WO 01/ 03823 PCT/ US00/ 14981 SPARGER. FOR OXYGEN | NJECTI ON I NTO A FLUI D BED
REACTOR Field of the Invention The present invention relates generally to .

spar ger s vag\ghg3843e particul arIy 5 to a sparger and math ing pure
oxygen or gat Ively high concentrations of oxygen di rectfl{%{m/?ﬁg% a fluid

bed reactor. Background Significant econom ¢ advantages can be realized by
using pure oxygen ,o0 instead of air to formacrylonitrile via propane
anmoxi dati on. The anmmoxi dati on process typically consists of reacting
propane, anmoni SPARGERFORIOXYGEN INJECHON INTOOA iFLaD 8ED REACPORCONt ai ning a
sui t abl e ammoxi dation catalyst to produce acrylonitrile. Al so produced are
hi gh concentrations of unreacted starting materials, for exanple,

unreact ed hydrocarbons and ot herFisldnditiie Invehtiggmebl e i s reactants. These

ted materi i cal |l I t hat d, I
Str eam [ eadi ng. bad 6 e i gl Gebamlsto shstaers ang e RarShayen 1 bed
conpri si ng oleyyeparger andghetbohioe atdiag poresoxygen mgme:y high the fluid bed
reactor is cgyl c%ﬁ@&loﬁgofgéégﬁeé:r%&lyd@ ”éitl’% working with pure

oxygen or oxygen-ric feed 20 instead of an air
feed, flamability envel opes are wi dened and oxidation reactions are

accel erated. Typically, one or rmreBscrf(argerf are incorporated into the

fluid bed reactor vessel for deli o the interior thereof and
agi tati ng t her ei iSignitcanteconamicadvantagbe camb®reatizdd mnushigomes sxydevr i Ng a

Vessel 1 im LboaH bf e Bl B ot SR e, g Bindreiceliéh o i ¢ ni n
the reactor REsesstyRiFally donsisiniof eeagting propanss apenamia) imed ais ima Alidbbé react ant s
her cases. ui T nararregédr bl AR Sriloq s BaRMB PRaveH o U2
conbust i bl e #Riylenitrig. Algo pragupedarerhigh edncantrations ofurireaded starting
materials, for example, unreacted hydrocarbons and other remaining flammable
15 reactants. These unreacted materials are typically recycled, that fs. mixed, in a
recycle stream leading back to the fluid bed reactor.
Delivery of an oxygen feed comprising oxygen or high concentrations of
oxygen into the fluid bed reactoris challenging because of the sensitivity of
working with pure oxygen or oxygen-rich streams. By using an oxygen feed
20 instead of an air feed, flammability envelopes are widened and oxidation
reactions are accelerated.

Typically, one or more spargers are incorporated into the fluid bed reactor
vessel for delivering into the interior thereof and agitating therein the reactants
of the ammoxidation process. During a propane ammoxidation process,

2s temperatures may vary within the reactor vessel from about 400 to 500°C and,
accordingly, spargers disposed within the reactor vessel will likewise varyin .
temperature as will the reactants carried by the sparger. As the temperature of
a conventionai sparger increases with increased reactor temperéture. the

. flammability of a combustible material in the presence of an oxygen feed

30 delivered therethrough would increase. As a consequence, spargers could
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30 delivered therethrough would increase. As a consequence, spargers could
-1 WO 01/03823 PCT/ USOQO 14981 exhibit undesirabl e burning because of their
<increased |wodltiossand to ignite within the widened oxygenPETARMNAANMI t y
limts. For exanple, spargers made of ordinary netals |ike carbon steels
or even stainless steels, if used to inject pure oxygen or relatively high
concentrations of oxygen, may ignite and IocaIIy buminside a s fluid bed
reactor vessel for propane ampxi dati on. of the Inventron The

present i nvent PEHbibynsigsisble W@'aapg@usamtwt'w% Hkelihpd-tojignite yithing x y gen

feed Into a f'tHedm@%dMi?é‘érﬁfamrﬂhﬁlrt?mﬁﬁgﬁor%ﬂﬁnﬁ&tiﬁa dreivadesf driphar . O
application for |nJect|ng an oxy ed into a f bed catal yti ¢ reactor

for the amoxi H@ﬁﬂﬁe&ﬁr@“ﬁﬁq%@vﬁééﬁ'm %‘%m'&"ﬂlé@@“’q%%&ygen f eed

my be OXyge”oﬁr‘é[dtr@é]?ﬂrgﬁ'cbnc(eﬂfrﬁ@&rﬁbfb%&ﬂﬂaa/ K&/ S ibcal Buf RKYean (100%
oxygen) or a concentration of yg (greater than”50% oxygen). Q her

represent ativef wggeémgorvessmpewosanmmmowamn the instant invention may
be is enployed are the catalytic cracking of oils to produce gasoline and
ot her light hydrocarbons, the coking of residua, coke gasification, the

oxi dati on of benzene or n-butaruemangefthe lnventign de, the ammoxi dati on of

propyl ene to acryl offelgrédeft inveritidn (ph&idesi spiardeR afd maiHdH dsranjeing@ni de to

chlorine. According to one aspect of the invention, the sparger and net hod

are 20 char acP¥ygendepdjpton fuitbed-reqetar- tana&ﬁﬁammeﬁedM@ BYGHRS f eed and
a nozzle  caynagpIRStidrYol RcAsh 59B6HidedfiRb amRR R Ryt Reactor &R T eed from

the feed conduit to gQutside the sparger. The nozzl e includes an orifice

and a shroud, aRWoxidaten ofa W%ﬂ?rfﬁ%ﬂ%a’ﬂ aomepiadesd. TherxueeedMAunds t he
shroud substanbbd ntéhﬁchédldiﬂ (greewttﬁhrpém nyg%hy auré oxygbrm PO% RysRy

enbodi nent, a con urt acket surrounds 25 t condui t and a shroud ] acket

surrounds the SH¥8ighce m@mm(ﬂ?a@’ma&%’d&@@gﬁ VB8 t he conduit and
condui t j acket repigkeRRIiVE procédies ﬁrwmudpﬁzrtﬁbreéémé‘ﬂetaumwm&s@my&so In a

preferred enbodi nent, the shroud |Jaacket t erm nat es
15 employed are the catalytlc cracking of oils to produce gasoline and other light

hydrocarbons, the coking of residua, coke gasification, the oxidation of benzene
or n-butane or maleic anhydride, the ammoxidation of propylene to acrylonitrile,
and the oxidation of hydrogen chloride to chlorine.
According to one aspect of the invention, the sparger and method are

20 characterized by a feed conduit for conducting the oxygen feed and a nozzle
connected to the feed conduit for passage of the oxygen feed from the feed
conduit to outside the sparger. The nozzle includes an orifice and a shroud, and
insulation surrounds the conduit and also surrounds the shroud substantially the
full length of the shroud. In a preferred embodiment, a conduit jacket surrounds

