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SCr eglBo b utevénﬁedomﬁﬁrﬁ{gahé Morﬁpo‘élté‘&r@ﬁ?@ wretath aotﬁblﬁa?rrliﬁ&] 6r by other
filter ele ne cataly

Dor t (s o ampley 1 B8 ordhon G, BBl Sbd 3eq jpgposton, and
BOt t oteifst bashets whe e ptovidet IWltb@ cemtiel aqening hevifig Belinternal diameter
por e%dﬁ%a@fﬂe%ske%aﬁbé ﬁ@&{e‘afbe%}é Fr%r}é%td? watl §r‘;cﬂﬁ¥e§ draught tube.

cat al yst rﬁés et _or luralit
seal i ng e Piﬁf‘it%é FEES angquweg baskelR Jekr astwrertased i§ a reactor

for exappl&esh catags, regaskiet siemerdt, Gic. Riigvantd aowofi me which would
| ' qubg refqluﬁéﬁ &u(h%ﬁ%?%é(lﬁo Qﬂe&; s, Zlc(?%%rs arr%? cﬁ&natyﬂyee assemg?ed in any
E%np‘tf%Y ﬂ@ermda%@wertslalbefew!viﬁ &ot awm Whenditer gemiyts are sintered

3}( gtaétainFéE@%tiel ftt?@fm&rl?’gﬂpﬁi:etdltlﬁ;ﬁe FRAGE %ks a%%ﬂirﬁ'heleaand welded
r 0G0 Y0 P PR g 80 Sl e 1

an i ﬁﬁ@fﬂw thafi thgrdesgn Dféh&:ﬁltar hm‘nehﬂa entvastkeit mudy obeouniing into the
i nsefe‘ia@tgr &%Y%Fbésﬂ@( aﬁ@@%rc}%m lafs e?b%ﬁtl Ja'te?ﬁggﬁr% %g%Eér{]ent thereof.

% The use of cat al e

ol ey Yheepihg il p phres %f%g@t:'@rpum?s@uikydras@efst@é fhat fines may
cat abytaps theegator, grovidier mey elgB Bé SadeFdi- lnseM\ih% E@&Jﬁonfaht%talyst during

. down, e

desi nes“ma %mye%g?q“@én ﬁ%é%ff"o"ﬁ %@{f Pfre\gé §%tﬁh5?’té'§r°dH°e§ﬁ{/ rectly into the
25 vennuigespred otiberreacior el ihty afcsfalybtitiasket, dwen esaipl e, when
filter el'l@r@‘“d’ﬂe&loﬁro? 118Uy E\%Sﬁdﬁ%éhé&@%ﬁ% ég; %l g%@ﬁébigﬁé{d by the

formo di sks centr

g@ d@ﬁ’%h%ﬂﬁ"%“ Rward gy 9 saseavseor §AUiE Frecishls cRRkE Userito establish

t he fl@aintiapellasless aunfiflrgtiont.n@men lipelirs 2Ry ®ker @ Baj B@Epwards or

the design of the filter elements and/or their node of
mounting into the reactor or catal yst basket allow

for renoval of spent catal yst- and replacenent thereof.
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30 In designs where the filter pores are nade

~purposeful ly large such that fines may escape the

reactor, provision may also be made for insertfiry JuL 2007
addi ti onal catalyst during operation, for exanple in

the form slurry of fresh catal yst introduced

i r SEVIP e RBHE' i alser o gesiibnor noHEsVlsc 1 et reactos wih

i nt apaardatrabies tiagkethrovdhane @t’é@ght tu“ﬁb%réibré@ﬁéd on of

fl th h t refe
es?\évbl i ;ﬁ@%@gﬁ &h\f%?%t} oﬂgelflq gtr anys, ﬁrgu%erqgﬁwradqqegwto the
of §PEEH ugarélye ‘P'?%Rflt@ ‘F“éaﬁiﬁ aﬂw@r wilnin Be The extetlent mixing action of the

Gst ab;bdilélh in fhks QMéLﬂgﬂt thlﬁﬁ)@lkxl 16 mbn%ﬁ@nt@ QQlfy'eQHtftl%lir oﬂlgxxmmesﬁlublllty of
IIersare fds or °5

00 B NTAPIE B P AR TPl Dl pemute. By the me he
hor iliguithiratheydraf/éubei axits theetbe and bagind flowdvangh the catalyst bed, the

