A METHOD FOR TREATI NG REFI NERY WASTE STREAMS I N A FLUI D CATALYTI C CRACKI NG
UNI T AND AN | MPROVED CATALYTI C CRACKI NG UNI T FOR PROCESSI NG REFI NERY WASTE
STREAMS Field of the Invention [00011 This invention relates to a process
for treating weRbn@segssvast e streans. In particul ar, the PSTASEHYITHIent i on
relates to a process for treating nitrogen-containing refinery waste
streans while mnimzing NOx em ssions. Mre particularly, the present
invention relates to the use of a fluid catalytic cracking (FCC) unit to
process the nit ACGERHOD FOR TRENTINGIREFENER VWASHSGESTREAMS ¥y BLUIBvent i on al so

relates to aHCAMQ¥&dCEE&m hNﬁﬁpﬁBm IQfPRQf\&%&M]QYﬁHd}@Q@I&N@:O“t ai ni ng

refinery waste streans. Background of t nvent i on 0002] Purified water
and processed steam &“@TJQ&kQFWHWBEFINE@fYWéWEﬁ MPons. Purified

water is often used in heat exchangers and various water-wash operations.
Processed stEddpithe lnsedion n pi pestills, cokers, fluid catalytic cracking
units, md-distillate strippers, light distillate strippers and ot her

appl i cati onsyoodp T8is @Sk re@fs tt)lalpﬁ)cddbsﬁﬁ trcﬁdnﬁméfiﬁl&rszatmtc st intph@sul®fihe
contam nated sour refinery water uced [ may contain

o pendod. aniol SebFuRaREp AT e TR e iR PR e mon & and
ot her hydrooanlbommmzfﬁtlﬁopmmmsm«ge ortict ey, Q@umsemm\emloeaniﬂt@méﬁrtamf a waste

stream t hat dﬁﬁuch‘agfgl u}’gr&%ﬂg(@?'@wﬁﬁt‘%ﬁprbd@ssﬁmﬁbé’%bcoMmlﬁJ}eméﬁﬁwab@btdzblﬁIOOSGd of in
an environnental |y safe manner., The sour. water .is typical strlgped with

steam to rengWdmeRien plipigaiet i asimprogedF FL gt %‘"‘P?&é’f BiP§Sp ““H‘ijb‘b‘rcéi‘&t@%‘% t he
sul fides ar ecdsteaniftiecahd y stripped out in the first stage for processing
in a sulfur plant. In the second stage, a waste stream consi sting

subst anti al Iyacgjcrmlg,mgpm@m@,ngnst eamis produced. The waste stream contai ni ng
anmoni a may urne ut an undesirabl e by-product of this incineration
Is the gener[ﬁl}oﬁfgwﬁfed water 1n§ {)I%Idib{%d stea%gar us(:(m n}cm%ml refine opﬂjg%?é 1 IB%n )

em ssions are Fegul atory agencl e € approach
for treati ngfvamgtOéfelsqspfblarkSﬂf e@mnaqrﬁmnﬁgmwpg‘hat@mé’eqwmm offieceptd sifamrivgen,
whil'e m ni mging pﬁ\@ﬂlse U@k@ﬁ'fﬁﬂﬁoatalyﬁc ahdiek eslsbiidtdedoihpéh NiknCimany .  The

j ohn Zi nk Corrﬁrnyﬂ& igjrﬁzerTnl)\s%rstﬁn‘% ses a three sttage |ntC| ner tion
process to I herGPRISETOBH . AT RET PP P SV iNgY PRES GRS R S am and
fuel are bursmedefictyhwit@sse pladined h€hessooi ghiromet ednginr @epandeé pehtlisofvedxygen.

The product Simﬂfrmgq gldpgrmé’r%k'sgmdéra%u&ggla%&iothfg h&&?&m%%oﬁﬁie [%&@Qﬁg an r eoxi ded
inthe third stage. The three stages are carried out in_a serres of

refract ory- ISPHEGECVEE §‘é‘le’§tedl“6ﬁ© StW‘P Hhatis RRhequpRRBH I S B I &PICh W PR t he
process is efsh@ed ifieanichvidhs@ady g mfner Vie20l 04036 HPBIE stfipB200 94057299

to remove the impurities. In a two-stage stripping process, the sulfides are substantially
stripped out in the first stage for processing in a sulfur plant. In the second stage, a waste
stream consisting substantially of ammonia and steam is produccd. Thc waste strcam
containing ammonia may be burned, but an undesirable by-product of this incineration is the
generation of oxides of nitrogen (NOx) (Le., NOx emissions). NOx emissions are highly

regulated by regulatory agencies.

