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(54) Title: SPARGER FOR OXYGEN INJECTION INTO A FLUID BED REACTOR

(57) Abstract: A sparger {10) includes a conduit for conducting an oxygen feed, a nozzle (18) connected to the conduit for pas-
sage of the oxygen feed from the conduit to the outside of the sparger, the nozzle (18) including an orifice (52) and a shroud. and
insulation surrounding the conduit {14) and also the shroud (54) substantially the full length of the shroud. A method is provided
for producing acrylonitrile via propane ammoxidation, comprising introducing propane and ammonia feeds into a fluid bed reactor .
(12), and introducing an oxygen feed into the fluid bed through at teast one insulated and jacketed sparger nozzle for reacting with
at lcast one of the propane feed and ammonia feed in the presence of 2 fluid bed catalyst.



-for producing acrylonitrile via propane anmoxi dati on, conpri sing

i ntroduci ng propane and ammoni a feeds into a fluid bed reasgtianuary 2094 and
i ntroduci hg an_oxygen feed into the fluid bed through at |east one

“insul at ed”2P¥ket ed sparger nozzle for reacting with aFCTEESMI48E of

t he propane. feed and ammonia feed in the presence of a fluid bed catal yst.
8 January 2004 WO 01/03823 PCT/ USOQ 14981 SPARGER FOR OXYGEN | NJECTI ON

| NTO A FLUI D BED REACTOR Field of the invention The present invention

. rel ates generall IarI 5 to a spar er and

met hod for addi néglpkﬂﬁﬁ%iﬁxggmﬁﬁ{)b” P@EP;BE-& SOR oxygen
directly into a fluid bed reactor. Background SI gni fi cant econom c
advant ages can be realized by using pure oxygen io instead of air to form
acrytonitrile via propane anmoxi dEEISEQJEHB_mMXft idation process typically
consi sts of react ifjg g na fluid bed a | dation
reactor containing adguﬁggﬁ’g anmox| g%.?l @a{ ﬁr&egqer?gnam&pgmculari(
acrylonitr$ I do aﬁmq;m‘duve@oarf@r duidiniy mneowgerﬂbn reltivelly high eact ed starting
materi al s, ct oc s, and ot her remai ning
fl ammabl e i s react an ﬂs #QL@ ucﬁ%ﬂWE%aﬁB@%%ddchﬁfe typically recycl ed,
that is, mxed, in a recycl e stream | eading back to the fluid bed reactor.

Del ivery of an oxygen feed conprising oxygen or high concentrations of
oxygen into the fluid bed reactor is i ng because of the sensitivity

of working with B'i’g'rﬂﬁ&hw&hd?ﬁ;cﬁw é’slé‘afﬂ t'félre%ﬂ%@dpb MSIH@I d&ﬂ’ xygen

feed 20 instead of an air feed, fl 11ty env and .
oxi dat i on® ré’ﬁ!@ﬁ%ﬂ%a'amoab@@t)@r&ﬂ@dﬂa WWBtlalahynom Trer amspaidgdos ar e

il ncor por at ed vessel for del, \zerl ng.into the
interior thEIPH}% ttﬁﬁ # agl ngdqfﬁgéracgi pf?Pé"“Feﬁ'E‘f’EW% a"ﬁ'f A& dati on
process. Dur amwmmdmlm@bmmm&u&@mtﬁtw g8y vary
within the reac O'%Yefﬁ‘ Hg}) bout, 400 to 500C and, accordingly,
spargers disf 8@2&!‘ & HMRO P “%‘3‘@{90'?'9988@@“%’94‘3 of wargasted stadjng n
tenperature afatéfidis, oPexdrRge! @f%§d€@h?&l‘3@atﬂ8n§ BRd %&ﬁg%&an@ mable

tenperature of a conventional spar Increases W th | ncre T88E or
t enper at ute, reatants) 'a'hﬁ'émunreeytedfmetecaiﬁbcaswpbhay remycled athat is, mbedpiresence of

an oxygen fegdve 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 tempereture, 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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30 delivered therethrough woul d i ncrease. As a consequence, spargers could
: =1 8 January 2004 WO 01/03823 . PCF/ US00/ 14981 exhibit @nevan004 burni ng
because of-their increased |ikelihood to ignite within the w dened oxygen-
- flamuabi Lj jnits. For exanple, spargers nmade of ordinar | i ke

; carbon-sbg% S even stainless steels, if used '"to inject 5nﬂ§ﬁ®y§§ r
.relatively high concentrations .of oxygen. may ignite and |ocally bum
inside as fluid .bed reactor vessel for pr opane -anmoxi dati.on. Summary of °
the I'nvention The present i nvention provides a sparger for injecting an

- f | |
obl bt | on PAEERiebg difng PBEA MR ABte e et oact or

- for the. ammammnedmn@geaﬂpmmny fifreted F@aéxanpena/mgarsfrﬁ% of BHir¥y 9en
.. feed may be: ox%g@n enriched air (greater. than_21% oxygen), pure oxygen .