'”p?éelc%ﬁfsd{a\fé/%nfﬂlﬁ?%gtlﬂr Wgh the draught tube are
preferred. Reactant, sdolvent, and other feed streans

are genehaiNeyrepsiants dei daroyly the Caialyst ask ther catridic rronssses oceur,
1end aod piotigsts] baprgiicts, ulreaddd strtify Rattbnts, BRE eQ¥XBE LAtSINdt bed. Since

m X'U‘[éQ:a%Is{ ﬂgeﬁa&f oftlg}Se size w@?@L%SE@ea}tvntlgﬁi‘gﬁﬁ%?;moynl;c) gf cata]ysi_

the 1'ngredi ents ver
soI 15 mettgﬁe@ffoga&a@@l%tmm axrebsy dir thg emacanidwinshy geitd bs retained in a

rapsﬂf o @atiens dn fPEorf% e t t
Y gﬁt tub?e :%‘iﬁt{%g ieﬁﬁgr anm% %é&?’ﬁsg ?reétéqullogDﬁlon of

d
t hr Belfaﬁn%ﬁgn ggtrgﬁl ffwe[ ngaqtgia%t?rggﬁ glaﬁa@g M &xit the catalyst
16hobedighl y ni xed. As the reactants flow through the

cat al y st Tl{ée&oddch%kg AN ﬁrfe&!lffr%‘ﬁ 85 gl?d Fafd! Fe’acttog'ﬁroxrmate the exit

pr Og S %@ro ucts, unhreac reac
et ¢'™© )g?e[ cafgiyst begh dp \}%’E‘c%@a"w@“ﬁfb é'pWP'ﬁéif%'ahth%ffo“&Tﬁ"? take off will
of - pefayablys be deivt the Wbttdie ahhing fafet kickief), Otheb bﬂﬁhéﬂ cﬁjﬂ&& are of

ST kA8 RS A3 (i SR gisir
28| upprjonLef tha fiquidexitingithe fiter bed, bankitarnadh the actught. tubiksara from there

I es dddin thfough &l Mter B RANHié ABnk, thé @%E%@h%ﬁﬁ%ﬂcsprﬁay be adjusted
r ea&g&_ﬂam and fewer unreacted starting materials nay

exi catalyst . 15 bed. The product take off is
gener al |'§pef progict hiseasn chagfbet dooted efitettiy rio guobidatiatecdvbgy/recycle, or

: gxilvﬁ;f}é z;égr?gﬁé E‘rt?mfeﬁétgéarffg V‘é’fﬁl%}]er l’éﬁcté?{otfl,ufft@ n{ ?ﬁﬂqug‘ctl}% t\tﬁ‘llhe.-re a

r ePEPAD FSPCE S TeGut (RRY Bropk BfmsamaYRe oF 2 Kdifferent ese it may, for
- O hexanpiep te atsinoid tubtiar @aetorofith soldIERSlydd QEsiel thNea_rlﬂﬁlter elements.

pro ropor requifre
r ec?ﬁcb [at oﬁgé'ﬁongﬁélgpgtrg "%o'ﬁ 32)?‘3 gq?fgtol ﬁ'a lfe%mgxrle?‘?t?{gto minimize
"t hePPRRiE rPreRet adhe f ﬁi GRAFHPT thtedugt atiepm, oruiveadjvel the aoontent of
thep@mam'@sg—’é"&m’l@h&m VE'i‘ﬂlﬁr p@rdexaHE)Iet hiinen TRE n@ duct stream
Gonver si OF jgf | clenc %b gd justed opti
Al Hye ageid Hﬁ H%R’a oxyaehn @ lmn@wpmyanpdnay be added to lower
purihﬁmcmanocmhteet oWethghe eatyarieeor mopangByaysBs wededitoadtijust limits of
i nl gdmsddigABict 0 a further reactor to further maximze -

reaction. ere a 25 second reactor is used, it may
be of tH&eJUPRCE shheany generallviipdydentunysasted qopdensgble fopmermanent

ex aggeks, i e bigydeogeh, Imb@nt pRpliale, hlﬁag‘e.tnofne%ﬁé‘ eftQlrb4bior solvent, and a

t t
S FPIE TS e SRR DS Bl OB g o oude
r eaqubiglepts,” rien propylene glyentt dipropylemeegigot, propylehe dghycolshethyl ether,
T eagh@tg dMRsl Utile &t gfes hidy Bdirdkidveli BE nSPi R bkt techniques,




per manent gases to non-explosive limts. For exanple,
when the product stream 30 contains unreacted hydrogen
and oxygen, additional propylene may be added t ower

the oxygen content. Methane, ethane or propane Joi. 2007
added to. adjust limts of flammbility, etc. The
product stream generally includes unreacted

