
P@B%?ﬂ%qy %femc BPyImyttmeitae %mﬁtgacealwtr?@df%éed@éeﬁo flow from
hé a base of the
' Cgﬁb%ﬂ@&ngﬁﬁgfﬁghéig?%n$ﬂpHﬂf |%?%5 wherei n: the dust
coll ector conprises a substantially cylindrical upper

BSH il a@%ds%l?tﬁgldéf%z%nlé{] lg?r, w u?esna nt ?tlsl e%grn élrﬁf‘ tlhe transfer pot each
cﬁ@bﬁég@é adtlve sedekiandr i cal upper portion adjoining the

| ower portlon of the dust collector, and substantially
coni cal |ower portion ad10|n|ng t he upper portion of

the %Sr ansﬁ%rs Qhy of ?ﬂl 1? ReQbc %d%gl%gl%n is WPSER b more

t he T ower on 0 col
thmp@pr@gnfawlyrﬁcbnt)hﬁeeﬂmmftm flm ndnatlbn.ng the one of t he

catal yst and/or additives to flowfromthe dust

collector to the transfer pot as the at | east one of

t he LAt al ts g@t@% rclzﬁfijldISt ﬁeull fhecigﬂgﬁ H{P sé th Stﬁvo of the

coIIector e storage Pem furt
stgegrpbinses a val ve for coverlng t he opening on a

sel ective basis, the valve having a plug novabl e

bet ween an upper and a |lower position in response to

| npigpgemerte QbteRl TR 202 U hRidin tHAGERME ur?t@furt-ﬁglec ?h@é@ a

of claim 24, "wherein the | ower portion of the tran
mmiolﬁﬁg p@@lrtgo‘-éﬁ loadinfgomatad fuhdeenmuhigatignewith the an deastt éwo of the
ely eéystge g%e%xﬁtsand/or additivé&s to flow fromthe

Trangrey %8 0 &% | ui di zed catal ytic cracking unit.

27. The system of claim 19, wherein the dust collector

and the transfer pot each conprise a respective
si dédal | . The system of claim 19, wherein the dust collector adjoins the transfer pot.

32. A system for loading catalyst and/or additives into a fluidized catalytic

cracking unit, comprising:

a first bin for storing a first of the catalyst and/or additives;

a second bin for storing a second of the catalyst and/or additises;

a loading unit in fluid communication with the first and secorad bins and the
fluidized catalytic cracking unit;

a first valve for isolating the first bin from the loading unit onx a selective
basis;

a second valve for isolating the second bin from the loading tenit on a

selective basis; and



28. The system of claim 18, wherein the second
| ocation is | ocated no nore than approximtely twenty
w0 e@b/0935em t he first |ocation. 29. The syst em PET/TEB0FV09642
18, wherein the system conpri8e at |east two of the
st orage hithfd vaQe fdSolaiyiSd BNSLditd @ifreS thovheidelett éMflytic
| oadi ng unit further conprises a nanifold for placing
craclieng Waldemasalestisve basis.| ui d communi cation with the at
| east two of the storage bins on a selective basis.
31. The systemof claim19, wherein the dust collector
adj @3ns tTe s}rﬁtaﬂﬁffelaimcﬁz, fadther éoﬁ?ﬁilﬁgfhﬁﬂhlfbmaﬂ)ltﬂgnsmg the first
catal yst and/or additives into a fluidizecl catalytic
anéﬁ%%’l“éﬁ’@"@ﬁlt conprising: a first bin for storing a
first of the catalyst and/or additives; a second bin
for storing a second of the catal yst and/or a | oadi ng
uni t34i. n fThei s@stemm“fmmhmeﬂzi Mnemﬁ thetidwelifg wist isanphtd ecdmabintaining

bins and the fluidzed catal ckin un|
a YR thespipdo it ﬂ?es%qsb%r}wca? pife G 25Fandics i s can be dravn
1nﬂ09991d391 g%ﬁt fﬂ)rﬁtlﬁerlaﬁﬁtzﬁy@fugﬁﬁcﬁsec%cﬁﬁﬁ@ B¢l ineala¥s ubP rand the

