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CONTACT STRUCTURES BACKGROUND OF THE | NVENTION Field
wohodshessupventi on The present invention rel at esc§052003/023132

reaction contact structures for use as internal

packi ng for reactors which pronote static m xi ng of

reacti on conponents. Related Information The commobn

obj ective of nost al kylation processes is to bring

i soal kanes (or aromatics) and light olefins into

intimate contact with an acid catalyst to produce an

al kyl ati on product. In the petroleumrefining

i ndustry, acid catalyzed al kylation of aliphatic

hydr ocarbons with ol efinic hydrocarbons is a well

known process. Al ky [ [ ion of a
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56 g,y tenperature or cold acid processes are

f av oTieslchrpainssbjstile dfeasstialkyiatidherotédsdsietb by kb8lkanes (or

tradjtjonal process the reaction is carried out in a
arpgatics} angh ight alefingipte bbmate sontagtwilnes agidcalplysbioseraduce an

' in ' . h_ L:hi :
alllifof proditt HrE pRELley Fofind iR, b, ualioas fiiation of
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. it continues to be the jor nethod of a lLati on for
is the ﬁ%’t’é?ﬁrfgr?cléﬁ‘f@ t“,PﬁP%ﬂngB@r s, Wethy &H‘ 0195%\}'7' QW piesence of a
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usadyngs? weiaparaiurg canditigperkowiamperaiire cp9aidaeid processes are
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ys y 1np ing a ne

materi regna ral or

isaagrded ous ip paekctopariiare thathydveddrbonréactantseaieddispersed into a
CV I OUS static systens have been proposed for

Qs ARl PRARG-d/ 1 i qui d

Although this process has not been environmentally friendiy and is hazardous
o operate, no other process has been as efficient and it continues to be the major
method of alkylation for octane enhancement throughout the world. In view of the
fact that the cold acid process will continue to be the process of choice, various
proposals have been made fo improve and enhance the reaction and, to some
extent, moderate the undesirable effects.

U.S. Patent No. 5,220,095 disclosed the use of particulate polar contact
material and fluorinated sulfuric acid for the alkylation.




reactants, for exanple, U S. Patent Nos. 3,496, 99613 December 2006
3,839,487; 2,091,917; and 2,472,578. However, the

wousidzombxdel y used net hod of m xi ng catal yst anglcT/us2003/023132
reactants is the use of various arrangenents of

bl ades, paddles, inpellers and the |ike that
V|gorously agitate and blend the conponents together,

for G:Gmstentdves. 5,420,898 and Kioki4, 875 soughtde cambirs; thegarticulate
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rOV|d|n both n effective

araffin alky]ation b o
p ﬁ\%ﬂqqﬁ St%hc §v#9m§¥ .héﬁe besr P epfaw ifer cgBtpching ligyid/liquid
re%@f%.‘i‘ﬂ@tﬂﬁ é‘x%rn;ﬂ@t 's"lﬁ et NG d’ﬁ@% 99? uisggrkta%ﬁz 091,917 and

between the |1 qui cat al'yst an teadtdnts
2424556t Hovedven, thelmesfiwidely aised mesthbg obmixing aaﬁang;t ahdfeactants

. r.educi n costs and ovi ng,aci d pr,odu

s 368 e SRTouSaRsctrerthet PReRT PaRAS: Enfeyer fid the ke that

VigorougHt ag itae %hti‘lﬂelhd; il cbﬂﬁb@héﬁﬂs tégéﬂ'lleﬁ for éb(ﬁ&p?é/ 8&£€1.S, Pat.
ination of a vertical reactor
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vapors and |i qui dSUMMARY OPHEY S{¢ENTIOR di sperser
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co- Kriaflyvinedrasentimentionds an |rﬂ%rﬂamtatt@mmwa¢emmmpnsmg the

coﬁ(kﬁihﬁﬁﬁm a %lﬁﬁaﬁ%% dr%%vfrl@;%\] Fé%lclleh?o Kb B FRe gr@lel'éer disposed

amen in a rane e Teaction “zone
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004/ 016342 PCT/ us20 32 Fig. IS a
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pr qgﬁrﬁglnﬁ%\@a ??b'crﬁié( r%?'h g#eé) Si'FﬁgtngeS% % E;Ee[r}%oa/?c}east jrh% structural
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internal static mxing systemin a reaction zone in a
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co&ﬂ%@&%ﬁ;{@l{l%ﬂé paRd s Yr t?alég OF R Blkrflt %ffa YNt thd it filament

_ arent mater
component. The system may also comprise the co-knit wire and multi filaments

within a frame. The reaction zone may comprise the entire column or a portion

thereof. The present dispersers achieve radial dispersion of the fluid or fluidized

materials in the reactor. '
BRIEF DESCRIPTION OF THE DRAWINGS




DETAI LED DESCRI PTI ON OF THE | NVENTI ON Preferably, #4B®ecember 2006
di sperser conprises a conventional liquid-Iliquid

woaaliaexe of a type which is operative for cpat/esmosesizz
vapori zed |iqui ds. These are commonly known as "m st
elimnators” or "dem sters”, however, in the present
i nvention the el enent functlons to dlsperse the fluid
mat dnig. al'lss ianseheenatisakspoesedationeot @n appataes in which an alkylation

prips Wa§ oF GFES BLe GRY he Blesbnlsiistehdt tnireysih.

f ourRig.t DRta ch‘%ﬂnélﬁﬁ@?ﬂeéelmlmﬂowofm &drbinatish optherégent internal
and multi  filament ber gl ass such_as manufactured by

stafjs Bixing sysiamdnisoieantien aeﬂg in gieownpflow BeRGRAN Texas,
can d t%f)é d&?%ﬂg?@/e?r\ﬁ%\bj éé&ﬁrgﬁ %’t R O% | & é"éétﬁloh%f a co-knit wire

under rla S suc
andanlghti fllanvenermabetiatul ti fil ament tefl on (Dupont TV,

other oo lPEPRLLEEH HRRCREm L oR BREIRRERTC )™ o

uti IprgRgably, M&%l@[@é}géﬁ&éﬁprlyé’é hepvhfichad ﬁﬁlﬁ@ﬂtqblﬁo&alescer of
ackings may be ‘enployed where the screens_are woven

a fypehwhich h@npmtwee‘ar caopleseingowperized dquidss pdhese are commonly

B e <RREs  BbBu Pt HRRRHEL TS blisetf ieption the
elémbﬁffﬂhﬁﬁi@‘mﬁb digpreatse tind fluidahatesialsindise pRdciorEfoB better contact. A
co-knjt with the wire nmesh exsanded or .perforated

sugﬁglgtcgquyger%@prﬁqs(@ wepl 8HCh 99 a coputirRandkerglass mesh. For
ex%ﬂ%l@ﬁﬂa#"g@éﬁ foulR Bk QWnﬁéﬁe%’BﬁﬂQr E&kAR Fqéé?laéf wire > pnd mutti

one aspect e pr esent 1 nvention nov
ﬁlw“neni inbergbasag;ushrascmanﬂiachneﬂrbys&mnﬂcmSeab;atlon Proiducts, Inc. of

A, PR cRRPREaosepraied shawewd Bl BRuRbisifag that various
otﬁaﬁhgttefugls@such/é%%mmﬁwe aﬁwrrmtﬁhwnt:telﬂshgbﬁ éMCI’fM) 3feel wool,

c% There may be up to 100 or nor
polxmrepylene.anfyiifs p yestempne@nouswfheh@oﬂmﬂt msdendls ecamr also be

orKARANAYPB nd BEpARARLY ViR Do S ATERe Bidings may be
enisloged whe'Fbetheaétmbsm arastclenntdthér fheinamﬁéd atrfer acceptable
di sti ngui shable fromthe knitted wire

digneraeradruclyde padomatec,phaats apd easaan@%ra@t%fs &mnrﬂiomregs channel

SR Op W RIR SGuRIBE T SRR B P sRis i o polymers

coekmbmtrsthe wiozmeishexpandéd as peforated simetss YpHouswiae scigen type

bout 97 .
e R ity RE enovHEwAEER e SFeaRs ot nbter FBefiign knitted.
Thugp oheaspyetbTitite pfé%énﬂ’ﬁk/éht}éﬁ h@v&? Qiatt@‘iﬁﬁi‘h?%hcﬁﬁé‘s comprise
the structural el enent Wre

a @aiﬁiyilcwlhﬁ"mect Samreent t themsili fleghartcafaly s wetarie may be

ol A3 S ARG AR RD 3P 038 o ot

astis Pt Cat MonAgadhen@ mayhves Dpao € 00iortrediedadultifilinkdts intertwined
w@grtl cul ate catal ysts, or structured distillatiaon

i Knifted: wirs 05 exPangded metala e icaialytis metal flamante areugenerally
of itgHar BEniePBbelistCdriRer ghdhtst dendid! ThRRatalytici el it filaments

are distinguishable from the knitted wire by their fineness of the filaments which
greatly contributes to the catalytic aspect of the structures.



which is incorporated herein inits entirety and V\hl;;qjj;ecemberzoos
di scl oses structures that have a rigid frane nade of

wowoosgubseant i al |y vertical duplicate grids spaeeais2003/023132
apart and held rigid by a plurality of substantially
hori zontal rigid nmenbers and a plurality of
substantially horizontal wire nmesh tubes nounted to
t he gie d§p65ﬁerrmmlqesLatalemtﬁbefoluﬂwﬁ/cdopm Bpags uprtorabout 97

vl el 4 Fon, Beft, "AEPaGH Erf kbl Wil fedeiton zgpe in the

reaatnkl'l"rgts Yériexangple, thehllyfilaant Momp@hbntfﬁhcpﬂhe&fcmctural element,
|caIIy constructed of carrugated nmetal bent

e. Qaﬁ)% Wdrea §edd compriseralivt ghiialime Jo taabokg &P vqhﬂmgr%d&the total

one on top of the
d'%@& W rdlfbintiel benolordGides. 0N o0 1P 6, 000, 685
whi duiiable dlspe;s@rﬁmwdeestmctured cata%yt&:rd:stlllatlpn padkmgs which are
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of%’@iﬁﬁtléﬂ[yé{ﬂﬁb'rﬁ%nﬁﬁ\éh&ﬁ ab tiRdtSaiseibweg th Lhs. p @eﬂo 5,730,843

said plurality of sheets bei ng of subst ant | al
whigh fsoinaperorater heireiy in its antisety aﬁledncledtaclvseB@tmatmes that have
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rigidt i byn aepluralityradf| subistarstiatly Siadrizohes t mgw M@ﬁfbe‘ff@lai'nd/ 8€plurality of
gﬂ%_@ﬁ htabe{jlsgrs S i ncl ude: i random
sugstastialg hetizental Wi "ﬁjk fubgs moited tathe gdds ta iﬂrntamltgrahty of