" cond8ns KEPErIEPSel @ndEavert: Altparstiesly, they mapyype inirpéadl,into a boiler for their
OXY Q@R vihied pVﬂoﬁjﬂ@ve At d’oﬂ@@ﬁabl@@ﬁé@%& E@t&ably feB@tR and recycled.

solv xt ur
t Pk e, BEPredl i SHBOR Eronssngce fom
eqUI vebdenesoxidy eCEa"Valﬁﬁ’f@@W ether igipyidtiss mayiberrefytredesing conventional

gbycgisi,|1aﬁ5rp@wnedwlgsgl ycol nethyl ether, anong others.
he per ent %ase ma be renoved by f]ashing or

ot her tec gize D%”‘B iBer plgmeptsomeiabrivariee é}l‘fﬂ'té%% Beftiuay catalyst
r euseide aAd Esran'@tilgveedarytlont didyiesray afoRioh, njseﬁélﬁindnﬂﬁaﬁ pére sizes range

boi | 1E’r5mf001r LII'I’! W?h(f ftHSrl Y&%Mﬁlg Fr';'lolpl}/m ?on’ﬁ) ﬁ}'n and anost preferably in the

condensabl gasegmare recovered an
recytneg! of 4 B9t é?ltlm iA Teatuipenf mgmgepsenﬁ igvestiengs phatthe calplyst size is of

HBCleﬁd imPeRAtathiednn @ﬁeptﬁﬁ%ﬁﬁﬂﬁer@)&' bt Qimry 15 circulated. Small
prop e_equj val ents an

b b FLS BBlCrES U BB TR MG (TP psfsciibne area 1o
t echiinipies . Presurepdiple fof saamflet Hhén Buahr sdllemnyss mesy used, filter

be vaemest gde skk tshbilie b@%tthé: lIHV\aEIdé: 3 HeYstove ?‘dnﬁg Zngjen large size
expe d .generation of |nes%rnﬁ¥] attrition. Surtable

nomi ﬁ%ﬁ% YHorE- $PPed HraiRgd? MRy ginfnere1arp ised mpre pias “??drl?? increased
p5 ef epvednlisy fir catalfstpiof tive2D thenrargn thf OS2 pPrefie rexbmpie o srhg;e large

t he tith 4 €5 1l%fa[|té OWQ%Q alﬁ @)ré %%uéf% 0f4 k%\ Fptge‘f’g\ﬁerc} adequate.

invention | s size Is of
i npof ek it e aPlPﬁaém@é?UCé ere weuldialiqwepassesgcirgfgively large "fines,”

sl urie 4 $3 gint, @tzatvedn fooaalid pra@t&b&lhéf%bcip%éﬂsé?" Res! dﬁe&t generally

oy B G Rl R RRBE B L2 R ORRye of the pores
3R cherepigt by Betsiitsfing pragess usseth fOTfml theditter eldn@nisn{Thp opre size may be
Si zesSikreat SheRRcAMY 1 E@ovwl/ ﬁﬁ\ésﬁgéj ef QJmet ﬁ%saﬁ%&ﬂafrl?r{ﬂ%e of very small

When | t

o oo e FPess RS M g MRS o P st botoms,
| n canddiegat= abfhes swelbquantity s rogpiye ackpdatonblobmm. f or

exanpl e %mbﬁténﬁélgﬁare%hﬁr@nhaﬂﬁ lfrhr'nq@zivtn ghecé(f)(agy}s? gd is Fheant that

nom nal pore size 0
AP t hE‘E@'I’?p qrity Wialysfa\%é%\fet%!m in ecpds pg ualrdeseitsed abczanel Gigferably,
pas s’axgqoom‘ sdéi‘hﬂtbb\éeblytd Aabgantiafly B@&eni paésa@e ofzca’fal}%t Bificles having

it h er
i1t B e o PG O e SR RGE PP RlRRfce sze orerged o
par t ihgireacirzes, perhaps due to the serpentine nature

Of ‘the pagese ?eQmG‘Ecﬁ’ %tcﬁﬁlyg’ﬂ’ ab t]%dsﬂeﬂélﬁ [§l rﬂ&npé Bﬁrﬁé.gaté‘ $&89iyst which

