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zpht‘hd)_: had ;olnk oct"nc _ﬁﬁmbcr‘:of':‘ l‘airuo:f@ 75 .
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fond ‘epuraticn varinbles in the rerzeking stup could he
rimentak un:  felt that thesg: uidts sowld
aration:dits comporeble: b.-dorgegeale peregicn, - The 100 B/D °
ppod B4 th autsnaticy e'lojctr_i‘cvnlly.cporz:,tigd.gval\ws}{ to cotitrol the
' urging time »-ondi Tojreneration time, - The ‘automatic: equip-
extroualy. rolicble ond ne: Toublo ot £11' hvs boon exporioncod in op-
oxuct ting ‘schaduli Onlyjone of::thy thrus. roactors hes bun .
2t faxporioney gained in conncction with ono
sYosthe use-of thirel rosctors,  Tho plent hus
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oratura:Allownbly without dostruction Af catilyst activity, . 4 1000%F,
ipara urey for dxapls, 1s uaintadned vith-Super Filipel antalysty -
i ’s‘:bsuugy;;td‘V,'qir'culdto;lmf‘gg iounty of gan-in order t¢ control
v-tnd . tho: amount; eiréulated 18 fixcd by the rallowable; tinporature -
Lyot bed hag beencaléulated  for ‘econoiic préssure drop.
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P j_,Bpmpy‘ghat.Ifmprg ‘Goko and- more ‘excoss. buteria  for. ¢ eiven.convarsion to £asoline are
- Andicated. on’ _thof:;gi"ger.;mi,t‘.}‘ Thid ‘may. be duo:to lnacdui'i'.ci_oa-of*mauaummoht o
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at rocor 2v0"bouh: BonORtarily ocotirring, - A ourtedn: anotint of date on thi
-Bmall ‘undts indicats’ that: hoitdny o cutal H ; r
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| shomm for ¢ commereiel it tharging 20,000 B/D of
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1led by internal- condiity. nd valvés | Gas pid vépors,
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1o .distillation: oquipuent at 8 O%F, “and about 5 1bs,/-
flow plan of “tho 20,000 B

/D-p ant v throm on’ tha

t

4’.»_ - omployir i;ibnthi;t,ic}‘;cdtalngsts,1,-tho‘-abbve‘vdeseribed,chtorp are
00 largd, Snallor: annulgr ronctors have) therefore, beon designed for. & fixed
catalyst plant ';.iu;iiqgi:'syﬁth‘e'tig ‘eatalysts ‘and also _charging 20,000 B/D to-the
‘ ch resctor contalns ‘orie catalyst bed vhich 15: 3-4 £, thick radigl-
throvgh -the reactors radial, - Reactor height is about 21.£4, Tho -
48 8peclally aduptod the wore ‘active symthetic catalyst bucauso.
donel flow rato. of ‘o1l much gractor with'the oro tetive ecata-
stribution:of 't ouph’ tho ‘catelyst dug torstaek- of- .
, Fonod dn density of tho food'and tho profusts is
synthotis! catalystidn 1.5 v/v/hr, Yor 16 mins. |
toa fuxd ratoiul 05 v/ vy Lor: tho tlay. citalyst,
i catdlyet cracking plent in ossontislly the same
ALyst plant, | To . give' gtoady operation, aix roactors
¢lig “served- by':,om'x'rqgmorntidnv?ystumtylne [RV's M

11" Dovelopusnt-Conpany, work on f1xed

dy hovavar, to xun- 4 ;100" B/D plant
to_continuo dovelopmant. v ' '
goeeit s
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odadvith o dlgsausnion of “Htandard 01,
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Injeation of tho drded, proheatnd ontalyat .
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boratorlon, und: (b) tilxturg of the pov-
14 puripdng no i -alurry 40 tho “roiotiing coll
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) onorating, end piir gling’ ope.u.r.‘.tlonb.l Jnowiving
ncking reactor nd: ong.  POZENOLEtIoN Tetetor 4ro
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~_+ - Cracking has-been carried out at 0-45 1bs, itoil ‘outlot prespure tnd
‘oven) a range of teisperature fron 850:950%. 9009F, : appeurs’ to be tha bost with
o cloy catalyst, . Catilyst/oll Wi,/ ratios in the: range of 0,5, to 3.0thave thus
far peen studied and in this “Tange 'tohversion “increases ‘rapidly withicatalyst/
Sil zatio for a given contact tine and tenperature, At'a given tespbrature and
: u’;'giveh".catél'ypt??ill»ratio »: conversion.also Ancreases with increasing contact’ B
~tue in the range iof: 2-30 seconds tius far covered, . Optimun; conditiens
ol contact, tine have rot s yot:been deternined, hovever,
racking'with pomderad: catalyst ha;:‘not;-bée -clenrly
ted: th

at, the.'same. gorieral trends, probably exist as were chaerved -

)

dame product distribution vould be.obtained m5 cracking -

] opéi_‘éi;iiqh «. Cracking at 45 -1bs, pressure with powdercd ‘eatalyste

H

straums, for exanple, the Puller-Kinyon type of puip, '
Y such devices now. in' comyércial “operation handle anuch.
of catalyst in'the vapor strodm ‘then: are’ contemplated in

alyst’ cracking procesa, . The-ndtter of catalyst attritios
5. Some’data are available, for oxample, ‘on'ia gagoline
: vhich cperated ‘for a poriod of ' four-months with-
atalyst -losg 1ras only 0.0L4% of- the ecata- .

Tocovety pla
.i';ont‘ 3utiC

osigns. for «: cpuim'ex_'cjjfi povdered. catalyst unlt fooding
the reuction chuabfr were thon presented, - 4 baffled
eactor or': the velocities employed may b6’ used; For
ody. powderad catalyst i3 injocted: drito-a)rocycle rygencran~
ho: colee: 18" burried "out in.a-regunerator tover in four. plages,
e s added, Various typen F régoneration oquipnent,
sternatos now, being. constdored, for oxanply; aro Yaeyelhig of
regonaration, and. tho' removel of hant from rogonoration ghsos bo-
Thobost: typa 8f: voporor tlon' cquipacnt. h 7m0t yot bacn. detormined,

Exparinental vork ‘on the! pomdorad” gatalynt cra Ang procons ia bodng
tho-foltr ‘ayailable Wwilts in ‘the”lahoratorica und convorgion of the

At Baton Rouga to: powlariod -catalyst oporatlon’ e contenploted ng.

w}rk on“aynthetie fired cotilysts hap beew: comploted (Rbout Fix .

