- Title: SPARGER FOR OXYGEN I NJECTI ON I NTO A FLU D BED REACTOR [err]
Abstract: A sparger (10) includes a conduit for conduc;inﬁsaammxyge?4fged,
a nozzle (18) connected to the conduit for pas- sage of the oxygen fee
“fromthe @9 {783t 0 the outside of the sparger, the nozzl ePFI‘g'EIS%?’h@PUdi ng
an orifice (52) and a shroud, and insulation surrounding the conduit (14)
and al so the shroud (54) substantially the full length of the shroud. A
met hod is provided for producing acrylonitrile via propane ammoxi dati on,

d i's pr _ i a propane amroxi
(120 andi nt r odth A REE FORREYCER AR BN BT o i o en RRARTER | cast.

one insul ated and jacketed sparger nozzle for reacting with

Field of the Invention

The present invention relates generally to spargers and more particularly
5 1o a sparger and method for adding pure oxygen or relatively high

concentrations of oxygen directly into a fiuid bed reactor.

Backqround
Significant economic advantages can be realized by using pure oxygen

10 instead of air to form acrylonitrile via propane ammoxidation. The ammoxidation
process typically consists of reacting propane, ammonia, and air in a fluid bed
ammoxidation reactor containing a suitable ammoxidation catalyst to produce
acrylonitrile. Also produced are high concentrations of unreacted starting
materials, for example, unreacted hydrocarbons and other remaining flammable

15 reactants. These unreacted materials are typically re;:ycled, that is, 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 fiuid bed reactor is 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, fiammability 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,

25 temperatures may vary within the reactor vessel from about 400 to 500°C and,
accordingly, spargers disposed within the reactor vessel will likewise vary in
temnperature as will the reactants carried by the sparger. As the temperature of
a conventional sparger increases with increased reactor temperéture, the
fiammability 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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at | east one of the propane feed and ammonia feed in the presence of a

« flui-d bed catal yst. 8 January 2004 WD 01/03823 PCI/ USO® Jeng@y 20PARGER FCR
- OXYGEN | NJECTI ON I NTO A FLUI D BED REACTOR Field of the invention The - '

.- present _' rel ates generally to spargers and nore p I 5to
" a sparger angﬁiré{]hod for addi ng pure oxygen or relatively ﬁ%h%’ﬁ {
.concentrations of oxygen directly into a fluid bed reactor. Background

“Si-gni fi cant-.econoni ¢ advantages can be realized. by usi ng pure oxygen io
instead of air to formacrytonitrile VI a propane ammoxi dation. -The
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. catal yst. to the eddsed m@gyhaaaﬁwaﬂnny tu‘NrtSO ﬂ@f@damgé Qﬁ&?@ithaGQBP&B 4@y 1 ons
~of .unreacted ‘st r1| ng ,;materjals, for exanple, unreacted hydrocarbons and.

“other remai i 'bstpglspé&ateaﬂ%meﬁége@i% ffusad te injer Pura exygear e
_typically rQﬁY@l'a&%ly h@ﬁtcoh&ntFﬁt?&%guof'onéen rrﬁ&;)’%hﬁe §E&ft§:’§ll BadlpgaRack to
. the fluid bed reactor, Delivery of an oxygen ¥ conpri S ng oxygen or . hi gh
concent ra¥ i dwisl bed regelngaasselfor prapane amundyidatiosact or i s chal | engi ng because
- of the sensitivity of working with pure oxyger or oxygen-rich streams. By
usi ng an oxygen feed 20 instead of an air feed, flammbility envel opes are
~wi dened -and oxi dati on reactloﬁ_g ar\aof:ﬂieahmadonTypl cally, one or nore
‘spargers are.. |nc or 5‘? the fluid bed reactor_ vessel for delivering

“into the interi o "‘gﬁﬂ UHPEONIASTH PPRIPET AOF HEJPeHd@at s of the
. anmoxi dat | oaxfagm:eea tnt&ﬁﬂﬂ@b@d@éé&éﬂﬁﬁ@ﬂ%gﬁ%ro%ﬁﬂﬁﬁéﬁ zZs

. tenperatures may vary within the reactor vesSel from about 400 to 500C and, _
.accor dind y apeliztiga far igiesting,ag oxygen feedriatorafiwid bed watalgic readtbr forkma/vl se vary

N teﬁperaﬁgin%ﬁ&awddfat&ﬁﬁéﬁé‘ﬁe%rﬁﬁd Eﬁﬁ(ﬁ@%g%geeﬁquﬁ% &,@S Ma¥ot or

fenperature convent'i O spar ger
't enper at ur e betcbgger emnmmaur (gyeaiérmau(ﬂmmygﬂra preaxyadn (1008 6xyyensence of

an oxygen f I|v t her et hr ou ncr ease._As a consequence,
spargers coﬁﬁgh?g%%’ ?th \gg % oxygen). Other

representative promsses in whlch pnnc:ples of the instant invention may he
15 employed are the catalytic cracking of oils to produce gaso![ne and other hght
-hydrocarbons the coking of residua, coke gasification, the oxidation of benzene
orn-butane or maleic anhydride, the ammoxidation of propylene to acrylonitrile,
and the oxidation of hydrogen chloride to chiorine. |
According to one aspect of the invention, the sparger-is’
2 characterized by a feed conduit for conducting the oxygen feed and a nozzle
_ .oonnected to lhe feed conduit for passage of the oxygen feed from the feed
) : " conduit to-outside the sparger. The nozzle indudes an orifice and a shroud,
o - . '_:_nsulahon sumounds theoondust and also surrounds the shroud substantially the
- Iength df the sﬁrﬁud 7 ‘A conduit jat.ket surrounds ~ .
25 lhe conduit and a shmud jacket sumounds the shmud and msulat&on is
7 .'mterposed between the conduut and conduit jacket and between the shroud and
the shroud ]acket. The shroud jacket terminates L
“at a cheek plate at least partially e!o,sing an outer end of an annular space
‘between the shroud and shroud jacket . |