I solating the second bin fromthe loading itnit on
lomthganii xse:ap@bia: sf beangipressualzmh s thavthe Viestfapd s¢oll afithg catalyst

n|t fr Z catalytic rackn

aniyif a0 Ve S R aviesed BHR I oidod REEGE Bl Tafd it apihse o
présuﬁﬁmbn@@[@rlbwlﬂguﬁt mani fol d conprising the first and
second val ves. 34. The system of claim 32, wherein the

| oadi ng unit is capable of maintaining a vacuum

thergin s@f@t%mt&%lalflﬂtr)xrﬁt s 3&?@1@5?%&{& ngd gabaly X‘fbtses for

and/or additrves can dr awn I ng uni

coliplonp dhb eespeap/ecfirstv@dfsemlﬁ hmdoskcoadinpiung. by t he
vacaum and the loading unit is capable of being
pressurized so that the first and second of the

C at ed:ﬁ{%cyly%ma&@leﬁﬂn\ﬁs %@ﬁlrpﬁe'l&ﬂdﬂfgﬁ l?fqt é(ﬂﬁ sgéea dust collector

f|UI al'ytic cracking unit esp on
anﬁmesmﬂhrpailon of the loading unit. 35. The systen1of

claim32, further conprising first and second hoses

for coupling the respective first and second bins to

t he F0adiTig ek of36im HES wh¥Rieike ‘?ﬁlst@oﬁb&b% capISTeRIfN

the loading Gnit conprises a dust collector
maintaining a vacuum therein so that the first and second of the catalyst and/or additives
can be drawn into the dust collector from the respective first and second bins by the
vacuum, and the transfer pot is capable of being pressurized so that the fixst and second of
the catalyst and/or additives can be injected into the fluidized catalytic cracking unit in

response to pressurization of the transfer pot.

38. The system of claim 34, further comprising a vacuum producer for

generating the vacuum within the loading unit.

39.  The system of claim 36, wherein the dust collector compri ses a filter for
collecting dust generated by transfer of the at least one of the catalyst and/or additives

from the respective first and second bins and into the loading unit.

40. The system of claim 34, further comprising a volume chamber and moisture

trap for drying air used to pressurize the loading unit.



and a transfer pot. 37. The system of claim 36,

wherein the dust collector is capable of nmaintaining a
wo amanssstherein so that the first and second oPCT/H82005/009642

catal yst additives can be dra®n into the dust

collector fromthe respective first and second bins by

the vacuum and the transfer pot is capable of being

pr eslur i ZBe systerheficlaime3?; furgher apmpyeng agoproligsethe controller

C d/ It n be dnjiected | ;
e PR B bR AR PR Sy vaves o
thiXItes sotitiolet taopeh ahbelose aRirey; sqeohd, aad.thifdealsyst em of

claim 34, further conprising a vacuum producer for

generating the vacuumw thin the | oading unit. 39. The

syst of ' ' 1e dust collector conpri

ses ‘gi'nfi l’{l‘é%s@}s%}@c?ﬁal%@ﬁéﬁ%e%t generated by transfer

of the atthtdastcoliereorafonipigecatidistantialigncimdriaaldippeng@stion and an

fron1th% resﬁfctive L}rst and second bins and into the
adjjagengosianallgenichowey 8RN0t aj m 34, furt her

conpri si § St-Lb:eqt oyt

dryi ng ai 1 G RS e B R R pbd porion
adjeinifigéhespstee powion off dierduBgolleatot.laed sulortgntialy wgnigal lower portion

contrg ler, th .cog%r%llg% begng el ectrically coupl ed
adjgning dhe ey, portiop o4 the lengier PRl £ rst, second, and

third valves so that the controller can open and cl ose

the first, second, and third valves. 42. The system of

cl ai - 36, Thenwsiennef alaim Hustheesin thedrapplee pefaniddbe dust collector each
copdRRE 3Rk @éth‘és%{é“l drical upper portion and an

adj o ni né), substantially conical |ower portion; and
the transfer pot conprises a substantially cylindrica

upper portion adjoining the | ower portion of the dust
col 18kt or Thesyyater ¢falaimt 3% Mhgreap Fredpt bip wad thsdpadipgunit are non-

i, Nni i QR:Laf ot. 43.

R Pk Sol PR arR3he [l Gunf AR AOPARLEE T 2

t he dust collector each conprise a respective

sidewal | ._44. The stem of claim 32, erein the

1A bi W IEREO At T AT e tiniedlerOr ADRLpS Tagfaunster pot.

the second bin and the | oading unit are non-adj oi ning.