A s, ' powdorod catalysts,. i, iurphroo -
deusaion of the Btéindard 041 Duyslopnent ‘Compuny work on .
ulyst to ‘»om‘clg{.ngrgl‘sroduéud -erudot, i Ths vork on ontii-
vy 888 "olla has showin’ thut they muy bo ‘cracked s caplly ne
- i -otudy of .eatalytic: eracking vas »thorsforg, extanded to
, thodnfor: hendling hoavy residunls, Tho vork to dnts has
rided o “Litko™ Vonozuolan 924 reduced crudo. - The ‘reduced crudo to-

vhor. w1dth stean 18" pimped: through a prohoater. coll, downflow aver the -contact
Masdy First oporations carrie sout with'a Super Filtrol elay ‘eatnlyst gave high
‘apko| P1iniros, - Furthor oxodring

ta nalne 4 punice contact n4sa.indicatod that tho
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darried out ossentially as o mild coking oparntion with ai:
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lytie oracking
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A newiund b
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- thus. removed: fmadiately: fro

ow_down.ovo
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‘”'h'o\'v_}-f._boé_n;::-’i'nb{él.iéd to ghvo .lﬁbfpily,diq_tiilod producta i
ho reduted’ erude du. d ot ' ,
‘thobottom wm: pussoy upfléw,. . Volatile products are

prasent

Introduced ut the top of :thé wnit

¢.roaction zone whilu:the heavier' produats are o

ad

ted Ahq#i‘évéyz‘",'.}wére‘réx"x_ do\infi&i-r?opdrqf,ibii th Btoun.

5; Cuwo_ﬂ,;compuijing oatulytic ond non=catalytic ‘opuration:ofi thoi reduced. eriddon aho:

/

“400°F ; vioro

with' purte

t g4

ighor fuod Tatod by g tures, , run
“v/v/hreodl feod rote _z,rgziui'md-;','u témpurature inereade: ofubout 5508, - -

over that at, 1,2 v/y/hivs * Dopunding.

L eE

About’ tho- sumo gravi
ined -with olthor punico or cley, - The ¥,
70~800°F, ;
‘rate of 1,2:v/v/hy,- Essontially tho same irosultsicon be.

" considerably: lose ‘gud 611 -And more “coko with the Super Filtrol ¢lay catalyst thax

Ly and: viscosity. on the products’ boiling above
Ascoalty brocking operation

~ond atmosphorde prossure:\:ith About 15 it & of

g04g: to. highor  tamperatures, - For_ oxamplo, runc

ipon the' temperature employed »: ibout 90-95%

of 11quid products (boiLing ubove 4000F,. and obtodnod with Lgk by Wi of ‘coke,
‘ VoL ot sobngs o oo g | ,

<pha visbrok

0880,

otplot

:

or ¥iscosity broaking

“bumpbrat

-dn"cracking, * Ste
o-vaporization a

2% -of :dry: gaa, -Conditions for pro-
havé not yet been dnté_xjmiwd s

o Lago: reduccd: ‘erydos have

opurationa

ntial to complotoly: vaporiaa in tho. catalytiv erdcking atop,
Indliicato. thnt with. mom'*'dp{:;plot'o"Vupok‘izguq’n‘,';x_’fq%mch lovier -

19 ihtroducod with' tho fedd’stock in
mporatures ouitable: for oatelytie erack-
ar oporating variables-in eutelytie crack.
essuntinlly tho somg” 6. that An cracking
erude Yiore obtained by. the. Stajdard 011 -
‘breaking ond catalytic eracking of Lago!
oudry for-gimilar ‘operdtion ulso on a

) E on: Crude:
J;{_Q_\ggfl;x ‘A.P.Iﬂeotipg)

0.0’ Co, E s
S 43 :

49 (110 Rvey)

5000
P EPER L EE

,!_)_m_r_.éJ‘._o'pmenﬁj Compahy datn are sonvwhat: li’e’r.tor-_ tiu_ﬁn_ the

i
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.nuifthen Aork of this natire 18 to be r,cdﬂtinﬁed ond further improvement

v:l:g;;_faxﬁapted with.the new unit now installeds -,
“ ) ha e

¥ -meeting then adjourned for Lurich)y following which Mif_{'; Hurphree con-
ti_nueégfto__‘g:»presentntipnv;;q_!‘; the Standarg 011 Developnent Company work:on:low preg-
sura hydrogenation. : Exporinental investigationg of low pressure hydrogerintion

(750 1bs. /4 qcini) i rd instigated in an effort ito: neduce the cost cof- liydrogenation
and o produce ‘hi, .octane |number: gasolino; -Early work indicated .t,hntét.ho‘hi_fgh. v
prossure. (3,000 1bs. /aq. in; ). -hydrogenation catalysts for ‘gagoline: produeticn would
' ry:for. 750, 1bs. /8q. in. ‘operation dus to an excessive: catalyst

ke

‘not: beigatisfac , " 104 . :
- dogradation rite Da,t,aj;werau}j‘mm:,‘compari'ng'.the,3,,000'1b,vfun>d: 750 -1bi - eperutiong
 Fooling a virgin: gas of

rgin:i gas oil gt from pither, Bust. Toxas or Van 7Zandt .crude’ ovor. 6104
catalyst ht:ubbufaioo%‘.zu,';‘h’e“gas irute was 12,000 oi, {t./barrel,’ “A-guaolirie ’
- Yield ‘of J60% with 63; 5:A.8.Tully” odtane  number. was -obtained ‘at:2 v/v/hr. oil ‘foad
 Tate:at 3,000.1bs, ‘ng compared to|a yield of 274 gasoling with 71,974,8. T, ocs
tané nmber- 4t -0,3"v/v/hr,. at 750 1bse/8q9:dn, - Although giving .ottane number in-
"provetient, - the low pregsure operation gave’ very low:converaion “‘even.at Jov. feed -
‘ray, ‘gr‘dqd;t;‘igh’{;op’e;fating"tdmpcrjutureo “and: ogtalyst, degradation ‘rates vero excop-
A .h‘igh;';,mnp\mtin‘g:’tg‘{pn‘.niuc‘hnq'fj Fofday, [0 e s T