. PCF/ US00/ 1 4981 exhi bit undesirabl e burning because of their increased
likelihood to ignite within the w dened oxygen flanmmbility limts. For
exanpl e, spargers nade of ordlnary netals |i ke carbon steels or even
stainless steels, if used 'to inject pure oxygen .or relaBiJaevsryR0eh
concentrations . of oxygen. may ignite and locally buminside a s fluid .bed
reactor vessel for propane ammoxi dation. Summary of the Inventi on The
present invention provides a sparger for injecting an oxygen 'feed into a
fluid bed react 8gcording iaprothriashed o thetinvaritian, a tuid ppdl resstareamptses aj ect i ng
an oxygen feethrBid fr bhiiblBeraahel 4id & shaRe kel I yarIaat i on of
a propane . an anmonr a eed he o ee e oxygen

enri ched aVﬁPssebfpééQ'é'ﬁryQflﬁarﬁxm%f@%‘;*m)hefbmeed)xygen (100% oxygen) or a

hi gh concentr at hogh @hg BXNIRR: fihd 4
representative pr oéesges in V\r/n(alg([;ﬁ&tor Fhr?c es cg% fﬁﬁg :%SEQ%\EB?P%%'H% on may
be 7s enpl exyegn dead !ﬂwwaeq’fqa@tqtrce@nnm heagler pipedonrasingcajiagol i ne

and. ot her Ljglh ﬁf%ﬁﬁeﬂeﬁ Io&r aild ¥k e fication,

t he oxi dati o&% offeét%n?ene peg Eut ane or gtlﬁﬁbgértﬁhngrcéﬁgﬁegétﬁ}

ammoxi dat | BRSFatgieopy | ene to acrylonitril e. and t he oxidation. of hydrogen
chloride to chl gribag onbeR&LIHBY ck@n&RE id t spar ger
- is 20 characteri zegnby a ngdecoﬂg ?t or cl(r;(r?il Ec({&?nnrgw etbgwgestﬁm?eed and
a nozzl e heasleheteed to the feed.conduit for passage of the oxygen feed
fromtfpe feed &lqgéié{'ohehgzﬂélg%ﬁcﬁnéﬂsmsé?ﬂr Hﬂﬁﬁ cgﬂﬁngf? lbﬁ (‘elttnges%I(Pn
orifice and a shroud, "insulation Surroun e con al so surrounds
the shroudheadss piRetar sRidyaters Pipe @rdtimflyd commuplertioniwith mecfbnwmct reagioket
surrounds 25 thgeqRAadu dindMsled fp=Teld and
insulation is i nteer poseﬁI bet \?veeEIBt'he &guﬁmﬁé eggg)ltn SFfﬁ%gélﬁgﬁgnd bet ween
t he shroudfegddnto thecW@C@h@%@elpﬁékléﬁsmﬁélaﬂhﬂtﬁma]hal@R@@teﬂ@t Hieirgxtesiont a cheek
plate at |§‘lﬁ=§éce§’ﬁfrt1rﬂl'%in§@ i‘f]é%"?'trﬁgsf r%&%ln%ﬂrgthéﬁeﬂﬁ} e 18BG&Bve DET VEEN

t he shroud and shroud jacket . January 2 ccor to anot her
aspect 1of NkRsiors&fdhe hester aipe) sl ardheazale, doergel teeeatatalm ebz fldid bedssel

for contai @ivi@rauf! di‘éﬂepﬁgn %Bgut@lo‘é% Q'ierﬁ’be?ﬁ@?@?f {He Egyd(}ntfggd b&EBRECT

vessel for delivery an oxy% |nto t
temperature at whlch the ma enals of construction of the header pipe, lateral pipe, and

nozzle would ignite; and
wherein the nozzle includes an orifice and a shroud having a cross-sectional

20  area greater than the cross-sectional area of the orifice, insulation surrounds the
shroud substantially the length of the shroud, a shroud jacket surrounds the shroud,
with insulation interposed between the shroud and the shroud jacket, and wherein said
shroud jacket terminates at a cheek plate at least partially closing an outer end of an
annular space between the shroud and shroud jacket.

25 The foregoing and other features of the invention are hereinafter fully described
and particularly 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 or a few of the various ways in which the
principles of the invention may be employed.
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- According to another aspect of the present invention, a sparger for
injecting 5 oxygen feed into a fluid bed reactor conprises anhagdoo4pi pe
for conmunjcat | oxygen feed into an interior region of fluid bed
- react or op‘gfc"g't'%at a reactor tenperature; at |east one ﬁﬁé’?’%&f’"ﬁ%e
extending fromand in fluid communication wiwth said header pipe; 10 at
| east one nozzle extending fromand in fluid communi cation with either said
header pipe or said lateral pipe and in fluid conmunication with the fluid
bed reactor; the header pi pEWWM%MWQEI e being operative to
i nject the oxygen feed into the reactor an erng at least partially
~thermal |y insul at dd9al iseimpliisd sshegiatic stsssestionab llustratian afiaftyihbed
transfer fro [ 5 r . i 5 interiors of
t he header pr}gg%rgﬁﬁ?féfggem%ﬂ%r{%?%,m %%0&5'? er W@%i'%& 'R at a fluid
bed tenperature driga? ira tiossrsediional vide 6f thetlid begpreraatonae vidweddeoraXygen
feed bel ow a I'éﬁ@%i%tﬁ € at which the materials of construction of the
header pi pé, PafRFx pi%é; and nozzle would ignite; and wherein the nozzle
includes an orifi didgadid screbs-sediohaiag oba BEaGErHSS bl Bedpargdd) A" Bawed eat er
t han the crosF-siﬁtilonal :?lré‘?fg of the orifice, insulation surrounds the
shroud subst JfRTNE PENES-3 I8FJ9+2-0of the shroud, a shroud jacket surrounds
the shroud, wth g ' [ L RRIWSER shroud
j acket, and wher eiFrrllgl'?z:l‘isglet bés?ﬁarlo(ﬁjﬁ' %?E@%lt erm nat%@%@gﬂgﬁ%ﬂﬂﬁ%‘% g%e at
| east parti alVigwed fomige planet-¢in Bigd2of an annul ar space between the

shroud and_shroud g t . reqoi nd, ot her,.features of th

i nventi onqglr e her g@%@&&%%%é@cﬁ%éﬂgla%@l %'3? melszflamrﬁﬁiv out in
.the clains, tfremtied plane Beb dlgra.pti on and the annexed draw ngs setting
forth in detail o?;e 3{ nore.illustrative enbodi nents of the invention,
such being i ndi cat & SRRRMR! crossrsestiona) KewRr &,Pqrtion ot the patger wWhgee ways i n

whi ch the prthe GeBli@spiné ahd RitéaVEIPs iérsBBastAeREPHOMINe ry 2004 "
WO 01 M3823 PCTI USOO’&EgéST Bri ef %gscri pti or? of 1lhe Dramf'%gg%l—:?g{.ﬁg' ?’s a

sinplified schenafi® cisaparkad crassregrtional viewreftd portiert otthe Ispatgebetiera eact or

i ncl udi ‘ t i I iLh the i t Fig. 2 i

2"t oss. ain HHBhAASeRE d Wt RS RO PAL el b G R b Biage @ ° 'S
77 in Fig. 2.