45. The system of claim 36, wherein the dust collector

adj otns theystermrdef istrogusing cpgalys asg/or eddifives intet a Qeidizied gatalytic
cr%ﬁta|¥5 andL35 additives into a fluidized catalytic

¢ %%%IHB UAPE %bnprising: dust collecting neans in

fluid conausnédIRLli®Nmehdsinfusd rd@eniBhatior@itklaRrage bin holding

one of the catalyst and/or additives;

vacuum producing means in fluid communication with the dust collecting
means so that the vacuum producing means draws the one of the catalyst and/or additives
into the dust collecting means; and

means for receiving the one of the catalyst and/or additives from the dust
collecting means and injecting the one of the catalyst and/or additives into the fluidized

catalytic cracking unit.

47. A process for introducing catalyst and/or additives into a fluidized catalytic
cracking unit, comprising:

generating a vacuum within a loading unit;



one of the catal yst and/or additives; vacuum producing

means in fluid communication with the dust collecting
wWOore@a®9se t hat t he vacuum produci ng neans dr awBCT/H820051@09642

of the catal yst and/or addi t i into the dust

col I ect i ngdfaR@aSeneaTehd@adl§stfa@ll/of 8€dYiVésteorh R&RAR ¥h and into the

the catalyst and/or additives fromthe dust collecting

lnading upihdn raspese tngietael e of the catal yst and/ or

addi tives | - e ..C lytic cracking unit.

47. A proc Ils%és %fr;&%iﬂfrlé f#’%%%%%ﬂbt %{gal yst and/ or

addi ti ves injdctng tiel dme @if ziectacaysd hyd/beaditigedsiing thfltidized catalytic

conprising: generating a vacuumw thin_a | oading unit;

cracking Uil Hyreshseio the aressirizprier obthaleadingd#hit i ves from

a storage bin and into the loading unit in response to

t he vacuum pressurizing the |oading unit; and

i nj ec48.ng Theponess of clate 4¢ afuathyisdongnidi gy meawithrinigweseight of the one

f1uidize | yti ' i )
eI e bAGE EM B i LB Bl RS sl RBSHEon of tre
REEERSPheR the bdight fhehds W irRlierf PRI Jafid1d MONi toring a

wei ght of the one of the catalyst and/or additives
drawn into the | oading unit and stopping generation of

var e ao. TR LR AR Fn S Ras BTh I B G

@ ABELIH g a Tl UNpresstBinRd Ais Bfoudh 4 VahifmGradddepiM Miid

pressuri zed air through a vacuum producer in fluid

cosHmRIrEan wikh thetleadingunibadi ng unit. 50. The process

of claim47, wherein injecting the one of the catalyst

and/or additives into the fluidized catalytic cracking

unit 3G r eShomeeess of then BT esbareinZajettny the ohbef theadiahgt and/or
It conprises . injecting the one of the catalyst =

RS MRS YL hERALIT SgERBE ANE AN BPeTTE L9 g Ripsswgzation of the

16&4iRb Yhit SombASHK iMEctiyl the ond of thE BaRIyREARForAaflyRiifth 4

mhér%i n d(r)a\E/)vi nglﬁobn(éﬁgélf %ﬁe céat al ?/st}@an /cgr aggi@tu%egegenerator

dff tlosrilaidiged rcaglytisicracking unitt 0 t he | oadi ng unit in

response to the vacuum conpri ses opening a valve to

place the storage bin in fluid conmunication with the

| oadi gy unihe prodess bNElah 97 85Berbih dehdin®ond of fHe'dal¥®fst and/or

conprising drawi ng anot her of the catal yst and/or .

agldttiviep {iemn ¢ ptoraga ot ansrintsf the fpaditgoméige résipassedndhs yacoum comprises
- [ [ L S e vacuum b ni .

i U b RSB bR OSBRI Bt RESAAAe unic

storage bins in

52, The process of claim 51, further comprising drawing another of the catalyst
and/or additives from another of the storage bins and into the loading unit in response to
the vacuum by opening another of the valves to place the another of the storage bins in

fluid communication with the loading unit.

53.  The process of claim 47, wherein pressurizing the loading unit comprises
opening a valve to place the loading unit in fluid communication with a source of

pressurized air.