e

Further -attompts: to improve the hydroge \ation. p‘i“ol"cc g.were then directed
toward o reduction 4Anhydrogen partial prossures in the 3,000 1b, oporation.. . For
exanple,’ ogorations vers carriod out with 258 Ly rogon -us’ compared to thenormal
85% hyrrogon,. - Mhile some: octano. number *improvemint, ovor the normal’ high pressure
operation:vas’ obtaingd, on. excossive ‘rate of dog ‘adatlon anounting to 10°F/day ro-
sulted ond yiolds wor Low . Tiie oporation doos not, thorefors, appear: t06 attrac. -
tivo but is probebly. gicd: up with the propor catalyst to uso and. invoatigutions of
thiﬁ"x’}qtu:fg' i1l [be carried out, R O Ll R

R valuato tho offect.of Toed stock 'chm'qcté_risvtle,s.j!pr‘x', tho:quality of
gagolines produged’ by hydrogenation at 750 1bg./vq.in. . progsure ‘over catalyst: 6104,
Quirdquire korosene: (naphthsnic base): and. 174 tops: from. Wirando .crules (aronatic

base) wero “Anvestigatods  Thogo: stocks had ‘boon showm 1Yoipive high octane minhor

gasoline:by:hydrogonation-at high: prossuro .ovor-6104.- . As comparod to' tho 3,000
dbe .operatien, ﬂl_,Q"ﬁ;?S‘Ofglb.jdexjutioh‘ ut lover. fued ratos. and jcondiderably dn- - ;
‘oraased: temporature gavo o slight ,impx‘pvqipo‘x;tﬂin;oc;t'n_r'u_e nunlicr ‘of the aviation
‘gatoldno:but aleo. incrensed tho acid, heaty Yiold wup slightly. lower.in the low.:
‘proséure oporotion, _ngalys,tz'fdogrqdaﬁonf n' T
<y R B S l o

, uto vas agadn high,

<o ilies thurphiree -then Hent 2n‘;to digcuss; »Stt,indmfd;_Qi.vl'_'Dey\GIOM’eq,tfjc;ompzmy
work. on.the catalytic ‘aromatizut n-or reforming of - naphthaa +Vdrgin naphthas
wore ‘traated with: catdlysts of the aluning-chroinin type in: ‘he ‘utmie: general types
of equipmont; and, operations ug used in catalytic eracking with: fixed beds, ‘ Pow=! :
derad:cotalyst n- this. oporation would probably. be superior to “statlonory. catalyst.
Data were prosented’ on’ 85% ‘bottons fron: East: Toxas' total naphthd and-on Baton Rouge
heavy cracked naphtha’ ,ahoninrf.oct.tme,fhumber_iiqiprovamq’nt i0F. 15-20"points with veiy

Mitle chinga:in volatility Yiedds . obtained'in this prelininary. work wore'quite
low,: hawover,. for tho octane” number ob tuined, In ‘goncral, yleld-octane: number
rolationships wers: not 18- good 4 obtained: by therw:1 vaforuing, :Catulyst uctivity
dropped ' rhpidly  dub' itopasition of coko on_the eatulyst surfoee find’ froquent row -
genoratidna,l‘_voul,d-ithy,_;; pq;nocdaqit‘u;tdd.l_!n'.wugs concelvablo. that dperations inthe”
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‘pregence of hydtogen might docreuse coke formation and ‘glve botter yislds!l. - The
 Bamo goneral type of  catulytic roforning reaction . with aluning-chronia catulyst
was, therefore, corried out in $ha presence  of ‘hydroget,. Conditions were about
200°1bs,/uquin, prossure feeding normal debutanizer: bottons with varying amounts:
of hydrogen’ it tempora '1'05"-b£;900«:950°‘i‘.'f’;‘,Rﬁna-’;wére_fm_dddr‘i?i,th‘;BOZ;’ hydrogen; 80%
nitvzﬁdgqn;‘;anv_,ﬁﬂ}_ no. 88:added. " On & total 04 recovery bauls, yiclds in tho '
prosonco”of hy: ogun viore’ s)ightly higher whiluion the basis of 4.6 1bs, R.V,P,
£adoling, yiolds e 1 ghtly lowor,” The highout octarie numbor- fuprovement,
Hovovar, “vas-‘obtaine vihon' hydrogon was used and.the loud guseeptibliity was
oonsidérably highor. vhon hydrogen was used.: - Color .und stability of the gusoline
‘Were algo mich bettor in the pregence of hydrogen fnd acid heat was congiderubly -
‘lower, R EEIE R R TNIERY A SR o

The

‘]v.l'm‘v,cd by 3ome 1‘.?6}1{65 ' rcforming of ‘Hlest Toxas

“naplitha,’ shich ‘esente Mr,“Fischer. Best results up to ‘the -present. tlme
ttere obtained at a atalynt ‘teliperature of 904OF, “with a liquid“feed rate of 1
v/v/hr; and &’ hydrogen concentration . of 70" pol %, The ifest Texas heavy naphtha
Of 4544 :A,S:TuM; ‘octane. mimber s reformed to gi[/é’- an 874 'yield of 7.8 octanc

 hunber; product.’ " In’ another cdge, an 824 yiold of) 82,4 octario mimber. reformed
-product (vas obtained, ‘Acid heut wda’ about 149F, | 1t vas-emphasized that in all
cages more hydrogen: roduded. Lrou t,hq‘unitjclmn’_\rjj_ns foc to the unit.: ‘

¥l Tho above discussion. comploted the presontation. of the Standyrd 011

" Development Company vork. and the fldor wag turned over’to My. Keith for presenta-

rob b U Kodth auggested. th A

: Bubjoct - of ‘catalytic roforning of naphthus, that the Kellogg work ‘on. this . guh-