PTG s ERBE A oo 3R ity o
nomatalﬂanmawteqs:andmﬁu):tu ré&hpadkings Which areé Catabiically ineriwhich are

ty[f%ﬁl cﬁs@unpeéj (S c&&u.&g)s;%gaeléﬂ gfngﬂH\Sa[rptéJ%: qgée%i%ermegh which is
cn@rﬂjeﬂ ﬂi‘lg?ﬂ'shryhl@ﬁ tdry ¢1oh26ﬁ’l%ﬂi( Béfked g:ﬁ'le\’\Bh b BPﬂLeabmera%uch as

| east one cat al %tl cal |y active ingredient, suc
digghosaddn WS, Pet. Noy 6,090,685 whith s mmrpcxrated‘heremun 1t3/ent:rety and

ey SRR A o SO SERRBDRLE A, B wiro mosh

foraned:lmt@ve@enamd cmmmﬂmgmavmlﬁ&;ﬁ Bétweawni mél\@b’é ¥did plurality of
h &{) l{})lwt'\ga B) .nonoliths which are
shesgts, %ip ly émlfo tﬁl&ﬁehmﬁne e neaks odentadin the same

S SN S S B

of HGII.‘I saliEss opeaEe mmnally to endtsaid restingfupoarsaidisees.

T S5l SRR Ao RoBS b e PR e s AR ton paciings
wmﬂn ere: gcﬂ@ﬁﬁtlbalgﬁ it Hdnﬁ%&?béhﬁ@@' coﬁ%nﬁ‘ Q11§1_H§e@olésfractlon and
such are coated with catal terials present

maintaént adelativalyilarae sumegrgﬁewqmas H%@‘hsadélfeal(clemmlc) 'Raschig

RAE9ESArlE, ABENRR IS0 ol AT A B Bt o
po!%pscbwiem)rm'rd Menn(emddcaiatyﬁbaﬂaﬁ activ@créhh@ﬂq:@kmg%h@ﬁlbﬁ‘ contain

oncurr gl ow, preferably downflow into contact

at leasf G Gateiga bﬁ@'%'ﬂwegi%éﬁph%%rﬁmﬁ@ei\“ Cr, Cu, Zn, P, T,
R @Yl R?SMBf V, ta%gﬂ? %%g* 5’{0 it gﬁﬁfgoecérﬂp&l‘?%&% s?x@h% metal-

I'soparaffin and's uce an
chpb@mpl%yim:d@lsych ah phb*sphahmcsd embondpd,) ineganic, powdered

ma{t'eﬁéilsq:viﬂ’an%a{a?ytlc acr:]c 6’(y and (B) monohths which are catalytically inert or

active which are structures containing multiple, independent, vertical channels and
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at about its boiling point in the reaction zone. TR December 2006
ol efin precursor is an oligoner of one or nore

wOeaenéd/as3s20l ef i ns such as the dinmer, triner, eperustonsn23iz?
i sobutene or a material which corresponds to said

ol i goner. The reaction of oligomer of tertiary olefins
wth isoal kanes is on a nolar basis wth the
may bstdonstructetef vadoys vladérials such ashplastic, geramic; at imetals, in which

than the ol igo s. The, al kyl at.e product. corr onds ]
i nheE e SRRl hoPielhr Sl Biepeiid g PRaneed, being
uded a$ bgcipErfPe6atediwith tataltigimaBrigRd not a |im tation

of the process, it is believed that instead of the

expebiieBraseatinteinabuiatie arixiog sysemmakeemasafuldn a process for the

g ook 0BRSS Eng i
systemsondprisiiig acid uiaﬁﬂystﬁsﬁalkg;:b;a:rﬂtg%fgwuiﬁvgmgﬁgﬁt flow, preferably

dé"ﬁ%@)@#ﬁ%%ﬁ%ig %iﬁéa%ﬁé% @one with prasenh §ystganurgien) coneditions of
A _
HARNERFS 288 oS00SSkl BRI B i Bl prpgce en

allsylateapradiai e raierabiyg $he Ruidpsystemtconfpriseact liquid and s maintained

at2yh it phiiab BEi 8V e el ler.o £hS s asctreor Riar oligomerof
orieedcinbfdterfiary dIdResifthZasithd dimeRYHReE etc.l STsuHABSe of2 material
butene-2 + 3 isobutane -. 3 isooctane Although acid

3
whick poarespaRds st ligreIey. exot hermic and require
subsiialidaglion B?B@%ﬁéﬁ}%g@?g@ﬁb?é@é ﬂﬁ:@l?qﬁee%qg oh%Mmolar basis

tenperature 1n o

wittethet comslitueritderiiaeg elefinsesdthe oligohet Fthet ihg@rthesoligbiders. The
to pr.0 e the K a ate.in the sanme

el O RuE FrisproBas 1 e [eotiar !o??fr'lermiwy doin g resyancs
51 O o B 8 pb S BBl B pupt Bl belioved

thaih!élsmdt ofdhe @xpestadogactiom betwesmihecdligpavarraridsthieHssalkane, the

offieh % cftoh Qo BE08EY hlmrne irafbaBtufh 152 EBlGne on a

molanbasised . t o produci ng ol i gomer nmerely by changing the
feed to the reactor since the sane catalyst serves

Dot KilsgRutens 2 issturane n3isopetans|(2 gohiimethybpentase)
Cat gy fy [ o ]
A origBufengLt Siecitefie L RoBheb S (2,7 STHEmyERERERES
ol i grmmonvagtienglwiejsﬁhadbegmfmatmerpmlm@t Glﬂﬂymmmﬁ@a 9, alkane
aner, whi i s pr.epar romor are oligoners
anf{ B AU i ouEl B ST e @ae: ieems b Piaduciat rengtions (1)
a3 (s the sainte/had i@iﬂdlsﬁn%@i&hé@@ RIS ﬁ%ﬁ%ﬁﬁbrﬁi cBd@Rid alkylation
gasol i ne conponent. Thé feed to this process IS
produetiaf ghe sgaalionbut ene and tertiary butane

3) 2 butene-2 + 2 isobutane ~ 2 isooctane
4) 3 butene-2 + 3 isobutane ~ 3 isooctane

Although acid alkylations are exiremely exothermic and require substantial
refrigeration to maintain the reaction temperature in optimum range to prevent side
reactions, the present reaction of the oligomers with the isoalkane to produce the
alkylate in the same yields required less refrigeration making the process less
expensive for the same yield of useful product.
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contained in a "cold acid" reaction usually with 1? December 2006

sulfuric acid or HF. The normal butene (butene-2,

woexamplieds2i s a conponent of |ight naphtha al onngUgﬁbo;;mg,lg,z
normal butane, isobutane and tertiary butene.

separation of the normal butene fromthe i sobut ene
can be effected by fractionation with difficulty
becadse pstieuar medhaske! preducing oligemer & that pasiedroud én a catalytic

di ag}nogil, gfg)gaé)lé Iéhﬁﬁﬁs %lﬁ'ﬁélﬂ/ h?.ggftéZel?xduégf@ﬁ'ﬁ%Ic%n readily be

0 react

cmﬂ\@frﬁed td prédduchgoliypaverenerehosiicHangmgiheifesedisthbYeactor since the
garate fromth normal ol efins by fractionation.

YL SeryeRbetf reaglions| ef i n was reacted with a

I 0 .
et oy ST ERR e URBNES pofBEEE Y (] TR R o TR to oligomer
prepayed froey € to G5 Ioiﬂfml latehpreférExbanbotimentzthy oagwmer has 810 16

C%E%Q%Lmﬁ%%ﬁsvcér@saé? SHec B WSk e e aop Oligomers

g}écm-gpm@ (s oldtmsol i goneri zation of the tertiary
olefinis aI so a preferred reaction when carried out

o n alhryideshuse ptthe paraifinahylationds faritbe peapasaiieomof a Cg gasoline

oI BERE is BEDY S L OATHA 8ol By bt

cc:rrtdmédl irreal )'colaffm:ldﬂ regetion usally bdthusgfliriesagd ol EHHe The normal
i m he ampunt of

? ents t there, are Ilmts%’&v@

bgiRER (URRELR. Ay CXRBPISiiF 8 compancatafiight RIS Alongwith normal

bl!ltbné SisélﬁlﬁﬂHé%hHXertlﬁﬁﬂﬁft% Fy ThEs T%Q%ﬂ@ﬁ Bffe rfd?ﬁﬁl butene from the
gaso

ollgoners or use | I ne. e nost desir
isgbuieoaean bewifegtarhy frm:tlmlneholm wgh diffiailty becguse ofsthnetra:lwe boiling

poifits 4 pleaiTeh ey, RERRER te s oiPln FATam A e o1 fho Cs analogs
is @0 réadt s sra. rebmmargbiém&okféﬁﬁ a }%tmleﬁ prafuttwhieh is easily

not necessary to crack t ol i goner which ‘may
sesatedtfrere thﬁéloamat olgfine by fregtieatioraci d reaction with

thee@é% ”?éﬂl?& Biefifi; \&géj r%&tgdrw °|lc§,{§é|n§rcoﬁ31 such as

not resulft I's the sane pro
mBtemober eth@ﬁﬁl to\fﬁrﬁ @ﬂﬁr@ﬂsﬁ&ﬁ%sl?ﬁémyﬁé&w Baﬁ/léﬁleaﬁ\nﬂ'BE) ethyl

tofd et else i BB deiery ainulioelrid e VAV Bywhicdhave been used

ad ?‘éédhﬁérﬁér%‘mﬂﬁgve@fﬁﬂﬁ Qre Qelhggrﬁés&f‘ﬁut%éc%% of Héalﬂ‘@oncerns

lation. The oligoneri zat rocess produces
heatThﬁ oligeetizatiarhea tl‘tﬁ:&'tlawtoleﬁqm alsotawprefagndtreaetlon when

o o8 g PHBIE vt T B B vl Aehd Bing casiy
achiéadyby fradiiGidtionatdmthé maw@,e aﬁmghmOmﬁgq dhgainers (mamly dimer
reaction_is renoved as boil inthis t