' (100% oxygerfeld eW&?P‘bﬂﬁE'ér?EPHPP&F?'B’P%?%W@P@&Q !ﬁeqfh‘ﬂﬁ? S0¥seoxygen) .
~Qther- repreyeabidly Righ" SR I S;
~ invention nmay_ be 7s’ver%glc§§lg§j ar edntghe ca ?ea[pydt‘%ccig@irtgg ?E%éao bJ"H]I B&?o
gasol i ne andiuist brd reacigvessg) frquapaes gmradidatiori ng of resi dua, coke
~'ga5|f|cat|on the oxidation of benzene or ,n-butane or maleic anhydride,
t he: ammoxi dati on of propylene to acrylonit r| |l e. and the oxidation. of .
- hydrogen chl or| de to chI ori ne. SAcuonady ofithedinweatieapect of the invention,

‘the sparger - ﬁ% Ftver .zed %a feed conduit for conducting the
- oxygen feed and 8£ tin 88 S PRRUIPLLET COHBTH Y F passage of the

- oxygen ‘f eed okygen feeezﬁteedﬂmaeadueéabp Phé SpatBet NS SRAEU&ALr The nozzle

produce

'-|ncIudes an orlflce and a shroud, 'insulation surrounds the conduit and”

al so sur MouAeeliatian foriniegting as oxygernfeey inlea flyid hed icatftyticireacthr foathe ' A

“gondui.t j ac B%Q,n%}q acket surrounds. the
“Shroud, Jandlél nsui aét‘l onwr% l%Bﬁ%'{;ﬁpose éngﬂgtr@(%ge%gn ?xygﬁa?%%{fdﬂh j acket
‘and bet V\eenbemm @erddalr (gmdterﬂian(ﬂjk%paygmt) gdre oxpgev(i 003t Bfgen)

t er m nat es | east parti osi n an outer end of an
annul ar spa?lba?I Rl'aa{k’" 8 oxyG8R (RIS o S04l oXygen). Other

representative processes in which principles of the instant invention may he
15 employed are the catalytic cracking of oils to produce gaso!rne and other Irght
-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 the.condutt and also surrounds the shroud substantially the
- Iength df the snroud 7 ‘A conduit jat.ket surrounds ~ .
25 lhe conduit and a shmud jacket sumounds the shmud and msulatron is
7 .'mterposed between the condurt 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 . |



bet ween the shroud and shroud jacket . -2 8 January 2004 According to

anot her aspect of the invention, a fluid bed reactor conprises a reactor
vessel for containing a fluid bed and a sparger disposed within the reactor
vessel for delivery of an oxygen feed into the fluid bed. AdepvayRg04o

anot her aspect of the present invention, a sparger for injecting 5 oxygen
feed into a fluid bed reactor conprises a header pipe for comrunicating
oxygen feed into an interior region of a fluid bed reactor operating at a
reactor tenperA¢enrding in analibertaspee of trednegntiph peflest bed déastpricompr isasda i n 1 ui d
comruni cat } QRiM L SR i REY : nding from
and in fl uie% c?ommr?f%;??rgﬁﬁ\?&gﬁlﬂdgq ?ﬁ%?ﬁtggiggaﬂgﬁgglg%gégi%@gé%&d&l at er al

pi pe and i ¥essplfctdelyamaiiapaxyasn febd inte e fuidibel.bed reactor; the header
pipe, lateral php&rdiRgth HARdresPELIP GRS | j ; n feed
into the reactor arlidlﬁgeiuril(% atr(asgas:[?}g})ar_t%g‘ﬁty‘ﬁ’{ahﬁé{?rdﬁglsﬁyqe‘r_\g&'ﬁ%%@sat their
exteri ot exigradesd inira fluithbed taastpr kemprisgsaenbéader piperfer demmunieatingr of t he
reactor togf k&P dnViBietiar feBlcf df ASided 28 ﬁ%& iy A ral pipe and
nozzl e, inoo‘}r&ggr to rraa}nn't éalillnr, ‘Iegto a ?I u:o‘éﬁ%e% Cttgg e%tér{é'ué}é% 'Ségtgfer t han
about 400denlﬁ¢é?ttl'@ﬁ’rper ature of the oxygen feed below a tenperature at

whi ch the mater saksstahe RRAR bipe bkBaih rohtaltiAdel it sldhe, - and
nozzle would ignite; and wherein the hozzle iIncludes an orifice and a

shr oud havh?@%P@Pﬁbss_—secti onal 20 area greater than the cross-sectional
area ofp the ori s 168 ohB %A LoBndiHg BRI ih Aiy SRR YR Ehér data t e

| ength of the shroud, a shroud jacket surrounds the shroud, WwWth

i nsul at i onh¢asiee pipe s gaigdatarse pipe inad $hiwd gommunication witlh the: fuidthed reagiod wher ei n
said shroud | agkeleah&r s MiBS Bibe 2arkf Va4 o ' cl osing
an outer end of an aannﬂ?l)ér spa@ge’bet mene%ezaggﬁﬁthggéﬁ j%ﬁ?%éu Y aé{tr(]:ket. 25
The f or egoferd inipéhereneter prchbeing st Igpstinaeialinthanmpininawtater @t Bisirtasior f ul | y
described sanfepRlrtititiy hott RAhGLLFM We hikrbP6r b 2bdlor tb R r_teg&édawe ng
descrl{)tl on and the annexed draw ngs setting forth in detail one or nore

i 11 usttat i pieriereidherberder aipe; lateralmirmencmzzies incerdpieiompainiain, eba flvid bedowever
of but onetefpefatln@Wrodtet ian UBbHASB HANS tdpdMiFdoAHE oxYdntSbPbaSWe the

invention may be enpl oyed. ) )
temperature at which the materials 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.