Fig. 8 is a cross-sectional view of a paortion of the sparger where the

header pipe, a lateral pipe, a nozzie and the feed line intersect as viewed from
the plane 8-8 in Fig. 2.
20 Fig. 9 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.
B 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
12-12 in Fig. 11.

Detailed Description
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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-5 plane 2-2 in Fig. 1. Fig. 3 is a cross-sectional view of a header pipe of
the sparger as viewed fromthe plane 3-3 in Fig. 2. Fig. 4 Jasuary@aoti al
enss- sect i hew of an end of the header pipe as viewe 'l?%] pl ane
“4-4 in Figﬁai. Fig. 5is a cross-sectional view of ala&er&f’ﬂ Mé@'of t he
sparger as viewed fromthe plane 5-5 in Fig. 2. Fig. 6 is a parti al
cross-sectional view of a portion of the sparger where the header pipe and
| ateral pipe intersect as viewed fromthe plane 6-6 in Fig. 2. Fig. 7is a
partial cross-inaGddsa dactib®¥r Rlackrhasd 'IQQ}P{m' GRALHG o Y6 the
header pipe, a |ateral pipe anc? a nozzle |1n e'&spg g‘;s&@ioé'&@wdfﬁpﬁ t he pl ane
7-7 in Fig. 2.coplagling pragess orairs.- elbeireacidr, aibed/of finely pividédsoliafpdritgess par ger

where the he r . | ..hi.pe.. a nozzle and the feed |ine

i ntersect as 3??\,\2@&1; rom {tﬁ%&?ﬁ’alﬁ%dgng Sf’ﬂarﬁfeéil. byusing astreamypofipogessar t i al

cross-sect i onglaswr fquidf Farid bad redctars keaistinalll shhpés ahid 588s S TobieAly tﬁ§ vi ewedl
view of a nozzle

fromthe plane 9-9 in Fi 9. 2. vﬁlbf% 10 is a cross-sectional "vi

ext endi ng froﬁ?% ?'ataé?z?ﬂ ibrpd Wé’%&}eg'aqttoasotxﬁhmactprwmcmsgpmme

10-10 i n Fi 0. aZatdiyg beliWwii® Mobiidisiosas!ibai patk tipudh. find Rthibddigef or the
e fe |

sparger. Fig. 12 is a cross-sectional view of ne "as viewed from
the plane 12#¥9deserntign facusepin the psartice of fhiejnstant iRedreioni ingassalid n det ai |

to the drawin bk ad i . i.d_bed 30 reactor |s
desi gnat ed geﬁg?gmd gﬂy?rc?%fées%/aen eﬂﬁ%ﬂr?bﬂé'rang?rﬁ#ﬁég? Bras&ss &@gh’ﬂj&ﬁ‘l% 4 VO
01! 03823 8 Jafoasists B0 RClfrgGPIIBOE 4MeBiia, and dearce dfexgHe®M tAE réRA6 OF
vessel 12 in Lch: asz.50lid or.li.quid-solid contacting_process occurs.
I'n the reai:ot O?@ﬁ%ﬂg&ﬂg?gﬁ%g u&%ﬁagfﬂs‘@%ﬁ‘?‘f%@‘é%‘ong@egﬁoa’ewfui d bed
‘catal yst) is thefdmrhratod ang PrstAd®Iddntibisd Réref aﬁ'ére%ﬁailﬁép;mcgﬁﬁstéo S or

y

Fiquid. Fluid bed reactors exist in all shapes and si zes. prcally the 5
reactors are REGPRRSuinFudingliquid-solidepntacting pecessasef t he react or which

supports With additional reference to Fig. 2, the reactor vesse! 12 has disposed

therein, for delivery of an oxygen féed, an exemplary sparger 10 constructed in
15 accordance with the present invention. The 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 is, 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 tateral pipes in a
= triangularike pattern (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. |
s 25 During the 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 fiuid 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
3 enriched air (greater than 21% oxygen), pure oxygen (100% oxygen) or a high
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e

_a catal ys-t bed while allowi ng process feed to pass through. The renui nder
"of this description focuses in the practice of the .instantgjanuantaosa i n

gas- sol i dy LRk st i Ng processes and particularly an anmoxi ggtmgg?@@ggess

-that typically Consists of reacting propane, ammonia, and

oxygen in the reactor 1o containing a suitable amoxidation catalyst to
produce .acrylonitrile. However, the apparatus and net hods descri bed herein

are equally applicable to other processes, including |iquid-solid

‘cont act i ng proonesrtmsion & bhygeidigtdatevethan Sbey €xg@n}.0THe Bxyg?gr? Bgi d{ ﬁ.ﬁ@hor

vessel 12 has,. osed herein, for delivery of an ox
exenpl ary sp é}rg @?é?mfeﬁﬂs GPEV‘HE‘EBV@&H@EW@ metane (p@tﬁlmm)

i nvention. TimyrsRanpR! theaERBRadhbdy %[{}9;\ one or nore

| at eral pi pes 56 ang one or rmrae no%ﬁz{wéwﬂﬁe %gfm\/\%rgﬁa'g% thermal |y

i nsul at ed an#Pakeamdqvaisirgiam Méh@ﬁamtlw&asIﬂHOn@ea dplagder, s@binst ance to
burning in o t rﬂhm transversel outwardly from,
t he heade?5 plﬁé f&%ﬁ"{a@& ‘%gt%eér.g ?ﬁgﬂit!p gf&aé'ﬁﬂnﬁj \F/?fg‘%sse