[0603] One approach for treating waste streams containing high concentrations of nitrogen,
while minimizing NOx emissions, is offered by the John Zink Company. The John Zink
Company’s NOxidizer™ system uses a three stage incineration process to limit NOx formation.
In the first stage, the waste stream and fuel are burned with less than the stoichiometric
requirement of oxygen. The products of the combustion are cooled in the second stage and
reoxided in the third stage. The threc stages are carried out in a series of refractory-lined

vessels along with a high-intensity burner. While the process is effective in disposing of



2 nitrogen-containing waste streans and reduci ng NOx em ssions, the process
requires a significant investnent of capital along with significant yearly
operating costs. [0004] There is a need for a |ower cost alternative for
processi ng a WPPH§EIsscont ai ni ng waste stream while ni nifl25HYRGR?

em ssions. Summary of the Invention [0005] It is an aspect of the present
invention to provide a nethod of processing a waste streamin a fluid
catalytic cracking unit. The nmethod includes introducing the waste stream
into a portion of the fluid catalytic cracking unit and processing the

wast e streamimetinémiaine Fdsi deaat aldytiiging ek pmigsiami e pf86taul'n accor dance
with an aspesq;mfﬂfim D& mRL&? Epleal hiBYeA sgﬁliﬁgatnn%arfy Miflingadsal ytic cracking unit
includes a reactor unit for reacting a process streamw th a catal yst

(C::%n})g: Pg? t hﬁ%@ﬂé&* nThe%rlsgaglg:e({;ﬁ%{lzg}o%f%gcusg 'gl%ea atwe f %ergselggzg ni erE Do%%xﬁ%%%!a%égt and a
processi ng ttweamalstcenignizaa Ok pobides |ntrodUC|ng the maste streaminto the
CO boiler unit such that the waste stream and the regenerator flue gas are
burned w t hi gunidi@y hd@idn@bn UNit. The waste stream contains NH3 and the NH3
is converted to NOx and N3, in the CO boiler unit. The fluid catalytic
cracking uni S Yt G i to 1?17.

Fl ue gas fro&gﬁﬁxn%%yi Of&Q@LQQ%E%ﬁ?gﬁﬁﬁﬂgLym&g&ﬁﬁﬁﬂ%g$ganﬁ29E§senbly to
convert NOx HIgINDY ﬂwifmlﬁwﬁéﬂrés@é n"{i‘wwthcl‘h‘éd‘é‘%‘é‘i‘fb‘}“yngf”&“ WP Thg NOX to
1\ 12 pr ef er alyoptioh ﬂﬁhdﬂiﬁ&aﬁly&ﬁir@&hg MWt ab@iradeytink ehe ivedi e tdnowitiiind¢ fhkéONt ai ni ng a

cat al yst, ancgtta ecrwtlaC n,c ltnverti ng NOx to N, includes reacting the NOx with
i njected NH3 and érihe catal yst to produce N2 and H20 [0007] In
accordance with anot her aspect of the present invention, fluid

catal ytic crl8gl dycemidapcn P’El%i’é%t%fﬂ‘re@%"t“b‘weﬂ?ﬂ“t‘h? iBhd gagalyfis ‘r‘?‘F ing Uy ocess
streamw t h ia Lma{aal:‘yéﬁ)t undirtr@ttin@ d protdsdttant Wigh 4 @@t oontamil therethne fl ui d

catal ytic cracki | r f o Qhabggeneratin
y le(rene(yn(g %g} Lre%nggmg% CMﬂg}? dl?dcf (j?@oqgl u%}-f R)I; pl'U(!ySbglﬁ Q’Ié l[ ?Cg g

the catal yst a rocessin e waste stream
i ncl udes i ntfedtic Thrgnalivd ofpaesessing the wath “P??E“Un‘tl‘l*i'é* ’P‘éljé‘ﬁ‘é%r“%\et‘ﬁ‘lm PR MThe wast e
st ream cont ahdso NH% unif R h WatSheBvaStt @ edd3htREL8&EIde Mk b biinddhehmeaigener at or