30



- 30 8 January 2004 ' WO 01 MB823 PCTI USOQO 14981 Bri ef Description of 1lhe

Drawings Fig. | is a sinplified schematic cross-sectional ig.Jangéryeooan of &a
fluid bed_ rea including a sparger constructed in accor e With the
-invention. W8, &%?l s a cross-sectional view of the fluld b QLR8I o5

viewed fromthe 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 is a partial enmss-sectional view of an end of the header pipe as viewed

fromthe plane 4-4 in Fig. Zségﬁ&!@ohso@]%mm@ctional view of a
| at eral pipe of t ger as viewed from plane 5-5 in Fig. 2. Fig. 6

is a partial cros ‘Se@ﬁ %ﬂmplmwaécﬁwrﬁﬁumalﬂ'ﬁétWrtg‘@rﬂwmwé t he
header pipe a%dcﬁ‘ﬁﬁtﬁﬁmé’ég aHgBFS&rﬁs%EﬁeﬁﬁnX anfeﬂgrﬁ ﬁn\g%n%ne 6-6 in Fig.

2. Fig. 7 is aparti cro s-'section Vi ew 6] Pe sparger
where 15 the headdtigp? jseg cras$-aeatioahl yiew ef thediuid hertzdaetarnsmmﬁt&ﬁ thé ewed
fromthe plan 2. Fig. 8 is a cross-sectional view of a

porti on.of th@ars‘%grzgen&'ghgre the header pipe, a lateral pipe, a nozzle and
the feed |ine intdafigests mys-mnﬁwmofﬁﬁeﬁb@ﬂﬁp&ﬂmdkﬁ@ara%vs&DecF' g- 9
is a partial gross-s view of an end of a lateral pipe of the
sparger as wfc 3“? %ﬁ?@ﬁgmﬂrﬁr?e 9-9 in Fig. 2. Fig. 10 is a

cross-sectional Vipgy Ofs PpdiAicrds a0l %\.jé'qm éhd &ttﬁé ?lfa(?é;srque 9f the

sparger as viewed fromthe pl ane 10-10 in Fig.
cross-sect i orewed fram 16 pleneeled in Fige2f or t he sparger Fig. 12 is a

cross-sectjional vi fro the a 21in
~ Fig. 11. &t ail ed ségi];s|a:)$8%%g%}‘é$?envggfn%\ﬁ%?'ﬁp%@? 2 a%% a3; éﬁ)ﬂ’ s and
Initially to ffrgthelplanefS-iindigpeai
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-sectionatl 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 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 10-10in 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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-30 reactor is designated generally by reference nunber 8. The fluid bed
reactor 8 4 WO 01!03823 8 January 2004 FGI/USOQ 14981 i nclgus@ea 20eact i on
or react okyd8 12 in which a gas-solid or liquid-solid '

- process oé‘c’:urs. n the reactor, a bed of finely divided soli psg%ﬁb@?es
(e.g. a fluid bed catalyst) is lifted and separated by using a stream of
process gas or liquid. Fluid bed reactors exist in all shapes and sizes.
Typically the 5 reactors are equipped with a grid near the bottom of the
react or mhichiﬁ@ﬁﬂéﬁéﬁeaeﬁoﬁatrﬁé@egﬁvé A MR 58S d5gd tO pass
t hrough. The remminder of this esc?%p\t'ﬁ?g*nﬁpighg 3 r‘ﬂtq{gﬁﬂ@és@ﬁ&ce of the
i nstant i nventGoBtActing gercess prauirs.c bnthaceactyr, pibed of firsly avidgsdlidpdrimidsy an

anmoxi dat i on C ; Lsal cqnsi St f reacting propane, amoni a,
and a source 3%‘%53‘3‘&%#‘%@&5gsé‘&%gra"%&e%'ﬁf%%ﬂ Vﬂn%aéﬁﬁgeﬁﬁb?fg’%ﬁﬁxi dati on
catalyst to prg@dmﬁqraidrﬂtﬁd\bwi'éattorti@mt/‘ﬁraushbb@sg@@g&gg_uqyﬁgg[ t hods
descri bed herein_ are equal lé g‘@gl i Cr‘a;a{,jl e to other rocessesS, including
i qui d-sol i 1 CBHTAEARGAPREd ¥t 2 g ear hedpatioshaf thedeastenwhichsupperts 2, t he

react or vessela chlalfeibod R 96658 fedflo SRL B INOThE R NGGR eed, an

exenpl ary spargger 10 constructed in is accordance e prese
i nvention. ThdVSpasintion focysas inthepragtice ofithe instartiteentisinge gad-solithe or nor e

| at eral pi pescé,@tagﬁ}gb- ey, L of which . are thermally
i nsul ated and are pre er%g efrg?ngdﬁje 0 r@%gﬁ%hwﬁgga%gwﬁﬂtha&@f@ﬁ%me to
burni ng in oxgeRsists P eedcdting pedpapie parembbiac anda Gobfcansf\ORy§en in the weawsdl y from

t he header pi That. i the Lateral pipes 16 extend in a 20

per pendi curogr Bg%t%édf'gs%gﬂﬁ?é ?W%ho‘? Batﬁﬂﬁptﬂé’&ﬁ@f"epﬁ“ﬁ@%ﬂ‘?!e?r hewgyerz| es
‘prieferably ar thepaidratas afd aathedd deschiBadhdrsinof Lisr @l pipes
ina triangular-li keﬂ%‘attern (or pitch) folr Jﬁ}e]?’g?{y |s{cra| S?iog%(?of t he

oxygen feed aPggsses, fcludingliquid-selidspnictingprogessas. . al t hough ot her nozzle
and/ or pi pe confi oWsALHERSnalTBK e RP YE ' rocess of
manuf acture of actylonitri e “an oxgggrg??ég‘(? %gd&egé%&gﬁéﬁdfms%ader
pi pe 14 into teecindpedelivent plan a§/geo feati, apexsinplary Sparggh10 benstietst igs 18
into a flujd Dedrsald Wil thd PSSt fHvasin nl’t;[ehsepartéaé%'c Oogrer;/e?‘gllsyeihdagés ?S

header pipe 14, one or more lateral pipes 16 and one or more nozzles 18, ali 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. |