25 the conduit and a shroud jacket surrounds the shroud, and insulation is
interposed between the conduit and conduit jacket and between the shroud and
the shroud jacket. Also in a preferred embodiment, the shroud jacket terminates
at a cheek plate a{ least partially closing an outer end of an annular space
between the shroud and shroud jacket, which cheek plate closely surrounds the



at a cheek plate at least partially closing an outer end of an annul ar
space between the shroud and shroud jacket, which cheek plate closely
surrounds tWQ00382% 0 01/ 03823 PCT/ US00/ 14981 shroud but PS4y spaced |
apart fromthe shroud by an anmount sufficient to allow for differential
expansi on. According to another aspect of the invention, a' fluid bed
reactor conprises a reactor vessel for containing a fluid bed and a

spar ger di Spos@Hroull but fbh&ﬂa!ty@aéé%ﬁéﬁaﬂﬁmﬁﬂﬁé@ﬁmﬁ@by ﬁ'a;!ﬁbﬁhb’sﬁcie?tlf‘too;(ygen
eas one nozzl e or

feed into the fl ui ﬁ% The s er includes at

directing a stlaL%YI’r?%d FROYLE)gERSIed into the fluid bed. The nozzle is at
| east partially theAd&l’dmgtb%BhﬁP%eﬁfﬁftﬂﬂhHiﬁlbhrEJﬂuuhBé’JreTaEtSFSfer fromthe
interior of the reactor to the interior of the nozzle in order to

mai ntai n, at aWWBP??S@JGa?@%FQthr@“W%ﬂ“’q hedhangh» spargerstisposet 10

tenperature of withm theseaetor tesd! feeame@ of 811BK/geh e intb théiidbédleTrent eri al s
of construction of the nozzle %/rfconbustl bl e hggurl ties therein)

woul d Ignite. spargefincindes '%?éf or dirsehing astreamofithg @yeenieeda et hod

I's provided fointd ﬂierfmwg'tﬁmoﬁﬂuwléaﬁﬁébrﬁdh thetmalyinsLidBd fr #ibiifhgat a
tenperature of abaout OC or ng‘bqrthethe nmet hod con‘gél sin he use of a

spar ger di spos@ﬁat\ﬁﬂnﬁﬁeﬁ romdhg inte pRagtor 19,the interion atthe go SRJen f eed
into the flui didedintdi, euahuiatbebwﬁ.seramfbegrsaememamzbe°c mordl ng to a

further aspect of t ent i on, od [ OVI t he- duction
of | acr vl ont % 1 FEPRaraluts o i cAYRR f5er Balo  eTBaBHTE B ihich eupaindarb o
intr odu](c:l ng pr emaﬁcmﬁbfm?m (ordry coniblstibie :htpdnﬁesabémn) woilt igntelC Eg an 20
oxygen feed into t i d bed reactor spar to r e t he
propane, amoni a % 8|¥e€_ &' Ase Q{p}g%geﬁ%@ ddearo gﬁéf?ét al yst
to produce th ]e introAuidisgRvokiged geaaﬁmb iﬁrﬂ'utdrmélﬁtaméﬂ at muﬁeiaturertg abhsth
tenperature o n . fee i le.i.nsjde t e w. t.he
tenperat ure at 4%1%0‘?{)%&? ﬁé §°B‘P"ﬂ?ﬂ1 F%ﬁ grt‘hip‘@ﬁé)\ VRO (or any
combust i bl e+ nnerfiuid s fohiatrédutingthelbxyged ﬂ!e'dento thtbfuidibed thrghiabigastnd ot her
features of the | nvention.are hereinafter fully

one sparger nozzle.

According toa further _aspe_ct of the invention, a method is provided for
the-production of acrylonitrile via-propane ammoxidation comprising the steps of
introducing propane and ammonia into a fluid bed reactor, introducing an

. 20 oxygen feed into_'the fiuid bed reactor thfough a sparger to react the propane,
ammonia and oicyg_en feed in the presence of a fiuid bed catalyst to produce the
corresponding aéfYIonitlile. and maintéining the temperature of the oxygen feed
while inside the Sparger below the temperature at which the materials of
construction of the sparger (or any combustible impurities therein) would ignite.

25 The foregoing and other features of the invention are hereinafter fully
described and p_éf_ticulaﬂy pointed out in the claims, the following description and
the annexed drawings setting forth in detail one or more illustrative
embodiments of the invention, such being indicative, however, of but one ora
few of the various ways in which the principles of the invention may be

% employed.
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described and particularly pointed out in the clainms, the follow ng
description and the annexed drawi ngs setting forth in detail one or nore
i llustrati vwooendsesli nents of the invention, such being i nBCTES0A4981 however ,
of but one or a few of the various ways in which.the principles of the

i nvention may be 30 enployed. -3 u.mr WO 01/03823 PCT/ USOCO 14981 Br| ef
Description of the Drayiilr gs Fig.1is a sinplified schematic
cross-sectional illustration ; . e i ncludi ng a sparger
constructed in accordance wit ) s a cross-sectional
view of the fluid Udg 1rleacsimphfe¢s¢:heemdctosm¢theal llb»smtmn@faﬂguduhedlzu g. 1.

Fig. 3is a crpe}ég??ﬁm”:! as vi ewed
fromthe plane 3-3 I'n P‘@aJ sf&@f&&‘#“@i”%?%ﬁ% @&%@E%@gﬁ onal view of
an end of the headdtig.@ ipa censs-sectionabiviéw ofthe ividbed meactor 4siviewed fromtthe 10 Fi g.

S is acrossgs w of a lateral pipe of the sparger as viewed
fromthe pl anes%hgan‘)alhIf—':ydgq 2. Fig. 6 is a partial cross-sectional view of a

portion of the sparF@@r3mms-sedbnhb‘dwpfphpiﬂeaniﬁeloﬁmwarqﬁrpeVieweérsect as

viewed fromth I . Fig. 7 is a partial cross-sectional
view of a portlﬁgﬁ'tﬁ?aaﬁe@s'm:lzer where ,s the header pipe, a lateral pipe

and a nozzle |ntersﬁl@tttiagpan@v\gqsﬂmmawtemqmendofztherhemlejpmaa:l g. 8is a

~ Cross- secti onal, f t he sparger where the header pipe, a
| at eral pipe, ale%ggg?@tgﬁaﬂﬁﬁk gg;?l ne intersect as viewed from the

plane 8-8 im Fig. zFigmsmgosssectmlwa«pfalammm@émsimraew@wedf an end
of a lateral pfraﬁnﬂéplraﬁés-aﬁinﬂggﬂ.r as viewed fromthe plane 9-9 in Fig. 2.

Fig. 6 is a partial cross-sectional view of a portion of the sparger where
the header pipe and lateral pipe intersect as viewed from the plane 6-6 in Fig. 2.

Fig. 7 is a partial cross-sectional view of a portion of the sparger where
15 the header pipe, a lateral pipe and a nozzle intersect as viewed from the plane
7-7 in Fig. 2.

Fig. 8 is a cross-sectional view of a portion of the sparger where the
header pipe, a lateral pipe, a nozzle and the feed line intersect as viewed from
the plane 8-8 in Fig. 2. '

2 Fig. 8 is a partial cross-sectional view of an end of a lateral pipe of the
sparger as viewed from the plane 9-9 in Fig. 2.