per pendi-cul afg. Jpgmrlatbemopaabaamumniaaam&exﬂmcfeéd@td@@t tHprodii@ nozzl es

preferably ar?qf%%l oned along the |l engths of the header and | ateral pipes
in a trlangu & pattern (or pitch) for uniformdistribution of the

oxygen feed acrosthe h&eurfaf@saeméu%neﬁu&tlﬁ o‘fﬁ?eggﬂa é’r'f(ﬂ%ﬂﬁ'al%ﬂf‘é nozzl e
and/ or pipe co %guratlons may be enpl oyed rﬂ e process of

manuf act ure M W%Hfheuwgerafeeeﬂagéwgfté@ughghe enlargehﬂbaga t he header
Pbo a1 grepra@ie bélowRi s nkino oS PLabd 16 '40d safeunsy e °° oo

into a fluid be cata cont al ne used

" _Rerein, an oRgzHes 183wduuggm eﬁtbshandrnghmmylgafgew@@%mhé #id Qtﬂxd%ur&her

‘than the ‘nor I conce atlon of ox en in air, such as, oxygen
30 enri ¢hed g@b"?‘gaﬁg%ﬁgf %W&QH? %GBQ%MWEWQPE’X’ygen) g? a

hi gh -5 WD 084168823 8 January 2004 PCT/ USOQ' 14981 concentration of oxygen
(greater than SO(V 0X G}FThe 0X gen feed is mxed wth propane and
ammoni a feeds del ?ﬂ‘!ﬁ"d"%%@ gumundrd oy . condait jacketpl e.

o 2t The sang T eralt ARLUChERC bR BB M ioit e 2 h IS Pty bo
intr oduced vingy & thageeaquatly cimumfpeintislynsgared afpattpiny esrits) havmg rounded
ends, maintain the header pipe 14 centered in and thus concentric with the

conduit jacket 24. The spacers 26 are located along the length 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 ihe header pipe 14 and
conduit jacket 24 is filled with thermal insulaﬁon to cover the exterior surface 36
2s 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 se<:. 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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.12. Together, the propane, ammonia and oxygen feeds react to produce
acrylonitrile. The hereinafter described construction of tBeaspay@ens10

mai nt ai nsﬁ&g}%’éﬁmerature of the oxygen feed passing throup&bg&ilzpsjrger
at

-10 at a , ure bel ow which the netal of the pipes 147 an nd

particularly the nozzles 18 would ignite. These and ot her advantages. as
well as the structure, function, and other features of the invention are
described in greater detail below. As shown in Fig. 3. the header pipe 14

I S surrounde | §oo ] 4..s part fromihe _header pipe
14 by spacer ?@W%#a%zejrag& E{C.Eteﬁ 8%9 %@ﬁﬁ&ﬁﬁg&ﬁ ’ﬂﬁ?@ﬂ’?e' for

ci r cunf er ent i edample ploeatiapadgproxintately mitdway batveas the bosiRittiofethe MRI Nt ai N
t he header pi ger%4.centqered in ,and thus concentric with the conduit jacket
24. The spacdPr&@IRGNG BeZ'e%1181 ong the | ength of the header pipe, for

exanpl e at | ocati @rShEWIB ikl | pi pe
14 with the |ater al_nggl pes 1é@se?s@?ﬁgﬁeﬁB%g%ﬁ@ﬁ%ﬁitggﬁ‘é‘??%?g‘gs %Q S

cl osed at Ft Aresaslingly epnsestashipgefisrabisnbly pelding, 30 thehsadeegipetidranian and

wel ded ther PN IY:] | It's_end 2
preferably b?‘te %Fg{@o‘gﬁgﬁﬂe&%“ﬁ%%g%ﬁéﬁgﬁ)&?ﬁ@ﬁg‘%ﬁ# 3?‘5 gﬁ%%‘fﬁﬁéi%en t he
header pi pe ¥4, amillar totheheadeaplpet 1924nd sodduil jacketi2d harehbysedl atithsiudigtai on t o
cover the exteriaqr, sur e 3 5 of. the header pipe 14. A preferred

i nsul ation i se%g%g‘e‘ra %88& pfq%sutkaz[:mﬁﬁla?a 8‘??%R$'HESW‘F'§UET§PWGHU'GT t he
header pi pe Xfacé betwerhanhalataid) pipebtl 6 conduitojaBRAd 4bYrs afdPwkA ve condui t
j ackets 40 spaced apart fromthe |ateral pipes 16 by spacers 42 as see::

Y {
in Fig. b5.% TReemRhinskiatian to gayenthagytasier suiface $Qiottheatersl pipeafi6r dweinal | y
spaced apart JiBfenRld ihddisudipy J tigiei ntain the 3o |ateral
pi pes 16 centagé ed ané tLEus cé%ﬂ?\%ﬁﬁggﬁrﬁﬁgﬁ% réspective conduit jackets
-fi WD 01/ 03823 8AssreniryFigs04, 8 BGT10Seac d@e 48 inclides spaxrifice 522 Tage

| ocat ed al ong_. th_gf each lateral pi for .ex | e gt ] ocations
| ocated 2l Ot MORRRD- AL SRR HoA e relBbiyed ey BBy St 1"
nozzl es 18. Astiehowgen fedd Gansversely hb@sk M@l belResctdO1BNAs hedwy al  condui t
jackets 40 5 are sealingly connected, preferably by welding, to the header
- Ay noted, the nozzles, and thus the orifices, are aranged in a triangular pattern
pi pe 14 a
(Fig. 2). Thatis, the orifices are equidistant from one another and form a
repeated pattemn across the sparger 10. For example, any three neighboring
orifices 52 form an equilateral triangle of the same size as an adjacent
equilateral triangle formed by another three neighboring orifices 52. The orifices
20 52 are sized to provide a desired pressure drop and fiow velocity that prevents
or substantially reduces the probability of backfiow 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 fiuid 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