EMBWmeb nI e oligmersaay %uwd@s Mine&o&nmn&ﬁw%‘ﬂ there are limits
I
oSSR o578 o Sl T DBl 11 ooty
neﬂesgmyelu ypdriogenate the @fgomersqbrt use®irt pasglined UTHié pbst desirable
the Ilne ?%%(g sedlnthef(r%étlonatlon
cotpRORHNE %rp%@ A Pleding & Cormo- HAcang (A2 iAmethg Pentane).
red RYorh&emé %ectfraﬁg d toltRe bﬁgin%%rt%)r%léﬁnsaelﬂd used in

of the convent| aln ole
cold reaction. However, it has been found that it is not necessary to crack the

.‘D

oligomer which may constitute the olefin feed to cold acid reaction with the alkane
or may be a co-fed with mono olefins. As noted above the result is the same product
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In a preferred enbodi nent of the al kylation proces
l'i ght naphtha stream conprising normal and terti afl;'/; December 2006

wol ®b4/ms3425 contacted with acid resin catal yst Péﬁ‘ﬁi}%&oosmsnz
ol i gonerization conditions to preferentially react a
portion of the tertiary olefins with thenselves to

formoligoners, and feeding said oligoners to an
asaiheyrr@noomieﬁlmméom umth thﬁ aid;:hmnairtmnieﬁt ovha Ipsesaecnﬂternﬁc overall

| at.i ce an_ a
re Rt R TSR, raReB O oRBiciock i ancyiation.
ol ef'lfma @l@@n@z@tlbﬁ %d@%@@ro&dt%s@ heka Gﬂ‘eabﬁbh Gt dRes Pot require
carried out in a partial gw d phase in the resence

thermagnititdejof apabﬁemgalna% an hwokélapwbpmqesm r by fget, when the
ollgaﬁr%rfziéﬂSn |§%%trh<ﬁc2 rogif i"lé %g?tﬁﬁﬁ’iﬁadlgﬁlia‘ﬁoﬂ ﬁﬁélrlagéﬂcﬂ‘ﬂ the heat of

egaction where t a vapor an
reactébreis removed as hibilupachich i ihlsigpe oﬁmialcbon |§31heﬂ®ﬂakihqllmg mono

t. Th
ol A lls Wi re ReMaiRsharaiag Gad timalloomer. Thus, even
thb@@ﬁfﬁé‘r@ ReSedtPHodtided IRBRE oliGHhéiRio f‘nh"ﬁ@ of HS cBSf t@%ge production

ol'efin i soners and are preferentla Yy ol I goneri ze
of the gaspline pineei iy isrusedpinthecfractionationrand thedperating sost of the

7 25T L8 o 59 B B4R o o of e

coheasticral ishottobdin 8lefih. as that disclosed in U S. Patent
Nos. 4,313, 016; 4,540,839; 5,003, 124; and 6, 335,473

t he I8 @RTetEreEad embedimerigiithe iafieylatins RiPreena lioht eaphiha stream
cogr?pﬁ’ﬁm;qs nBffal é?@ltéf'ﬁﬂteys B e c{aﬁﬁlcf( @ith i resin catalyst under

I'on Feact ion- JThe norms anes are
ollgodmnzahm colrmlitmms)ttspr@fereh’eaflwbbyt apodion cb:lrtlie ltertlary olefins with

thdhselyes b9 B o e, and oyt s PladiBersta N aikvaianzone with
anl lﬁgan(éﬁéﬂi tlﬁﬁiﬁﬁz‘sbhb@ Bf aflRid Qlkylﬁﬁoﬁ Bﬁtdﬁlétg@gfdcﬁjdeoan alkylation

formthe al r oduct . nplcatlo
pr@@scmqonmnsungat dkﬂate rSﬂi@é&i‘tIaE! aladin and sall Boakkaher

o0ty VOIS T SO 30003 BP0 i

presuTRia dfunacidlcation sesimeataiyp leﬁhétolh ﬁr%@gﬁtlpa@s \tyrkhreactlon orina
oal kanes, Thus, the reaction will produce: 1)
Catajﬂlﬁﬂ@ﬁﬁﬂ tion mackion whershiermis boths@o@cpaﬁ@ndzl)qwd phase and a
0 anes:
Co R bndtidr PRy, e e Ca s or Cs light
naah’mamwi The ter’samrqléfmsemayumm isebutamee ahdrma‘mylenhsdnd are

e S i e e e
Thel fanasy oligonsdr ;ﬁﬂd@&ts‘@é'dﬁn@f@é‘h@ ®iférs. eAN |s%blk'é'ﬁ§$ Ip‘ﬁaferably

C13 al kanes, reaction 3) woul d produce at | east
Commsaysmtrtaaemaﬂegntaaﬁ@rmmces;tim@ofmu| d produce at

o oo/ eh et R Rt ER R used R B3 UbliBrna iy S. Patent

Ndgat efB313\01S5; 4,5208FKB0 8)008, 45, o 6,338730MAE EAtire effluent
t he, ol i gonerization, the oligoner is

comprising the oligomer, normal olefing and isoalkanes may be fed to an acid

alkylation reaction. The normal alkanes are inert under the conditions of the

alkytation. Under alkylation conditions the isoalkane reacts with the normal olefin fo

form alkylate product and with the individual constituent olefins of the oligomers to

form the alkylate product. The implication of the result of the present process is that
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separated fromthe |ower boiling normal ol efins anq3 pecember 2006
al kanes in the reaction product by concurrent

wbraaetiiexiat i on. The streans, normal ol efins angcahis®ings23132
(overheads) and oligoners (bottons), may be united or
individually fed to the alkylation or may be used
individually with at |east the oligonmer being feed to

the ipdigameys &re siissoriate rarda rromeveannasnmake dheir penstituent olefins

t f
ava R 6 AR Gl I ARAES YRR PERERA o
1)sul fissbutene bligasec atisdhitdne FHgsoctsmare or sim | ar

devi.ce na so be ysed with ot her ids or acid
2) i S REt e AUOPBE & ROnSnEAna 2 Bronehas Gy 3IAngBuns | ow
)rea%@émpr@%ediﬁw&? +Ci3Bh@ahE"Ibranths '@'é@r‘i goacki ng

teria be 1nert or cata ytIC rough
4)whi amqfaﬁeae ollgomen dusopaitane htbraphlaeﬂaC% alkanes;of

© he HitrEaR § Vi d el BoRRERed Fbnehdik B Al prodlise at east
orandastqr b@@ﬁe@hmn@ﬁ@ vﬂfhl@?r&dﬁb@éﬂlé%b@ﬁ n:iiﬁs@!lksﬁﬁrhfkanes

phase. q(%nl ficant ambunt of sulfuric acid

re@qﬁlonba) wwl gradueg. atileast elomostly Kekiadianes, endareactionde would
prgﬁﬁgﬂe%gpopﬁgg@gg:ﬁg Hggr ocar bon phase and the

ric acrd onthe packing. Qefin
contWhenus batatlitisdistillation rréacttdlresm ds thatsdisaloded in U.S. Patent

NGk léﬁ%‘?é.géﬁr Og‘#gg%ﬁ g? %p uouﬂfhﬁ' the rrgggr{@(:r}l%ﬁﬁgrtl Ctho i igomer is
se #HtQG IR the P %ilzhp%rﬁ@f‘éibﬁﬁ ahdl %lgﬁekun the Réd&hgn product

errperature The reactor 1s pre erenti oerae
by\mqmurreohfranumwonuﬁhmytr%ma, tmrrrmb@iﬁmcand aikanles (overheads)

oER Byt ool o) T8 PUL RS PV EREEGR B RuiGtactl or may
bet mq‘ indiiduligswithnat Ibast He wligemer be edasd tied alqRibAl S
the pressure drop. 8 13 Decenber 2006 WD 2004/016342

PCTI M%POQIBYQ@'%@@%@ amiapreved eentagting ppparatus and process
fog?HoﬁEElhgﬁ s r?? drf)artlggg%ﬁngg%tpugﬂf%é%gﬁ%c%!cg%@@@/st. This
sa]!]’fmeesmulad depice Thay pisochectised with mherfmm er acnfi mlxtures

ra onatlonl erre cu ati,ng sol ve

The 1418 OGRS BrRr=bbrBmaIcs o dagnliny reseil pRgted witi contacting

mt@ﬁ’di@ 6ApASKIng Wéﬁalgﬁldhﬁnﬁﬁ? bE‘i’Iér%/ ﬁfe S%téﬁ)t:@ﬁth‘ﬂﬁﬁ@u RAlch passes

fewmnuteS residence tine in t'tom
a mrrwbmulimhmmwme ob sokfuria acld,rle/dnncarben aohvent and reactants

ot RS B BE DRI, 108 S50 Dok oh o Baso anc

ancuiv/andioeagorserhlilsidreptissied AadifiifisdnieimAiM o SSIRFicERYd Bheld up
added wthout the usual_ concern for breaking the

onefhg sﬂa@;hlngrhﬁ%c&eeS@ h%lgevse igctake plage a@,mm theadeseending
T,
yﬁﬂgﬁocar ?ha:{{ee o @?5%?‘@8‘5‘5#’%4?@? on ‘!Pl,% packing.  Olefin

coptlnummﬂyl dissdives rr&acthe camd phase iandaalkgizte prodisct is continuously
se containing effectiyve amounts of

eIhEI o e RV Essal PhASe. ﬁéwstfrwg thenprssHre ahiysrocarbon
coﬁﬁﬁ)s‘ftﬂfr{ ESHIFOIS tﬁ@ rbdﬁlﬁfgj‘bé‘iﬂt ?éln? |%t eTRE QY Edor i js }P&’erentlally

ol'efin:isoparaffin eratio e total react
opesated svandrdcontingeusr buh sisyualso be operated liguid continuous. The
pressure is preferentially higher at the top of the reactor than at the bottom.

