c"‘ng process”

inmmmnmmmdmm“mmwmwm
exporimontal work

"ot atmospheric: pressure and with a fixed catalyst bed:
non catalytio oraoking ﬂnder preuaure {in the‘ liquid phaa

WIn-order-tmvoid»themdlﬁlicultieuwand.disad' ages-encountemd-.with.

..the.fixed-bed. oa‘calytic .oracking. procoss,. the. batalyst was .8udpended inithe . ...
‘0il-and:the sugponsion wes- “pagsad: through the: reactor: 8pace. - This proodss': has i

* the. advantage tgat the oraoking stoek is always in contaot ‘with frosh oatalyet

" whoreas the spent catalyst is. romoved together with the. robiction produots, o
soppmted fnom them and regenerated in 8 epeoial apparatua. T ‘

' The reao'cor used in the experiments oonsisted of a high-preaaure
coil (1ength 103~ 16 feet, diamoter 0.24 inches, copacity about: 0.25 gallbns)
The rate: of .flow was. chosen ‘80 that a mixture of 0il and catalyst was
maintained at all times. The coil was heatdd by means of & lead ba’ch. 'He‘at_-
ing and cracking zones. mra ‘not separated. from each other. o oo

Experimenta]_ Re 3u1ts.
15 Fogasin II.

Comparison of" Cracld.ng in Liquid Phase with and wlthout Catulyst.
i . The firat investigations were earried out with Kogaain (bozl-
'1ng range 446 - 680°F., API gravity 49.5, eniline point 2019F.) since this.
“material seems to be especielly suited becnuse of its simple chemical - . .
structure. . Tho results of comparstive runs, with and without catalyst,. ot
. ‘various tenpoeratures are’ ahmm in Table 1. ¢ natural olay (Frcmkon:lt H) was
usod as catalyat. PR

’ - Table 1

,Temp. Drossure Space Catalyst PR Yield "~ Efficiency -~ Cas*) Octane*#)
TOF. - Tpsi - Velootty . T o Aeywee §ETET‘§Z§%L“ Forma= ~ No. -
SRR ?ro_T]%%/ o St 'gas 03/04 gaso- - 1line/gal. of _tzig_n_ .
CooChews o e T (lne _..oatolyet/. TR
B S - - L :hour : _ i
S 1470 | 2.61 1 -Im_L9n5g m&Awwle | 41,8 |
1470 ;.2‘15 f’f¢ S RIS AR =~?j':;: S
Ly \ e S 1470 8T 32-5_ C0 0476, 0o 1644 | 58.5
4 147077 26-55 £ -11-.8‘ 551360 1402 7| 1648 .. [ 61,5
'rIWQKij ; N ‘QS,L&MAﬁ,mey,mmgﬁ%&ﬁ
by M0 | 20 iao% Fr S T RN o v ) N
R 15 sh} pment 17184, 8.0135.9 | 70495 |2 b 60.5 .




- - The dif!‘erencos beoocrn ,,more. pro o
tures with high throughpub. This is ind:lcoted 1n -'l'ablo 2

'J.‘emp. Preaeure mce atalxat R Yield 'k ‘ , ’ . Effio:l.enov N : Gns*)Ootang_’t_*_) )

°F. psi . Velooity. . o .. Tbywt. . . gels. gaso-_Forma-  No.
,' v01.7 1 IR ~~gas 63/04 -gago= v-line/gal. of . tion, R

h’qugv';_;_.u__ _‘ e 'line,_.;;catalyot/ L :

S e - L : ,:,”.h"“" S R

o2 a0 a2 ¢ L =7 0.9 2.2 193 . 9.8 . 139 42,0

Q2 1470 43.7' '7% Fre.nkonit 0.8 3.7 23.3_.. 1.2 16.2 . 64.0
et s 'l‘ables 3- and 2 indicate bnnt :ln cracking of Kogasin under_pressure_ :Ln_

~the same oonve sraion |is obtiained

& ive in: crackmg at- atmospheri pressure, o. g., bauxite or TFullers earbh
" proves thet the ora]ldng eaotioE L