' -pregented {rat,to; ""foJ,‘l_agéd;flai.{é‘f“'b:f__ tho. work: on ‘eatalytic eracking,.
oot Kall "z‘};“c‘m'_,ijtqu?,ic}requ',ging' hits -beon fo find-a

-7l and “cracked naphthas to-aroduce’ gagsolines

aphthas, while utilMzing. existing thorual

£

at:alnco the previous discusaions werc on'the

B _ ?t.byééni‘dohef"on“‘gﬂ olis: feed stocks such’a3 " 1ight virgin naph-’
_qgg’qc_’;,x_zq' thas: but -discussion; s Ato;bc-limibtdi. o Fast Texas:hoayy

e duslimated to prosent tho Kellogg'vork on.cutalytic ro-.

omployod -was of “the' cdiitiriuots, moving patalyst typo using -
= The ‘ronctor consistad of A7 £, langhh of*Z 14, pipe sur-
" Catalyat is'in odiiced " {Tom a hoppoy dt the top of the
. Tha. reto of flow '1{;ca_m]_.xsﬁi'ﬁthtf(iugh?{thuﬂre’gié_t,qxfi_s"
0w tom of tho tiba whera' the catalyat 45
nd ,lug',‘valv_’eu.'\,j:'f_‘h@ifatpbe3dbpttj~innJdbout' e
im heiroaction 1o carried: out in
on :tho. nophtha feod. rate =
u ' “1n 4 0oll and popsed.
cently to; the cdtalyat,  Presont oporation, hos-
a=-hydrogan mixture enters. tho tubo at ‘the top
otton hx_*ough b:¢ooler, gag- ubsorbar, ote, - In this
1vo. yax*;znbl_qa_ ap followss (a) Jbemperature, (b) prossweg,
“(a) “tatalyst Lol rato; ond (o). hydrogen. food rate, -

pparatus
nalar catalys
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:Temperntwaa atudied ‘have* beon in tho rcmgo from. 850 1000°F., ‘prossuros” from ot-
Imosphéric,to 200 lbs./aq.in.; naphtha feed rates fram 2502000 ces/hr.; catalyst
“foed 1 from”200-800° c¢,/hr. §' ]gnd hydrogon feod rates dopending on the fded

B {:nia hth, Peed, atock has gon: an- Eant Toxaslhcavy napht.ha of‘ tho follow-
‘;ing 1napecti' S

i

: |P|;' gl‘avity : T o 50A3 N
“Initfal bomng point 48R, -
508 | Ty B0, -
3960“." }
i

8 ,no 1os ot‘ cunas nhowinp the of‘“ect oi‘ the vurious '

_ 4 octane nimbers, and_othor propertios of thc 5;0804
hos ourv«, Aarg appanded.,_ g B S i

‘ H.,,.,}. ;
t.he woight por cont liquid product Versus octane numbnrs
;ahowo a’ conaidorublé advantago for operations ‘in’the preaonce ‘of hydrogen over -
thone i the abyon ca af hydrogon 1 Th the: moat favorable ©asp ag: rogards: octanc
- 1414y prodidet vas “obtuined in’ '/9—80 b % yields
o In cha,nbaencn ‘of hydrogen, 1t vag not pob-

_ Plotting o4 ght“pordont’ coke gplnat oct(ma mmbcz 8y a connidmu‘:.te i
_advontage up:; agniﬁ Bho\m for wperation in the' proseico of ‘hydragun, For ox~
ampl ey -y ,,‘/ oriadn “*to:‘il-oct,ano Hushor An"the- prouant.o of hydrogon, upproxi~ )
te] 1/2 7 t0°3%; ¢ btained, whilo o:ctrtmolatio .0f" data for opcrution:
t-10% coko.  Gus’ on” incroagbs’ vapidly with
. apo- of 91 bt e nmber produet, the -
+15%, :60% of vhich vau hydrogon, Hr, '
“viag groduced in tho- operution” then. vag
on‘tr Koi,th‘a Btatenent-by: guying that 24-26 cus
naphth‘ was " produeod 0% of hich wag hydrom,n L
A_t‘ oyor octune numbers ,% the hvdroren mcv

CrEases | crensing ootanc num-
: : reforming to’ 91 octans number, o
70 P was ‘obtained “Aniline” ‘point. dscreased from -
sstinated £lgure of ~37OF, " éni the product, of 91 oc- -
omatics 167 the product frcreascd sharply vith octane
. o by Katfiinkel | (cormctud for olefing). worg 10% on
1crdoged to 73$ in Jingle—pada Operation Yo 91 -6ebane nu=
'fprésen “in’the charge: inerensed: Yo & maxinum of

: creascd agnin 0 about :5%-on rFi‘orming {o |
gested  that the proc _ss‘mig,ht Havel possibilities .
agy. naphthas.” Dr, ,uyng stnted thnt othe: than.




| .'.'1',?:'._ | PSR

oparatin

s u-»ﬁi‘;hb,i 's.qn"vy'idiaa:‘ahd}o(dtz{x‘w_f‘hi&nbprs.'» A tonperature ‘r-un}ge;:of 450
100007, eyt .

when \jhd],dln'g .othor yariables-constant as follos:” ‘

71100 1ba./siedn,
S 1000 ‘.’cc. . oo
L0400 ¢ed/hr, ,(\7_ '
_ i 2 eu b/
8 of 11 products; 'deurensqd__i'rlom 90% ut. 850° to about78% at 10009,
1bors; incronsed: from approximately 60 at 8500 to 86 at 110009, Coke in-
ron sowowhat- loss' than 32 et 850° up to 5%t 10009, In reply to a , = -
sthe length of runs, Dr. Layng stated. that most rind werd carricd -

-ab:lenat. 12 houry uftor: roaching equilibriun conditions and some wore as
24 -hours,; i unswer 'to lri Ruasell's question, it wasidecided that the

N ng.worc: oquivalent ito 0,25 v/v/hri ‘fesd rate df ﬂqpht)w vhen ex- .
-041 Devolopmont Company's custowary termindlogy, since the
ctor is ‘sbout 4“liters, : o - S

g thon presented curves'to’ show, the éffect of prossure when
-and holding all other varisbles constaut iis above, Wt. % j
ged from ‘about 878 at-50 1bge pressure to'81% at 200 1bs, .
tion increases vhile) coke decreases up to 100 lbs. prossure!!
. shéri'prt?ssmzés-E{Lﬂm‘rdx.imatply»2% at 200 1bs.:pressure).
rou approximately 78.to: 50 1bd, pressure to approximate.