unit to conv a i fi ant ortio (?' sge stream
gﬂm D to NOx Wad Wag
cont ai ni ng l\ﬁsbm}%’ Blir REF W PRIThPRES PE %%Eehfg or wme?e&jo he catalyst is

regener at ed.C Q‘thelerruegeﬁerﬂa@l@mlﬂmcmchﬂg me@maﬁlé'@f thclufé? ag g fibedi fent t enperature

such that thg, N3 h8x KANVELL &Y 1b:R thNOY LB uSUBSBHHERDL ¥ fl (ShgRbdbgant
portion is th)) Do\{lscgt Ne(gjx t:[) %7 \uthm ‘rhc3 asscmbly. The assembly for converting NOx to N, preferably
includes a selective catalytic reduction unit containing a catalyst, and wherein converting NOx
to N includes reacting the NOx with injected NH3 and using the catalyst to produce N; and

H,0.

[0007] In accordance with another aspect of the present invention, the fluid catalytic cracking
unit includes a reactor unit for reacting a process stream with a catalyst contained within the
rcactor unit. The fluid catalytic cracking unit also includes a regencrator unit for regenerating
the catalyst and a CO boiler. The method of processing the waste stream includes introducing
the waste stream into the regenerator unit. The waste stream contains NHs. The waste stream
is processed within the regenerator unit to convert a significant portion of the NH;z to No. The
waste stream containing NH; is burned within the regenerator unit as the catalyst is regenerated.
The regenerator unit is operated at a sufficient temperature such that the NH; is converted to

NOx and subsequently a significant portion is converted to Na.



Brief Description of the Drawi ngs [0008] The invention wll now be
described in conjunction with the acconpanyi ng drawi ngs in mhich Iike

ref erence nuneral s describe |ike elenments and wherein: [0009 1 |s a
schemati c di aYPaMOBFSSE f1uid catal ytic cracking unit forP3fs %@V

waste gases in the CO boiler in accordance with an enbodi nent of the
present invention; and [00101 Fig. 2 is a schematic diagramof fluid
catalytic cracking unit for processing NH3 waste gases in the regenerator

i n accordance mnth an anot her enbodi ment of the present invention Detailed
Descri pti on BifictPese cof] theinydngsent s [ 00111 The present invention will now
be described in greater detail in connection with the attached figure. A
fluid cat Sl yro:cms | ahakdnigh wiff &) beliBdctibell $n @njiMcticTByi tl&Qa%ﬁrb&lyﬂgldMﬂmgs i n nost
integrated refin to conv , heavy gas oil, vacuum
gas oil or c%%é%ﬁmgéa%eT?“wn%a“?”pﬁﬁérgmmm%dmv&wfe g., gasoline, naphtha
and |ighter gases The FCC process works in the presence of a zeolitic
catal yst wi t 0%l =seFae¥wW¥hﬂH1ﬁéﬂﬁ%%%k?%vmdﬁﬂmaiW@é%ﬁé*%ﬁ%#N%Wsten1 The
react or uni twaRdastie the €QaRRS: atatdorddite tvith &f dMbbdiRenbaBheHr@ént hh@ti@pmdent | onal
FCC unit. [0012] Fig. 1 illustrates a fluid catalytic cracking unit 10 in
accor dance %61‘6{ iy 2R Qg(gﬁgmg £ ok fin Wﬁﬁ@c%lyﬁcﬂ:\ﬁ%ﬂh il fm];p)gesl: 1@%?%%2&16 10

i ncl udes a reac uni t containing t zeolitic catalyst. The heavier

oi| feed or % eé%esw@thrféerﬁ ageprdaacepd af ﬁl@@eftewemrﬂé%r&ﬂtf&rﬁ PN ineRtiRhere it i s
vapori zed and cracked |nto snaller ol ecul es of vapor by contact and m xing
W th the catRdtailed Dyy i e aitt 11. The vapori zed process stream
3l is fed to a dlstlllatlon colum 20 to undergo fractionation where the
process streamij SheRRadatadod MliGowV ?é‘ dcQibedlih @bl ﬁetﬁll;lﬁi chauCHis ti21. T|he
reaction wt tor es a carbonaceoys material or
coke t hat déﬁﬁ%?ﬁ%wgngqﬁg°€§‘5ﬁ“§?mﬁ£&gﬁml EFHCBEY e cat #““? éctrvrty I'n
order to nuiintaitel tierietd ot iemessdls Gfg., mheyeapeWygvme%héoeareﬁvsﬂ)nust be
regenerat ed L9 ;B glo@tfcfﬁ & Q%aQﬁ&or%hﬁtﬁ%fjan@ Ak8er O:I@;? ”FL@ k@@l p@@&@k&ﬁtm ihs fed to a