Fig. 10 is a cross-sectional view of a nozzle extending from a lateral pipe
of the sparger as viewed from the plane 10-10 in Fig. 2.

Fig. 11 is a cross-sectional view of a feed line for the sparger.

25 Fig. 12 is a cross-sectional view of the feed line as viewed from the plane
12-12in Fig. 11.

Detailed Descriptio
Referring now in detall to the drawings and initially to Fig. 1, a fluid bed
30 reactor is designated generally by reference number 8. The fluid bed reactor 8
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Fig. 10 is a cross-sectional view of a nozzle extending froma |lateral pipe

of the sparger as viewed fromthe plane 10-10 in Fig. 2 Fi 298 s a
Cross-sect wormi0dsed ew of a feed Iine for the sparger. S é g
cross-sectional view of the feed line as viewed fromthe pl ane 12 12 in
Fig. 11. Detailed Description Referring nowin detail to the draw ngs and
In:ctlally tomljig 1, a fluid bed 30 reactor is designated generally by
reference nu /

i ncl udes a rea@[’lf‘lg‘%s%tr:&ge'% %?Qé\?%s‘}s?e?&}ghﬁ“%agﬁg 'yé’g @ﬁ‘?s GT H900/ 14981
liquid-solid canadiogprogess etcuess Ivtheusactor) abedef finelydiivided s&li%e@rﬂ@es finely

di vi ded lid

separ gjt egobly u@?ﬁitglfﬂﬁ%" éaa?na]lﬁsft)ié‘lri%é&’dsr@ sggg-gfégtrﬂlu\éﬁng)adété E%thﬁ’%e%nreactors

exi Zt in aIIh sgfwélqaldd Fkléctw reagtpts@slsttyla!lhbanas @!?@FsTml@a“léqlﬁl pped with a

grid near the 818 bgbigfied @ﬁ&gﬁdﬁ&%%ﬁw\%ﬂ Nvﬁukt‘ﬁ&g@ﬁ@' whi | e
SS

al | owi ng process e renmal nder this 'description
focuses in theapatab’SthﬁGvdﬁletaH@Mnonms fseﬁ@mass;mrwghgﬁe eegainger efont act i ng
pr00E5305 1 ks il ol AP ASEL FOHABR T npUesgR Y | cons 1
cont ai ni ng a scortading pmnsseséad msﬂc@anﬂsaarygvmmd%omsamaywmyn | e.
However, the gppatdls ‘l‘éaﬁi’iﬂgpmg"aﬁg r@tﬁﬁ& R %h@séo&eésf&yaéﬁuﬁﬁwéahwrappl i cabl e

to other processes, contactln processes. Wth

addi tional nef mmega@umgeamm eryignitelle g Howeves
therein, for dme'aésééttﬁfana%&ﬁa&%s&md heﬂaih ﬁé%&ﬁén@rab fidiBled§ bthP
constructed I n accordance present |nvent|on The sparger 10

gener al | y i ncl poeessgs.Heeleding iguidsolid conjaeting Pragessest at er al pi pes 16 and one
or nore nozzles 18 éqdﬂfonal"l’@fe?é’hca'i@Flb@rﬂ@JeE&ofVﬁs‘dblaizeﬂisi‘! §dde

preferably made of netals that have rrisfance to burning in oxygen.

The lateral pi m@nm@r@d-wotawam@sgwn XgMRIANsRAMer I P difr pi pe
14. That i s, t Bgolddngs @ith HetresehPinfeitRAd Thé'sparger 10 generally includes a :

header pipe 14, one or more lateral pipes 16 and one or more nozzles 18, all of
which are thermally insulated and are preferably made of metals that have high
resistance to buming in oxygen. “The lateral pipes 16 extend transversely
outwardly from the header pipe 14. That s, the lateral pipes 16 extend in a

20 perpendicular, or T-shaped, relation to the header pipe 14. The nozzles
preferably are positioned along the lengths of the header and lateral pipes in a
triangular-like pattem (or pitch) for uniform distribution of the oxygen feed across
the cross-section of the vessel, although other nozzle and/or pipe configurations
may be employed.

25 During thé process of manufacture of acrylonitrile, an oxygen feed is fed
through the header pipe 14 into the lateral pipes 16 for dispersion through the
nozzles 18 into a fluid bed catalyst 20 contained in the reactor vessel 12. As
used herein, an oxygen feed is a feed having an oXygen concentration higher
than the normal percentage concentration of oxygen in air, such as, oxygen

30 enriched air (greater than 21% oxygen), pure oxygen (100% oxygen) or a high
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20 perpendicul ar, . or T-shaped, relation to the header pipe 14. The nozzles
preferably are p03|t|oned al ong the lengths of the header and |ateral pipes
.in a trianyOIOXM33 ke pattern (or pitch) for uniform di st PFHUEOBMS t he
oxygen feed across the cross-section of the vessel, although other nozzle
and/ or pipe configurations my be enployed. 25 Duri ng the process of

manuf acture of acrylonitrile, an oxygen feed is fed through the header

pi pe 14 into tigenéentratic ofxfsh (dfeale? thai 5D9E65geR): tTihe @btpden! fB6d lsﬁﬂié’d es 18

Into a fluid bed catal yst contained In the react or vessel 12. used
herein, an oxyY&h PreRageagd Q"Y'P@@fﬁﬁ@ﬁ dglivergd Gx;a@éﬁ“’@@t?dﬁﬁﬁ‘\séﬂqt@ﬁo‘m‘)gher

than the nor NalFopxdiiilé, IS amMBAIR TéddPinay Be BEliveIedty'h énﬂnlz-ﬂ"s gch as, oxygen
30 enriched air (greater t han 21 %oxygen pur e oxy Prgg% oxygen) or a

high -6 WD 01MpSiEeam.dewnsimam aralthe S%&%?Itaﬁéttqmgm sRﬁfSQjei‘f‘d(‘BFeat er than

50% oxygen) & Theogany 6dd harse |h§odUcéSQ;a ahl uhl@t arwmeam%amw%séeeds
delivered by agg sui tabl e nmeans (not shown) For exanmple, the ammoni a feed

may be deliver Jeosther, thpa?mﬁaafg@mampm fGﬁﬂﬁrfS‘i‘-‘r‘é%PFPB‘l‘ceat t he sane
level as the oxygmitaear ger, and the s propane feed may be introduced via
an inlet at the upstreamend of the vessel 12. Together, the gropane

amoni a and oxygen 1iehereingfiardesqibsd senstiction ofresaarger 18 majiging theei naf t er

descri bed Consﬁélﬂﬁérh@?e@ifthéb@g&ﬁfée@%fasé«ﬁgfﬁibdﬁlﬂhé‘ﬁpérﬁ&1otéiﬁperatUre of the
oxygen feed passin hr ou erat ure bel ow whi ch