+the octune m.un

liquid phase without catulyst, at least the same amownt of conversion is to be’
obtained as with a catalyst.: . In oracking at. atmospherio pressure in the vapor’
phese, the oraoking temperature is, as is well lmown, reduced by the effect of
the oatelyst end £he conversich into lower-boiling hydrocarbons is inoreased.-
The' product. -distribution also shows only slight difPeretices : for the 2 pro-
cesses. In. apite .of thet, the catalytic prooess is to be prei‘errod sinoco it
gives oonaiderably higher ootané numbers. The octene number differcnce can

"emount up'to 22 imits et high: épace ‘yelooities and ‘high temperatures. ~The
-effect; of the catalyst is, therefore, mninly that of e modii‘ier of the reaction,
'rather than of an acoelerator.. . . o

Exnerimenta wore oarried out with various oatalysts in order to e’oudyf.-

j“the effeot of the catelyst on oonversion. The catalysts investigated comprise .
“natural’ ‘and synthstic aluminum hydrosilicates, magnesium silicates, bauxite -
zand metels oxide catalysts .~~:::The reaults obtained—&re shnm_in Table 3» R

C The catalysts which had baen found suitable for. fixed-bed oraoking at
atmosphorf” pressure-vere. found to-be the least favorable ones ‘4n thesé + -
experiments; for’ the seme. ocnversion they produced less gasoline-but more R
c /c and gas.' . On.the other hand, with those catalysts which are. fairly in-~

nd is
ion m‘

not’
d

in thils cage is g thermal reagtion
‘! tho. other hynd, the prodhot a4ptriby
¢ £ the cataly«at. D

oking\tests oan b:l summa‘.rized Fs fol‘fows,v

8 ‘with the dther atalys%s. ;Tris agnE

‘boolerl\}ted b;‘L the-qatalyst
bor :l&l ai’fec‘rl:ed by

Tho lt | of t oln:ae cr\

a) o convers
j}rmi a1y th
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in. the préaeri'oe oi‘ finely-divi - sug
since these: catalyste give the best. produch distri-
b n_and the hi hesy octene numbera. o

Effeet of Temporature, Pressurs and Space Velocity onathe 'Craoking Prooeée.

' - The" effect ‘of the tempex‘a'bure has been- shomn -in Table 1 and. 1t wBsg..

found that with inoreasing temporature the gesoline yield and the-yield of -

Cy and Cy, ‘es vell as pes, is inoreased. The yield of gesoline:csn hardly-be

raised above 40%, ‘but the amount of C5 and C; formed inoreases. considerably se
that further inoreaae of the oonversion by raising the temperature would be

wndesirable.

Gonversion, product distribution and octene number are even moTo
-affected by ohanges in pressurs. Teble 4 shows oracking experimentgs at

various pressures:

Table 4 - ,
Préégum 'Tslpice . Catelyst Yield  Ef- ~ Octame Total Gas Cy/Ca
ps elocity % by we. Ticienoy T No. Con- ~ - % of %ofal

- vol./wol./ ges C3/C4 gaso- version converuibn

hour. - ~. " line. . %oy wt. R

2.26 66.0  33.2 3.3 20.2

12,25 ~60.0 —40:0. - 4.3 '20.0

.2‘.~q8j. 98.0 < 51.6 5.3 22.3

21.0-

-,5_9;-'-_5% T""55!3 | g._s._“

:_;oreaaing preesure and that the greatest increase takes place whem the preaaure -
1s-raised from 590 to.1470 psi. The emount of C3/04 formed inoreases. parallel R
with the conversion but the amount ‘of: gae fomiad inorenses 2 =73’ ;times as muoh,’ ;~‘-w

jf'which has ‘sn: adverse effec’c on the product diatribution, espeoially at a preasuré
' ' , tane ‘,numbar is -

',‘<andit‘}ons | S



"M‘»»*Pressure ~~rSpaoovVelooitvmcatulys 1 i BOPL nl ooy -+ Gan-Formas—0otane:
ps.l N vol /vole /hour : ‘ e