1bs,/aqeing, ;‘)5&)91". » 1Le2 ¢ty £t of hydrogen/hr., -

an dncrease in liquid’ throughput dn cc\/hr. Lrow.

-yield from upproximatoly 78%-t5 91, and decroases

y:-9%. to. T4, Coke is pssentiully constunt at about -
introage F LRI DR

food maton s vl

vas. detorriined ‘when operating ut 100 1bs,
ui nd 400, ce,: of ‘catalynt/br.o A moximum oce -
ained:vhon .3, mola of- hydrogen-vore added por:mol of
y'drogon/uol. of: naphthn, octans Awsbor was approxinatoly

ium - of approximetoly 83 at:3 nols.of hydréogon; and ‘do-
48, Likotdsa, pasgod through o moximum of approximately -
gen. whily the wt. % yiekd of “1lquld: products: pussed | through
T'ox 'n_tq,].@/;_g?%z\“.Ah,(mi;u'ning 3.mole of hydeogen, Coko deorwancd™ . -
atoly 3% with 1 mol of ‘hydrogen 1o ‘shout }lé wlth 4 dols of
uot-of “ontalyst feod rata up to 1000 ¢e./hy. wap alsd doternined
10 94/0G 4047 95008, ,: 1000 00, /b, ,:uquﬂd foad rato; and .
ydrogeny’ - Outane nimbor incroanas. rupddly :to’ nbout 87 up to. -
/1 but; ra-of{ thoveultors - Coko and gua incruday ntondily
110 ylelda of ‘Liguid products drop steudily,
alyst to BSE at 1000 o,y i v T

y i v }ﬁ
ST B
In compuring’ oporatdons at:-200 1b, prodowre g’

t):n)piltl*'e‘él ta iOé)"llbr.
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pressure, Mr. Keith stated.that to' get t.hé';j'aumq octane nunbver at 200:1bs,, re- ./,
“quired more: hydrogen:: circulation sbut,‘on’the.other hand, the amount. of ‘coke 1s-
‘eorresy gLy dest + Layng statod that Kéllogg has carriod out: succesaful - .
] ttoniﬁl‘apj_orx' 4 cracked’California naphtha, on u 1ight~

a8 totql virghi naphtha, - A° comparison of ‘the Kellogg .-

19/ 8 hoavy noy htha and-the Standard 041 Developmont Coupruy re- ‘
a8 _thon put-on tho bonyd s followst o

hoavy naphtha’ va

L 810.D, o,
o Vest Texag‘}jpm“‘,
g0l

misvelieenr 1000
(RS 1 S
729 AR [
L IR 1)

g8 end tho Stdnddrd 011 Developmont Compory
urd 011" Davolopent Compuny opox*ptionftvart:. :

V/v/hr " dt 2007 1ba, - prossui -and - 3400 .
tnuod ey long as 96 liours; but' tho. dotsy
6-12 hour: pordod,  Hr. Aedth stuted ‘that
ond’ enphasizéd that Kole:
ol reesongs

fid tho Stana

ng-various octane numbor -
A the Ught: Past.

1

. Ovorall 0.,
‘of the Blend

by’ catalytic Feforning of straight v
poss . He also.added thay the: catilyst is ‘an’ excellent
ot high sulfu foeda, "
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geven o
e S
ool ey Rasgell inquired vhethér. Kellogg had: investigatod. tho economica os
-the process. ' lir,’ Koith replied that -they are now trying -0 evaluate the. pro- -
v lr, ' Mr. _Rugs;b?.liﬂ-if he did not agred that tho catalytically:

i

-be: used for. eviatioh: gasoline,. lir.. Russell raplicd

the ‘reformed nephthas vero: too. high boiling but.
“mere: ln the neighborhded of 12-14%F. - however, . ' .

This concl edtfmdiucussionon caknlytic r';éfpﬁﬁiﬁg‘ibf;i hﬂﬁhih&p'dnd .
Q a1 15 Teshlts -,ongqatu,ll;;"(tip “eracking.:
B i L e L R O Lt S
as statod that from'a survey of |tho:patents on catalytic ‘cracking;
MWPANY: Was - Iore. or. leus. foreed to accept the Tollowing polnt of

u
-7

“That_fixed catalyst

Kellogg hould coriaid

N _-"_.;_-::.'.'.Jj‘ i o
8.9ould lend ta patent difficultics tnd thit,
”r'm‘ly"gy.‘mpying}‘gataly's_t;, R R .

Powdéx:?ad cqﬁijéts;haxge beenconsideradbut patents of this nature.
or t.h‘e.q_r_x,ly,-'p_ath:bpen v to “use-asoving. granular cete-’

ndpolnt, of .cats : '_i‘« cc_)'nihcgéifionyit wo't_.i'l.d bu;l;lb"cesvsary'»’
ratio-of silica to alumina or noll above an:8-1 ratio of .-

¢-best way to.acconplish this was- through the usé of syn- A "

ypos'of apparatus havs. been enployed in"the: laboratory, The first
! 4-inch tube.about 4~feet long while -the present apparstus is o .
out eot long, - Operation may:bo’ either countercurrent or-con-
~employed have been as, follows: () id-Continent gus oil,
4_6322{I.Bgl’-’i,[tind”736°F;’.i§.?'.6g(‘b);;u-h‘aéy’y ‘hbodan’ cut over, . -
an - crude, 125450 A.P.1.5, 612° 1,B,D., and 7370 nid~boiling
ks, (d) . wax “dis tillates, and. (o) .viabroaker -gas oil, Do~
418 oasentiolly that given. by Dr,. Loyng abote, with
d botton of: thé wits to control eatalyet foud ratu,

e}y;"pi*@qﬁjﬁqd on the 1l'udy-(20nt1nsm"‘c‘b’: 083 ~bi,l Lol d'})orélti'rnlg
ino: {4¢;aq eturnined on A 100% 4, rocovery, busla and oul-