é@ forlm he ft}] (gncé)re SlI z
| e€t'8 %@c ?lCEtSWnybEEdoS%PItB% 3p5 3@3‘-"61‘“9@!&%5'@?&3@5W0“9h the
par t ¢atalysibby. Thossistihcy &y fowsindlhted pathtistk @f meZc%talthW&les and
]:j: gteﬁliel’fvg!a&m&&d{hg%%bll é{regs%?eugg'u@gaﬁalgst b%d %ﬁl%asm%%eéllrlmremental Cross-
quan%ﬁctl‘gna! a@tsans the paeicle size deqrasen SratsthisepartidBys which cannot pack
S U baibsuntibgdthat opfvﬁ’i&ieﬁrblnﬂg rouﬁﬁ%%i‘béﬁ&al HEMRhR AN BicleBSed fluid flow.

st .bed | ority of

{: & gl\llﬁn' f|!u féov\f '8?‘&1 H@df qu ey, ke B@r&aée&lsor idg@pased with a given size

d es canco@drphblogiec! datatfse paiibtlys by téreespatdingsi |El¢?eaMrig| orldcreasing the
suc hch%—%%ﬁéa'ta?%é ‘3{’ {hg aRFIﬁXregg)taceD AIHAPGHE Eatgigéta}es\/asﬁes The flow will

particles



particles sizes in excess of 20% of the mean

vol unmetric catal_yst partl cle size charged to the

reactor. By the term"solid catalyst" as used (ngragj

is meant a particulate catalyst which 30 is Iocagug 2001
in the catal yst bed such that a flow of fluid may be

di r e B8 "ifH?féﬁ?SrPytfH% lenglit ¢fl t)e calglyet. beph eSines icatelisicaitritien is less

f| osevir® in eleabadort of thb @rasbmenvehtidnh %léﬁﬁély’rﬂa}@ét a:ﬁc%tsl o |c§t%tyst may
andbe 154%9' srlnc%“?@en%e[@ﬁbnél F\%’[II’Q Ctktll'nep ca%%gsi is dg%rg%’qc%[ﬁ ncr%arsgg

bed 1 ncrea
as the pgasieired & Qilei%“%@cﬁféa@@iﬁ oiCeitigtegisporpusr sthiplesss steel.  Such

Hhi GReeafnSHtprdRck arefévamlewmhmsﬁ B6ihofiothi ch provi de
roughly heri cal ries allowi ncr eased f.luid

fow 2EVEOUs VGRS AT e eAFO SPIGRY o BoTitiRw e gleearting
i ncreadiedspnt debe dassitbnwi fd exagplee thesiezeiorsanaly be configured with

rmrma%gagm AlkhisPal. b Lhﬂa%?e &xhg@grseéﬁgﬂgaég@g&x Additional

i ncreasi ng %ﬁl&gr easl nqg i onal
themﬁwalﬂlemenésda%afﬁ%b% del. ashwelcas lgiggecicaielianueas, Eﬁﬁe What is

10 | onequikekiiminimally i@ aldeBugBO0e @baer Wit érfﬁranl@ﬂQﬁﬂe Bé‘twtaé}ethe draught
| l enigﬁgl a% tﬁeh @Feg% ﬁ) yﬁe tr}%ergmg%t% @%%@%ﬁh%l %:‘58% 3H¥il’lg a so?d catalyst
i nvésroserh ’fhﬁrf@ﬂ agid elajntaizacgin teosnmuiisolby omaas yoftat fegst one and
be prEREhbIy e ﬁl%rbféﬁne%%t@éab%'fﬂt&ﬂ Jtﬁﬁélﬁc&ted B«%}%Pd the catalyst bed

o B SRE" B ok BB aed et s used

188U cdescripirgl the dxceiibnf of littecdrafp tubd dogssna iraplg vait Hbiret fube @ absolutely
VOt denfhdPRRA FeRBror. N Fﬁfl %H%ﬁé’é’frﬁjoﬁt 4Ol ? i 9 efa&?le e[-%ifc‘%notrhg annular

dlsclosed are possib depar

spi ¥PES IR Priftenelpoant 'FQﬁ“%i@aWBP@ SitpewtER et 81 theypnnular

- be spacd sgtir telt iid s sube@hbtang p%ﬂspﬁt@rﬂ f@%édt%gairqéﬁﬁfg&he annular

- A d%paé nﬁﬁ thelmr.aai%g nn?3§r 1{)2%{%{)& passm% I%rgug%:oglgd%tga ereg-ngelT he filter

2hs qlergrit may dei ?@mpbt b&incat@oque e @anniWNirsbadesasibown in Figure 3.