54. The process of claim 47, wherein generating a vacuum within a unit and
drawing one of the catalyst and/or additives from a storage bin and into the loading unit in

response to the vacuum comprises generating the vacuum in a dust collector of the loading



fluid conmuni cation with the |oading unit. 53. The
process of claim47, wherein pressurizing the |oading

W@ 2005/0233mPpr i ses opening a valve to place the | PeMUZP05/009642
unit in fluid communication with-a source of

i Seia el Gefof thdcat NG AERE 88&tI0s bR laRtdtdze Mﬁ%ﬁ@%rﬂo the dust

generating a vacuumw thin a unit and drawi ng one o
etlectonimrappensghelthsrvag@tint i ves from a storage bin and

into the loading unit in response to the vacuum
conprises generating the vacuumin a dust collector of
t he | oadi ngHa ptocasichf @t 479 wheRidpretfgizingliad patingneit@hd injecting
additives froma storage bin and into the dust o
thg1ome of die qapplyss @%ﬁ%@cg%vqs etoh flvigized satalyhe cpckinggmit in response

¢ . ' ! o P .
B Bl oo B8 o PSR S DG ORE il o B e
Joatimgtuné ahb unjdétredhe ahablythe catalyackidig additives ints geghudiged
to the pressurjzatign of the |oading unit conprises
rialyde Frasking ugtt from, thedransfst boff t he [ oading unit and
injecting the one of the catalyst and/or additives

into the fluidized catalytic cracking unit fromthe
transf@r pdtpro&ss fox lpadnesyaliystrandadidiyvesattl ayBtidized catalytic
a_ndI{ior additives into a fluidized catal ytic cracking
dartRe 8 "R Y8 st ori ng at | east one of the catal yst
and/ or addhtbﬁﬁ%%t 1Bhst@né bf e ch@BAt hior AaRNEhNOfitshRcation;

| east one of the catal yst and/or additives into a unit
posi t i onedVaguugirghe it cagcmeiodhe catadyst Apddet additi tasdntgra unit

st jand/ or additives into the

#%ﬁ%egggagélctogflg(?c%ﬁb%’rag}gki ng unit fromthe | oading

unit. 57. #j&yispein dt0¢ast ol ofiliitd1gst afd oO#ddiBVes into the fluidized
particul ate substances into a fluid stream
cHptis siapkgne gok drogyihedeadingutbans in f1 uid
communi cation with at | east one storage bin hol ding
the one or nore particul ate substances; vacuum

produf?.ng Asysisn fior fritrriddciog me nr satd manticildth stbseandessinto a fluid
col lecting neans so that the one or nore particul ate
%’L?&&&ﬂl&l@gsmg- drawn into the dust collecting neans
from the afud8aRdctiAb encah®PB8d RbAntiALHYRGHUTL 1A8hne storage bin
means for receiving the one or nore particul ate
keldiggdhe e dnmoemetpadicglase substanezst i ng means and

injecting the one or .nore partj cul ate substan i nt .
the f1uid SEpuiRrofieitiingatiin ud simBpsicaTor Wit Fre it collecting
@R doshMghdoid drsholRipRe @litelubstinkdsub Bra¢@nAtythe alidt@bllecting
with a first storage bin, and a second pipe guide in
PESITAB the H least prsrstorage bin by a vacuum; and

means for receiving the one or more particulate substances from the dust

collecting means and injecting the one or more particulate substances into the fluid stream.

58.  The system of claim 1, further comprising a first pipe guide in fluid
communication with a first storage bin, and a second pipe guide in fluid communication
with a second storage bin, wherein a first end of the first pipe guide and a first end of the

second pipe guide are each secured to a sidewall of the dust collector.

59.  The system of claim 58, wherein a second end of the first pipe guide is

secured to a second end of the second pipe guide.



with a second storage bin, wherein a first end of the

first pipe guide and a first end of the second pipe
w@eiodeomne each secured to a sidewall of the dBSL/US2005/009642

col lector. 59. The system of tdhim 58, wherein a

secongo.endTaé s§isin o ERimBYPRh&bindRe se2oR@EM 8ChE Bird pipe guide is

second end of the second pipe guide.60. The system of

gacafomte the sgpendeend efithe second aipepyidstwititie th dust cqllegtor, and the first