Cha ot al —of ¢ REMPATBLES Belowhich e mathior 6o pea it 9 HE ARG BRI 108 oul o
I gnite. These ogzied Y& wodd ghite.2URSse atid dtﬁ&r'ad@é?ntéd%@ &d WolFdsthe strudtergCt | on,
and ot her featyres of the | nventi o escCri reater, det ai I beI OoW.
As shown in Fi 3"‘ °§°“'t ofhes fpatures %{]éh?t VF%“%“Lﬁ’? g é%f’ %}P"%? RISl ¢ | acket
i's 24 spaced apelow.from the header pipe 14 by spacers 26. The spacers 26,
o T e T CeAS i 1 . 50 hSadat s 14/ Sb5inded B o coRdubacket "'
15 24 spaced apart from the header pipe 14 by spacers 26. The spacers 26, which
may be three equally circumferentially spaced apart pins or ribs having rounded
‘ends, maintain the header pipe 14 centered in and thus concentric with the
conduit jacket 24. The spacers 26 are located along the {ength of the header
. pipe, for example at locations midway between the connections of the header
20 pipe 14 with the lateral pipes 16. As shown in Fig. 4, the header pipe 14 is
closed at its ends 28 preferably by end plugs 30 inserted therein and welded
thereto. The conduit jacket 24 is also closed at its ends 32 preferably by plate
discs 34 welded thereto. The annular space between the header pipe 14 and
conduit jacket 24 Is filled with thermal insulation to cover the exterior surface 36
25 of the header pipe 14. A preferred insulation is a ceramic paper insulation.
Like the configuration of the header pipe 14, the lateral pipes 16 are
surrounded by respective conduit Jackets 40 spaced apart from the lateral pipes
16 by spacers 42 as seen in Fig. 5. The spacers 42, which may be three equally
circumferentially spaced apart pins or ribs having rounded ends, maintain the
30 lateral pipes 16 centered and thus concentric with the respective conduit jackets
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ends, maintain the header pipe 14 centered in and thus concentric with the
cb dFuit jacket 24. The spacers 26 are |ocated al ong theell th of the
header pi p¥OO¥@B23exanpl e at | ocations ni dway between th C? U ons of
the header 20 pipe 14 with the |ateral pipes 16. As shown in Fig. 4, the
header pipe 14 is closed at its ends 28 preferably by end plugs 30 inserted
therein and wel ded thereto. The conduit jacket 24 is also closed at its

ends 32 preferapl ul ar space
bet ween t he he@ge?ﬁe%apéqaﬁar bé%tg%g Pweg%%gi@f% t?rzhfied%}mth t her mal
i nsul ati on to example athaWIseappmxrmatelVaddwmezﬁeemfthe nmﬂes’ésmsrofphepe 14. A
preferred i ns%@dl B@ﬁaﬁ?ﬁ"ﬁésta{g C paper insulation. Uke the configuration

of the header pipe eral pipes 16 are surrounded by respective
condui t | acket s 40As pbavenlingigs: 6-9, therfatetat pipes 6 aid iptega) condudt jagketsplicer s 42 as

0. S RS T s,

ci rcunf erent | a having rou , haintain
t he 30 | at er al hgaderndét jacket éﬁsﬁsmveﬂhu'ﬂ'ledm@npﬂi 46 and hondﬂiiiacb@ipect ive

condui t j acket sm-ﬁary{Q tﬁ&ﬁ?ﬁ%gé’lﬁg %@H@g&{d}uﬁz&&a #0 are lissea R fielrdjstd ar e

| ocat ed al ong ength l'at’er exanpl e at l ocations
appr oxi mat el y enddMyntbéEMcndphlgsdennéclatetﬂw:sw. taseeoﬂlve!v(a?rhe apnulgs and

les 18. As teral conduit
Tackets 40 5 pa hupth fellterd pifes 16/ GHLE iofo8T0 o1 lngftﬁr?he“ﬁQaﬁ'er
r

pi pe 14 ancho Hbennst meulmnmto cpyarites e’ﬂﬂ"""ﬁ@(‘ﬁfé@l é‘e)ateral.gippg Agaipi pes 16
and condui t J I nbPi pe 14 and conduit jacket
#e?rﬁg‘}gui aaéeré |ctp§6 %B

24, are cl ose |stal end plugs 46 and plate

di scs 48, respectlﬂebgen Wtfégsaﬁrﬁja@#‘m %%@%W@IMW“Q&%@?@Z Pes 16 and
conduit jacket t he
exterior surfaoz'g O&It)lfe ﬁ#zie?g{éé\érﬁriﬁgpl pg%@bwgﬁgﬁﬁhéwrgg?i&gﬁ%hl nsul ati on
is a ceram c pffheroxygenfead transverselysaceessithe flyidybed reactor 32,0A% 8boveach nozzle 18

e o o S TR Sndi i, i il o
|g 2). That is, the orifices are equidistant from one another and form a
repeated pattern across the sparger 10. For example, any three neighboring
orifices 52 form an equilateral trisingle of the same size as an adjacent [
equilateral triangle formed by another three neighboring orifices 62. The orifices
20 52 are sized to provide a desired pressure drop and flow velocity that prevents
or substantially reduces the probability of backflow of any reactant gases into :
the header pipe 14 or the lateral pipes 16. |
Each nozzle 18 includes a. protective shroud 54 for directing the oxygen
feed into the fluid bed catalyst 20 contained in the reactor vessel 12 (Fig. 1). In
25 the illustrated embodiment, each protective shroud 54 extends downwardly
from, and are sealingly connected to, preferably by welding, the header pipe 14
(Figs. 7 and 8) or the lateral pipes 16 (Fig. 10).
In accordance with the invention, shroud jackets 56 surround the
shrouds. The shroud jackets are spaced apart from the respective shrouds 54

30 and are connected to the corresponding condult jackets 24, 40 of the header
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ot



of the oxygen feed transversely across the fluid bed reactor 12. As above
Is noted, the nozzles, and thus the orifices, are arrange&%@éggangul ar
_pattern (PN@O/BP2 That is, the orifices are equidistant 0 B30t her
and forma repeated pattern across the sparger 10. For exanple, any three
nei ghboring or ics 52 forman equilateral triangle of the sane size as an
adj acent equilateral triangle fornmed by another three neighboring orifices

52. The orificg eaaos&taauqs.pa wcéréf&aﬂwywémufg dﬂi‘a'irﬂdlaﬂéﬁ%&%@:e@ﬁw and

flow velocity t revents o redu probability of
backf | ow of an{ er‘“’@ﬁ@’f’ﬁﬁﬂ a@ﬁ%@“ﬂﬁ"@“?ﬁ@@@ﬁé@”‘“ﬁﬁ"ﬁ@' ".‘Lﬁ“ﬁﬁ"“t%fefaﬂyeral

pi pes 16. EaCha%%Hn@pép%ritﬁﬁlhtﬂ?%&vefmb%ﬁfehuﬁsmwgﬁoﬁﬂefs%u&wm' ng the
oxygen feed Into the fluid bed catal yst 20 contai ned t he reactor vessel