T eqU: r edn rﬂeﬂélﬂ%rét‘érrécﬁ e%bgcﬁ:ﬁlélﬁig‘t ﬂé\&‘b}? ggﬁﬁ%t Qaracﬁ%tts N s@lents, and
nnu ube an

th aught
e ithp BRERFs SR ook e io oot rass h AP UL tag Ml of the draught
hawviiipgy aucsl‘oembbduaerﬂa ey be ghagipdsydudehe mbere, a agidlyst basket is used

e i ﬁgsd pbr9u§ Eﬁe@qgugkﬁs By m%ﬁ%sﬁfmﬂ%né[ e%%l%h (ﬁgﬁ t%ggh the

I ement

refer a
ﬁ g% &?'@d“@%ﬁ‘a"f@f%bﬁb%ﬁr@rﬁ%@ theavglls widh balesy slofs gete., or by
t ha:odstmaﬂrtg el oofa pdrtidrdofl ihewdralght sibeUbfthdiusn@b@fal! N@tof porous

th d in. 15 desci ocation

of EbaHES b8 THAR ol PatnB SR ushaih Anf Par g

i s absoMVhilgeybodimarte ptiie inrentine hawedweo filustratechang deecribed, it is not

Of flﬁt@ﬁdefdr ﬂ%ﬁl GReé %rmboﬁl%nﬁ)ﬁmkt% arid deécﬂbé & ReabL %rms of the
pace" . filt ﬁﬁerre% ocatl on i s nmean

e| t'ﬂ‘f?P "W t%?th ﬁ‘ a"t’°6f)s 5% "é UiPEFiTicaligs g Weyes of ‘I’ﬁit’”pt‘on rather

f 1 ghah fiwitatiobs eadntii & Lydemterdethtie dafaue nehangear inag ber made without

l e r a e :
i R B AE M one SRRt 59 ok I M g g anc

g

20 ‘8 é?\%’?t ORFRSY mqr@,thaggwplgss ipdicatestethewisgbove t he
annul ar space as shown.in Figure 3. In certain
‘preferred enbodi nents, flow of soluble reactants,"
solvents, and reaction products may be desired to
occur across or through the walls of the draught

- tube.  Such enbodi nents may be particularly useful
where a catal yst basket is used which has porous
sides, i.e. sides of netal nesh material. Such flow
t hrough the SR
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25 draught tube walls may be facilitated by

perforating the walls with holes, slots, etc., or by
constructing all or a portion of the draught tube of
porous material, i.e. of porous sintered stainfessjL 2007
steel . These embodiments are illustrative and not
limting. } Wile enbodinents of the invention have
beenWHATUSIOLAIMNED ¥nd described, it is not intended

that these enﬁﬁ%drbﬁﬁ‘%&to?thb O)’pb!%%ﬁlﬁé g c&fﬂgl {ﬁ'@@ﬁlbé Reatdd lvithin a reactor,
possi bl e forms

I hve t he
used3} AR S%Q%EMEE%EWQ&@%HUBB %Jr%‘j%’a‘b‘?f tﬁ%?éFtP FP%\FIH\%U‘S low path
r at hiaronetdivedtioh ivithih &iei doatt, tulzenahd dountsrcunnete flst tHKDchgh fraet annular space,
Vﬁ”ﬁ\é?’mﬁ%@é?@e%?c as:?? made wi thout departing from '
the spirit ands pe of the invention. In the clainmns,
the terms "a" @nd Pm‘é‘ﬁﬂg fhdanst emelugle WibinesaldiRvIgRwace to receive

unl esdidicedivead fen etcBRRwbee, 8 O 2 JUL 2007  WHAT IS

CLAI MED | S: 1 r.ea r P
central draft ubel?qSl'ﬂDﬂlﬁ%% fﬂ%{ g emen b’w SE!I{' nnqu srPace downstream

annufrem ssﬁdaablyb@taﬂéelﬁh\ﬁﬁ@ tf@rf&lﬁ@hm thB éuig flow éhrvmhl saigf annhler space,