Adjusting the flow rates and the degree of vaporization controls the pressure drop
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1:1.5 to about 1:30, and preferably from about 1: 51t3°December2006
about 1:15. Lower olefin:isoparaffin ratios nmay als

wioe20ag@d342The ol efin conponent shoul d preferablmemszoosmg,ln
contain 2 to 16 carbon atons and the isoparaffin

conmponent should preferably contain 4 to 12 carbon

atons. Representative exanples of suitable

aCmp dneféaater. |Mu:ltlpleenjesﬁxbmb’émiefln ispneéerrecheThStype of packing also

G eI IS 05 B B ok mictrs

b&foré frabiorsatRin |§1€hé ﬁ?éfé#?&ﬂ ARURITR %ol\}e?l@ by é&ﬂ %mulsmn separates

but ene- 1 ﬁ | ene, pent enes, hyl ene,
ragpidly iem they YC&’QG%ﬁb@n llﬁ’éldeﬂl}d i cmonrmﬁy eeqyelsd wititionly a few minutes

SR RSB ) AAAPBEE BRI B LI ard R essonco

rsq:uldilj/tﬂxt-cwd droca ttiad: \egidcs phasegentuddion), vk Yrebetion and/or emulsion
.conditions, Far exanple, the sulfuric acid

t
'\S@ﬁé‘%apgé ih coBVeRional sylprc eendaaikylagewr@q:aﬁ@eﬁdnay be added
Mtﬁ@f@ﬁhéh%ﬁﬁ! WricBr fbﬁ'gkgﬁg? b ¥nfisiBh! Wefpﬁ(?éns%q'naﬂf Be described

order to mnimze reaction of ol
ap byghoearben continuees sl epposedfio meid/corttintions) ogy favors

| k t b | . .
quan] b Pl Bt SR e RinG s ion s Bioviesbiasog reaction
zoes inMguritiabbas hiydrldtation ﬂhd&b%ﬁhfaﬁnln@@f@cﬂé &ABLAts dF olefinic and
these liquid acid catal yzed al kyl ation g ocesses 1S

isgpataitinie |Sjarting mwaterialg whichre s icint Byt ieeiing awsikyigte product.

f
ThESIARSbRACHR AL 48 bl AR B0 bl oo o about
1:4s5 ol abophds%oand pmfelrahwyy fioen usteslitb Y : 55 4o patsdutng: 15 Lower
or on the packing material. 9

Sge S %deﬂowamw BedisRE. PCT/ US2003/ 023132
Pr ef eh&Blein ch’rﬁad%e@Pﬁﬁ@ﬂ& E%ﬂa%ﬂ FPF‘?&EQW?{OGI g C?Jr%h ?ﬁms and the

anounts of ac carb to the
ispparafitn componeniursiouid peférablyangpntginf r4onhoabi®tcarbon atoms.

Baheh g o BRTREP ikl kS Al Gagane, o

metiilleseee, ephngihymrikanshe Baﬁm@tlﬁnblﬁahé bﬁdhndzr-e&ﬁéth%exane

shoul d range from about 0.1:1 to abouf

Repigisentatiyeexramplas aipyitable plﬂﬁmsfnajw laﬁeaeizqts@buhéene butene-1,
PR BerEs SUie 6ithe, A8, J9) AEARPL el pamoa

andas desciib@Daboveundyrier dligonedre rafithesd olefingbout 35F to

about J130F.. Simlarly, the ressure_of the . .

r eatjf'ot}'\? @glp@ﬁ%ﬁﬂ epeysiemisasnydrafiueria eg sulfyriggeid patalysts
uﬁdé?'ﬂé!ﬁﬁ@él? I&ém;ﬁ%‘i&@céﬁ&%né%& Grt?ﬂl% H%%ﬂfun%m? alkylation

preferably from'about 0.5 ATMto a
repr:%mtsalﬂ iculaty sensiliveotio tempeeataraiwih ddvotdniperatures being favored

B & Afimite B "EREE0 0enf BB misagb R Fielisteum rofinery
temhrﬁdslng favore aligiation @v@bp@l&n&:&aﬁ&rﬂ\/bé@m@%ﬁgé 3&£Miﬁelsrbf higher

o %ener al, the particular operating conditions

GlaRe BFQ%@&%CW be piegiged per available light chain olefins. Acid strength in
these liquid acid catalyzed alkylation processes is preferably maintained at 88 to 94%
by weight using the continuous addition of fresh acid and the continuous withdrawal
of spent acid. Other acids such as solid phosphbric acid may be used by supporting

the catalysts within or on the packing material.
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to some degree upon the specific alkylation reactiga December 2006
bei ng perfornmed. Process conditions such as

woenprreidar e, pressure and space velocity as wWpbh/@8003/023132
the nolar ratio of the reactants will affect the

characteristics of the resulting al kylate product and
may be adjusted in accordance with paraneters known to
t hosBreé‘Rtabhedherprpn@smshoummomamgeeletwe)@mmntsugafaacnd and

S 58 888 W R 0P8 1B From sbou

0.6 ssmm:aumg 1t, bad neere préferasigin a)fati@rrdngmplﬂdiﬂ abb@t o 05 1 to about
g materials closer to

ge_lrrpﬁ_le ure of the incomn
0.8 theamast preferred gmbeglimgest, tha salin OﬁgclndriOahvdrocarbon should
rahgetﬂ‘b?ﬁ%buf ¢4 t@9b0@§ 1t he al kyl ati on reacti on has

to conpletion reaction mxture is

t r anddditionally, the dispietsibh ef sk acit mtmthaewlowrmne shasild ocour
hase ont ai ni n | at e roduct and

hyd b h
Wi aR e IS Badiny iqtl M o lepdiatlp GrnoRg Themcabout 0°F to
alsiu 280 °Fhand )‘d&br@%ref&ﬁﬁytfbbrﬁ %bbl]%@%d E&S%WEW%mllaﬂy, the

ranges f rom about cc to about O.
prepeide of dpsieactar veaselﬁbouldu he maintaingd pt & éa\nel Kangitigtrarhabout 0.5

ATRBGDE gORHl, S R ra Bl o8 B B hE ob20 ar.

Mesﬁ pricéarablySthiet m&:mrgempeteammu[@ beanaihtited Wthinderange from
whi ch separate by density

Bt POr Erid abbuf BTG and ine reelor Pressito Shoakag MRyRSNodeithin a
AR A 8808t BETHIABURLAZIANCTe ol kyl ot on

bodi nent 1s shown int I which is a

S| nﬂmgeineual tbelpenﬁauiwapepatem@tlm usiedtil thexpoaesd will depend
itens ,as ,val ves

oot RS R RE 558, B o P g oprocoss
cohaltlmsmsliéfr?ﬁ@érattﬂé ﬁe@bﬁn@éﬁ@ Spa Uelf‘)@tty %B ﬁxééngsdthe molar

to the reactor cogprlses an olefin Vi a
&

ratiQ, of the readtants vl affactihe chapacteristias Qfeihg resultisg lalkytaie product

kb8 LR B AR G RSy e
16b Araadlvairﬁage Af d)parat[mg atine bl prirnght %ﬂgﬁg lﬂﬁéséﬂﬁfﬁéyctldn%ystem

Il}ﬁqwallneSGan a
is ISR 5 sREevaPTalon yhIKh A i Oleipatng the heat stg@agton and
mélhﬁg rtﬁé%ﬁlF)eYﬁtbFé‘ of thePl Bﬁfu@@ g)( aBridS oS th that of the materials

ITndrical colum via |ne throu h~appr opri
le@l@@m%reagtqmm qmlsﬂthmahyeacitlono t he d| sperser mesh

D T R -
trafgfbrasthiolpasitdbie erarﬁﬂéﬂﬁéssél’M@P@iheﬁﬁﬂrbé‘érbﬂﬁ‘pﬁh¥e containing

contacted with the acid catalyst as the alk
theyaliyiate sroduph and @ay unseadted esastanis is separate @mdhe acids Since

Sl 6 8L 0 B Mo B3 el Sebounos

g/qraand sintg densitiee fdritige! adld genessiiyaall Whhm&hé‘réﬁges of about 0 9 glcc
nﬁ?&le(? zﬁcgz%sdo flow through the reactor in m xed

to \?Z’B § 6?1 49e RfirpeSLATS ’fﬁa(gﬂljj 1ePaRRble dyi ernyentional gravity

scHRFENSAabIE gravitaliBRaId&paMEHs ihBfide decanters. Hydrocyclones, which

separate by density difference, are also suitable.
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system conponents separate into an acid phase 46 43 December 2006
containing the catalyst, a hydrocarbon phase 42

woobsdasa2g t he al kyl ate, unreacted ol ef i n and perus2003/023132
unreacted isoparaffin, and non reactive hydrocarbons
and a vapor phase 44 which nmay contain sone of each

of the conponents and any | ie%hter _hydrocarbon )
conp & alkyigtioanempedimesitoiseshawro i ithe Figsdewhighaisl & implified

- i i f t .
seflernBfic refreBefitala O itFadar AT A8 ek Br s} Blacds Sfich items as
valvas} reboilétsk pumps, etol chaveybden avditted.vi a | i ne 38 and

bui | - t aci d via ljine 48. Th
o oA RSBRE O b RS beSarar mend 02 Theread t e
rdéégtéﬂ&ﬁnﬁﬁés% rﬁ@ieﬁﬁffédﬁh\ﬁg'iiﬁe 19fsuch sﬁ‘ﬁ@ﬁtte%fa\éfg"’%%ﬂoi%aﬁaraﬁin (e.g.,

. 28. The remai nder o ydrocar bon phase I's
isgbytane) ded vie lng dnthreaghiliael 52hePaserdily @ portiors of the olefin is fed

) . L b ) i ; ’
2l bk PP aHE0 e E Tern dbB e toe R TERE peii Salaliusuenas H,S0,
isr Ggbwhrl linbabs iarel nddke-dPeadiy ehA¢asts sepphée tRFJUTR' lile’ 38. The
unreact ed i soal kane which is recycled via line™ 52 to
hyW@ca@wrbfea%@tfsoaremed Hpgthezreacter svtieds ipreferably a generally

A L St

i e gt .
14OgTh¥3y&ﬁgiﬂj’B@B reaptarl Wad&ﬁ’%%a‘itl’{@ frdiokadonstie.g.. nomal

bﬂﬁﬂ@? afe (rﬁin@étélg?fﬂn‘lactéﬂ Wit et ékgd %ﬁfé\l*ﬁ Al ﬁbﬁ{kﬂ%ﬁmﬁ proceeds.