12 (Fig. 1). In 25’*‘9@@"?Pf'ﬂgﬁh@vé&cb?ﬁséﬁﬁmbs@&%wCﬂﬂsét’é?tﬁh% shroud 54

extends dowwvapgies 60! e cREsk élét@s 86 afd dHBh¥cteP I RE re¥PeétiVe bBf6Hh Bnddsy DY
wel di ng, the header pipe or the lateral pipes 16 (Fig.

nd
10). In accordaﬂb%smﬁlqchﬁsﬁé\?éaf’?‘(ﬁ\a %?'cﬁ%?&“]"&@?e?’sapﬁﬁu@uﬁhf%'ﬂhd t he

shrouds. The s{higHthd proteelive shifduds B eR@naPThé oﬁémigstdzearé e&e@ﬁtgevmaahr ouds 54
30 and are connected to the correspongﬁ 8 condu ackets 40 _of the

hoader -7 i [ 1 Theslisroaters:sithe shronds $4gp o tpskohias 55 apd stiouds 51 ne. 1o,

preferably by l@éﬂh%aﬂ&&%ﬂﬁ&'rﬁéu\féﬂéﬁﬁe bﬁémaenhetoheeisﬁlaeydsréémand shroud
jackets 56 is filled with thermal insul @G" refera I% a_ ceramc paper
8 gn betiye

i nsul ati on, & o3eQRfect the M?'Pﬁ%’a@ﬂr‘“ﬂ@ an space; eatheshroyds cnds of
the shroud jackehad Srodd Rcketd56.2AS isPréfemed, Q%Q\r&‘idm& ﬁfoﬂs 60. The

cheek pl ates 68Isare connected to.the res ectlve bottom en of the

shroud | acket s988ngs Beypad the respective cheek plates apshoym. e ¢ ur e, thr ough which

the protective shr Retéming néw teFig. 11Tbﬁoﬁji§éﬁiféﬁ£llrﬁ3sgéﬁrﬂiyziﬁﬂcdtﬁﬂﬁr t han
0 ena t he che ates 60 and shrouds

E:)ze ?garerg';)ggz gﬁ?&& 'i‘gﬁr’ﬁo %t Fﬁ@lfeﬁq lipg 70 gs fﬁf@eﬁﬁﬂg‘i’lé‘?‘; infld cheek plates 60
retai n 1s communication with the sparger 10 at the header pipe 14. In the lilustrated
embodiment, the feed line 70 generally includes tube couplings 72 and 74
respectively connecting opposite ends 90 and 92 of an elbow pipe 76 to an
oXygen feed source conduit 94 afd a transition conduit 104. However, other
means, such as welding, may be used to connect the elbow pipe to the conduits
20 94 and 104. Like the header pipe 14, lateral pipes 16 and nozzles 18, the elbow
pipe 76 is surrounded by a jacket 78 spaced apart from the etbow pipe 76.
Spacers 80 (Fig. 12) maintain the annular space between the elbow pipe 76 and
conduit jacket 78. The annular space is filled with thermal insulation, preferably
a ceramic paper insulation, to cover the exterior surface 82 of the elbow pipe 76.
2s Cheek plates 84 are connected to the respective ends 86 of the conduit jacket
78.

The oxygen feed source conduit 94 extends through an opening 96 in a
side wall 98 of the reactor vessel 12. A penetration coupling 100 connected to
the reactor vessel wall 98 surrounds the oxygen feed source conduit 94 for

30 protection. The transition conduit 104 is sealingly connected, preferably by
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,0 and protect the thermal insulation within the annul ar space between the
shrouds 54 and shroud jackets 56. As is preferred, the shrouds extend only
a short diwbapesepeyond the respective cheek plates as HavWs00/R®8ker i ng
now to Fig. 11, an oxygen feed line is generally indicated by reference
nunmeral 70. The feed line 70 is connected to and in fluid is conmunication
with the sparger 10 at the header pipe 14. In the illustrated enbodi nent,

the feed line pectlvely
connecti ng oppé;s%lkﬁgI tgéhéﬁée?ﬁlgﬂdlg T?'H édnﬂﬁﬁ(ﬁ%gﬂ{%gogeﬁ méﬁ@gen feed
sour ce condwtsmedmaafromamndubmcwﬂéﬁmatmnnm&ecqmdhléjackg’teans such
as wel ding, ma : rﬁftréi'@ Hits 20 94 and
104. Like the ?‘éggréélﬁ'gﬁ‘ﬂtetﬁiﬁ%g%" Heprg#emw%‘gﬁﬂkﬁozz es [fg t he el bow

pi pe 76 is sur conduitd@4 pnd mommemsgpmwamtspaqedmmmeemmw pi pe 76.
Spacers 80 (Fi pi pe 76
and condui tJ:J g’(‘:.' %ﬂg@gf %ﬁétﬂn#}? péigéeratl?‘s ?Fﬁﬁwﬁgh&? er ma ver

i nsul ati on, prmysur&ceéﬁéﬂﬂ)e}ﬁpﬁﬁoﬂ eenduihil Q4o A plate displdP is he exteri or

eenocti ve. onaneten i dng 113 of e AR aBERIGE iR tsdggwsﬁé%to the

respecti ve ends con eed source
condui t 94 ext ommnghﬂdugmawhwpélmwsmmonn@uw@& .| 98 of the reactor

vessel 12. A penet rgfgiy %gggmsds%%(), agﬁaﬁq it %sg&éﬁe e b@BFéding¥essel wal |

98 surrounds the ox ource con U|t r ot ectlon The

transition eond?2Q and 2R Ehespaceswithjn %‘Gr?ﬁé'ﬂﬂ-’eb?o %\Q@raaﬁlay’%? the igbe\0
01/03823 PCT/ Uég.ﬂf ﬂ%a Id{}ﬁaﬂ-ﬁ%ﬁed&ﬂmfhﬁﬁnilmﬁﬁorp'p%r&ﬂly a cefantié tion

conduit 104 is aced apart froma conduit 106 t hat

i s connected t ipsulations émenyer the gxtedor Sl'!ﬁ%?%ﬁé?%@@ﬁ@bﬁ&a%*‘giﬂ%e 14,
preferably by Eﬁ&?‘#%wel gBFtﬁHﬂﬁd)Bﬂheﬁ'ﬁﬁﬁﬁantwﬁ&ﬁtmdelﬁé\ﬂﬁﬂktmﬁﬁket 106

forman annul ar space t between I n hernmal i nsul ati on

preferably a c@%ﬂ@%ﬂaﬂ%fcﬂcﬁ@@"w Grhe gasing|1R? ingludes 8 shesk plate 132that j or
surface 108,0f hhdign bpeHitiy 134 oG Hich tHe élbow\pipb ?5 extéhds: Thbakihg also

includes a cheek plate 136 that has an opening 138 through which the transition
conduit 104 and conduit jacket 106 extend. The cheek plates 132 and 136 are
preferably welded to the respective ends 140 and 142 of the outer casing 122
and are operative to maintain the thermal insulation in the annular space. The