@acgé?@ fnt@néﬂen@ent hsuu% ;ﬁdréwhe.%trhto di1Bw AR ffd)wt%hgr@ Baid f:lter element,
W|th t he count ercurrent ow

t he %ﬁﬁ‘f’w Ul °§ ﬁ%’%ﬂ‘éenﬂy @”‘?’Iﬁé“? B %\?lé'??éﬁﬁ’f*aih’d%wg?q@ysgf rticles from
pr ovledvingsad cdt@gs bedyne vol ume wi thin said annul ar

space to receiye t

D o) oot She) Pty PRI oA Ond AT RnEAL BB pores theren
S pac'@ dowrisidriowrropgibiaicsilier elemest Iy §2id BERHIF SPaGS %’“@‘Qﬁ“ from said

the ehisiegbbdreHle floB diref:tithMf tuhm AlgiRrctigh Galaﬁlﬁmllaaépace

lelag él(fi [e]égtgrslgeiv%\%f# : O[ﬁn%ln%g? d ﬁpﬁ(? Vlelt] i eﬁgtfﬁ”e p?odS{:} ouﬁe?stream

pores of uf fiTbe eerciop omalm 1durtrer somprsing b deaghecalmippller located
pr evesmtin gﬁ@a,la},@{tt@,@rtl cles from |eaving said catal yst

bed; c tion rovi ding a second filter el enent

i g, popes. TRertadp o Gt BoRnRED St gl e G aaeor more
PO | t baffled pposimate iahlessh bk iapalidr and sijEated vabisdily @éthin Eaidavaft tube.
said 15 gat alT}‘nét Q&Q GJGJ:!QiH Wehg\ﬁng tah?eaq{ I ggt[hl&nwﬁif:h terminates

fluid flow t hrough sai d annul ar spac

havi AGXEE Bt ”R?H%ﬂ‘i’ {rdef ?%‘é&r@tt\*%ﬁ?‘%ﬂ*{l t%uﬂ“al drgefongf divid flow

pr odwitin el betigit tube asnwhich ter?ﬁhﬁtdse\&tﬁh @é.d@ffa@htawe 1

\fMutr tflrﬁr Sglg gﬂp(rjlr'fixlu l?%ic?o ngl vmg #I%{doogg@eita%dfrorg said annular

wher @wa@eg%iaterea:r’rae fi!rw@reoféiélﬁfﬂaw ﬁ!;otmhéalﬁranwﬂ%fespa@o

baf f1 es pgoxi MRLgedar! @ @fim qna,hér@meétl 184st dRE oPEkIG nﬁt@deaemems is
t.ube. 4. The reactor of

vertical l in said, rafft

cl ai ﬁ‘?ic"eclvwfé‘?/‘ﬁ“ hﬁ 9IquP| cRERSNG HieMPIAY r%‘fs"v'éﬁfeE?r SINTRA pR{pysgmetal, porous
pr oxcerati rhaierdh ang stmigrativieridereéf, sai d draft tube,

relative jot H‘?\edrvwé]cﬁc‘;rtéfo(pa lﬂf f\kl%!ré:’n sgﬂV\énn\ﬁfaF gf::zg:r S@dnﬁams a solid

draught tube, Ich term nat es W thin sai
#lbecatgystThe reactor -of claim 1, having an outl et

govvnst r eagn f r qmas@dccbr Nastar cor&‘&.smgaqaadtﬁl sata,u N&irlgQant iRterior wall,
i rect pac

The F‘@%@{l[s t&f"e @thhfﬁﬁ bfl"‘f(%oec'aégﬁmtip s]agja &ac e £SaL a?aéaqyst basrket

filteompistgents is
a) a central tube and a larger annulus-defining tube;
35 b) a top ring and a bottom ring, each of said top and hottom rings
fixed to both said central tube and said annulus-defining tube, the space between said



selected fromthe group consisting of netal nesh
screen, sintered porous netal, porous ceramc
material, and conbinations thereof. 7. TheT .
‘claim 1, wherein said annul ar space cont ai ns?@?sgpi- ﬁ[][ﬂ '
30 catal ﬁ-ﬁt' .. 8. The reactor of claim1l conprising a
realTUR Y0813NdsR AR Feiiniagi tebe Weliing amatnuar $peees tsuitable for
onerecaiviah ysharpasketid beﬂ@l@etted WI thin said reactor shell,
sai d cat al yst, bas a central tube
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