3% and are connected to the comesponding conduit jackets 24, 40 of the header
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. header conduit jacket 24, respectively. The |ateral pipes 16 and conduit
jackets 40. similar to the header pipe 14 and conduit jacReangary 2804 -

cl osed at ‘i’@ﬁk#ﬁ% stal ends 44 and 45 by end plugs 46 and lpl ate discs 48,
-respectively. annul ar space between the lateral pipes HE S5 1&hdui t
jackets 40 are filled with io thermal insulation to cover the exterior
surface 50 of the lateral pipes 16. Again, a preferred insulationis a
ceram c paper insulation. As seen in Figs. 7, 8 and 10, each nozzle 18

i ncl udes an opipbitacoridterdipfbe 8, ipréfeRiblOty &:Bﬁidg]? i eeénn%i/ag gﬁgﬁée'g%%%ﬁ

preferably to provide for even distribution e 0X
transversel y hershsaudsies and plroyd iacketsditds filed with thdrmatindalation, eiefeidbly

" nozzl es, and : | ; rr.anged.in a triangul ar pattern Fig.
oy et o § BB PaBE heliGon, B S0l AT U aar s frah sAl the Shrbidsoin o | -
repeat ed pattern &dveosrstdfdhs parogeajackdts S0hrea®ERINGally ¥ sdd Byedhdagi ghbori ng
orifices 52 fqrm uilat?(r?l trjangle of the sane size as an adj acent
equi | at er af t‘??tgﬁgbeeﬂlﬁ?ﬂﬁf tﬁlatﬁ?léb ﬁﬂgqqﬂ%@%i%&ﬁpﬁﬁ@wmmm% The
orifices 20 5 the ehiudgsckets 56 ANk Hovaa d6sier SHermﬁ&%%%F‘arp%ﬁge,ﬁamtﬁu&. ow

e probabi'l'ity*o

velocity that prevents or substantially reduces™t
backf | ow of ch the-prRtrctiye sheoups b4 extand. Fdwdmenirigsé2lare sizetitargkathenal

pi pes 16. Ea | Y d for directing the
ygen T ecd Tee Bl haShias s LRSS Srdek s B arflsnrisBid vesel
12 (Fig. 1). tpexpasd ahdlor tontsact elativedolondiametiier. The Bhosioplatdsiooaretdis oud 54
extends downwardly. from, and .are sealipgly connected to, preferably by

wel di ng, t'?levﬁ'gaﬁié ecf)ﬁ'ﬁemﬁqna'('ﬁu . "W@'ﬂﬂmg)a"&'ﬁ“atr FRacebeivgen thepstwouds (Fi g.
-19) . | n accorsdammkstwbid jdckets! 5By exd is PeferBA AHE shAfliRlekter@ cHiyf 4 QHG¢ the
shrouds. The shroud !ackets are spaced apart fromthe respective shrouds 54

30 and are ¢ Wdtth%"?ﬁﬁ’ﬁﬁ@@p@m#m!ﬁt@%nﬁah@wpackgts 24, 40 of the
header -7 8 ‘Janua%f&ggﬁ"f’%Q:H-f?%?gﬁog?@égﬁ%ihé?%q%@ﬁi%%ﬁagéghateral

pi pe 16, preferably by wel di ng.” The an space Youds 54
and shroud | &&feeansedaimeral 70.| e feetine [TOrisrebnnatted i dr@lin fipief erably a

54 The onds carRiCitein' e 3puter 385 E Siaskr aive 1419 toe Begmted cheok S
pl ates 60. Temboliraéntpthatfesd fifle 2D geeraNE kel B\ CouphRGEPS b 7ROt t om ends
66 respectively connecting opposite ends 90 and 92 of an elbow pipe 76 to an
oxygen feed source conduit 94 and 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, latera! pipes 16 and nozzles 18, the elbow
| | Pipe 76 is surrounded by a jacket 78 spaced apart from the elbow pipe 76.
Ty ' 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 surmounds the oxygen feed source conduit 94 for
% protection. The transition conduit 104 is sealingly connected, preferably by

8-



.of the shroud jackets 56 and have a center opening. 62, or aperture,
through which the protective shrouds 54 extend. The openi 8genga@y2084si zed
| arger than the dianeters of the shrouds 54 to enable the cheek pl ates 60
and shrouW@ U8B, expand and/or contract relative to one EREUSEMI4981he
cheek plates 60 retain 1o 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 distance beyond the respective

heek pl at es weldimh hipal 18 st e |
cheek pl ates diﬁbmw.eﬁi@fﬁérrmﬁawOthq:ﬁ?is&:gnJe}FRgap%aégﬁgE%% dddre 1s

generally indicated by reference nuneral 70. e I S connect ed
to and in fl JiP@cedapaitfiom & senduit iarket 108dhatis coenactdl tatthe benduitiaeket pi pe 14.
In the illustggad | i e ' neral |y includes tube
couplings 72 andlﬁ_\%m@r?@gggg? %%ﬁ%}a‘gérﬁhé%ﬁ’ﬁ@g%g‘é@&?% ihﬁéagﬂ&%fhd 92 of an
el bow pi pe 7&onduititO4 arg gendditiadketdiD6derm andimintiiad 4pactthardbetwisdntihon condui t
104. However, [ ns,,. such as | di ng,., may be uysed to _connect the

el bow pi pe?t ¢ rﬁ%@%‘ﬁ%ﬁﬁ?@a%"Q?%ﬁ?ﬁﬁ&?%‘ﬁ@agﬁé"?@%% isdiligd ta gover at er al
pi pes 16 and thezxletisr Sififacei@saif oavtrarsifién €onduit 4] TOPRESEsOY1@isi acket 78

spaced apart from.the f\hl?bow &l{ﬁg 76. Spacers 80 (Fig. 12) nmintain the
annul ar spac&°pRested e theend fhp conguibiagketc Y6 Lihe plateidisc 179 hasree annul ar

space 1S T i1 lopniotat iR Aol 4k Lefgcer am ¢ paper

insul ation, to cover the éxterior sur ow pi pe 76. 2s Cheek
pl ates 84 are conmbetule eauplings Y2 apd i are dispdsed b ebpedive oatutehsingacket 78.

vl 158 of" 1 a0 PRSIERY MLy B B TRy o 40 oG o Bk et o

‘the reactor vespings2l andBt aerfilledwith theamabivERatidng BEISABI Gocr @R iidpe4 f or