ariablog:investigniod Jii the e ving ontnlyst pllot plunt -
o, (2) catalyst Poodl vata, and' (3) ‘watalyat voluno in the
valuato tha' ofCoct of the firgt trio 0L -tho! Bbovi varinblos,
5. 6,465 66./br and the. catulyst Poed: rute from
to a0 cutalyst time 4n) the rénotor of -ap<"
volumg™ in the raiictor -wn?;'v_urind' {rom 2.0~
2 data obtained. with 4.5 1iters or oo of
for.d:plot he ratio’of ‘gas i)
s the. Yolune ‘por-cont: ganolina on a 1009 € rocov-
ulted,’ indicating that. v thin: this range catalyat
-effoat on the gasoline Wield. “Ganoline vield 1g- -
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n of the Tatio of oil to ‘catulyst fecd rates, For. example,
-ratio.of gas 'oll feed w..r,.fqmysv;fe,zf}wns'&pproximt.e--v
arrols jof” oll were being ¢irculntet/berrol of cata-
Veréioxl/pgsa‘t, the gasioill to catudyst feed-Tatio was
o words, " 34.barrels, of ‘gus 0il ‘vers boingicirculated
(Hotoer Feed ratos exprassed-ay voluma of ‘oil/volune of |
stor/hir,” a8 - cugtomirily-omployed in“tho Standgrd 04l Dovelop- -
rarige from:0.1 to: 1.0 in ‘the above:Kollogg york.) The singls
bove moasig- that within catalyst volun ranges studied (4.5:10
f. catalyst dn tho rouctor hui no. offcet on: tha gidoling
brious that. with nd hed: of  eutulyst in the rudetor, guiso-
Linu' yiglds ‘il oxinutely -zora aince’ tho cuthlyst would have practiontly
“zoro -contnet tinu with the oil.  In ordosr W show:the ‘offocts of cntalyst velims,
8. phown plottini tho velwie por cont gudoline on 1008 C4 redovery =~ -
v ravio- of voluno of ‘cutulynt An the roactor to voluie of goy oll
\-serdus. of, curvan Gn3 thus draim to Peprugsont the gaseling ylolds at
108 0f :gud” 0d1/volimo. of cutulyut fud/hotr,” It 15 indicnted thay
oil/ontalynt foed Tutib; micedioun convorslon to gagolins -1s obtulned

{;Jf.}fatf volume 18 nuch ;ﬁﬁ o glve u ratdo ol cabalyat-volume” in thoe.

gt
v/

on
ot

2’ food vate. of apout [L,0-1,4" (Hotes 0477 to L0 v/v/hri in 8,0:05
oustemary taruinoloyy.). Indreasing the catalyst. voluwne. beyond. this polnt.
't glvo: un dnoroasod gasoline yiold, - (Notes: The.dote showing. & vapid in-
:yloldy with dncrense/in eatelyst volwie corvespond to. feed
1&'2;0 $0.3.0.9/v/hr. 48 custonarily’ employed by the Standani

i

ontrary.-to St 1.0 velopmont: Company's’ experionca) Kellogg hug
- found that heavibr, stocky. are; considbrably’ nore difficult to crack in pnce-
' through operuticn,. - For exaiple,"on u hesvy Abndan oz distillete 6 36% yield
-8, obbdned. at’ gonditlons which: on Iid-Continont yis ol guve 407 conversion,
~Ury Keith jodnted out, hovever, that thelr fead. stocks hod been otored for guite
3¢ 6nd were: not “cloane - proflaghed dnd that a ¢loaning up opors- -
. typo described above by e Uurphroe might give bettor ylelds on
moro: gupily than any of the other foed

king, -Potrolutun oracke

Ne produced in’the Kellogg cracking pro-
lon-with iiid-Continent gus oll; the:oxcoss
+/ bésed ‘on tho Ted,” A8 conversion is Jowered,
At. 357 converaion ‘to 10/ R.V.P. gasoling| roke is -
sedy which i3 gomovhat highor, thon the; Standard.
t740% convorsion: to 10#. gusoline, céke vould -
nveraion to 104 gagoline du- about 7% by wt. ond
1Tho above data ar¢ for ‘operations at 9009F. Coke

o g0’ above 12000F, in -
8, afo. belng: Jinited
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‘has- bq’en‘) identical With the Standard 011 Dvelopment, Company results, namely, an
~increase] in ‘coks and excess butane with somevhat,lower conversion to gusoline.
Concurrent: or countercurrent operations show no. essential difforences in yields,
/There 13 sone indication;: howover, that upflow operation in a long, narrow ‘tube
_providen-‘egsentially:4 vapor' phase’treating in the upper portions of-the cutac-

: lyst-bed,: Godd color,’ low gum, and: good- stability:have been: obdervedion.the .

- ‘catalytic: gasolines prepared  thus fary Tho Llandarcy plant is equipped to run

+ 91ther ‘upflow or dowmflow, { B R T P A

© oy 7. Kellogg has only, vecently considered thig process for the production
« of aviation gasolines, and practicdlly no.data are’uvailable on -this:phage of
_the work, - 78-80 -octane: number. motar fuols, have:beon prepared, - 0T

. : Thoroiasome 1n&i_¢ﬂion thatthc hi’éh’ e?xcq'a.s :bl')'u:ztér_m 13 ‘the regult of
" tpo-much "(:ri.-’onj.,ﬂ;o;co.t_ulyﬂ,rt}v.fﬂ*Ayn’:',iric’r:-)a‘so- in the feod rate of: catulystite deo-.