' i s . fith [ .
S 5ok R GHRL b DE RSN, Bl D F SR RS

smcatitde pf the dgst cd@isctdi.schar ge the catal yst and/ or
additive at a location proximte a centerline of the
dust collector. 61. The system of claim59, further

conpr ggi ng ' ' [ ' id C i i: QN. .
w th 67t nt Pe it of bfinSY: (b bohpls heS AT B AN Bn fuid
¢dmmdnicatioruwith atthiod stordge bin, faad b féurdt gipageidbimfluith@i®hihication
a.first end of the third pipe ide and. a first end of
Pith ot HOpiep & o1 sein dirisizan o€ Bk Edip guie apddeiyat gnd of the
RlurthiEpdsilie £8lch8F ERreddo IRCINIy LINGH t?é Al Bolid¥hdida RABAd end of the
uide 1s secured to the second end of the second pipe
uiddgupe gwide & ssewodtb twdeaidtend of therst¢pndipipe guidelend s second end of

dto the. f t t hird, pi i.de. 62.
R abreR alt® o5 SRS e e St hyhe R pE;
val ve nounted on the first pipe guide for placing the

dust collector in fluid communication with the first
stora@® bi Ahopystem ef eleimve, fyabercompriging sfésbyalvemoyeted on the
. i i r i.nQ. d .

PSR A P OISl SE RGO i o
lsih @hage]detine bibis afe heeddnderab@shcuntddion the eecond tpdpd @fide for placing
%j%hn15 , further conprising a manifold, the manifold . )

&ioHef codecireir Hud somprpyation i 1dithe spsond pietaggbironyy selective basis.
and a second end of the second pipe guide so that the
mani fold is located within the dust collector. 64. The
syst efd.of Thasysted3 of vllaem B rfutther cvenpirikmigdh manmifold shs manifold being
first valve in fluid conmunication with th I rst ) .
P48 ABenRd oF 45 F5L PHE S £ PoGBE B7G phite Rgsagd pipe guide
SORBLAE Gdnt eI 1M ddatddNRithih it dust Q3IRB@r.LI N On a
sel ective basis, and a second valve in fluid
comruni cation with the second storage bin for placing

the dust c ector in fluid co ni cat.i with the. .
seco n%ﬁst o?ié% Seysgelnﬁ O%(rqlagn § %’I WREFY gh 15131?15&8 §8mPifes a tirst valve in
Byigtcemniini@tiah With3the Mharseirfioe 1l foreMdigd the fdusitdoBector in fluid
conprises a discharge pipe guide for discharging the '
AVEPYiS oIt thefarat ttpinge binrasva sefrstig Rt ead afecandtvelve in fluid
i nt.er.i st | ]. . .
L L OOl LB ORLRE Lo PRTIE
qumrdenicatidnl withl thecebom statapobinwint dsefectibé bakist or age bi n,
and a fourth pipe guide in fluid comunication with a
fourth storage bin, wherein a first end of the third

pi pe gyl deTﬁ‘@@sﬁnﬁ bf Shirng B8, Werdil®he manifold further comprises a
discharge pipe guide for discharging the catalyst and/or additives from the manifold and

into an interior volume of the dust collector.

66.  The system of claim 65, further comprising a third pipe guide in fluid
communication with a third storage bin, and a fourth pipe guide in fluid communication
with a fourth storage bin, wherein a first end of the third pipe guide and a first end of the

fourth pipe guide are each secured to the sidewall of the dust collector so that the third and



fourth pipe guide are each secured to the sidewall of

t he dust collector so that the third and- - fourth
w@eps/ogRsudes extend into the dust collector, aPdr/ukm®05/009642

manifold is further secured to3a-second end of the

fdirthchipe PeEidedd dencbined e Sasivdledd afd tHehBardifid tsTuRhd¥@ecured to a
guide. 67. The system of claim®65, wherein the

thcendh andef thieplird)pipgguiflesnd arsgeandiond of sheafopsth pipecuide.
additives at a location proxinate a centerline of the

dust collector. 68. A conveying process, conprising:

gener 7. ng Tae ¥agaerdof olaihios, ahelomithe dlsteatopipefguitle discharges the
| oadi ng unit; drawing a particulate material froma
atalysiadiar addities af lOpMONRISKIMa 2 epiesting af theggehrebedter.