regenerator uni urn of to the regenerator
unit 12 thrdhijﬁ‘“é‘)fr“éa’g‘ﬂ‘e‘r‘i&fybt W”ﬁr"‘r““q’f) “ﬁbf‘iret“é“‘f“é‘(ﬂ Féie?cé‘tt YRR T8Gener at i on
process. Thecwegeiendhedgdheatedit Gat dkysts of be tdnentifneldddank t o t he reactor
unit 11 for reaction with the process stream 100131 The regeneration of

t he catal ystjod1B; ¥he lrregeaearfemamym (,tradllgo @rtqdmee@ncencfe Wit ai0dfectdo? et ypi cal 'y
cont ai ni ng car bon di.oxi on np The anount of

CO produced TH™¥ HéC“P%IgJﬁ%IFéﬁ ‘lmbtr‘}o lﬁgicé%é“(it‘g uBE “r‘i?;fam*f’ { mcﬁﬁf%ml ©sign of the
unit 12, thd%teﬂpeﬁmmwﬂeum@nmsmmméhwmwgemepa$M@mmOUoUm$lﬂﬂdW@heianDunt of

excess OXyge&ly &1‘&:1(91' into megl@rerﬁolecéies of vapor by contact and mixing with the catalyst within the

reactor unit 11, The vaporized process stream 31 is fed to a distillation column 20 to undergo

fractionation where the process stream is separated into various lighter end products 21. The
reaction within the reactor unit 11 produces a carbonaceous material or coke that deposits on
the catalyst which reduces the catalyst activity. In order to maintain the effectiveness of the
catalyst, the catalyst must be regenerated to burn off the deposited coke. The coked catalyst is
fed to a regenerator unit 12 to burn off the coke. Airis fed into the regenerator unit 12 through
a regenerator air line 121 to facilitate the regeneration process. The regenerated heated catalyst

is then fed back to the reactor unit 11 for reaction with the process stream.

[0013] The regeneration of the catalyst in the regenerator unit 12 produces a flue gas 122
typically containing carbon dioxide (CO,) and carbon monoxide (CO) gas. The amount of CO
produced in the regeneration process is dependent upon the design of the unit 12, the

temperature upon which regencration occurs and the amount of excess oxygen (e.g., higher



regeneration tenperatures and hi gher excess oxygen produce | ower quantities
of CO. The flue gas fromthe regenerator unit 12 may be fed to a CO boiler
unit 13 where_the regenerator flue gas is typically bur i uel gas
131 to producgo§?ggﬁgfﬁ3 for use in the refinery. As a &ggn$%%@Tﬁggco IS
burned, which limts CO em ssions. The flue gas nmay then be subject to
further processing to reduce contam nants before release into the

envi ronnment through stack 15. [0014] The conbination of a reactor unit 11,
a regenerator unit 12 and a CO boiler 13, if necessary, are conS|dered to
be convent i oREPCREAFERBHYE A NBEECGH? PYSRREPNR ST SRUHIE Y 6R)- alhe flue

const ruct i ONgadfrén We kdgenkin@Wimiti 10 nibhig: féd (b dOGaitealnytlB e/hat ackpamgaar e Aspects of
t he present | nti w, be il Akn particul ar
the use of thorpak Sty b/l 08 (SRPELLRE b SEERL Sy iEhR. A8

ni t r ogen- con@@ﬁﬁﬁﬁ§3mégﬁﬁi@W@@QH%FQCWHWWdeEéHeﬁhﬁBY¢ﬁ§mF@@*Uﬂ|t at a
predeterm neﬁﬂlle@ﬁi@@e@dlg $edubddonthi@anN@sfof Q1 EROANWAR BnviiEn MBS L EhShaskeld@m |1 S
burned can be reduced to nDIecuIar nitrogen before its release to the