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

-5-



e

_used herein, an oxygen feed is a feed having an oxygen concentration higher
“than the normal percentage concentration of oxygen i.n air, simag200axygen -

30 enrich ' greater than 21 % oxygen), pure oxygen (1&329{9@@ or a
-high -5 C@O@%%ZB 8 January 2004 PCT/ USQOQ 14981 concentratl X'g‘f‘ygi)xygen

(greater than 50% oxygen). The oxygen feed is mxed wth propane and
ammoni a.feeds deliVvered by any suitable nmeans (not shown). For exanple.

the ammnia feed may be delivered by a simlar sparger upstream downstream
‘or. at the samententsition®of bhygendgoeaterthan %% o n?{h?héow 8d {Ehekeqry be
t

I ntroduced via,an _ inl et ?t t he, upstreamend o e vesse 12. Toget her,

t he propane, “iRfRPANE,ARC TVRANA teeds gelivared by anysyiiahle meaps(hotshomn)e. The
hocelropan® ! . intalne th
e naFr os St 06l 601 oy HEoaN LR "

tenperature of the oxygen feed passing throug
t enper at ur e HEFERRMHENStIRaMenalithe samadevsi pe $hed dxyayed spargertampttei cul arl y

the nozzles i i er. ,.advant ages. .as._well as the
struct ure,§ P&nﬁ:@}(ﬁ?ﬁ%@d gﬁg%ﬁﬂer egtvﬁér]gg?'ﬂ 4t epﬂ%{f&? gnd Qfg‘ed@?é?‘i bed in
great er -det ailR. Together. the pedpawe, amnitinia ad okyyenifeadiereapt @eprddudess Sur rounded

by a conduit #@FK@F'Ie 1s 24 spaced apart fromthe header pipe 14 by spacers
26. The spacg . wWhich may be three equally circunferentially spaced

apart pins or ri bFhédheicitiaftepdaseed 20H ' | ,hﬁ;a,g,% ' 4
i Mﬁah%mé}s‘}%@iet .rn@hgﬁls%acers 26

centered in and thus concentric with the conduit
are | ocated RRRIAURROf g rgen feeddassingdrough tee spargeex@abae at | ocati ons

1 d bei, | f > ' ith th I
o1 pod 16, “ac AR BRBH AR R mpBF of R Lier" b4 BhE o afig Falptulanbia oo 20

~-preferably byomies 1 wosldigniteasEhesecandhather advanthgas| sedell bb eietuctdree

“condui t j-ack 1S4 d gt it ds_32 preferably by plate "di
34 wel deu  narere AR RS Fine eRltae siorbann onpist dbiand

conduit jackbglo®d is filled with thermal insulation to cover the exterior
surface 36 25 of fhe header pipe 14. A preferred insulation is a ceramc
paper insul ati on. shown in Fig. 3, the header pipe 14 is surmounded by a conduit jacket

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 length of the header
pipe, for example at locations midway between the connections of the header

20 pipe 14 with the latergl 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 respéctive 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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. Like the configuration of the header pipe 14. the |l ateral pipes 16 are
surrounded by respective conduit jackets 40 spaced apart fBaantdrg2084era
pi pes 16 ers 42 as see:: in Fig. 5. The spacers 42, | be
-three equéﬁ%&ﬁa@%rcunferentialIy spaced apart pins or ribs ﬁé@pﬁgyggﬁnded
ends, maintain the 30 |lateral pipes 16 centered and thus concentric with
the respective conduit jackets -fi WD 01/03823 8 January 2004

PCT/ US0O0/ 14981 40. The spacers 42 are |located along the | ength of each

| at eral pi pe, ' r oxi mat el i d bet ween t he

connect i ons o?d’?ﬁhee II aterg?%p?%@%ﬁﬁ@gﬁggﬁﬁﬁg%k%ﬁy\gﬁeﬁbs. 6-9, the
| ateral pi pesexhfpiandt lbeativral approximiately addwhy bélveeh thé BorrtibRgbttheonnect ed,
preferably by weldi 0 the hgader pi pe 14 and header conduit jacket 24,

ng

respect i vel y.12%f pllp(ﬁ%ch 07121816 and conduit jackets 40. sinilar to the
header pipe 14 andsGhadw ih Higs leed, (RE (ataft Q [ Iz ds 44
and 45 by end plugs 46 aﬁ%géfite di scas 48?Fd€e?§gacrﬁlsigﬁ.&?ﬁgﬂ§%e&fgg space
bet ween t he |35 &ealinghi prnnectd eefesihiiuby welding te thethaader pipelddand th i o