84 w244
74 a0 3.60 "
‘874 1470 4.8
874 1470 8.74

it higher space velooity and constant temperature the conversion de-
cronges but the reactor efficiency is increased thet-much more, Chenging the
space velooity from 2.44 to 8.74*docreases the gesoline yield by 41% but the:
efficiency is increased by 108%. At "higher ‘space veloeity end lower pasoline
concentration the product distribution is :lmproved whereas the ootane nimber
remains approximetely conatant. :

__The favorebld effect of cracking at. high 8pacs velooi‘bv cen bo further
:lmproved by simultaneously raising the temperature. The results of experiments
in this direction are shown in ‘I'able 6: : L

7 : Table 6
fng\—— ressure Space Catelyst Yiodd Ef- Gaa Forma- Octana Bromine (arbon .
F. psl Velooit % by wt,  Tioien ztion T Ne.. TWo. . Teposit
, SR vol.7 ' " pes 03'C§~“~gaa'o- T % of eon~ - B oy Ty e
' vol. fhour , line - : veraion ‘ - Y
858, 1470 - 2.3 0% N ' A S
o . - Fronkonit 1 8 8.0 35».9 0. 92 = 21 4. 60,8 55 [ T 0
905 . 1470 - 22.2 . : 6 258 " 6.4 21,6 L 62},.‘; 53, 9',' e T

912 1470 44.2 10.85

,5912~~ 1470 - 42.4

18 0
6

' The tablo ‘shows’ thai: a.‘b very high spaco velocitiea and a gasoline yield
of 20 - 22% by weight, & bétter product:distribution, a: higher octane numbor’ and
a. reaotor effioiemcy which is. loltimea as ‘groat as at a gpace. ‘volocity of 2.57°
.volumes ‘ver. volume per hour' can Yo opta:lned. Without catalyet, the same ‘amount
A,oﬂg cmT’reim can ‘bo:. obtalied at!the' same space velocity but the octere nunber,

“3h'this:

ease,. |18 eve “lower an; for tl‘ermal oracking &t lower’ ,pace relocitqy

“and ‘hig)) ‘gasoline co oant rat ‘In the presence of ‘& cebelyst, the high -

t : o An the oct ber. At 1owor: pr asurs.‘_;
led by igh e‘ looit‘es an high‘ o

témperature results in ‘ .
* h gh et otor mi‘fic:lenoiee f

n oreat‘[
E:n ‘be | obtdlx

ot mperat: res. | Table’ 7 ghows’a cc‘bmphi‘:l&lon of ‘omcki\ng expﬂarimon% at dlifferem:
p 858U ,s nnd high By ca looit \Loa. R




Prosaure. Space " catalyst

T F eloeitf“'w'"****“‘“’"ﬁf_ ‘
BT o ldne
920 590 19.8  10%
_ Frenkonit 0.9 3. 7 19, 2 19 351419 6648 0 6746
929~—4389m—44,gm_1_..1.2m5,9m27~2,_2m6__7¢27mm_.é§,.5~_3;9.
912.. .2470... . 44.2. S 0.8 .40 22, 3 180 1o 84 64,5 54.0

Assuming that the reovcle stook can be craoked approximatolv as well
" ag the fresh fead, this method of operation at high temperature; high space
velocity and a gasoline yield of 20-- 25% should be congidered mogt advan-
tageous because of the low gas fomation and high octoné. number of $he
finlahed product. :

Cracking of Reoycle Stock.