3s protection. The transitjon copduit 104 is sealingly connected,
preferably by‘s%’“gng’ré’rf@aﬁyb‘?m%swﬁm%m q ibgrrouplingsig, to the

pr e, ! : y : Mk ; Y .
eader pipe éﬂd_ﬂ.ﬁs%ﬂ%%ldomaﬁsm'tﬁe&%gﬁ?% %Wﬁ%@%i@ﬁ@ apar

froma conduit jacket 106 that is connecte 4
surroundi ng PRandead soyiceconduit B o Theaisisingbi22ietiddesya cligek platentS2tthatn

oo | e B Sp oA hRkoh A Qa2 PBRRE, MU VEET, e
to cover 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 also 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 opening
156 through which the oxygen feed source conduit 94. éxtends.
In view of the foregaing, it will be apbreciated 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 tum, is substantially
entirely covered by the spaced apart conduit jackets and shroud jackets to
stabifize and protact 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 fiow
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.the exterior surface 108 of the transition conduit 104. A plate disc 110 is
connected to the and 112 of the conduit jacket 106. The pl &tJendary@0840- has -
an openi n%&ﬁm;%ough which the transition conduit 104 extends. The tube

. coupl i ngs are di sposed in respective outer casi ngECHESMH98hnd
122. The spaces within the -casings 120 and 122 and around the tube
couplings 72 and 74 are filled with thermal insulation, preferably a

ceram c paper insulation, to cover the exterior surfaces 124 andl126 of the

tube coupl i NgSpafes ofthd affmo | he ,transition
condui t 104, e'Iab_owopi pe 76 @%Wé)bg@éﬂg?éeée(id sEo%x}ggng%er%ﬁﬁh@eAmeHQ?casi ng
122 incl udes awbishdhe gpanger 1Band redctan;12 drasormskuetedni ng 134 t hrough whi ch

t he el bow pi pe 76 __The gasing, also includes a cheek plate 136 that
has an openi ng 138%36@8%“3'%“&%%% A58t fanster. esrdstantiabyredueesbrdui t

jacket 106 -extratelof Hdut trahsfek flRindtiRSntbAdr St ARt VBssdlqof %géﬁaeumhged to
t he respect!is-\/ﬁgends 140 faLHd 142 of the outer casing 122 and are opeéerative
[

to maintai n°t HEMPREAMHER Ofithe grvasndred is maistainadibielow 8 terperature tixdt prewintg 120
al so has cheekhplhatgsr éiéé 13ﬂ§te¥4|§:66&”f63£ﬁd§ Blids 54Soﬁ99§ﬁé%%gjﬂg%r 152.

preferably by welding. The cheek plate 146 has an openi rough
whi ch the el b&RnfArpieants thatraayibe in thestieam, of oRygenifeed cpinatunichd&d has an

opening 156 t [ . OX feed source conduit 94 extends. In
view of the f Jﬁée"gé n‘d&iﬁ"w%ﬁ'“@é%%’?‘&@?é%&a%ﬁ etﬁ?@@ﬁaﬁawu%ﬂgﬁs‘e el |
25 as the oxyghroddsdsf bxtaads7substamnialy ©d fLIDichif of B Sbudd54 ahére is less
e Y s e Y bt o e pyatie repeioed fepmdoveioniog |
inturn, is' s uee repetiong evetopioii t
jackets and swearthd értdsdrihd Shrogli@by ! i ze and protect the insulation. The
si'ze of the spaci n&gand the corresponding type and anount of insulation

depends on such fadedudheiseduce the chance ofrighitiomdfithe spargen1ifthe heag&act or

vessel, the i z January 2004 / 03873

Por | USOO | 49§§ ‘if@‘i‘%' BiéE 13, 8R4 shroflh 5 o, SRRECY Slimbtel® Bl bave 1 o,
and the net al high registartcetth eompastiperwitDthe @tfeb@r Plat nfe@As ifdikdeed. The
thermal i nsul L op t}%ocks h a'? Hansfe ,r‘?(d;?’gjsubstanti(z;-illf‘\élé‘gé redﬁ?:rfas the rate
of heat tr'ef'nsﬁc:‘l(f3 1 Wq%éaﬁ el §xag %H@?'@Q@%M@ﬂ@bé@& althougtyother esul t |

the 5 tenperaimstals glich B8 stinieestbeRfay SlsdBLsa ned bel ow a tenperature that
prevents )
During the process of manufacture of acrylonitrile, the reactants, i.e., an

ammonia feed and propane feed, are fed into the fiuid bed reactor 12, which
contains the fluid bed catalyst 20, via a sparger or other 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 cétalyst 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 jetting velocity, for example between 20-30 feet/sec,
into the fluid bed reactor 12 without substantial attrition of the catalyst contained
therein. The fluid bed pressure may by example be about 15-17 psigand ata

30 temperature of about 490-500°C.



_the header pi pe 14, lateral pipes 16 and shrouds 54 of the sparger 10, or
contanminants that may be in the stream of oxygen feed conménlapuary@004
therethro igniting. In particular, because the in%#éﬂg'
asurroundiHﬁBPHéﬁagLrouds 54 extends substantially the full %ﬁﬂ%?“the
shrouds 54, there is less +0 likely a chance of premature or undesirable
oxi dation reactions from devel oping near the ends of the shrouds 54. To

further reduce the chance of ignition of the sparger 10, the header pipe
14, lateral pipes Penodelpiding spargesiD was comstsctaddh adeoidaies @lith théat have

hi gh resi st ang ust i Lt h the.oxygen feed, Preferred netals ,

i ngl ude 15 ni E’E"ét"%gﬁ%“gbp%@ﬁ%%‘?‘e%&“%gdw&s the headeppipe d, whisdl 400,
al t hough ot hercommuritates tehoages fddd boass obfwafdly BRendlngCsgdRed 36 drt 1UF N9 the
process of manuf ac r‘FhO; acfryl,onltrl le, the reactants, 'i.e., an anmonia
feed and prop&fEss Bad) "aPerdEpiRentbotIpieralinines eeprmupicate the oxypér feed
contains the &b ybhopes SicH ialidthe HiRes 58 BA ARt A ST cdEhd ver y

apparatus (not 20 shown) upstream downstream or e evation as
t he oxygen feé&@wn¥ggilyfiptorthe papedinyti ) freautheiheatibrepibe rid arfiatprst @ippsygen or

a m xture congaiLnl . i ' of .o en, is.fed through the :
oxygen feed sE)rglrag%%g%@¥g?sg&d‘?'g’gggfsgbé%éd&%%&?f@/%ﬂ?’@%ﬁ@ﬁ iaﬂf’bedgcat al yst -
20. The cat al getfiifed so wisdo dtributd thetdxggao feBdaurifoithiotachddsagBuidb ey ef er abl y

conprised of finel i vided catal yst 25 solids, for exanple having an
aver age partiﬁeraec(?%'yy% of 50 mcrons, that assists in resisting or