the [ength of _or_a portion being 1Tess th
The geagtionds exothermie Thye pressuraias well@sshe epumntifies bkreactants are

O e T S bR o
phasepas dhéi systetn admipdremty ipass idown 48@ thesugiitdd Rétor in mixed

feeds as descrihed above, The product conprisin
V%H%g\qslipha%mﬁ@ Qué dhrgughiline lézrré@@ie@anteg&&r w%iend%aamter the

s%a)‘?;@r?tscz?rﬁggnéﬁtges@ﬁrhfeein‘igane%iﬁf @féé?%‘ér g@?ﬁ%’#ﬁﬁ’i@? the catalyst, a

reactor via l1he 1
hysirecarbos| ghakes d2i terdainite the eflglated udrezptsd dleff0ani unreacted

R A et o e s e corta

soth&SESLIHI thE cOPEBARMERINY ah ﬁ%r'l’{yﬁﬁj’cfa%kﬁ'l ﬁﬂhh%\érﬂ% wgich are
exanpl es the |aboratory reactor 1s°15 feet high by 1.

rempMedsfromithasystem via ling §ihiox &arthenhandling iasgppmopnidte.

and ' . tad ... The , H2S Lnventory.is

o ESEST e LRI IS o 1 2 5B WA i o
upiaeid. maybe aidederia seBBGINd Biildaly Spert Adid Rfodddvia line 48.

passgs all the acid plus |iquid hydrocarbon out the
bot fﬁfﬁ ﬁgdracg nJicslicyphage [sgsroviedyia tiae RRiwitha porfigirerecycled

Y 1 e ;

tofHE Top OF ARSroRb ot 228 W onialfddd Ui f iRA& is fed to
digiillation @ditnn 20eda liné 26 ertwdre dtris flacionatetie Norhehbutimie) ¥ present

In 308 S G2 e g e 2B aicing: algralpsedust i rmoved via line
34/.apRé %V@ﬂ%a‘ﬁ@@eé\%eﬂ'imarily unreacted isoalkane which is recycled via line
52 to the top of reactor 10.

Fig. 2is a schematic, simplified illustration of the manner of position of the
disperser (segments 140a-k) within the reactor 110. Each disperser segment (e.g.,
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after the reactor outlet. Uncondensed vapor and l'q§'lﬁiecember2006
hydr ocar bon product passes through an acid

woeoendisainer then through the backpressure re@é*rﬁ]ts%osmzsmz
to the de- isobutanizer. Mass flow neters are used for

feed flows and a Doppler neter neasures the
circulation rate. Liquid products fromthe

14@a; mﬂ‘uﬂéﬂg)zl@rcas@om lgterally apraesthe widtheof thet refacton (preferably

T BP0 RNt ol RO SRERR O o e

rqao@c:nug tize fnmnn of Gililtiplelsheets efithe dl%pérsuéafsbﬁnn@aﬁtd li@é@rgltted to the

redfoa M B e mixad feashicsaians Exkivgbaihinhis admitted via ine
{ g

13@(3&;@&% fedlist a g:dﬁguegzﬁ% Omebﬁfboﬁjg coffibbing alkylate,

upiesstast olefin, féﬁﬁaa@edﬂﬁppara gl speat aelaid(thg sntireecdroguiedrom the
ut £t temperature
rBe T2 RS GiRfetetol Vi S L B or¥e ot BRI Aol dSfrpec.
t he 'lf'h@pféferrbdd d@mm@smﬂn #Fi C&ds%di%;b I‘EM@%5 co-knit
cul Decenber 2006 2004/ 0163
&%ﬂ %&d@'ﬁ‘@@@ﬁ@ieﬂﬁ'@égkpressure regul ator that passes

ERP’E'R!ME?\‘F'T‘&L §EﬂUF¢@R%M€PEATk%\| fg,@ﬁm{ﬁgf‘l‘@%ﬁ:m

tower, mainialns the pressure
may Be'tbeé@llovpmg Bmmbbesttbe labepatocy kactaris PRfdGt AigHY 1.5 inches

aigBiedeh dEis Fkeg i VADUTY ety ang: wRgs b Reeing material. The
Hgs@gmv@htory is Bbbiel M@Peépeﬁaﬁﬂg%n tﬁa%gdgg;ﬁ!:#@b' BUENYFsed. The

in the experinental setup circul ates
Slﬁﬁﬁlfgii%’ﬁolf i/ aboutndliterrand gassehall thecacit giug laqml hydrocarbon out

ALy LS B R s oo s

atrthetoy af ﬁHeyredctme td fieng dotve eifr tHeerebﬂﬂé FhiRturd. "\ apHHs ﬁroduced by
% i rlng t ube usj ntgha three-way valve. The tr

hegi ol rgagtion piis asgbien %@@@mﬁsand&elmﬂr@e\malwwlss:fommmroughthe

f
PTG oS RE S e B b concensen
aftardlie regaotttnr ardtlet. nbltl;neondmsedl vaypet and hqmd hyd fc@hﬁﬁtfh pradest passes
ot The ess ratteto or

thfRugdt B 42K 86 enteey ehl e BN kAPkpresHe 39%'?1 %o the de-

|s@mﬂaﬁizleﬁt Mags tiRy Gheters @ré%%éc??&sfe%%dﬂé Qpler meter

bal ance around the unit ferent usu
megasires e eirquationTate; hiswid pregiuctsfoer tme dw:scﬂmm lter dreadighed.

t ti,ne nbi ent, heat
ORI TR 100rnl® BrestndtB g InkCoRERate abviosp the mass
fl tteyed Gded| inadnd theB ide tguen
mtgg? nt sé alb ut g | bs/ hr gguexﬁ%(ﬂﬁtg o GC analyzes al

u
hygEogas %&m@twwwma theygnt. d itpatisyy I§@S§6%@F snenhacnd assay
OPPRIATION This excess iC4 is relatively

In the following examples the experimental unit circulates hydrocarbon and
acid down flow at the boiling point of the hydrocarbons present. Pressure and
temperature readings are logged electronically. The reactor outlet temperature and
pressure are used to calculate the amount of 104 in the recycle hydrocarbon using
an iC, /Alkylate flash calculation.
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smal | and does not significantly affect the iC4 / 43 December 2006
Aefin ratio since the circulating hydrocarbon rates

wWarao4/8a6342al |y on the order of 100 - 200 poundscRRIS2003/023132
hour. It is the «circulating hydrocarbon flow rate and

conposition that dom nates the iC4 ratios to
ever yt hi el se. TYPI CAL OPERATI NG CONDI TI ONS FOR C4
ALKY%AH@‘%%‘”?WUT‘P-I@MWEE@ PFses kothrpradiet ligu@ end vapor to the

i 5 3 z S/ -1, n
o RBolide sy @iy B Ay Bttt B b useo
pUMBHily. 1o keRpayaid romebackinghop dhtp s teed s, Mdvélet, todIndéh N, wil
cerrbgr 2006 . V\D&%M 01.&’;42 >CT/ US2003/ 023132 HC.
Cﬁ%‘%@ ICqrease, In PROdYg ggliey, by diluiing gegetjve isgparaffin ivghe vapor
pRag®SO4 in Spent acid 83 - 89 W % H2O in Spent acid
2-4 _Fresh acid addition - Ibs / gal alky 0.3-0.5
Packi g dfigplationopumpp- insthe msperimbstab\sehae icirnglaké both the acid

: - ' shft3 5-14 . Notes: 1.
ergEort el ad FRAGURERHDrkdF el Afetngivdl, Bigseino phases may
be plnipeideskpairafely. 400 denier nultifilament fiberglass

other stitch. 2. Packing type 2 is .011

| hchl e 26l By aPRos einiained byimemeatery dirtiha i rocycle
A BhoT b AP YRR L DT BB AR stts
seqendsan fasm two 13gess. Bhewoluoepeianttieald layct Hndshydi@ddiBaie layer is
th%n%se(a' iR %onﬁltn%ﬁgﬁe w(?th%)e %o%%ler meter reading to estimate the volumetric
circulation rates of both phases.

The DP (pressure higher at the top or reactor inlet) is maintained between 0
and 3 psi by manipulating the circulation rates and the heat balance around the unit.
Different packing usually requires different vapor and fiquid flow rates to load to the

- same DP. Most of the time, the ambient heat gains and the heat of reaction provide
adequate vapor (mostly iC,) loading.

Because of refrigeration constraints, about 1-3 Ibs/hr of exra liquid iC4 may
be introduced with the feed to provide some trim cooling. This excess iC, is relatively
small and does not significantly affect the iC, / Olefin ratio since the circulating
hydrocarbon rates are typically on the order of 100 - 200 pounds per hour. It is the
circulating hydrocarbon flow rate and composition that dominates the iC4 ratios to
everything else.

TYPICAL OPERATING CONDITIONS FOR C4 ALKYLATION IN THE EXAMPLES

Feed olefin C4's
Olefin in - lbs/hr 0.25 -.50
Alky out - Ibs/hr 0.50-1.2
Rxn Temp out - F 50 - 60
Rxn Psig out 6 -16
DP - Psi _ 0.5-3.0

Recycle rates: '
Acid phase- L/min 0.3-1 :
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ethene 0.00 0.00 propane 0.77 0.41 propene 0.14 Y349ecember 2006
propyne 0.02 0.00 propadiene 0.01 0.02 iso-butane
WD208101434250 i so-butene 0.90 15.90 1-butene gaTﬁgszmznsz
10.49 1, 3-butadiene 0.02 0.19 n-butane 22.63 10.79
t-2- butene 18.05 7.93 2,2-dm propane 0.09 0.00
1-butyne 0.00 0.01 n}cyclopropane 0.03 0.03

c- 2- butene 12 4C phése - 1l./Mibhut adi ene 0. 09- (3 01
vwiMLLicauk 0.04 14 13 Decenber 20646

i“i USZ 03/ 023132 ! so- pent a&g @QQS 0.02
0@%‘?%@ 6 2M 1-but ene 0.01 0¥91°“n-pent ane
1H20dR S nentap@ntene 0.00 0.08 c-2-pedtdne 0.00
Fﬂasﬂﬁamdaﬂdﬁmt-amseﬁmﬁl 0.08 c-1, 3-pentagdkene 0.00

owns 0.01 0.08 100.00 10 0 of
Cgﬁﬁﬁg? ociuced Al kyl ate with ]1 %bfuﬁegq{gég%b?@%

P@QI“H rﬁq lowiB C4 feed Plant A Pl 38t1® Lab 1 Lab

PQCkId@BSIB’ mmza 70 2.51 2.78 2,3-dnb 4.0% 4484 2.80

3.02 C6 1.63 1.19 1.00 1.15

Notes:

1. Packing type 1 is .011 inch diameter 304 ss wire coknitted with
400 denier muitifilament fiberglass thread every other stitch.