the vacuum so that the particulate material enters a
transfer pot of the |oading unit adjoining the dust

col | e68.0or ; Apcawsying provgsy, kemprisinsf er pot; and

di scharging the 1{)arti culate materjal fromthe transfer

pot in resBEMIAINER YHFUURY withig@idpst Gallscigr of ploadingietter

pot. 69. Tﬁﬁavﬂﬁ%ﬁ%ﬁﬁicﬁfat&h@ieﬁhﬁ@@mfa%rér? bin QR 8 kikdust collector

drawi ng a second particulate nateria om a secon

Bt rgspugse b the yachung so thah theqhagiicubatd netetial eriters maspsfies pottad the
fogﬁi vagc ugll SO thﬁ\é 1Eshe nc,e ond particulate materi al
en SIHEIPPRR RS |58?,ec @: pressuri zing the transfer

pot; and dpsshaiAidgethasBesanshdarticul ate materi al
fromthe transfer pot in response to the _
r e- pr essur Hisghargimgdhe paEcylpignagienial from thpgranyfes ppirin cespense to the

@fefﬁkagﬁgrfgfthmﬁﬁgﬁ%&he particulate material is

elected froma gro consi sting of a hygroscopic
material, a pyrophoric material, a catalyst, and an

additive. . The systemof claim?7, wherein the
cabi n€Y: i s%gﬁﬁfﬁc%g ‘%/f&tlzfl{]‘r&’ iweagorapgﬁn&pi ng contai ner
for the Syﬁfa%%z%cco-'r_lg%talzt%?ﬂa%gtferiﬁﬂ ﬂblﬁ‘azﬁ%co%w&%rﬁé@bin and into

t he cabinet 1s adapte unctron as a shippin
themiusti aodlectboin tehponsy &1 timvadiBim Thehasths secondfpacticaiate B@terial enters
further conprising a first pipe guide in fluid
@Sﬁl&?ﬂ?#w% on with a first of the storage bins, and a

second pi pge-FiekdiRizidy the waAGergpengat i on with a second
of the storaglg bi nsﬂ,k wherein a first end of the first

pi pe gui dedisplepraingithessecendipaticulpte reaserl dramh the tgmsfdepot in response
r a .ed sidewal | of the [oading unit.
‘%ﬁe %ﬁéggygt%é{lng%?% tglf’gliaﬁ'?tgﬁl\?,\&mher ein a second end of
the first pipe guide is
70. The process of claim 68, wherein the particulate material is selected from a
group consisting of a hygroscopic material, a pyrophoric material, a catalyst, and an

additive.

71.  The system of claim 7, wherein the cabinet is adapted to function as a

shipping container for the system.

72. The system of claim 23, wherein the cabinet is adapted to function as a

shipping container for the system.

73. The system of claim 30, further comprising a first pipe guide in fluid

communication with a first of the storage bins, and a second pipe guide in fluid



secured to a second end of the second pipe guide. 75.
The system of claim 74, wherein the second end of the
WO p00sH9PBiPpe guide i s secured to the second endP@r/US1005/009642

second pi pe guide within the r%ﬁding unit, and the
tomslunRados /4@NGeBbEoIHE S8fagd ibSish FheiRid A"ﬁrs@ @ﬁ@bﬁ’tﬁé first pipe guide
and/ or additive at a location proximte a centerline
#d 1 Hest ppdaf Hig saednd Pipwguigharespeh eqpuesd te lagidewali of the loading unit.
further conprising a third pipe guide in fluid
comuni cation with a third storage bin, and a fourth
pi pe @i deThs shdterhdf chivmT8i whéietna yicbid and GURE First pipe guide is
stoggge bin, wherein a first end of the third pipe

aadeeOnd engkof dhgisesend pigeBislet h pi pe gui de are
each secured to the sidewall of the loading unit, a
second end of the third pipe guide is secured to the
S eC o nd5.end Tae syhemoé claid 78] whemgin ttie secnd ead Sﬁtharfdstqﬁ}da guide is

e fourth ide is secured to the second. en
S uteido ¢ Serops e sccond plomigsid i Bt logfiag pammd the firs
Al dbsRd ?@E’%ﬁic&b G&cﬁarﬁ@mefc@{a@yst 51'?(9 of Bl A aquaﬁgn roximate a
secur ed a second end of the first pipe guide ang a
eantwrhine ehtheddadingugibcond pi pe gui de so that the
manifold is located within the |oading unit. 78. The
systemof claim 77, wherein the manifold conprises a
first7gal v&he Bydtddiof cRanmunivemts &ﬁnﬁms&ﬂg 4 !h@rdfplffsesgmde in fluid
storage bin for placing the dust collector in
cORMIRICAEON Wity tﬁﬁd ﬁil@éagmbns tand pdpuidfepipe guigh ia fluid communication