20 casing 120 aiso has cheek plates 146 and 148 connected at its ends 150 and
152, preferably by welding. The cheek plate 146 has an opening 154 through
which the elbow pipe 76 extends. Likewise, the cheek plate 136 has an openiﬁg
156 through which the oxygen feed source conduit 94 extends.

in view of the foregoing, it will be appreciated that the sparger 10, as well

25 as the oxygen feed line 70 connected to the sparger 10, are substantially
entirely surrounded by thermal insulation. The insulation, in turn, is substantially
entirely covered by the spaced apart conduit jackets and shroud jackets to
stabilize and protect the insulation. The size of the spacing and the
corresponding type and amount of insulation depends on such factors as the

30 size and configuration of the reactor vessel, the inlet temperatures and flow
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connected to the end 112 of the conduit jacket 106. The plate disc 110 has
an opening 114 through which the transition conduit 104 extends. The tube
. coupl i ngs 7voem@383 are disposed In respective outer casi RgS/US4W4%80 and
122. The spaces within the casings 120 and 122 and around the tube
couplings 72 and 74 are filled with thernmal insulation, preferably a

ceram c paper insulation, to cover the exterior surfaces 124 and126 of the
t ube couplings I ' 30, idion
conduit 104, el %Wﬁ.ﬂgé nga;fg%'ddxmgerelq%iéd soﬂé%ﬁegé'né ui?égﬁaﬁ%e casi ng
122 incl udes awhicbdhe pparger 103hdiraactort? drasorstructedni ng 134 t hrough which the

el bow pi pe 76 ext enﬁ.;q ' ' S t hat has
an openi ng 138 throug tha [ (!I?g?‘r?g&? ?‘gﬁg’ir}elbgﬁéﬂggegh?{%ﬁ?%@ff‘"gheghg%ﬁggi t jacket
106 extend. Thaateloébsatiansfes froGrthainderibd of the eeactor vésaeht2.yAs\e resull, the t he
respective epd ' jve to
mai nt ai n thept E%é%@%gﬂﬁé?ggﬁkF%dﬁﬁéﬁg‘rﬁﬁﬁﬁaéw%%é&m‘?%g 2t8a asfeﬁ%g 120

al so has cheek thg baaser pipg 14.lateral pipes 1f @nd shrouds 54 of theisparggiOaod 152,

ferably b T, 4 ' th h
Bhich the. el borohihiins et SRS nthebealfcr idorBedBifinilficdiad ' 7.0V 97
openi ng 156 t ihasethreughi foam igndingx ropatidulasbecausedbe insulation simusditgties. | n
55t he oxy g HPPE R4 skdendd bsBRARRAG Y Tnifh Jr 18 sirdfos bR itk 2 vl

ss as the oxygen e conne € S ,
subst ant i al [ likely aichancexaf pramaturedr updesirablegkidation reactions fromidsvelapiog at i on,

in tum is S“b%tegﬂh'b%héé’oﬂﬁgkﬁfoﬁbé’ overed by the spaced apart conduit
jackets and shroud jackets to stabilize and protect the insulation. The

size of the spaci nglafwithetieducasthe ehansedf iggitiop ptthassamerbifhthehteadas ul at i on
Vossel . the | nPe Cidraliinde b, dh irpl ot o eingietedlot ik walfvecact of
PCTI USOO 14981 highgesistange torronipustion withithe axygen ferda Freferred metalvinguda f eed,
and the metal QfckeldHdcdppitalcRa idt ekample kel S8t orMorkf 486, AthGUbhitiirt ©d-
metals such as stainless steel may also be used.
During the process of manufacture of acrylonitrile, the reactants, i.e., an
ammonia feed and propane feed, are fed into the fluid bed reactor 12, which
contains the fluid bed catalyst 20, via a sparger or cther delivery apparatus (not
20 shown) upstream, downstream or at the same elevation as the oxygen feed
sparger 10. An oxygen feed, in the form of pure oxygen or a mixture containing
a high concentration of oxygen, is fed through the oxygen feed sparger 10 for
dispersion directly into the fiuid bed catalyst 20. The catalyst 20 in the path of
the nozzle outlet streams is preferably comprised of finely divided catalyst
25 solids, for example having an average particle size of 50 microns, that assists in
resisting or retarding the formation or propagation of flames. The shrouds 54
are sized to maintain a gas jeﬁiné velocity, for example between 20-30 feet/sec,
into the fiuid bed reactor 12 without substantial attrition of the catalyst contained
therein. The fluid bed pressure may by example be about 15-17 psig and at a
30 temperature of about 490-500°C.
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The thermal insulation blocks heat transfer, or substantially reduces the
rate of heat transfer, fromthe interior of the reactor vessel 12. As a
resul t, thavesomeassder ature of the oxygen feed i s maintai n@GTHISYIA8
terrperature that prevents the header pipe 14, l|lateral pipes 16 and shrouds
54 of the sparger 10, or contam nants that may be in the stream of oxygen
feed communi cated therethrough, fromigniting. In particular, because the
i nsul ati on surroundi madélfvf thexdparyet $0 Wis exiistrocted indrebriahtenlvittythehe f ul |

R s B N R R RO TR
shrouds 54. Tocémimuhicstes thdlsxggdrfeed toten eutWardipaxténding spackd spamafegar 10, the
that have ©hi gRPee 30 ThnnéadBEAig s oE Biesl Rires | BRET gt he e it cr od
nmetal s i ncl udetd 8 hdzales whithdndhajetRe oﬂideeﬁﬂ and eniroedmhm extérikel 200 or
Dur'i ng the pr oBeUavay (aln tnaBachrin S A9 BrierisF oo, o asgel BRES IO e an
Sty s:"ﬁfsfegmz@zzm@%ﬁ*:ﬁ*?gngﬁh?ﬁs?ww o 32
S (] a .
?ﬁgégi;;Zn( Pgé;?caﬁaz\gﬁgf 10g Angoxyggjlmqugid, in T%‘{e TT])( m of pur evgilyggnazr
ron Sen b byl SR B GO B8 DBl 000t
20. The cat al yrdaciodtemperatarefiathie rafge dftaboutxt0dite abaut 500°C; thectemperaturpr ef er abl y
C s 1 1P Bl 8 et g e d P12 G Bl
retarding the bystendard heatitransfepeajaulations)o fThelosfices. weThelzedltoandataBléla are sized
nto the T1u; dvaeel s Hhoeissdhbinaon s bodl AT hEsP B Blicsndthd TPCT 00T o,
cont ai ned #heshrouds Wére sized talattainia gasjetting aehan;y ibthecrangepofaabost 2tout 15- 17
psig and at a 30, LERREE Ath £adid baPPebsute B ARU15-17 Peig.
Although the invention has been shown and described with respect to
certain preferred embodiments, equivalent alterations and modifications will
occeur to others skilled in the art upon reading and understanding this i:
20 specification and the annexed drawings. In particular regard to the various :

functions performed by the above described integers (components, assemblies,

devices, co_mpos"ntions. etc.), the terms_(including a reference to a "means”) used

to describe such integers are intended to corespond, unless otherwise

indicated, to any ihteger which performs the specified function of the described

25 integer (i.e., that is functionally equivalent), even though not structurally

“equivalent to the disclosed structure which performs the function in the herein

illustrated exemplary embodiment or embodiments of the invention. In addition,

while a particular feature of the invention may have been described above with

respect to only one of several illustrated embodiments, suéh feature may be

-11-
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WO 01/ 03823 PCT/ USOQO 14981 A nodel of the sparger 10 was constructed in
accordance with the invention and, as illustrated in the Figures, includes
‘the. header WO #3823 which comuni cates the oxygen feed tRCTVESoo/p98mar dl y
extendi ng spaced apart |ateral pipes 16. The header pipe 14 or |ateral

pi pes 16 communi cate the oxygen feed s to 19 nozzles which. include the
orifices 52 and shrouds 54 that extend downwardly (into the paper in Fig.