2. Packing type 2 is .011 inch diameter alloy 20 wire coknitted with
800 denier multifilament poly propylene yam every other stitch.

Example 1

Refinery C4 Olefins used as
feedstocks
To the Lab Unit: 38% iB in

Low iB total olefins
mathane 0.02 0.00
ethane 0.00 0.00
ethene 0.00 0.00
propane 0.77 0.41
propene 0.14 C.16
propyne 0.02 0.00
propadiene 6.01 0.02
iso-butane 23.91 47.50
iso-butene 0.90 15.90
1-butene 20.02 10.49
1,3-butadiene 0.02 0.19
n-butane 22.63 10.79
t-2-butene 18.05 7.93
22-dmpropane 0.09 0.00
1-butyne 0.00 0.01
m-cyclopropane  0.03 0.03
c-2-butene 12.09 543

1,2-butadiene 0.00 0.01
3M-1-butene 0.26 0.04
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2,2,3-tnmb 0.20 0.17 0.18 0.19 C7 7.17 5.55 4.35 4.
TM C8 53.88 61.76 66.84 66.93 DM C8 12.27 12.47 121 ecember 2006
WOZ0H0163AR1 CO 5.04 4.22 2.89 2. 74 DM C9 0.57 2cOistod 823132
0.18 TMC10 1.14 0.91 0.70 0.64 UNK C10 0.51 0.54
0.29 0.29 TMC11 0.99 0.77 0.69 0.71 UNK Cl11 1.09
0.02 0.00 0.00 C12 4.37 1.71 4.72 4.60 C13 0.00 1.58
|s<ﬁ¥p@ﬁtafheoo Cl3.98. 03 D.& 0.05 0.00 C15 0.00 0.13 0.00
15 nelV' S 0.8pg0. 04 090 0.00 UNK 0.74 0.83 0.00
00 sum 100. 100. Q0,,100. 00 100.00 Av MN 113.4
'11 g'étsi'ﬂ 9 1@@1 ?)(Hlne no. <1 <1 <1 <1 Tot al
n-genfaie ppm <190410 <f0%X10 TOTAL % TM 61. 05 67. 66
t-Zpedtdnél. 01 (JBOCS/ DYEM (ratio) 4.39 4.95 5.27 5.38
Cﬂ%ﬁie@?ﬁcen‘o 5006 2004/ 016342 PCT/ US2003/ 023132
((5%?( % 4.19 10.08 15.57 Typical
t—i},gﬁptagf%eg/3| s % ogen 0.000 oxygen 0.124 :
c-hi3pejadieBe8 70.00met h&@0 0. 019 car bon nonoxi de 0. 000

urk@ble’ di oxi dgo9. 000 g. @ hane 0. 000

100.00 100.00

Comparison of Refinery produced Alkylate with
Lab Unit results using similar low iB C4 feed
Plant A PlantB Lab1 Lab2

iCH ' 6.27 270 2.51 2,78
2,3-dmb 4.05 284 280 3.02
Co6 1.63 1.19 100 1.15
2,2,3-tmb 0.20 017 018 0.19
Cc7 717 555 435 435
™ C8 53.88 61.76 66.84 66.93
DM C8 12.27 1247 1269 1244
™ C9 5.04 422 289 274
DM C9 0.57 1.01 0.29 0.18
™ C10 1.14 0.91 0.70 0.64
UNK C10 0.51 0.54 029 0.29
™ C11 0.99 0.77 0.69 0.71
UNK C11 1.09 0.02 0.00 0.00
C12 4.37 1.71 472 460
C13 0.00 158 0.00 0.00
C14 0.03 157 005 0.00
C15 0.00 0.13 0.00 0.00
HV'S 0.05 0.04 0.00 0.00
UNK 0.74 0.83 0.00 0.00
sum 100.00 100.00 100.00 100.00
Av MW 1134 116.0 1149 1146
Bromine no. <1 <1 <1 <1
Total Sulfur ppm <10 <10 <10 <10
TOTAL % TM 61.06 6766 71.12 71.01

TM C8/DM C8 (ratio) 4.39 495 527 538
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ethene 0.000 ethyne 0.000 propane 1.066 propene
0. 000 propadi ene 0.000 iso-butane 81.233 i so- bu?gDecemberZOOB
w0.20@l016342but ene 0. 000 1, 3-butadi ene 0. 031 npPPGIRR3/023132
3.398 t-2-butene 0.000 mcyclopropane 0.000
Cc-2-butene 0.000 iso-pentane 0.968 1-pentene 0.000
n-pentane 0.000 C5 + 0.391 Exanple 2 Effect of
TMsGBIM ICh ratioB) 885 Al k. 1Qual 10.98] ad5157 100% i B 38% i B
lowiB iC5 3.66 3.97 2.78 2,3-dnb 3.60 3.56 3.02 C6
1.42 0.52 1.15 16 13 Decenber 2006 WO 2004/016342
Tydralys?003/ 023132 2,2,3-tnmb 0.40 0.23 0.19 C7 5.27
a'i 9% 4.35 TM C8 50.79 56.95 66.93 DM C8 11.77 12.64
"’E ¥ TMC9 6.07 4,22 2.74 DM C9 0.58 0.45 0.18 TM
C10 2.06 1.33 0.84% UNKCI O 1.14 0.67 0.29

hydrogen 0.000
oxygen 0.124
nitrogen 3.877 -
methane 0.019
carbon monoxide 0.000
carbon dioxide 0.000
ethane 0.000
ethene 0.000
ethyne 0.000
propane _ 1.066
propene 0.000
propadiene 0.000
iso-butane 81.233
iso-butene 0.021
1-butene 0.000
1,3-butadiene 0.031
n-butane 3.398
{-2-butene 0.000
m-cyclopropane 0.000
c-2-butene 0.000
iso-pentane 0.968
1-pentene 0.000
n-pentane 0.000
C5+ 0.391
Example 2
Effect of Isobutylene (iB) on Alky
Quality
lab 1
100% iB 38%iB lowiB
iC5 3.66 3.97 278
2,3-dmb 3.60 3.6 3.02 .
Cc6 142 052 1.15
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TM Cl1 2.54 1.28 0.71 UNK Cl1 1.00 0.00 0.00 CI2
8.30 8.99 4.60 Cl3 0.07 0.00 0.00 CL4 0.28 0.14 0 gecember2006
WODB0018220. 00 0.00 HV' S 0.38 0.00 0.00 UNK 90%59009@23132
0.00 sum 100.00 100.00 100.00 Av MV 119.1 117.3 114,
Bromne no. -1 <1 <1 Total Sulfur ppm <10 <10 <10
TOTAL % TM 61. 46 63.77 71.12 TM C8/DM C8 4.31 4.51
22, 2fmbTM C9/ DM (400. 50.28 34 L0908 Exanpl e 3

CPropylene + i G4 gyl atggn Saqmpke Poi nt product

@L@gggﬁt gnglo 938_}#] :ﬁ?gﬁ 236683 bgt gngm but ane 2.07

ent ane 0.30113W pe‘h@ Bhe 3244 n-hexane 0.00
TM@Qdm pent ane’ /039 23,22 3- t;meut ane 0.04 3,3-dm
Reagane 0.01 17 dggDecenher @gg WO 2004/ 016342

T@C{.ﬁ[ QJSZOOSI OZBlﬁ?éycl hsesxane 00 2M hexane 0. 34

m pent ane

- 0.67 0.29
TM C11 2.54 1.28 0.71
UNK C11 1.00 0.00 0.00
C12 8.30 899 460
C13 0.07 0.00  0.00
C14 0.28 0.14 0.00
C156 0.12 0.00 0.00
HV'S 0.38 0.00 0.00
UNK 0.54 0.00 0.00

sum 100.00 100.00 100.00
Av MW 1191 1173 1149
Bromine no. o~ <1 <1
Total Sulfur ppm <10 <10 <10
TOTAL % TM 61.46 63.77 7112
TM C8/DM C8 4.31 4.51 5.27
TM CO/DM C9 10.51 9.34 10.08
Example 3

Propylene + iC4 Alkylation
Sample Point product
propane 0.01
iso-butane 9.25
n-butane 0.32
iso-pentane 0.97
n-pentane 0.00
2,3-dm butane 2.07
2M-pentane 0.30
3M-pentane 0.14
n-hexane 0.00
2,4-dm pentane 15.59
2,2,3-tm butane 0.04
3,3-dm pentane 0.01
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1,1-dmcycl opentane 0.00 3M hexane 0.35 2,2, 4-tmM3 December 2006
pentane 3.42 n-heptane 0.00 2,5-dm hexane 0. 37

WO 2doensdagxane 0.56 2,3,4-tmpentane 1.52 2, BeBukiosi23is2
pentane 1.21 2,3-dm hexane 0.64 2,2,5-tm hexane 0.68
2,3,4-tm hexane 0.13 2,2-dm heptane 0.01 2,4-dm
heptane 0.03 2,6-dm heptane 0.03 2,2, 4-tm heptane

cycl8Bexahe3, 5-t m hapténe 1. 70 2,3, 6-tm heptane 1. 16

2R1-Beaddn hept ane §2346 tm heptane 1.00

"6- 11, met hyl o 2.32 C8s 0.20 C9s 0.20 Cl0s
23?-@51 péé&t?ggl. 62 9'%%&2 1.73 Cl3s 0.09 Cl4s 0.05 Cl
1gdm evclopgitaeenD.0001 heavies 0.00 100.00 Exanpl e 4
3Mshbxdrane + pent end5l al kyl ati on product 18 13