P uni & HEah P DB B Al P R B R Cer tai m NOx
reduci ng equicpatent are ‘[%G@@P tq tr? 99!@&%@’(%%@0%% h F&ﬁ‘é‘“é‘rﬁ%&ﬂl%ﬂ’t@mb‘ﬂ the present
invention, anWastc®hhRam! bddnGond ﬁh(ﬂdaﬂgnNT&'kh@ arf. eﬁd;pdcﬂfof)th& hesefO boi l er unit
;2 S\I‘,l\g\?\lllilel :,]tlla_.‘fcegnon _;EvanrrowVM[ Hesu&&?gr & T%ln E’tdﬁ mtpaTéulal tﬁhqse of gC @ plgf & H'To%g%_ g?ﬁel?’l’
fuel gas 132Nndstt Fearfiy. Jée Igmtsgell@ztaa‘lme Wbinfr&tre@n i oﬂlgﬁlefzﬂiu@@fhs teamiuB3, which

nmay be used [Jl&let@&lh@ﬁ lo[e@&i'ss'@lﬁt)ﬂlm fbl%gl{w%She whit st isibBrnéd@n WaSduEedSt ream i s
converted to s 134 fromthe

[
CO boi | er urlf Pwli‘é‘%wﬂ‘f%? hcém%j@“lawwc e lﬁrérThe%prd%{%&‘ﬁ‘t S RO The
processi ng ofepdntvet waisthedesipn eaimAOQ uhinehcloit breratingtempete8irds ot tegsesionhe  NOX
em ssions fromihe Rold SlipHpi t 13 from about 60-80 ppm up to about
200- 300 ppmo'[lzghd O\%%( r eﬁl& contained in the flue gas 134 will require
addi tional pro n befo e th be rel eased to the
envi r onment ?(Hg‘oalfh "?‘H’%‘C%t &K °f "J"[]@f)‘ifgl] Cm Prg ugo g%”%ab&éﬁc‘lnggz under go
subsequent prooessNAgs fed infogtiuc@bdidUNpL i, ohert 0cmlé111@a‘81e11 thregehaatarttivos phere. I n

accordance W, 1 afl ARREL3 Ohs hbieh IRFESEN @M%&kk&ﬁ\lﬂtﬁb&va%u%aﬁaﬁ i's further
processed using a selective catal ytic reduction éd{hé‘g 14, where the

flue gas is ' %§ﬁdz%6ﬂﬁw§&%€F§§P“§H@ﬁj?Hﬂﬁkéﬁ“ﬁbl M8Y BHSTHE of NOX s
converted t ot retaed abjRhtioddh Ehe/SB: mfhevheq BCRk i pinbered oadfdxend Nieth€OOboi | er

unit 13 wil lbo ltl,x ux'i?i! 1% ?ﬁé A9 g&sh%& }@(thg %alepﬂﬁ 1&9%11&%0' 51%%1 Elniac&taz!ip ppm The

cl eansed flue g then be ease rou st ack .
conblnatlonfm§wﬁ“ﬁb%WcH§W“ﬁ%Wé%ﬁ&ﬁﬁ@ée?@WﬂWﬁ%*ﬁ?%é@%@ﬂ%ﬁmﬁfmﬂpgx The
subsequent Q&Q@&@$mmgmﬂﬁ)&Maw&mu&ng&&mmso@@@ndqﬂmMﬁd2D@umm@nume of an SCR
gg: ;Ct r Séhﬁ{)n IC%JI.Var( C({l’l dlml’ uc Uastlt mll rcqu1ru ddnyﬁonglaioc%gir gkbc?orc tﬁ%ﬁ)uc gs)e(zﬁﬁ/gb:)?/
as the Therdﬁ&w{bﬁﬁkMpd@d@gsvmmmmtmga§”§GEUbﬁrng pl us (WGS+) and oxi dati on
of the flue gas with ozone followed by wet scrubbing. [00171 In accordance
wi t h anot herjp@sperdt nue bast emprasentsuisapen pio@ssingttheduat NOo gémoaesaoni ng wast e
stream can i ntroduci ng S fh air from

t he regenerq¥ﬁfmﬁgfmlﬁa“”¥5°0W1 h' that Eﬁémygtgﬁmgkﬁggﬂ¥%%g'¥@0Pntroduced
into the regensdiong amicgtivg talysie rediygSER) umjt ¢t where th uaas ¥ epessd fort t he wast e