2) fromthe he Ay ~ i aathe feed Line 70 1s
central ly di spﬁgr mrgtejpgtth ijoég%f yoﬁgﬁgﬂrf‘eﬁ;gég?fé% oérﬁ%%g'?b@%m&% ByMAReso as to
di stribute the desijeseandradvantagedusifor anygiveoss particulér appticatied. react or 12. 10
Tests conducted wth such nodel have shown that with a fluid bed reactor
tenperature in the range of about 400 to about 500C. the tenperature of

t he oxygen feed can be maintai ned at about 90 to about 120C (as esti mated
by standard heat transfer calculations). The orifices were sized to
maintain a velocity in the range of about 400 to about 600 ft/sec at the
orifice and the 15 shrouds were sized to attain a gas jetting velocity in
the range of about 20 to about 30 ft/sec, with a fluid bed pressure of
about 15-17 psig. Al though the invention has been shown and described with
respect to Certain preferred enbodi nents, equivalent alterations and

nodi fications will occur to others skilled in the art upon readi ng and
understanding this zo specification and the annexed draw ngs. In particul ar
regard to the various functions perfornmed by the above described integers
(components, assenblies, devices, conpositions, etc.), the terns
(including a reference to a "nmeans") used to describe such integers are

i ntended to correspond, unless otherw se indicated, to any integer which
performs the specified function of the described 25 Integer (i.e., that Is
functionally equivalent), even though not structurally equivalent to the
di scl osed structure which perforns the function in the herein illustrated
exenpl ary enbodi nent or enbodi nents of the invention. In addition, while a
particular feature of the invention may have been descri bed above with
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respect to only one of several illustrated enbodi nents, such feature may be
-11 ilglili WO 01/03823 PCf/USO0n4981 - conbined with one _aor re other

f eat ures oWQHO3BBher' enbodi nents, as may be desired anacaﬁgﬁ%Vﬂﬂeous for
any given or particular application. -12 WD 01/03823 PCT/ US00/ 14981 What
Is claimed is: 1. A sparger for injecting an oxygen feed into a fluid bed
reactor, conprising: a conduit for conducting the oxygen feed, a nozzle
connected to it cUMibd isf Or passage of the oxygen feed from5 the conduit
to outside the sparger, the nozzle including an orifice and a shroud, and
I nsul ati on surroundi ng the conduit and al so the shroud substantially the

full 1ength of the shraudargér fofinfaeBRdIEN oRRef fdedfiftblauidbealrgdcidrl, conpri sing

a conduit jacket surrounding the conduit"and a shroud jacket surrounding
the shroud, areMPR@MS:ein the insulation is interposed between the condui't

and conduit jackety ulP R ERductintthe Biktien fag] the shroud jacket. 3. A
sparger as set forth in claim2, wherein said shroud jacket term nates at

a cheek plate at |anpzeiesonneded tp the epndyit fospassage of the@xygendeediiom| ar  space
bet ween t he, Sme%ﬂd@f‘ﬂ ctltidiHe kgariér the‘hozfle R anHfi6Eand #sHrbud,n claim 3,

wherein the cheek plate has a central annul ar edge spaced radially
outwardly of 8¢ shroud, whereby the shroud and cheek plate can

di fferentially expaafbtishislfoundhgthe&dndiit aheaks B sHGLRI subStafhtRllipthe t he
insulation interiorly thereof. g A fluid bed reactor conprising a reactor

vessel for cofiidensthhef the shroud.

2. A sparger as set forth in claim 1, comprising a conduit jacket
surrounding the conduit and a shroud jacket surrounding the shroud, and
whersin the insulation is interposed between the conduit and conduit jacket and
between the shroud and the shroud jacket. | )

3. Asparger as set forth in claim 2, wherein said shroud jacket I
terminates at a cheek plate at least partially closing an outer end of an annular "
space between the shroud and shroud jacket. : ;

4, A sparger as set forth in claim 3, wherein the cheek plate has a
central annular edge spaced radially outwardly of the shroud, whereby the
shroud and cheek plate can differentially expand while the cheek plate functions
to retain the insulation interiorly thereof.

5. A fluld bed reactor comprising a reactor vessel for containing a
fluid bed, and the sparger of ciaim 1 extending within the reactor vessel.

6. A method for introducing an oxygen feed into a fluid bed of a
reactor which is maintained at a temperature of about 400°C or higher, the
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fluid bed, and the sparger of claim1l extending within the reactor vessel.
6. A nethod for introducing an oxygen feed into a fluid bed of a reactor
which i s maMXOMIRY at a tenperature of about 400C or hi gRET’US'!“Hé’s‘ 13 11 |
111 12121 12 212 212 it | I' I | This Sheet Has Been Repl aced | I11TCL n
s ~litiltlu LELEEELETETEET 1 WO 01/ 03823 PCT/ USO0/ 14981 rrethod conpri sing
the use of a sparger disposed within the fluid bed for introducing the

oxygen feed lnmmﬁoh%aﬁlbﬂmﬁbthedjsébmuﬁ&rg&tm}gﬁeédwamsthemiﬁ& Bédigr  Spar ger
nozzle. 7. A ma;rfgd as, set forth wherein the sparger nozzle is

surrounded by % m%ﬁﬁ'qeﬂé‘iﬁda‘f‘ﬁ%ﬁe wid Pﬁ@ﬁ\%&ﬁ'ﬂ?&ﬁ%ﬁlﬂﬂi@dj acket and
the nozzle. 8spafgermesger for injecting oxygen feed into a fluid bed
reactor conprising: a header pipe for comuni cating oxygen feed into an
interior region of a fluid bed reactor operating at a reactor tenperature;

s at least one |at@ral Rh%@ﬁs@éﬂfdﬂﬂn&él@iﬂ@%e\é’inme@pglg@ ns%,y.gatlon wi th
sai d header pi east one nozzle extending fromand I n

comuni cat i on 'T‘W"é?‘* A acg%{laad insyiglien Bl“i‘}@'pefeds%ﬁtﬂewhméﬂQﬁ‘etrﬂfﬁéh%md in
fluid conmuni cadzzien with the fluid bed reactor, 10 the header pipe.