The cracking of recycle stock is especially important becnuse of the
_ oW gadolirie concentration obteined at high space velooities. The recyole
stook obtained by oracking ‘of the fresh feed et & space velocity of 44.7 and ™~
at 912°F. was craoked at the seme space velocity, the gasoline was distilled
off and this wes repeated twice with the recycle stook obtained in eech
experiment. The results of tho seoond and third pass ere shown in the follow-

“ing Table 8:
» Table 8
Temp. Presnure Spgce Catelyst Yield - Gas. Octene Rosiduo
OF. ps.L ~ Yelooity - % by wk.  fieienmcy Forma-  No. AP Mniline " -
I o . ges 3/34 gaso- . “tion Gravity Point, OF.
! line - A . ' Yo

Reoyelo stock i‘rom 2. paaa

5.»20_~ 1470"; 3.6 20k o | L L
B ” Franlmnit 1. 2 4,_.5jff;_29,’;1~ 9.7 22.0 65.5 48.8 193

'."»:Recyole stock from 3. paas L pra ‘ 4 i, 4

933 ,-._.1470: - _44.1 T R L R
R ' Frankorﬁt 15 4o 23 3 11.3 19 1 68'0' 47 9 . 187

It ‘cen be seen t'et ﬁj recy« le stcuck can’ be eqpallv 1Lrell q1taclced. G

*The gat oling" yield nd the quality of |the gesoline ere. {:he same but the gas S
fornatdon {5 sonewhnt. mg\ or thin with the fresh féed. - } T

g e B l gt

The cvcle 011 \F:as amo blended wi\th the\ i‘resh\ i‘eed 1Fnd th'L mixbune '




wad ‘orécked;’ the' resu ,
the gesoline-aere the: -6Bme” as. -whenfresh ogas ‘orack ,. 8
_indioata thet oracking of’ Kogasin_with reovoling will bo ‘pbssible for pro-
longred cracking penods. R

Catalvst Concent ration.

The results of experiments with verious amounts of catelysﬂ are
shown. in Table 9:

.-appuroxima ;6ly t0 en olefin cwlontent
: not stabl

"cet‘fne nu\mbar a er 1

~-Tgble G-
Tomo. Pressure Space . Catialyst Yield Ef- Gas =~ Octans Carben:
~OF, pai Velocity oy wt. Ticionoy Forma- ~ No. Deposit
ges C4/C4 gaso- tion :
line
874 . 1470 2.52 ° 10% :
[Frankonit 3.0 6.6 37.5 1.05 20.4 58.0 0.1
874 1470 2.36 3% . ,
" 2.7 8 0 35 1 0.92 23 3 63.0 0.45
" 2.3 7 5 36 8 0.91 21 2 .61.5 0.75
874 1470 2.49 10%
" 2.7 8.3 34.5 0.93 24.4 63.0 1.1
(N{ 1470 50.8 3%
) " 1.0 2.1 20.3 11.38 "13.2 67.5 0.2
o’ 1470 43.6 7%
- " 0.8 ~ 3.7 23.3 11.20 16.2 64.0 0.2
912 1470 44,2 10% . - ‘ :
" 0.8 4.1 22.3 10.85 18.0 64.5 0.t

"hen the gsscline is cut to en end point of 365°F., the octane number
can be raised by about 3 units.

_ The octane number by the motor method is ebout 2-3 wnits lower then
that obtained by +the’research method+ The -research ootene number-is. 67,
whereas thé motor method octeme number is 65.5. . On addition of 1.1 cc. of
TEL .per.- .gallon’ of gasoline, the research. octane number is raiged to. 78.0, on
addition of 2.2 ce: of TEL the octene mumber is raised to 82.0, and @ addition
of 3.4 co. of TEL. brings the octéne- ‘number to 85. 5. The cotane number of the
gasoline increaées pro ortionally with the. olefin content. A gésoline. ‘with an,
" octans number. of 64 = ; 0 hea o bromine number of 60 .- 705 Which brresponda .
‘of -40%. The untr ated- dracked gasoline is‘
obably due t« its (Figh o]\lefin content. .

to sf orage whic}\f is pr
1oh h‘noils above 3"92°F. has’ a l\;igher wgravity. 4
same boilinl\g

ut- the
s 100: \or hig\ er.