- retarding e for nests BoRiudE@NAE LEP Mok ﬁd@%mfﬁ&t@iﬂ-&g‘ﬂg@?& are sized
to maintain a gas Jettl?ag“vel ocity, for exanple between - eet/ sec,

i'ato the flui FAXRS te@peadureln thy EREE of sberd1@Atd aboult50G°0, the mpdnatueat al yst

contai ned thgf@ dddudfh : a .pe_about 15-17
psig and at agf@(%rt{ B@?ature %@@ﬁ@%@%ﬁ% %@@q‘?@ngafﬁ esEmatafo o 1
103 8d2 33 P_Gtw sis0dandise hia_nﬂ'bdehlculhﬁm@.l ?’pebgﬁdieséﬂ_emaﬁtzh@mhp ainedied | nI .
accordance W J nventi gn,an | ed in the Figures, includes
t he header pi \Iggo&(gﬁn 7 1198 rﬁ?ﬁﬂﬁj‘%ﬁsabpﬂggédﬁé@ﬁq%ﬂf@et@ﬁ 8@t war dl y
ext endi ng spasiedudpaiete siabe thttaif BRES VaBcitiendss er al

pi pes 16 conmuni c%itoe t he Qxygen feg(?% t?)g 19 nozzl es%ﬁ%@f%@jg&the
orifices 52 aReP¥mOdlere. sithiadyid bed prresure of about 15-17 psig.

Although the invention has been shown and described with respect to
certain preferred embodiments, equivalent alterations and modifications will

occur to others skilled in the art upon reading and understanding this
20 specification and the annexed dmwings. In particular regard to the various

functions performed by the above described integers (components, assemblies,
devices, compositions, etc.), the terms (including a reference to a "means”} used
to describe such integers are intended to comrespond, unless otherwise
indicated, to any integer which performs the specified function of the described

- 25 integer (i.e., that is functionally equivalent), aven though not structurally
equivalent to the disd_osed 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 iliustrated embodiments, such feature may be
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[P
e

~downwardly (into the paper in Fig. 2) fromthe header pipe 14 or |ateral

pipes 16. The feed line 70 is centrally disposed rel ati ve8tlanyang 2804fi ces -
52 and are configured so as to distribute the oxygen feed uniformy across

the flui dWReI03EBactor 12. 10 Tests conducted with such noddFI/USHA4%8HowWn

that with a fluid bed reactor tenperature in the range of about 400 to
about 500C, the tenperature of the oxygen feed can be naintai ned at about
90 to about 120C (as estinmated by standard heat transfer cal cul ations).

o about 600 PR i ohdoforh Blndy s O blorhl rBBePRAG. B84 chen 1 ai

a gas j etti nglesiptdand advantadeousFoosnodiveh o parBulbPappiieatién.30 ftlsec, 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 nodifications will occur to others skilled in

the art upon readi ng and understanding this 20 specification and the
annexed drawi ngs. In particular regard to the various functions perforned
by the above described integers (conponents, assenblies, devices,
conpositions, etc.), the ternms (including a reference to a “~neans") used
to describe such integers are intended to correspond, unless otherwse
indicated, to any integer which perforns the specified function of the
described 25 integer (i.e., that is functionally equivalent), even though
not structurally equivalent to the disclosed structure which perforns the
function in the herein illustrated exenplary enbodi nent or enbodi nents of
the invention. In addition, while a particular feature of the invention

.may have been described above with respect to only one of several o
“iFlustrated enbodi nents, such feature may be -11 8 January 2004 -wo 01/03823

PCF/ USOQO 14981 conbined with one or nore other features of the other

enbodi ments, as may be desired and advantageous for any given or
particul ar application. 8 January 2004 CLAIMS: 1. A sparger for injecting
an oxygen feed into a fluid bed reactor, conprising: a conduit for
conducting the oxygen feed,

-12.



a nozzle connected to the conduit for passage of the oxygen feed fromthe
conduit to outside the sparger, the nozzle including an oBiJahgaya0d4 a
shroud, insulation surrounding the conduit and al so the shroud
substantially the length of the shroud, a conduit jacket surrounding the
conduit, and. a shroud jacket surrounding the shroud, and wherein the

I nsul ation is_interposed between the conduit and conduit jacket and

bet ween t h&L8AMGAEd and the shroud jacket, and wherein said shroud jacket
term nat es g& a cheekpgla;e at |east partially closing an oyter end of an
annul ar spdce™SRUEREIOT itjecting An ARy ESh fecdipin itlpid hedreacsor, SOBBHSIAE, as set
forth in claiml1, wherein the shroud has a cross-sectional area greater
than the crass- asondaihfir capducting thtexygenffeeds 3. A sparger as set forth in
claim1, wherein the cheek plate has a central annular edge spaced

radi al | y out war clinozele cohmecsdzd ouhc coddmitfoy padsegesoii the dxpgmh febd Smpthe cendinh
differentially expaniiethe spargdrethe heekle phaltding un otificoand ashwudj n t he
insulation interiorly thereof. 4. A fluid bed reactor conprising a reactor
vessel for cont ahdudlidnduitbithding b condditlahe alst RS 9Rbudiupst-atialy teNeenE ong
wi thin the reactgysiesgel . 5. sparger for injecting oxygen feed into a
fluid bed reactor conprising: a header pipe for conmunicating oxygen feed

into an interior Joﬁ@ﬁi?_gacﬂétsﬁnfo{lﬂc‘iliﬂﬁ!?ﬁ@coﬂdﬁﬁ,cﬁxﬁ operating at a reactor