_orousa tho ohount, of .coky deposited on the catalyst would . probubly. result in r
‘1bfqtft,ar.‘ggid/ gusoling ratio. “Tho catblysts stays in' tho cracking .chamber hbout-
4L6;_holn‘s.:b"0£‘oz:'§; rovivification, - e L e S '

1. [

ALl -the nbové data;ware-for atmosphoric pressurs crucklng in onco-
“through operation,  In order:to ‘roduce: gas lpssos yuituo-pina operntion Hus ‘been
get-up on popers -Reactor..volune *1s/:incredsed soméwhat ' less then two-fold ond
the additional cotalystimeved is relatively baull, In two paszas, the excess
“butano. for 4146'.conversion” teigasoling 19°13.4% by volune ns against 175 for
8inglo-pnas opsration, {Cyulé ‘gnd ‘61l is approximutely 41% by volume. At 37%
conversion,’ excosd butann 1a: 7% vith '52% g 5 01li M 31,4% convarsion, oxcess
butano 183.6% with upproxinsts % gugioll, A
Sl AR b -enough- work *haa pao’n»Emu‘c_‘-fgnfqnt;l'yst duvelc’;pmont.' It has
~ boen'found, h ‘thativhen wntor 4s intreduced with the feod tho eatelyst
. can_ba.rogonorated: ot temporaturen abovo L20UOF, -vithout logs in aebiviiy.

o viate Antroduded;; howaver,’ somo Loss: in activity iu oxporisnced on ro-

If.mow

thon' wen¥ on to:daséi'ibo’ the eracking. plant, now: being con-
Anglo-Iranian 0il- Company” at Llandarky, <k rough dlagram of* the,
! ag:progontod by el Kodth' vas coplod’ by tho riter: ag showm in
The:eracking chumbor: consddts of a’bod:of ‘tubular. reactors, vach tubo
g upproxinately 5-inchos in-disngter and about L4 foat Tong, . Catalyst {u
0b b the: bop:of: the chanbor. througl' sualler: distribution
-redetor tubos. . Tho eatplyot’ flows
thld: has: boen’ experfenced
#lling dovice *haa beon ‘provided,: The
) increased to. 14 faot, A screon 1h -
dow: tho cracked oll vapors to esenpe,
4rcongtricted ‘vomovhat end ‘e pluty valve
on:with ‘sufficiont olearance for removal of
-on thiy plate by danuming o naturdl anglo of

: a!h to rbguluty the catilyst fidw nt anly. desired
wni'{rom tho bottom of: the  chumber.apd T gtoan .
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atrdppeds, Using shallow: beus. and: guporhgated ¥apors, it i thought that no hoat
'PAL1 havo to be supplied .to the:inits. o ~tho present exporimentul. unit, how- -
javer, it }mﬁ"thpligt advisable to. providd. for 18o-thermal- oporution which- might
posnibly. daorease coko: fermation 7.:Flue: gusos) therefore, oircdulate aound the

‘roactor. tubes. The plant is:equippod: o oparatae oithor concurrently or: countur-
‘ourrently,” and tho.gas oil may be. vog roled, - 360 cus ft: of oll vuporsis cir~

“eulutod/hour/t ik RS i e e o :

t

“from tho veactor to the: regonorator.by means of con-
irogonoration’ was considerad but due to,|the largo

0. cdreulated, ‘tho blovers were large|and exponslive,
ded 0o 4o 0. viodgs type furnned;:. Extra procautions
prevont an. oXcostiiva rato of ‘burning, : Outulyst is fed
hourths' nadntained 6t a* tempordture of about 11000F v

Ath: stean tubos undernouth: each: hearth for':cooling ‘the. ganbs, ~The

8 ‘oro:pagaed n: parallel acrosy the: carthss: From laboratory oxpcrionce, At

ndicatod that thy. £iret 205 of the:cokd birmg: rapidly:but, that tho. rensindor

A th-diffoulty, Hot Ell’ff}x“é‘%xygen}iav_us,ud:‘up;-.;'It..‘ié‘,"; rafore, pro-

£f: Sho £4rat 205 undor carefully. controlled conditions, -then! blant ~
‘ meration of th witer-gas. typu, i . L

Viammn

: B ing ';QOnoIqmizbJ_.:j_' vorriod sbout cotulyst losses dus to the_pro-
+duction: L finess  Expordnicits 4n. o swell, wedio typo furnace at Jurboy City, -
 houovigr, -dnddcato that aftor tho initiol brenidoun, tho cutilyst vatchos an -
oquilibriun, oizo: and - theroaltor fon Mbtlo omno finon, L, 0 s 0

i o Withion. average patalyst sk £117 and 360 cu. [, of vapor/hour,
pressure drap amounts . to -obout 1 1bi/en,£5-. The. tlow, ‘originally deaimod to bo

v 1cou'nterdurrax}t;{;vdg‘_f;_ftlibru_fpij;idinngod,: ta concurrent’ in the Limdarey plant. At

+-10 mosh, pressurs drop-is not'an’ inportint factor and Kollogy has, thorefore;

- tried to nake synthotic catalysts of approgimately 10 wesh by binding, for ex.-

".,,,_nmplo,[-’y;it’!ﬁv‘clqva such dy Super Filtrel, ~. e R
v Iuamwingclay t:nckingcntulysts, 'Ke;:lo'g‘(; séd:ga",/x’aigrbriaecl to(fi;ui"
coft )

o cliys can'bo » function of the umount of .acid uged for
tyity-ocowrs at u very narrow peak for clays such-as ~
orden-clay, ‘und Super: Filtrol, -From, malyses at the Univey-
8t:olays were found to/'be about 35 silica/nluning reight
88 synthotic catalyst is approximately 200:% silice/ '

A riinge; of composition hqs;not__yqt):bben.t;'li_ed.’ R

. for mechanical conveying-of the catalyst in a 10,000
aleulated’ at - 5-6f/hour, . ‘Assuning’a. two-yeexr payout on

b reprogonts 0,02-0,03¢7/gallon of gasoline for mochanicil -
ed £0.0.07¢/gallon on’pne metic conveying systems,' At Llan:
- convoying system.is: used and no production of fines has ',

H
i

0 In‘answe éto;.-»!@f.f-i{ﬁiﬁxri?b_!ﬁgquest.io‘nf as to: the regericration techninue,
,,,repligd’li't);nt:iﬂw‘."gasog'ugre,_,‘mc;,gcled and that oxygen could ba added



at’ onohjhoo,’rth in the v}édge 'fﬁmncé;
“hearth to.provide for temperature: ﬂz

~inquired da- to how many hours tho-
lmow okactly:ul

-pliod that he did: riot :
“4+8 hourg, . It 18 nucosaary to. burn' o

ivostiga

© Thd Llande
runiup to: 15

Hr. K

uontitios of €3 ind
o« hich ¢can be-
doq . A 35%

agias

“Ethane . o

‘Propylens .o

‘Propune ;v

Isobatylens . . ..
- Norual ‘Butyledo. . .