, “The ren‘uycle m:ock v‘fh
-ltm\br ,aniline point, tmd aby

‘pass: :]\




Conparigon of Cebelybio Crocl

and Catalybic Cracking ot Mmosphotic Prods

The 2 procésses ,t_ire émﬁﬂi‘;‘eid}:ij,q; th‘i’f'mu-

' Cracking ;_af,ﬁ-ﬁri»ojs@he;ié T’reseure o

Teimp, Pressuro-—Space  Cebalyst Yield S ,lff:_: o Gal _&:’_I_ g f{)étane;;

=OF-gmrmm B Velooity. : . Thywks . . Ticienoy.Forma~ Gravity - No.

: ~ ges C./C, geso~ ooke - | - tionw . - -
line R ! -

$i0,.Mg0 2.3 8.6 28,2 1.5 9.9 (in-  27.9 68.6- - 13.0
- : © - cluding 3
: : : . . regenera-
_ . tien),

Cracking at Elevated Pressure

S 1470 0.8 3% | S o

The data indicate clearly thet the pressure process-ig-far superior
to tho atmospheric prassure process with respect to product distribution and
efficiency. It must also be considered that it is diffiocult to process the
recycle stock et atmospheri¢ pressure, whereas using pressure (it cen be ro-
oyoled at least 3 times, which results in a final yield of 60 - 707 of gaso-

1line without incressing the ges production beyond 20%. = o
Mnother edvantpge of the process lies in the fact thet it permits to
use ccimmioroial activeted clays without “further treatment. . :
Reforming of Heavy Nephthe from l'{oge'sin.l' o |

o ‘Heavy naphtha_from Kogasin vas -blended with & middle ol (naphthe) in
tho retio of 1 : 1 end “oracked under the usual-oonditions=in the presence-of--
catalyst. The middle oil was added to maintain the 1iquid phese end should -
not perticipate.in'the reaction. Consequently, a middle oil was used which

originated in the sump phase hydrogengtion of.coel Aer end was predominently

arometic. The heavy naphtha hed an APT grayity of 66.1; an aniline point of
.1459F., & boiling rengé of 226 - 383%F.,-end an ootane number of about 16.5.

The middle oil hed en API gravity of 7.5 and & boiling ‘range of 538 - 648°F.
~ The | rosults of ‘the qprrimen s asthm-’in‘th‘e‘ ._ronc‘bmg Tﬁable 11%; L

by
R

— ; i

‘_
‘,
L, - iTable) |

T propert A}
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LU Gravity. Point) - Ne
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Joi0 1080 L Teme us 38
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oi’«Bhe*ééﬁoline*has~occurredwihe~impr vem
:fince the temporature could xot He'reised much mors. .without ,

is. lowe .

psoline indicato thet pert
eﬁtwﬁh*oct one*mmberwhcm

sacrifiolng liquid phase operation, theré doas not soem to be muoh hope to

improve the “octene mumber by bhis method

‘A special’ d1sadvantage oonsists in

tho compsratively larga losses (22.8%): resulting ‘fran the formation of higher-

boiling hydroscarbons.,

results Aare, shown in Table 11:

‘It was, consequentiy, attempted £o orsok the heavy

.naphtha.together_.ml,th.Ksgnsin«middle-oil-..boilaing..ﬁ:mé&-&-t0-752..51.....The_..