2lRGGAPSENtAARS 342

n-heptane 0.00
2,5-dm hexane 0.37
2,4-dm hexane 0.56

2,3,4-tm pentane 1.52
2,3,3-tm pentane 1.21

2,3-dm hexane 0.64
2,2,5-tm hexane 0.68
2,3,4-tm hexane 0.13
2,2-dm heptane 0.01
2,4-dm heptane 0.03
2,6-dm heptane 0.03

2,2 4-tm-heptane 1.83
3,3,5-tm-heptane 1.70
2,3,6-tm-heptane 1.16
2,3,5-tm-heptane 0.16

tm-heptane 1.00
2,2,6-trimethyloctane 2.32
C8s , 0.20
COs _ 0.20
C10s 0.98
Cl1s 1.62
C12s 1.73
C1i3s 0.09
Cl4s 0.05
C15s 0.01
unknowns 0.01
heavies 0.00
100.00

Example 4

Isobutane + pentene 1
alkylation product
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WD 2004/ 016342 PCT/ US2003/ 023132 W% C5 5.03 2,3
07 5 0 38 DM CT 114 e oiar TMes 22 26 D dgecember 2006
wW0B.20@ /01830 CO 52.40 DM C9 6.72 TM Cl10 1.51 %T/@%@()s/oznsz
0.56 TMCl1l 0.16 UNK Cl11 0.38 Cl12 3.68 C13 0.3
Cl4 0.11 C15 0.08 HV'S 0.03 UNK 0.63 100.00 Avg MV
123.2 expected MV 128 feed olefin # hr 0.25 Al ky
product #/ hr O.Wt%xanmple 5 O igomerization product
gromC4 feedstoglggvth 38%iB in total olefins. (This
2:%PQ‘81UM was in 2%? used as the olefin feed to the |ab
ation unit so- butane 48.8 iso-butene+t
C6l-butene 1.6 nDRftane 11.2 t-2-butene 14.3
DM-CF butene 6.5 1.14

Cc7 0.17
T™M C8 22.26
DM C8 3.70
™ C9 52.40
DM C9 6.72
TM C10 1.51
- UNKC10 0.56
T™ C11 0.16
UNK C11 0.38
C12 3.68
C13 0.33
C14 0.11
C15 0.08
HV'S 0.03
UNK 0.63
100.00
Avg MW 123.2
expected MW 128
feed olefin #/hr 0.25

Alky product #/hr 0.47

Example 5

Oligomerization product from C4
feedstock with 38% iB in total olefins.
(This product was in turn used as

the olefin feed to the lab Alkylation unit}

iso-butane 48.8
iso-butene+ 1-butene 1.6
n-butane 11.2
{-2-butene 14.3
c-2-butene 6.5
iso-pentane 1.0
t-2-pentene 0.1
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i so-pentane 1.0 t-2-pentene 0.1 19 13 Decenber 2068 pecember 2006

WO 2004/ 016342 PCT/ US2003/ 023132 unknowns 1.5
w8 2de4tae l- pentene 4.7 2,4,4-tm 2-pentene 1. ﬁCTjﬁgMj/023132

C8's 3.4 grouped Cl2's 4.4 grouped Cl6's 1.2 10

A igonerization effect on Al ky products using 4 feed

with iB = 38%of Aefins before after iC5 3.97 2.39
urkngwiigb 3.56 2.87 C6 0.52 H.A7 2,2,3-tnb 0.23 0.20

TM C8 56.95 5 4 DMC8 12.64 12.80 TM
%tﬁn?ﬁ"@ﬁe DM C9 0.45 0. %52 TM C10 1.33 1.29
REEO® 57 TM 11 1.28%1.41 UNK C11 0.00 0. 00

otizanC8's99 9.41 C13 0.00 0.08.4C14 0.14 0.11 C15 0.00
gréu&d CH¥'sS 0.00 0. 00 UNK 0.9 0.00 sum 100.00 100. 00

gr@\‘.fp%“b%% 3 118.3 1.2

100.0

Oligomerization effect on Alky products
using C4 feed with iB = 38% of Olefins
before after

iC5 3.97 239
2,3-dmb ‘ 3.66 2.87
C6 0.52 1.17
2,2,3-tmb 023 0.20
C7 508 4.95
™CS8 56.95 58.34
DM C8 12.64 12.80
™ C9 422 415
DM C9 045 0.35
TM C10 133 1.29
UNK C10 0.67 0.57
™ C11 128 1.41
UNK C11 0.00 0.00
Cci2 8.99  9.41
C13 0.00 0.00
Ci4 0.14 0.11
C15 0.00 0.00
HV'S 0.00 0.00
UNK 0.00 0.00
sum 100.00 100.00
Av MW 117.3 118.3
Bromine no. <1 <1
Total Sulfur ppm <10 <10
TOTAL % T™ 63.77 65.19
T™M C8/DM C8 451 458
T™ C9/DM C9 9.34 11.75
Operating conditions:
Olefin in - Ibs/hr 25 .25
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Bromine no. <1 <1 Total Sulfur ppm <10 <10 TOTAL 4%

TM 63.77 65.19 TM C8/DM C8 4.51 4.56 TM C91DM C9 1¥December 2006
wO.28eh/01d43475 Operating conditions: defin in -pthekiososise

.25 .25 20 13 Decenber 2006 WD 2004/016342

PCTI US2003/ 023132 Al ky out - lbs/hr .53 .53 Rxn Tenp

out - F 52.0 52.2 Rxn Psig out 12.2 11.8 DP - Psi -1
AlkyioulRebgfiire rates: AS d pb3se- L/mn 1.0 1.0 HC phase

Rxn ¥BmB i@ 2. 6 % 6 67 5p@ in HC recycle Packing
R;,g; %ﬁ Packi ng q%t in & t 15 15 Pack density
R)T 9t 7 7 Exanpl %AI ?eate gquality from | sobutene
'§bbutane or O i gdmers™ iB+iC4. iB DB TIB+
dyole3 ri6s3. 97 3. 41 23dnb360370318 C6 1.42

136Ag S%g,ﬁ §.38 0.27 C7 5.27 4.96 6.39
:@7519 4;29 3 35 C8 11.77 8.92 12.91 TM C9

607 0.81 1.10 TM C10 2.06
%3.09 3.29
iC4 in HC recycle
Packing Type 2 2
Packing Hgt in feet 15 15
Pack density Ibs/ft3 7 7

Example 6

Alkylate quality from Isobutene + Isobutane
or Oligomers of iB + iC4.

iB DIB TIB+

IC5 3.66 3.97 341
2,3-dmb 3.60 3.70 3.18
- C6 142 136 1.53
2,2,3-tmb 040 038 027
C7 527 4.96 6.39
™ C8 50.79 47.93 38.35
DM C8 11.77 8.92 1291
™ C9 6.07 6.60 10.31
DM C9 0.68 081 1.10
™ C10 206 3.09 3.29
UNK C10 114 1.18 135
™ C11 254 253 272
UNK C11 1.00 1.79 0.00
C12 8.30 10.51 14.97
C13 0.07 031 0.07
C14 028 147 0.14
C15 012 029 0.00
HV'S 0.38 0.19 0.00
UNK 054 0.01 0.00
' Sum 100.00 100.00 100.00
Av MW 1191 122.1 1229
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UNK C10 1.14 1.18 1.35 TMCL1 2.54 2.53 2.72 UNK

1.00 1.79 0.00 Cl2 8.30 10.51 14.97 Cl3 0.07 O. 3f§1§e°ember2°°6
wO0.2004/016344 0.28 1.47 0.14 C15 0.12 0.29 0.00 PW[U§2003/023132

0.38 0.19 0.00 UNK 0.54 0.01 0.00 Sum 100.00 100.0

100. 00 Av MWV 119.1 122.1 122.9 21 13 Decenber 2006

WO 2004/ 016342 PCT/ US2003/ 023132 Bronine no. -1 -1 -1
Broaiiaé ndul fur ppm <10 <®J <10~1TOTAL % TM 61. 46 60. 15

/ DM g4 3 3744 97 TM C9/DM C9 10.51

§ %nga%r%eraﬁag ;ﬁ‘ln& tgg% Feed olefin iB DI B
f|n|n- S 40 0.25 A ky out -

TMK35/BM G849 0. 7840848 5.8%n W8P out - F 52 51.6 51.7

TNYCD/DM goout 13 436% 5845 DRs7psi 2.5 1.1 -1 Recycle
rates Acid phase- L/mn 0.8 0.5 1.0 HC phase - L/mn
4 %73 76 45 14 in HC recycl e Packing
OW@E”QCPnﬁ*tloﬁﬁckl ng Hgt in feet 10 10 15 Pack density
FadabolefiB 6 6 7 Exaitpl e DIBExpgdBted vs. act ual

Ok Yh 2tdgir ProdugtodWWg 40 0.25

Alky out - Ibs/hr 049 078 048
Rxn Temp out - F 52 516 517
Rxn psig out 13 136 b7
DP - psi 25 11 -~

Recycle rates:
Acid phase-L/min 0.8 0.5 1.0
HC phase - L/min 1.8 1.4 3.0

% 73 76 45
iC4 in HC recycle
Packing Type 1 1 2

Packing Hgt in feet 10 10 15
Pack density lbs/ft3 6 6 7

Example 7

Expected vs. actual alkylation product MW's
and moles iC4 uptake with various olefins
{e.g. in theory 1 mole of C6 olefin should react with
1 mole of iC4 to form a C10 alkylate; MW = 142)
Results indicate depolymerization generating
more and lower MW olefins that combine with

additional iC4.