t enper at ure; ata1east ne |latera i pe extehding fromand in fluid

conmuni cati on Wt I | pe: |.e one nozzl e extending from
o b S e s sl

and jn fluid comunicdtion W eader pipe or said |ateral
pi pe and in fl id.ctgrmun'c.ati.on with the fluid blg‘ij.r ctar. .the header
pi pe, Iateralwg?‘%‘, £l D iz nterppipd hstyean the condyit, C[O“g d f eed
into the reac’?‘?ﬂ"e%ﬁ‘cgg a&flq‘%:g‘g?yd ket Ad, Where] PRSIACEE Ao r

exterior -13 & axkesekaplatensd §B‘|‘1’P&E¥§t§;‘5 Ffiteniand ) ap SBRUIRF SHACE BFWEFB G he
interior of t¥sopdanddwoudjackfs. respective Interiors of the header pipe,

| ateral pipe and nozzle, in order to maintain, at a fluid bed tenperature

greater th@n abduspugaas seiforthdnplaimtly mderdin theshooudfing arcsess-ssetiengl area
t enper at ur gresteriharcthe cireswettamabirea of theow#ficeuct i on of the

3. A sparger as set forth in claim 1, wherein the cheek plate has a central annular

edge spaced radially outwardly of the shrond, whereby the shroud and cheek plate can
differentially expand while the cheek plate functions to retain the insulation interiorly

thereof.

4, A finid bed reactor comprising a reactor vessel for containing a fluid bed, and the
sparger of claim 3 extending within the reactor vessel.

3. A sparger for injecting oxygen feed into a fluid bed reactor comprising:

a header pipe for communicating oxygen feed into an interior region of a fluid bed
reactor operating at a reactor temnperature;

e 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 fluid communication with the fivid bed
reactor;

the header pipe, lateral pipe, and nozzle being operative to inject the oxygen feed
into the reactor and being at least partially thermally insulated at their exterior
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header pipe, lateral pipe, and nozzle would ignite; and wherein the nozzle
I ncl udes an orifice and a shroud having a cross--sectional area greater
than the cross-sectional area of the orifice, insulation s@damandg0dhe
shroud substantially the length of the shroud, a shroud jacket surrounds
the shroud, with insulation interposed between the shroud and the shroud

jacket, and wheggifike§ 8biduRibitishehPli®ir SodiiinRTioR bf fhe ﬁ%ﬁ&f‘mﬂb@t e at

| east partially . : t he shroud
e it e el P R A e
pi pe, lateral pipe. ah ﬁ%"?" are a DAl S‘%t%’fr ) E t ed
at their exteri Eﬁé rgfrég . %T?%?%iﬁﬁggu .E@ e gFge an 8% Hen
feed at a tenpelS9sF BRP,RIerplpine. 4pd o248 FEuldiBiE: Y, qor as set forth in
claim5, wherein the thernal insulation conprises a ceram. c Raper
materi al . ygﬁs&%%ﬂ@éﬂ&a%clg%qs ap opidice aRd @ shrenddiavingey (ps-seclianl apes greater
provi ded aH@nfihe ¢respincipad aren ofithe erifice.dnslatioarsugoundsthe shiosd substontiadlyde a
prot ect i vethedergih of thershroud, p skiond jackat sigrouads pershumdawithdnsilgianhintepesedi m
5, wher ei nbetwetm thetshoows! i thénshroud jeskerp apd wheminesadd shrpig gackerrtermoinates anne
const r uct echesk platerat leastplartialiyiclosing msouttnerd éfancamnblas spawe beivwdenaky gieoud 10.
A sparger aslgeoudjackét.in claim9, wherein at |east one of the header pipe,
| ateral pipe, or nozzle are constructed of Monel 400 or N ckel 200. 11. A
fluid bed geact arspafeRak Sdt Forivid @ah 8] whe e heddes pifediafdrilpipe, dndibzBRd.,
and the  S@RhYRasOfarkil Merndiy iaRdhig Y Sidrhe shigaset 96 ms&%hing%ﬁe A
fluid bed 4 e iEbxgeh fébd df aGRbliatite 1ds0 Bl GbBEL FobeUl d bed catal yst
in the reactor vessel. I3 A flui ed reactor as set forth in claim 12,
wherein the shr ' ' . ' ' L.0g. veal oc] - out 20
to about 3&%‘%%3? ai&g%%%oﬁ@ﬁlﬁ EU@B"‘E e}h#eaeé#ggm é‘glagé‘lt' Eéf!'f)' F\e%?an claim
12, furthe ﬁ"& %-eed 1ine that penetrates a wall of the reactor
for communj cating oxygen feed froqmthe exterior. of the,  reactor to the
header pi pg. 15?L ‘“)Rafg/eg?ﬂsﬁgﬂ“d]? E‘a’gf"é‘? ga@e‘?@%ﬂ 3 Bkt i PF°<‘:’F]§FII‘?|%_?‘2'; ‘E:E G‘PESFFE
conpr i si ngSWface of the thermal jysulation de pervade 2 piRigqtive suEface Top therigsulatinn.
comuni cati ng oxygen feed fromthe exterior of the reactor to the header
pi pe and wher ei A sPEgenps s derth brddaimo 2 zwherebmasdéasbeneofishe header pipss latgral 7| es
i ncl udi ng Pigspuatozels ae ¢drsyveted ofie nisserialithatds fesistagt weombustion witperygen.
relative to the nozzles and the orifices being configured to distribute
t he oxygenif.eedAuspiafger at yet fodth nugihion D, whereineatdéast one df4he header pipe, lateral

pipe, or nozzle are construcied of Monel 400 or Nickel 200.

DA

-

11. A fluid bed reactor comprising a reactor vessel for containing a flnid bed, and the
sparger of claim 5 extending within the reactor vessel.

12, A floid bed reactor as set forth in claim 11, including a fluid bed catalyst in the
reactor vessel.

13. A fluid bed reactor as set forth in claim 12, wherein the shroud is sized to attain a
gas jetting velocity of about 20 to about 30 feet per second.

14. A fluid bed reactor as set forth in claim 12, 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.

15. A fluid bed reactor as set forth in claim 12, 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 nozzle comprises a plurality of
nozzles including respective orifices, the feed line being centrally disposed relative to the
nozzles and the orifices being configured to distribute the oxygen feed uniformly '
throughout the reactor.
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