stream wi | I chetd: Ludh dhyt dbwcswbg ANt bﬂNdxh@wﬁ@@@:ﬂBlNa{nﬁm antie ulofth®s NOX passes
t hr Ough t heggrcgﬁlfn&ﬁ% tlaﬁllégtlwdww% g %’IC X lebbli)ns%g\)\’l}/m? tYa?lr t ed t 0 N

as it passe Yédcts with
coke on cat abyst.. THE hleanse(dlﬂee on |¢lheaydlzh b lymmt télazeghsfdvh t5h Thik eonfi@rtiqno  f or m

nol ecul ar  ni; tdr 109 €8: dlt%«gﬁﬂgﬁ)l mg 1‘8&5$J1%fﬂﬁ5'1919m@¥&&1e L@SLI!HQ& Qb hﬁxs
regenerator, it may be passib fe to pr.ocess strea?Lto renove NH3

whil e nalntéPHWHﬁdﬁéﬁéﬁﬂﬁﬁ]%”$Kﬂ'T@Vé “F&m@“mdﬁﬁ”VHEegF&B‘ Df 20-40 ppm
wi t hout the need for further processing or the need for any additional
add-on NOx control devices. In the event that the NOx reduction is not at
acceptable levels, it may be necessary to conbi ne the present arrangenent
with an additional NOx control device (e.g., SCR unit, wet gas scrubbing
plus, SNCR, etc.) in order to further reduce the presence of NOx to
appropriate | evels.



[0018] It wll be apparent to those skilled in the art that various
nodi fi cations and/or variations may be nade w thout departing fromthe
scope of the gfesent_[nvention. Thus, it is intended that, the present

i nventi on cov®P2"WRESHLdi fications and variations of thé APBAratiE” and

met hods herein, provided they come within the scope of the appended clains
and their equivalents. 6 CLAIMS: 5 1. A nmethod of processing a waste
streamin a fluid catalytic cracking unit, conprising: introducing the
waste streaminto the fluid catalytic cracking unit; and processing the
wast e st r eanposcsspd by selprsive opiceialetigtrafigion (-2¢ p AOKSTRRTkefH by ExxonMobilgidg i n t he
fluid catal yhicnd baed AgeddNivtt gh GRS A (WEROLAT oxUlBtidh of B¢ fife@actiiing a
process stream | h g?catqlé.t contained therein, a regenerator unit for
regener at i ng°PHeCAFaryst "and®a CO boiler unit for processing regenerator
flue gas, wherein introducing the waste streaminto the fluid catalytic
cracking uni POKbiprccesilangp Witiapruptiespssbe it @rayasien & BEHIGSH @ RHEE CO boi | er
wher ei N pr ocesRIsR@michesWastsedsy headiid hbwvitetshi@nmf Ibsivith Geffoad tyd | ¢ cracki ng

uni t includes burning. tﬁ waste streamw.thin the oiler unit, wherein
the waste st Lip%eg?ﬁngx d:lhf?lg? g bl\ﬁlﬁé\,ﬂ t}al.envalbte g’rream 15;| 15 mmtroduced mio tlﬁc regener dtl()ll unh

12, as shown in Fig. 2. The nitrogen in the waste stream will initially burn to NOx in the
regenerator unit 12. As NOx passes through the regenerator unit 12, NOx will be substantially
converted to N as it passes through the catalyst bed within the unit 12 and reacts with coke on
catalyst. The coke on the catalyst reacts with the NOx to form molecular nitrogen. Depending
on the design and operation of the regenerator, it may be possible to process the waste stream to
remove NH; while maintaining acceptable NOx levels (e.g., on the order of 20-40 ppm) without
the need for further processing or the need for any additional add-on NOx control devices. In
the event that the NOx reduction is not at acceptable levels, it may be necessary to combine the
present arrangement with an additional NOx control device (e.g., SCR unit, wet gas scrubbing

plus, SNCR, etc.) in order to further reduce the presence of NOx to appropriate levels.