I

%glrln?rlu%ﬁ{llﬁélg ts‘élaga?eshn% %%ﬁ%n égfégcnr%ds? 6l¥eath ! lg%e'“,%u?de aqd a f1rst end of the
fonethdhigst guidé hiectach sécnrdd titite Gasmalnbfohe icading 1In|i’t b b@ond end of the

econd st. ra e bin on a selective basis. 79. The
i’VQtPéW 1 FoaeAIP9 10 theapeand et dherseridkpipe Ewierand a second end of

[ t he
o G R S T R S
an interior volune of the dust collector at a |ocation
pr oxi te centerli.ne. o e dust collector The, .
syste @P% PHitegp of ?EFP ﬁé USRI &R ‘FIF‘P@?Igp'ihB ganifold being
ik tb B sEédﬂd@n@le@ﬁfnb@ Buide taid hREcdnli’eRll optﬂé’se@dﬁ@ Pipe guide
second pi pe aﬁ rle in fluid communi cation wth the- -

1]

seibaiibic pramifo @qaﬁf:dawﬂhmglne loadingfunithe first pipe
guide and a first end of the second pipe guide are
each secured to a sidewall of the |oading unit. 81.

The sy&t enThé sgdteh B 8Rim MNEkRérBinahé BRAiT6IdRdthpeiked Mrst valve in
first pipe guide is secured to a second end of the

%@é&ﬁa]%%@%@auw thg firstprpsags kin dos rcieg Bierdugticoligpier i fhnid
cﬂﬁnﬁﬁe \%R tl‘}@c futspl?cmfa L8 ?elgcll!lvg §a§1§ fﬁﬁ %%E(fecﬁldtvgllve in fluid
t I'n e

e secon of t &eon pIp
¢apvard imigation W1th aireckset bued §torage bin for placmg the dust collector in fluid

communication with the second storage bin on a selective basis.

79. The system of claim 77, wherein the manifold further comprises a
discharge pipe guide for discharging the catalyst and/or additives from the manifold and
into an interior volume of the dust collector at a location proximate a centerline of the dust

collector.

80. The system of claim 32, further comprising a first pipe guide in fluid

* communication with the first bin, and a second pipe guide in fluid communication with the



and second pi pe guides discharge the catal yst and/or
additive at a location proxinmate a centerline of the

wo oadioss§4uni t . 83. The system of cl ai m 81, furP¢EDS2005/009642
conprising a third pipe guide 3h-fluid comunication
cbhd Bint WhefiSh GFAGRd BF the fRSDige %lﬁéé bkt PHRE eflOTBe kétond pipe
fluid communication with a fourth storage bin, wherein
guide preteaethsecyfed toen sidivradl ¢ithrelogdingamiind a first end of
the fourth pipe guide are each secured to the sidewall
of the loading unit, a second end of the third pipe

gui degi.s SsTheERerh@f thin S0Cwhdei@ntkeddnd &ifl sfabofiflt pippguide is
gui de, and a second end of the fourth pipe guide Is

eepigde asecandend f dhrscepifl RiPe gWdet hi rd pi pe gui de. 84.

The system of claim 80, further conprising a manifold,

the mani fold being secured to a second end of the

first8hi peTheisyterand chim 8t pnhereindthefecohé esdcbihd fipst Ppépe guide is
guide so that the manifold is |ocated wthin the _
ﬁres%ﬁﬁ@ hprseconden e SSPOP&MPSRULdeat B dhe Ipadipg ppitand the first

bR RE 2 oE" JLPRRE HeTaB il SEDT FRURIAE adikllpn bRimate o
cemtdirfind of thadoddmgumh i nterior vol une of the dust

collector at a location proxinmate a centerline of the

dust col | ector.

83. The system of claim 81, further comprising a third pipe guide in fluid
communication with a third storage bin, and a fourth pipe guide in fluid communication
with a fourth storage bin, wherein a first end of the third pipe guide and a first end of the
fourth pipe guide are each secured to the sidewall of the loading unit, a second end of the
third pipe guide is secured to the second end of the second pipe guide, and a second end of

the fourth pipe guide is secured to the second end of the third pipe guide.

&4. The system of claim 80, further comprising a manifold, the manifold being
secured to a second end of the first pipe guide and a second end of the second pipe guide

so that the manifold is located within the loading unit.

85.  The system of claim 84, wherein the manifold further comprises a
discharge pipe guide for discharging the catalyst and/or additives from the manifold and
into an interior volume of the dust collector at a location proximate a centerline of the dust

collector.