Moles iC4 uptake per

mole Olefin fed . Average product MW
Olefin Expected Actual Expected  Actual
Hexene-1 1.0 1.2 142 129
Octene-1 1.0 1.4 170 135
Di-isobutylene 1.0 1.8 170 122
Tri-isobutylene+ 1.0 2.6 226 123
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and noles i C4 uptake with various olefins (e.g. in

theory | nole of C6 olefin should react with 1 rml1g December 2006
wof2604@464® form a CLO al kyl ate; MV = 142) Respdi/§52003/023132

i ndi cate depol yneri zation generating nore and | ower MWV

olefins that conmbine with additional iC4. Mles i 4

upt ake per nole Aefin fed Average product MV Qdefin

Expect ed Act uaI Expect ed Bs@male 8 Hexene-1 1.0 1.2 142
Ilbw Octn i1014170135 D -isobutylene 1.0 1.8
sqbians PGWP”? obutyl ene+ 1.0 2.6 226 123 22 13
al ﬁj’ﬁ) fodt@P6 WO 2004/ 016342 PCT/ US2003/ 023132

Ie 8 Isobg\t,%/le + pentene | al kyl ation product

W%1C5503 dnmb 0.74 C6 0.35 DM Cr 1.14 C(C7
C9.17 TMC8 22. ZP3DM C8 3.70 TM C9 52.40 DM C9 6. 72
2,3Wnt0 1.51 UNWBLO0 0.56 TM Cl1 0.16 UNK Cl1 O. 38
cél2 3.68 C13 0335 Cl4 0.11

DM C7 1.14
074 0.17
™ C8 22.26
DM C8 3.70
™ C9 52.40
DM Cg 6.72
T™ C10 1.51
UNK C10 0.56
™ C11 0.16
UNK C11 0.38
C12 3.68
C13 - 033
C14 0.11
C15 0.08
HV'S 0.03
UNK 0.63
100.00
Avg MW 123.2
expected MW 128
feed olefin #/hr 0.25

Alky product #/hr 0.47
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C15 0.08 HV'S 0.03 UNK 0.63 100.00 Avg MN 123. 213 December 2006
expected MNV 128 feed olefin #/ hr 0.25 Al ky product

#/ hr 0.47 23 13 Decenber 2006 CLAIMS 1. A conbination

of a vertical reactor for carrying out catalytic

reactions conprising a vertical reactor and a

di sperser disposed in said vertical reactor as a

CL@IIMSHI ity of verticall y arranged transverse rrats
vertical reacto

it s der PR RRRS Vet ChapoR i GamS opGGAvtp seastions
conpdlistgnd vegicabreaetdr and & dispekseartdispddedan mald verticalagaotor

asf%o;?g iﬁ?Bf %rﬂc&l@f’?ﬁé’ﬁ@e az?'isvb%te% W ﬁiﬂnsé“tdh%cﬁgg%‘#igm

veitigal teagry ﬁ@'ﬂsdlsl%%fﬁaf Wm@r@ag;a’@éeaﬁt 5@3{0&4@@.% openaipace
anﬂrcorﬁbﬁél Yﬁf?ﬁeé»I'h@l'r@‘%bkrﬂ’e with e rﬁ%ﬁilé‘ﬁbh?@orﬂﬁgﬁéﬂ'&g to

xR g ARG T AR TReRARRPQTET R

filanhentesefected frodi el setymers) rptaIRRSpEly R atalyis ebdls or

mi .Fe?s | ymer nmesh. 4. The conbi nation according to -
*ﬂua V\ﬂgrel n said disperser conprises co-knit nesh
wire and fiberglass. 5. The conbination according to

cl a2mﬁé"&?rh@inﬁtléﬁ'a@cﬁr‘oﬂlffosaéim G QR e RESai oggﬁ%p%e is up

co-knit wre and | amrent conponen I'STng
to 3Pyt ¥t YalEMeotoet hyl ene, steel wool, pol ypropyl ene,
PVDF pol yester or conbl nati ons thereof. 6. A
on for .ca out cata Lc.reactions in
condur ThnE8madlatEPidcconit fa chinal Yheeit sA0 dsEese!
compﬂpe$ sao-khispeshdf iwiresand pglnidraaésh.r eact or sai d
di spenser conprising sheets, bundles or bales of a

co-knit wire and a multi £il anment conponent or
confhi nhR¢ ARbINAIoBACCOGRE e slaiy tawheeir saidatisperser

conﬂ@hké@bb-)knlitlrﬁé'érdmﬁréae?rkﬁmerg%%&?' yst and reaction
conditions to maintain sai partially liquid reactant

at a boiling point. 7. The conbi nation according to
cl abmThevdwenigihatismiadeshdingetossaim 1 wherein said disperser

comprises a mesh of co-knit wire and a multi filament component comprising
polytetrafluoroethylene, steel wool, polypropylene, PVDF, polyester or
combinations thereof.

6. A combination for carrying out catalytic reactions in concurrent
downflow comprising a vertical reactor, a disperser disposed in said vertical
reactor said dispenser comprising sheets, bundies or bales of a co-knit wire
and a multi fifament component or combinations thereof, comprising at least
one partially liquid reactant, catalyst and reaction conditions to maintain said
partially liquid reactant at a boiling point.

7. The combination according to claim 6 wherein said disperser
comprises mesh wire co-knit with a multi filament component or expanded
metal intertwined with a multi filament component, said multi filament selected
from inert polymers, catalytic polymers, catalytic metals or mixtures thereof.

8. A combination for carrying out catalytic reactions in concurrent
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conponent or expanded netal intertwined with a

filament conponent, said multi filanent sel ected from

inert polyners, catalytic polynmers, catalytic netals

or m xtures thereof. 8. A conbination for carrying out

catal ytic reactions in concurrent 24 0 13 Decenber

do20d6w chmpdfisiogvacemical stagion avéispecat dispasédin said vertical

redl PSS S50 AP R SPhOLE, helore B8 i Bod across
samj varrtmala"aac’@c,rmpns;la@ at least ooapartidly tiquid reactant siatalyst
anBlreh 8@ cONBLAN o rﬁblrﬁa;h's%ﬂ arrtngg'gfngﬂﬂﬂ re?&%ﬁ# éﬁS% boﬂ'iﬂg

reaction condltl ons to nal
Popd yetesgin said QIS@@rﬁfqrﬁ@mm@ﬁﬁta vm&n@mesiwfdmaa ga@m&mer
mexhpri ses a co-knit nesh of wre and polyner nesh. 9.
A conbination for carrying out catalytic reactions in
concurrent downflow conprising a vertical reactor, a
di sPperiseomiiirsgtionddr carngng duv eatahialreatteast iarcongument

I AT e
reagtor asgtlwinbtyRirvertigally ariagged, reastease matamdthysand ancss
salderHit AMe SO0 ddn%ﬁslﬁé’a%bgf @r‘lé‘ §ﬁi‘aﬂy ﬂgﬂg rglaht)énlt 'c%‘t'élet

reactant at . .a bojl % pol nt re|
ang SRgstianeondtions o mebiaifised Ry mgm@@tantl@t a poiling
poitwwieneini aid Hispersdr cpiipgised codaiitmitih irceed filosrgidss.

concurrent downflow conprising a vertical reactor, a

di sperser disposed in said vertical reactor as a
pl ud@l iA meinaéon iferatdryying paheadlytic raactiomsse contsrrent

doWhHiBivioanst Q%rtl%ﬂ'é%c‘f&r 4 dﬁ@ﬁer&?@&ﬁs%secf ﬁ’\'@é{ﬁ/ P[Q:gl

re%%%f&ﬁagfpllgfghm Ctaf:rvgﬁt@adlb aﬁ@l”ﬁ?dl {ﬁaegélleggé gats awthgn andjarss
saitieasticireadton d@ﬂhdrlsﬁi]g a%@éﬂ)ﬁé §éﬂtl@ll9‘lu§lﬁ’i§rr§§&tant catal¥st
o SRR or B o e Sobt e had rEadebet ats Bl
wheosh safbtliippersey cemprise P¥DRestpof ye&hit wiy ad alhmétfilanent
coﬁ’ng IH[{) %%rﬂrﬁrlsﬁgﬁggjt’étgémdoﬁlge Iﬁn ‘?vgtreéi wgl ki %)G/%gcgﬁylé/ t' c
@ﬁ:ﬂO&@StQTéa”CQO@ﬁblnatlwsstbéfeﬁér di sposed in said

vertical reactor as a plurality of vertically
verse mats within and across said

arr d,
ver? % Q'Bé fi?n I FAMING Ayt catalviia seadiipas paconayrgnt
dolvifiow doreaisirana vetabtamsitor, amiispfe&@@ﬁ digpo sl gal@ Oérﬂcﬁl

AR ] RSPl B SRRl RnpEbd s

saigd aesical reactar, eomyrisuty atdeastomst mrtlally]yd;wd eeamtanﬂ\llcata?yst
an@?ead\@n c%dﬁfon@ﬁtn’%ﬁ%lﬁ Q&Hjﬁgﬁl%ﬂfh%fﬁi b? ling,

mpri si ng Wwre or ex
POlﬁtherﬁm %ﬁi@msp@ﬁ%n wran&@étr@wltlaﬂIaraenbmtﬁbfhgmaievaquﬂ

sulfcited aanqnfesm N Ph Go, R a&l\%oﬁﬁhﬁeﬁe%dth%féaﬁ the group
consi sting of Ni, , Ag and m xtures thereof.

12. A disperser comprising mesh wire or expanded metal co-knit with a
multi filament catalytic material of sulfonated vinyl resin alone or with a metal
selected from the group consisting of Ni, Pt, Co, Mo, Ag and mixtures thereof.

13. The combination according to claim 1 wherein said disperser
comptrises a structure part and held rigid by a plurality of substantially
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13. The conbi nation according to claim11 wherein sai
di sperser conprises a structure part and held ri gﬁngecemberZOOG
by a plurality of substantially 25 13 Decenber 2006

hori zontal rigid nmenbers and a plurality of

substantially horizontal wire nesh tubes nounted to

the grids to forma plurality of fluid pathways anong

hotientat tigidsmemibiers &id asplineilityofasubsiariallg GoFisbmMaNgire mesh

talyt] r,.non. .catalyvtic,materigls 4. The

ot obbich R RSt I RIS s medhiaybmong the
tubtiss seidsiobes beng smptyorstaniainingecatalyfic ios inog catalitic maitérals.

of sheets of wire nesh formed into vee shaped

corrugations having flats between the vees, said

pl url4i Thy cembinatiansacassding te claimpks whateinispid dispersem
cofipfieed avitAGtirecopRHSn® biAaRE dfishcles SARRe ntlideeHNhes into

ang su({k])st anhg{l}l hl n aﬂl qupnt, S@I d sheets bei ng :
veq $apad SarTHgatonsaying fialp btwergithe veRBeAd plireliy af sheets
beimgr ofedubptantiatiy dnifesh size having el phaleasient&d in the same
direction and substantially in alignment, said sheets being separated by a
plurality of rigid members oriented normally to and resting upon said vees.
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