t hermal i nsuli@t e | of~.the |ateral pipes
16, Agai n, " aedBrodiiuf Aot pAPrhbEN. PHE (REE pidele haGeaRialifet Soen
i P Fih,gs. 7, I &t0a pigniladto &l_@d‘readazptmf ‘I]eBaritljd]cdmdiEfs'adm_tgnj ?ﬁecb‘bs}?da.atg!i‘eﬂr difﬂgi fices
of the nozzle re .canfd gure refera o.proyjde for eve i stribution
of the oxyger?%fjgég at"?a‘#s&éf’@ géc‘féc;g’é‘l E;Iﬁ'ée #*Eﬁ%é-ﬂewm@vo ¢ gnnular ahove
15 not ed, t hepaca be@enadnd l4tbis pigts 1@ ard eSifiuitafaBkats 4B HIE Hlilddwih t i angul ar
pattern (Fig. 2). That is, the orifices are equidistant from one anot her

and form &° ngulation &p goverithe oxierier sy ofthe fderabpipepl16; Agaip, t hr ee
nei ghborin L 4 ] I .angl e of the sane size as
i g g aoﬁrbfén‘éesméﬁatfcﬁf i@ rﬁﬁict)l;lr %@%&Bééuééddtn 9

an adj acent equilateral triangle not her three nei ghboring
orifices 52. The ésistesgsFiRs. 528 and 16| each horzbe 08 irbiudes dairified 5pr Fasur e

ot obabi 1 ty g thd obabs B Heidined rdraBly iR piviod for RUSER bR 14 o
the lateral offresodgen Reshtransirseld 8ciols thislmsid beBroid@6t 1 easBpOd 54 for

directing the o>éyg]en . ,
15 noted, the nozzles, and thus the orifices, are amanged in a triangular pattern

(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 flow 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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.feed into the fluid bed catalyst 20 contained in the reactor vessel 12
(Fig. 1). In 25 the illustrated enbodi ment, each protecti $captrry28044
extends d Ly from and are sealingly connected to, preferably by

- wel di ng, Bﬁﬁwﬁéé r pipe 14 (Figs. 7 and 8) or the |ateralPGVPRIIABI(F g.
10). In accordance with the Invention, shroud jackets 56 surround the
shrouds. The shroud jackets are spaced apart fromthe respective shrouds 54
30 and are connected to the correspondi ng conduit jackets 24, 40 of the

header -7 8 Jpipda4yordafefal L I ' 4 or |ateral
pi pe 16, pref g'rﬂgbl yorby welpﬁigng. %@%%’%ﬁs écﬁ%ﬂ%ﬁ%péﬁ%tgﬁ%uds 54
and shroud j a¥Rshsowts $4and phroyd jackptstGeds fitked with thertriabinsutatied, orefetably a

'~ ceram c paper,| At . v exteri.or surface 58 of the_ shrouds
54. The ends %¥ tﬁe‘él’hp grulagﬁﬂgﬁ%ét%sC@%?éqeee’gﬁﬂgt%#f’ﬁggff8?‘-"0%’5@1”4’@5"0heek 5
plates 60. The cheldle gidstafthébhmue jakeress §¢ dubstdnBallyedeRe! tyVhaaRt t om ends
66 of the shroud Oac;ﬁ_iat 5e$ ? d g ve a center opening. 62, ‘or aperture,
t hrough - whi C‘Hatteﬁg pr ee%ﬁ é’é}ﬁ? @65‘33‘2!"@}?{%. TFRSPEpIVE britormeends 66 si zed
| arger than dthige dhaimljscketoE6 bhE hals 2edstes4 lﬁn@%@b&eaje'?@lreﬁrﬁ?rﬁb?ﬁl ates 60
ne arot her.

and shrouds 54  to exr%and_ and/ or contract relative to The
cheek pl at es Wich thepiptectiva shroyds 64 extande Thecopeningsif Aratsized lavgehihant he

annul ar_spacand BlRAAr &ring BhRES 5436 oAl B a&fqdeé{@gt‘égg@ ) #z@pect -

preferred, the shrouds extend only a s di's
~cheek pl at es taexpamhand/aetentrach plative to anBiagothkt. The chsstgpBtdsEdteldime i s

general ly indjcate eference nuneral 70. The feed line 70 is connected
to and in "I %l"g %{éé‘mﬁ}ﬁ?w'i' EWPPI‘\"' Huthe aanylar spacesbetvpen thessiweugs pe 14.

I the il1usEiainrhroud pkBrte. AdW prétftel] thE shRbURTAIG ohif Ashafles tube
S

~couplings 726Fnd 74 respectively connecting opposite en and 92 of an
el bow pi pe 76@ncebeyondihe respe platesias sheanand a transition conduit

ol bow pi pe-to  ho erenny fow 35 AoaftBbditioed e B adtaRly e | iera
pi pes 16 and referericenungerat W Bheferd lipe 76 i Gohsected toattiadiuly a j acket 78
spaced apqy't hiAlAiGRioR M hR'sBSgB? 10 at the header pipe 14. In the illustrated
' embodiment, the feed line 70 generally inciudes tube couplings 72 and 74
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
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. Spacers 80 (Fig. 12) maintain the annul ar space between the el bow pipe 76
and conduit jacket 78. The annular space is filled wth tBelepaary 2004
insulation, preferably a ceram c paper insulation, to cover the exterior