| at eral pipe, and nozzle being operative to Inject the .oxygen feed into
the reactor and being at least partially thermally insulated at their

exterior surfaces fgor Inbpé?géﬂfﬁgn}éemfgéﬂygérﬁfeéﬂwﬁd@ﬂhﬁ'&%d'réﬂc%r' or of the
reactor to the respectlve Interiors of the header pipe, lateral pipe and

nozzle, in or SR B0 nt ai n, at a fluid bed tenperature greater than
about 400C, the t emheadénpise for communicating oxygen feed into an interior region of a

fluid bed reactor operating at a reactor temperature;
5 at least one lateral pipe extending from and in fluid communication with
said header pipe; |
at least one nozzle extending from and in fluid communication with either
said header pipe or said lateral pipe and in fiuid communication with the fluid
bed reactor;

1o "7 the header pipe, lateral pipé, and nozzle being operative to inject the
oxygen feed into the reactor and being at least partially thermally insulated at
their exterior surfaces for inhibiting heat transfer from the interior of the reactor
to the respective interiors of the header pipe, lateral pipe and nozzle, in order to
maintain, at a fiuid bed temperature greater than about 400°C, the temperature

15 of the oxygen feed below a temperature at which the materials of construction of
the header pipe, lateral pipe, and nozzie would ignite.

9. A sparger as set forth in claim 8, wherein the header pipe, lateral
pipe, and nozzle are at least partially thermally insulated at their exterior

surfaces for maintaining the temperature of the oxygen feed ata temperature
less than about 150°C.
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is of the oxygen feed below a tenperature at which the materials of
construction of the header pipe, lateral pipe, and nozzle ”ﬁﬁi{n@ Lgnite.
A sparger a0oe#8828orth in claim8, wherein the header pi }%:T 18 pi pe
and nozzle are at least partially thermally insulated at their exterlor
surfaces for maintaining the tenperature of t he oxygen feed at a

tenperature |ess than about 160 C -14 i U T I T I e R A

11111CMSISqOQ ey 41953 feth set forth
;ga’?ggrae' Hﬁ h dHhia

in claim8, wherein the"’l.té sPl nsu até%‘n jw S rltswgstﬁa cg“r%%urhﬁ%np aper

material . 11. oompsisesy@ceramicpaper matemal.n cl ai m 8 wherein a jacket is

provi ded about the outside surface of the thermal insulation to provide a
protective surface for the insulation. 12. A sparger as set forth in claim
8, wherein at Ieasﬂ1one‘\war9¢f@ss¢b@ﬂbﬂn?Jaip\ss,.Wh&teénalac!sfﬁt@%pfoﬁdemozzl e are

constructed of H{sﬂ g‘IF,g I ?}g\‘ﬁ h oxygen. 13.
A sparger as sebt% In clarm 1Eéﬂm£r|2'ﬁ{ag§ﬂo ast ongm?am%] header

pi pe, lateral qﬂrfpeefoothmoﬂat@nare constructed of Mnel 400 or Nickel 200.
14. A fluid bed reactor conprising a reactor vessel for containing a fluid

bed, and the sparger of claim8 extending within the reactor vessel. 15. A
fluid bed reactor 48 seh spasgernasisetforthimelaim 8, whereiniatiepstone ofithe bed catal yst

in the react Orhe‘éﬁgﬁﬁbe I2tEral @p&ldi'nGZii@Qrerc%ﬁ&ﬁB{ed%? a%eﬁé?fﬁahis'r@slﬁéﬁ' m 15,

wherein the shrou Ssized to attain a gas |etting velocity of about 20
to about 30 fdercopbustiopvdh®xygeny. A fluid bed reactor as set forth in claim
15, further conprising a feed line that penetrates a wall of the reactor

for comuni cating oxygen feed fromthe exterior of the reactor to the
header pi pe. 13." = A sparger as set forth in claim 12, wherein at {east one of the

" header pipe, lateral pipe, or nozzle are constructed of Monel 400 or Nicke! 200.

14.  Afluid bed reactor comprising a reactor vessel for containing a
fluid bed, and the sparger of claim 8 extending within the reactor vessel.

-——15. A fluid bed reactor ds set forth in claim 14, including a fiuid bed
catalyst in the reactor vessel.

16. A fluid bed reactor as set forth in claim 15, wherein the shroud is
sized to attain a gas jetting velocity of about 20 to about 30 feet per second.

17. A fluid bed reactor as set forth in claim 15, further comprising a
feed line that penetrates a wall of the reactor for communicating oxygen feed
from the exterior of the reactor to the header pipe.

18. A fluid bed reactor as set forth in claim 15, further comprising a
feed line that penetrates a wall of the reactor for communicating oxygen feed
from the exterior of the reactor to the header pipe and wherein the at least one
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18.. A fluid bed reactor as set forth In claim15, further conprising a

feed line that penetrates a wall of the reactor for CO%()M%?PWQG”

. feed fromWR&VBR3%rior of the reactor to the header pipe an ein the
at least one -15 12 I ~1I"1 L0l ~11 "~ 00 b0l 11t CL Mi HIL: W

01/ 03823 PCT/ US00114981 nozzle conprises a plurality of nozzles including
respective orifices, the feed line being centrally disposed relative to

]E heOI noz _z:c es rr1a nﬁbz%ié&oﬁﬁin’&é@@ lubsiityd naﬁlég'ligwﬁ@b rdsﬁedgil? biifidey|tRe gé%a_nﬁéyge n

eed uniformy, throu ut. the reactor, : met hod for .introduci ng oxygen
intoafluid bhging et d'swﬁﬂfégtlvﬁ3°W@%‘Eﬁ?“@?‘emﬂﬁmgﬁnﬁwﬁn f eed
into the flui dtobﬁaﬁﬂmﬁfewxygému@bnimnﬁpamaeghouamé reaglért ai ni ng the
tenperature of the oxygen teed while inside the sparger below the
tenperature at which the materials of construction of the sparger would
ignite. 20. A nmethagd. asAaRithdddot iftréducihgaixygehdnto s fiuitFbed-r@EBG ST N

mai ntai ning the t_e[rpeglature of the oxygen feed while inside the sparger at
a tenperature SAMPISIG e 88PE$8F 120 C. 21. A nethod as set forth in claim 19

further conpri si ng intddoéing Bkygen fédadntoanemlidibed Rabfor thisughrisdpdfyefniace of
t he sparger which cont a,c}s t he re%ﬂ(}t ap&% at a te‘gﬁeiﬁat ur e _bel ow t he
po eGHh

tenperature at whi CPRRRIRINGthetemper REYgeRdE ingifia the SRR woul d
ignite. Il!111bélowthd teimpbialire kt Whith thelrhdtefialsSof cohstruction of the sparger
would ignite.

20. A method as set forth in claim 19 further comprising maintaining
the temperature of the oxygen feed while inside the sparger at a temperature of
about 90 to 120°C.

21. A method as set forth in claim 19 further comprising maintaining
the temperature of the inside surface of the sparger which contacts the
reactants at a temperature below the temperature at which the materials of
construction of the sparger would ignite.

* [ L M s *
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