- Butano

K Ot{ll _r;,":

s _A' jé;n'm
s-oration.and cra
ate b :
| 1. This: complatod: tho ddsousaio
mudardee: thy catnlytie crack

n

‘ in_g-clnl-iﬁqu#gggf a6 to
cking chamborn, und Hr,

usked’
[tndiwma..

ntrol id th

atilyst, should b circulatod or v
ickir r,iKelth cuphasizad .that, o
4%°has 'boon undg extremely flsxible

0-0Xtensivo’ catulyst dtudios
ifi the process can b vorkéd out a catalyst
0 Ty Iturphree. asked iif.
: and -vhethor Kollogg fhiad” considerec

‘ Keith replied that o vedge ty
precoutiondry: meqsure’ in the ' exp

000449

- Stewn -conler tubos are placed above ench
o oxperimentul” plant, : Hr, Hurphrac

telyot wos-in“the furnace ond Hey Kaelth ye-

though: it would ‘probably bo An-thy
mplotely

Cvird

) 3 ] -rongé of -
o maintoln wetdvity, = 0 o0
ables such as shepo. of reactors 6’: :
hat depth of bud should Bo useil for
d_thot, pince the Llandarcy: plunt s
1jqn'd ‘maoy “uxtra pre.
igned for o chpucity |
s 0of catnlyst/hour’
-huve boar ‘carried;

rey plantis ngw des
00 B/D, /Up_to13600 105

vedge typs furnacon.

d;cny’othor wayito re- !
o type furnace was| {fistalled
 the' experimental plant,  Burn-
acrotary: kiln vhich may ‘be & bettor way
nched -an- equilibrium size, no fmore fines

elly remarited that for a 10,000.B/D. plant
" typé furnace inould ‘cost $40,0002450,000

oduced “An; tfxé ' ‘{eliogg’
dnerense.yleld and to im-
%‘»i{fql}‘.oy'zing ‘s o typicel

polynerized to
-conyersion, th
e

! H " -

ount hy ;‘-uﬁ»;éf"fho ¢4 (ut shile ﬁr&py_ldnun ropr

agnt 0# of
,the naturo . of, the sou) betwoon *ﬂ vegen-
Kelth neplied thirt thoy vere using ¢ .
n of the Kellogg work und Mry Foburts waa
dng wark of ‘tho Standard 011 Company of.
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. <Hr. Robdrts stated thet catilytic cracking vork had been emrided out
-An Indiana for tuo rensons: (u) to find o b vhat catidytic eracking is, und (b)
‘to dotermine vhat possibilities it offers for Indirne,  The type of work hng
boen tuch’ the snme. ni thet of the Stundird 01l Dovelopment - Compuny but considof- -
.ably 1ess- complete,. Super Filtrol and synthetic catalysty have buew wsed fnd ro-
gults’ huvg been- vory . similoy: to thosa profiontod by the Standard 041 Davelopmcnt,
- Compnriy JVuriablos. such ng -i,ampdmtm'e', Hue ind froqueney of Togeiersbion have
“baon - dnvestigntod, | Some considopation. hus wlse heon given to crueking ot tho
cyelo stocky ‘and Indlne han eomp o' Lho concingslon thag riot wore thin tue ORI
“are Jugtifled.: For oxmplo » WAth o fhrat pasy gleld of |32 voli S producing 7
St %oof diy gus and 62,48 cyolo gos o1l Dhus butiie, - tho mocord prag yleld o
tonly 13 vol. % Oatono . numbers wore 79 or hottor,” In ponprnl; the teapor b
~have boﬂh[hlghoffthﬂniUfaun'?prrhcd by the Sbandard DU Dovolopmont, Comprny s
S T et dotln Loy nﬂdﬁnmidvﬂvulnutluhd,-ufnumhh' ot wtﬁcka,hqubhbun run
whileh. \’rould';hm{o te be procossnd L tho - umedows Inaling refinarloo, sy i
hba “boun dono - ot othoy catnlynte and wlpo somn Viork e g Aban teapuritbura
rhgonaratlon variablon, Na vork hiw béun dong Oxpurbentally oh an sotugt e
atallatieni, Indlenn v nge conatiuoting 4 ugving enbuly 66 phlot plint Lo oo
pardson.sdth Pixed eatalynt opovetdon, & 0 R :
o 2 Home - verkhies bean dene ‘ot - Indd g aeabily LG dobwdrogenadlon o1~
though vl thout tho, provoneo. of. hydrégon. - Yiold-vating mighor rolotionahipg aro
na:botter thin ‘l‘oi‘,zthur’mnl?rdrpmi‘ng.'}' Joma vork hos vlsn: bain. dope en-the Jiem-
ordeation of paraffing with climinun ehlerida pid vlihough tho repnlty e e
tqrp‘ptiﬁ{;', o dnmodiatve gilygnificence: éin b sotn: - Teomordwitlon pf vlufing

(cxig'_kogl%fgdbdline)i hasfb(.:»o:ix_'jcaﬁrri@d.rmt vith 3r4 octune nwibors: improvement und
-without logs of .yiold, “Cduplete Diformation witl b elven in the Indinng reports |
“which will ba prepired, ~no Lo o o T R

U Me. Plummor askod vhat was to bo done tibout, the distribution of ‘reports.,
‘e, Russbll sugpested. that, auch group contact br. Murphree fo ot him cnow hov

- many coples of vhich roports arc wunted, -The Standard 011 Development Conpuny
vill then tako caré of the distribution, . o

‘,"Aic)'{)l_r.;'&‘ié'sgll'_s éugfgpstiori, 'i_f"\-:as'ug,a'c'u& Lt the group should con-
' a8 sogn as poasible after the frst of the yeor, o :

veno' agai ’
[T ';,Thd{ mdqtiﬁé’thohﬁdjnux‘ndd: for an inspection of fhi:-.é}:p’czi‘imch"c:il o
dored. catrlyst units at the Esso Luboratorics and tha Process Laboratorles, -

A, 1.?}#&.;&,4&

Vil B, .G, Balduin 2 '
BGB2srg - - :

“ Attach,
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