. surface S8YOHMMBHE e| bow pi pe 76. 2s Cheek plates 84 are coRRELSEYI¥Y t he
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 t haweldingem the ¢BageUsiss 180 'T@l%it}ar%fﬁoﬁ%n&?i% %@%E‘d“iédggad in':
transition conduit 104 is sealingly connected, preterably by g‘ January
2004 WO 01/ oFpasepepart/fony a gomduiljatint 196 that is henmmsiettio the pendult jadket
transition condyj i ' ' art. from.a conduit

j acket 106 t hat |r§°u3:1gﬂ1 e@?gsggﬁ eﬁbﬁ%ﬂ??ﬁl}giﬁgﬁlﬁ@ﬁ&gﬁ?‘?Bﬂﬁ?ﬂ ng the

~ header pi pe Xondyit $04andiconduit jacketi 108. foith@ntananizr spade thembetWwdenlif4 and

condui 't jackeg,. f a nnul ar ace therebetween in s which thernal
insul ati on? g‘?he‘%{e)@ggﬁ §WQS@a¢WF S%afﬁ%‘l"ﬁpﬁﬁ?ﬂ Inswayqn, [sdifed & eexeer  t he
exterior sur ftheextbf8r Qirfdche0Bratise trafsitic®BehHUit 1034-A flall dse19bsC 110 is
connected to the ang 112 of the conduit i'{_acket 106. The plate disc 110 has
an openi ng FPANefeSIRHeand-hi2 efdhe candu iagketc@fd dihe plate disa Widdhas arhe t ube

coupl i ngs 72 cpBAing4 ﬁrtﬁrdéligﬁ'%@ﬁ&fjtﬂe%rgﬁg)ﬁ\?dr?gitQﬂﬁﬁheﬁaéi ngs io 120 and

122. The spaces within thé casings 12 and around the tube
coupl ings 72 and The #he ¢qupliags V2 @nd iMearewlisposed irateispectivp vefezcakihys a

ceram Cc paperyoni lat | he_exter.lqr r.faces 124 andl26 of the
t ube coup?ﬁonagoﬁaqaz?id %Sprggeg\gﬁﬁﬁfnati\ep%?ppgﬂgsfgé%&% ﬁrﬁé’r‘?‘f'};@n@fgtﬁi’

‘condui t 104, coliingsTi2mmdrss anet:ﬁuedwyiﬂﬂheﬁﬁﬂdnﬁﬂaﬂtﬁ@pﬁeﬂétdugta amitifapeasi ng
122 includes.a cheek plate 132 that u;. has an opening 134 thr_oug{h whi ch
the el bow pi H@U%@Oexfp&?aerthm«misng‘amw AR 12fefdhe tubeaonplingsti? 136 t hat

has an opent a6d ¥a%d Weldd bortins 1 0 the BIALIGSRondi B! Lol il fo SRICLT |

j acket 106 extend. The cheek plates 132 an are preée wel'ded to
t he respect i P¥yaanfeed soumarondoit 84. The casingr122:otludesl 2 heekplateri@2dhatr at i ve

to maintai L& ahRpEARy 1isﬁ%&§1tgh%iw ﬂ'}ehglbgﬂrﬁ)'i';leafB SRahids. ﬁIheecasing 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 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
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 fiow
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.20 casing 120 al so has cheek plates 146 and 148 connected at its ends 150
and 152. preferably by welding. The cheek plate 146 has af Jepeary2§0454

t hr ough m@*@Eg&gﬁ?elbOW/pipe 76 extends. Likew se, the cheek plate 136 has
.an openi ng ough which the oxygen feed source condui fGPEEEHs. | n
view of the foregDing, 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 Insul ation,

in turn, is su hal ' | h art . copduit
j ackets and shﬁiﬁaﬁﬂa}gEg?@%?éiﬁgﬁqpﬁﬁézéﬁﬁ?%gg%?é)et%ﬁgggﬁg%w&f"‘ﬁ%. The
si ze of the sp'etbichglj’l%mﬂamhemandrmpmndialgobommd amount of insulation

depends on such facﬁ&r the 30 siz nd. configurati on of the reactor
vessel, the inlet terrp%'?%ﬁﬂr’%sé‘!%%ﬁ?cg‘%%pgt teansigr, o SHbstantialiygedugetbe 73
Pcr/ USCOl | -498ite af lesattfantfes; FRIMTRTR iteFiBRSK the FaRNYetaf 42204 L¥dRNNEeed,

e sparger 10 and reactor 12 are construcped. The

and the netal of ICthtstn ] nd

therrmal | nstl dEMPRHERLne @xygantapd isgpaintaineg helove A temberature dhatesevdnts T at e
of heat transfthg hebaonpipBa4i Bickall fivesOfs { aresult,
the 5 tenperature o_fé)‘ltr@r)\géoxygen f@%ed i_séﬁ?mﬁ%nﬁoﬁgﬁg%g%ﬁﬂpﬁrr ature that
prevents t he Go8iafBinapisghatimay baincthelstnpamesf okfgemrfdes bomuimicadedf t he

sparger 10, or L1 t be in the ream of oxygen, feed
comuni cat ed t %?g%ﬁ%ﬁ% EPE"@ ' ."gﬁ%/ft“f’ﬁa’ bFﬁa"ﬁﬁr%? E\?M?“Eé%ﬁ%@"@ Ke
i nsul ati on surshoaudsi S¥getteads albstartaliybthedoll RAGH of HRSSABLIPEL Mhbass fddk!
| engt h of the}!.’s(%rou S there is less +0 |1kely a chance of premature or

o4, . C .
undesi r abl & oXfE¥A GIRnce of plegrature undesishinpridationdaactions fromidevsioping

Shrouds 54. Taechrid@idy T snrbllgs §hance of ignition of the sparger 10, the
header pipe 14, |ateral pipes 16, and shrouds 54 are constructed of netals

that have high r egpévméeﬁwam@m ighition ofttee spargen10.ehe heBa@f er r ed
Vonel 400, al Flus Sehd pRE 12 RAT nBLUE 8 ard e iBER of melafg Tt nE¥e pe usco.
During the pr bighsresistanarto tambustionoittethie\dxgger febdl € PréfBRed aRtaldMdudd - €. an
15 nickel and copper alloys, for example, nickel 200 or Monel 400, although other
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 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.