[0018] It will be apparent to those skilled in the art that various modifications and/or variations
may be made without departing from the scope of the present invention. Thus, it is intended
that the present invention covers the modifications and variations of the apparatus and methods

herein, provided they come within the scope of the appended claims and their equivalents.



wherei n processing the waste streamincludes converting the NH3 to NOx and
N2 in the CO boiler unit. 2. The nethod according to claim1,
wherein the fluid catalytic cracking unit further includes an assenbly for
converting NOx to N2, and wherein processing the waste stream further

i ncludes converting NOx to N2 within the assenbly. 3. The net hod
according to claim2, wherein the assemgply for converting NOx to N2

i ncludes a selective catalytic reduction unit containing a catalyst, and
wherei n cofekifMS,g NOx to N2 includes reacting the NOx with NH3 over the
catal yst to produce N2 and H20 4. A nmethod of processing a waste
streamin a fluid catalytic cracking unit, conprising: introducing the

waste streaminyo A Retiddubpeadsdingtd asé aekdngh HFidid caBBiBrcO&RER Mat,t he
waste streamw thin the fluid catal ytic cracking unit, wherein the waste

st ream conf@NPISINEB, 7 wherein processing the waste streamincludes

converti ng the Nif g N A Mourn ot e WBY GHd NG ShiEahal VL1 ©

cracking unit includes®a regenerator regeneratt ng catal yst and a
CO boil er unit peédingld wastosmnest adhirotht fieid @gangs ahddinglonit, wherein the
CO boiler unit processing.regenerator flue gas fromthe re%enerator unit,
wher ei n pr ocessMhgreihi@eWldd gatalytie srmckingpiiisingydes a reactor unitfor reacting a

process stream with a catalyst contained therein, a regenerator unit for regenerating
the catalyst, and a CO boiler unit for processing regenerator flue gas, wherein
introducing the waste stream into the fluid catalytic cracking unit comprising
introducing the waste stream into the CO boiler,

wherein processing the waste stream within the fluid catalytic cracking unit
includes burning the waste stream within the CO boiler unit,

wherein the waste stream contains NH3, and

wherein processing the waste stream includes converting the NH;3 to NOx and

N; in the CO boiler unit.

2. The method according to claim 1, wherein the fluid catalytic cracking unit
further includes an assembly for converting NOx to N, and wherein processing the

waste stream further includes converting NOx to N, within the assembly.

3. The method according to claim 2, wherein the assembly for converting
NOx to N; includes a selective catalytic reduction unit containing a catalyst, and
wherein converting NOx to N, includes reacting the NOx with NH3 over the catalyst
to produce N, and H,O.

4. A method of processing a waste stream in a fluid catalytic cracking unit,
comprising:

introducing the waste stream into the fluid catalytic cracking unit; and

processing the waste stream within the fluid catalytic cracking unit,

wherein the waste stream contains NHj,



feeding th
streamin

e waste streamto the CO boiler unit; and burning the waste
the CO boiler unit to convert the NH3 to NOx and N2.

5. The

nmet hod according to claim4, wherein the fluid catalytic cracking unit

further in
processi ng

cludes an assenbly for converting NOx to N2, and wherein
the waste stream further conprising: feeding a flue

fromthe CO boiler unit containing NOx 40 the assenbly; and convertin

to N2.
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6. The nmethod according to claim5, wherein the assenbly
NOx wdieih processtheshe wastke stredny enadiadealopnyestingthg ¥ lilote Neiktand

catal yst, and wherein converting NOx to N2 includes reac
B NH3 over the catalyst to produce N2 and H2O

wherein the fluid catalytic cracking unit includes a regenerator unit for
regenerating catalyst and a CO boiler unit operatively connected to the regenerator
unit, wherein the CO boiler unit processing regenerator flue gas from the regenerator
unit, wherein processing the waste stream comprising:

feeding the waste stream to the CO boiler unit; and

burning the waste stream in the CO boiler unit to convert the NH;3 to NOx and

5. The method according to claim 4, wherein the fluid catalytic cracking unit
further includes an assembly for converting NOx to N», and wherein processing the

waste stream further comprising:

feeding a flue gas from the CO boiler unit containing NOx to the assembly;

and converting NOx to N».

6. The method according to claim 5, wherein the assembly for converting
NOx to N; includes a selective catalytic reduction unit containing a catalyst, and
wherein converting NOx to N; includes reacting the NOx with NH3 over the catalyst
to produce N, and H,O.
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