_amoni a feed and propane feed, are fed into the fluid bed reactor 12, which
contains the fluid bed catalyst 20, via a sparger or other Sd@nhgrrpc4
appar at us shown) upstream downstream or at the sa vation as
-the oxygeﬁ’(@g%’?}&%spar ger 10. An oxygen feed, in the form of g“@)??/ﬁen or
a mxture containing a high concentration of oxygen, is fed through the
oxygen feed sparger 10 for dispersion directly Into the fluid bed catal yst

20. The catalyst 20 in the path of the nozzle outlet streans is preferably
conprised of finel A mpdeldddhe sparhgstO @8s sotstastediinmces@aRte with\thelg an

etaraing the 1erRgfiEd af uReEd R Figief. iokides R ncaioonme Tawnishe si zed

to. maintain acgasngritates the/etyaeh foed oakn SEREMIG cRENIRRISpARedd c,
into the flui d.bedmrej':'gégqr= 2 W thout substant ?al attrition opgﬁﬁﬁet/e'zagt al yst
T

contai ned th&R5h &f PIR&1hridateinl Pinasy1 Goramtnisats the axipoen febs 17

psi g and ats ato 39 noSHBE Wil iRciOe BROMMS - ry,2004 WO O 1
103 8 2 33 SPGT? USO00/ 14981 Alm)de? of tﬁéggﬁgﬁggpmf@gv%stﬂg{;%%#%ct ed in

accor dance wi dawpwardly Goiethe Gapenio Figs?) iflomuthierteiader pipe tideorFatgrat eipesi 1631 udes

t he header pi | 6R - nj 0 en feed o ten outwardl
ext endi ng sgagggjfé%%ﬁg ?gfser am%#%éss&%ée%%ﬁg‘&cﬁﬁﬁcﬁ aé and 8¢ | at er al Y
pi pes 16 commuaniigired shasda digeibutethe dxygen fdnmifohaly asfbsaithi AGldusiey t he

orifices 52 aned‘,{fzhrr ds 54 that extend downwardly (into the paper in Fig.
2) fromthe h&Hte? I'pe 14 or lateral pipes 16. The feed line 70 is

- central ly @ sposedTeskabhdifcté®with SusH irlodEaSavaZhd Byittt 2Ll d so as to
distribute the oxyglen feed uniformy across the ?ﬂ}ﬁ% bedgrﬁp‘eac or 12. 10
t

Tests conduct ERPGRTRAMPAEILRIa e fRage of Abaut 40R40 ahbut5Q0°0), thedttenguratuenct or
tenperature i A t {, erar.ur of
th(rarp oxygen feg{j&?gorgyggﬂg‘ﬁafnt al neltélla:fi};"?zﬂ %%ﬂ%?@qgmr@?0§@§§sé@?%t ed

by standard hbﬁsmaﬁgsiﬂeﬁt;(mls@baluﬂaﬁm%s). The oﬁﬁéédﬁ%r%étﬁgﬁtg&?éi?daiﬁﬁ .
maintain a v v in the range ut o abgut € t/sec at the
orifice and tﬁ%gﬁ%y'}éﬁb%ﬁ%%geﬁlagg’.ﬁ g@d%tag’oﬁf é&qoﬁisﬁ"@&&"% eficeapdbe ocity in

the range &f stiroutls ¥@ré 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.

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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~about 30 ftlsec, with a fluid bed pressure of about 15-17 psig. Although

the invention has been shown and described with respect t o8 Jeevarsi2@04
preferred enbodi nents, equivalent alterations and nodifications will occur

to othersVPIEY in the art upon readi ng and under st andi nPGTYS00¢981

specification and the annexed drawi ngs. In particular regard to the various
functions perfornmed by the above described integers (conponents,
assenbilies, devices, conpositions, etc.), the ternms (including a reference

to a ! L he. speh. | i d d,
unl 655" ot nar PR 6 e, 8P B8 SR B enlss S b o o

function of tdesiretband ateshtagdpusfoegsy given or partib@lar gplicaied.i onal |y
equi val ent), 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 illustrated enbodi nents, such feature may be
-11.8 January 2004 wo 01/03823 PCF/ USOQ 14981 conbined with one or nore

ot her features of the other enbodinents, as may be desired and .

advant ageous for any given or particular 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, a nozzle
connected to the conduit for passage of .the oxygen feed fromthe conduit

to outside the sparger, the nozzle including an orifice and a shroud,

i nsul ation surrounding the conduit and al so the shroud. substantially the

dength of the shroud, a conduit jacket surrounding the conduit, and. a
~shroud j acket surrounding the shroud, and wherein the insulation is

i nter posed between the conduit and conduit jacket and between the shroud
and the shroud jacket, and wherein said shroud jacket term nates

-12.



at a cheek plate at least partially closing an outer end of an annul ar
space between the shroud and shroud jacket. 2. A sparger &8slasedryP004h in
claim1l1, wherein the shroud has a cross-sectional area greater than the
crass-sectional area of the orifice 3. A sparger as set forth in claim1l,
wherein the cheek plate has a central annular edge spaced radially
outwardly of the shroud, whereby the shroud and cheek plate can

di fferenti&F‘WMékpand while the cheek plate functions to retain the

i nsul ati on i%eri orly thereof. 4. A fluid bed reactor conpri.sing a reactor
vessel for lcoftH t injeqingpn Y Ee fepdi IR 2 Hpidhed reastory FOINBEISNG Y t endi ng
within the reactor vessel. 5. A sparger for injecting oxygen feed into a
fluid bed react @acopduipfirsonducingibageygepifped.f or communi cating oxygen feed
into an interior region of a fluid bed reactor operating at a reactor
tenperature; at amaslk comsectatwnhd cqmduit fox passagenef the orygondfeed frbiruhe conduit
comuni cati on witd busiledhe $pangtel theinpezle dclhdiag bn ofificeaad & shimx@endi ng from
and in fluid communication wth either said header pipe or said |ateral

pi pe and in fl uighgQBRLBIERMdIAE MY ddhdhfi@nd hisoGhdgeoud Qast@tially fie 16gaEef
pipe, lateral pigpeshregdl nozzl e being operative to inject the oxygen feed
into the reactor and being at |least partially thermally insulated at their

exterior -13 8 %%H%Y'a%ﬁ%uﬁt‘dﬁﬁtﬁﬁgihéﬁnd hify ting heat transfer fromthe
e

interior of the reacto'} to t reSpective Intériors of the header pipe,

I ateral pipe an l.eq k Intaln, at a fluid bed tenperature
greater than ab%u@%d%k#g%ﬁé%?&eég?&@ugf%@e oxygen feed bel ow a
tenmperature at,which the materjals of..construction.of the. header pipe,
lateral pipe, VA& Eﬂsglﬁgﬁﬂllﬁlq%gﬂ???;;%‘ﬂ Bﬁglilﬁbfm[ W&Qg‘\téa‘:g?c des an
orifice and PUWFELHesIRAUGGnd the Fuoud jacket gpdwhere ghropd jackef Iprmpiates
cross- sect i ondila eglapkae 3t heasppatially closing anquicpod g 2B gRElat fpace Ritasam the
subst ant i al | yshrewhandshgeud jaekathe shroud, a shroud j acket surrounds the
shroud, with insulation interposed between the shroud and the shroud

j acket, an@.wherfebprrassiad settforhdn cludted:; wherain thetshroust hag a aspisciectional areat
| east par t igedaker tharothe nrpsaseaional area df tfe arificennul ar space between the shroud

()

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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and shroud jacket. 6. A sparger as set forth in claim5, wherein the header
pi pe, lateral pipe, and nozzle are at least partially thermally insul ated
at their exterior surfaces for maintaining the tenperatur&dJaiuarh@d®kygen
feed at a tenperature |less than about 150C. 7. A sparger as set forth in
claimb5, wherein the thernal insulation conprises a ceramnc paper

material . 8. A &m&&s Fordfhibfing Hehf farls &h eﬁmem% BPtH& readtaﬁa%c' S

provi ded about &‘ih RorsHF hhnder p ? f JProvide a
protective surf hg nge

5, wherein at % ohe tgﬁ gt; ﬁuﬁﬁ)os%fﬁ?lﬁiu 8};%1
constructed of

A sparger as se e{.%pp}pe Solie? i @“d\m one of the header pi pe,
| ateral pi nozzle e% construct d of I\/bnel 400 or Nickel 200. 11. A
fluid bed W sf@r'b OORPIF G webrnd myingapresi-yrcHenal arga grgatse g,

and t he sBlarag'aerc!@rs-aqcapml@r%aféh@m@cwmwwmwmtbp shoud snbstapiallx
flui d bed thedengsh ofthessbroudep shrond jaskat snraonnds thelshenudgwithfipsiilatidncigterposedy st
in the reb@wobndmﬁmmm.thﬂshmu@hckmammminmdslubucﬂjnckbtﬁcminlamism a2,
wher ei n t heheshpiaiel at kastipasiillyelasingamouter gabof aatdnnnlyr wpeEce betweenfthablrond 20
to about 3fnd debudpckaeccond. 14. A fluid bed reactor as set forth in claim
12, further conprising a feed line that penetrates a wall of the reactor

for commungcati pgs 28 sdt F6eh i Qfink B ewRXeR 1he hestier pl}R. 1arm%é dn@ roRSle
header pi pgre alfbastgzl:f ﬁthgﬁﬂalfﬁﬂﬁh%d%ftﬁ%ﬁteﬁ&f&rguﬁ&eg Erd;‘é‘rer
CoNpy i Si NGehreRBreld nf&mﬁta&%p&aﬂw@% ah [eetor 10

comuni Catl ng oxygen romthe exterior of t reactor to the header

d I
PL]EFUS.”ng“‘?“e'ﬁ gﬁ e‘??ééhﬁr”ﬁﬂﬂ? é‘hﬁr@%r%gﬁrﬁ%a%gnrﬁﬁﬁ htpissala”” °°
relatlvet 4%% éégl nd the orlflces bei ng conflguredto distribute

t he oxygen,feed unifornl ughou e reactor
yg 8. A, sparger as ¥et forlrlh i cq w erexrn a _]acket is pmwded about the ontside

surface of the thermal insulation to prov:de a protective surface for the insulation.

9. A sparger as set forth in claim 5, wherein at least one of the header pipe, lateral
pipe, or nozzle are constructed of a material that is resistant to combustion with oxygen.

10. A sparger as set forth in claim 9, wherein at least one of the header pipe, lateral
pipe, or nozzle are constructed of Monel 400 or Nickel 200.

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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