Tablo 11
Temp. Pressure Spece Cotalyst Yield Ef- .. Octene No.
OF.  psi  Velooity % by wt. , ficlenoy _gesoline -
— gas C3/C4 gaso- goso- gasoline E.P. 365 E. P.392°F
A line E. P. line E.P. E-Pu
) 3650F. . 3920F, 365°
30% fraction 284 --752°F.+’7_0% reoycle gtock S
‘920, 1470, 23.1 Sk 1 8.3 223 247 . 566 . 58.5 .  54.0.
:920 884 23.1 Frankonit 1.2 4.1 25,2 29.4 6.4. 63.0 55.5
20% fraction 284 - 7520F. {'80% recycle stook
) 140 46.2 " 0.9 25 186 - 9.5 é1.5 -
257 fraotion 284 - 752°F-l 75/o recyole stook
9,20 1470 40 0 " 0. 9 3 3 20 5 - 9 1l 57.5 -
Ccmparlaon of Catalytic and Themal Cracki.ng of Hatuml t’et:roleum Fraotions.
, The first experiments vers carried out at_low space velocity which
&5 had: been previously ‘found;, is not the best- operat*ng practice. - However, .
_in.prder to. have_a_ oanplegq pictrure .of the reaotion, the. results are. given in
the i‘ollowing Table 12' o f -
réﬁg; 'Pressure gpsoe ‘?Cat'éylj_aﬁ:““ Y:leld Effioiéncy . 6o Formsbion Ocbeno
TOF Tt Teloogy T L, | ooeea Gelem To.
! PR e I . ‘°3/’4 ga\Bo- | 3 B
874 1470 } : Sret 240 A 3 0.86 . 19.8 U7 TheB
'g'm;; 2470 :‘.u};%;ﬂ S ,[1.6 48 0.86 15497 7, 74‘.‘0
e } The funs W re o8 ried out w:lt o dz 'sel oil of- J!Pi...g:éﬁﬁy*ﬁsé;féu-,
~eniline:point 14493",': and |bodlin ob-e ,6 7 10F. . -Iu"accdrddnqé' : th
',’%tEQfPF?'H?“é@f xpé’r; ents, cracld g-4n: Ehe prpsence ‘of cat alystiis not -
~differeht .fron.oraclking without oataly\st. e g1ipht . imy rovemqrnt in. oo{‘.ane

number 8 pfo ably «}} ve’ to ‘the rapid 1oss of . ‘cbivﬂty of: 1he cat\,alyat \dua to‘ tﬁev



largs eurbon deposib. The ‘increaged: car’bon ep’"si{.iom
obaerved with Kogasin is- exploined by the high percentege’of non-

hydvrocarbons in the oil which promote carbon: Iormetions ~ThHo &u I EST
pounds: presént might also offect vhe carbon fomatlon.. SR b

Further exper:lments with respoct to- oatalyst aoﬂvity,
pressure, and study of the optimun. procesaingﬁconditions Wexe' ¢ on
n diesel oil from German orude with:an A”I gravity of ’33»6 an en: in_e noin{:

The octane number moreased frqm 65 oi‘ the thermally-oraoked gas ine Go 75'
for the cracked gasoline when orecking was oerried ovt at 1470 pounds and
8749F. Since it is aasumed that the improvement in oetane number-by- catalytieﬂ
oracking is mainly due to isomerization, it is reasopable thaet this_oil,

.which is more paraff:lnic than the previously-uaed ‘diesel oil, should give 8

greater improvenient in octane number.

The resul’cs of experiments mth different catalvste are given in

Table 13:
Temp. Prossure Spaoe Catalyst Yield Ef- Ges Cerbon - Gagoline -
. OF: psi Velocity 4 by wt. Ticienoy Torma- Degoait M1 Mi<  Qctane
(¢ gas 03/04 goso~ tiom 2 by wt. Gravity line-  Wo. .
line , _ -‘"I’oint L
. B} ' op,
) 10% . . .o . . ‘. - . ;.'
5‘874 1470 2.32 Frankonit 1.2 3.7 30.0 0.8 15.5 1.9 77 59.0° 111 71.0-
889 1470 © 2.36 " 2.1 5.7 32.0 0.92  19.6 1.7 58:4° 106 . 73.0°
.874 1470 2.32  10% 3510 2.1 4.1 29.1 o0.82 - 17.3 0.0 - 58.2 104  68.0°
‘889 1470  2.36 . 3.1 5.3 30.9 0.89 21.4 . 0.0 . 582 . 83 - 70.0°
889 1470 2.08 107 1804% 1.8, 4.3 32.5 0.82 15.8 1.3 S8.7 114 74.5
.._889 1470 2. 26 10% 1444» .7 3.9 35.2 0.96° T15.8 1,9 ‘

- 56.2 108 72.5

e Bauxiee+6r203 Rl e

o act:dratad Frankon:lt

ed be-

In this me. alao, only very Blight dii'ferences can"neldét_ .

'-tween the various: catalysba. The most. avorable results are. givan by,
olay which i3 aotiwmted ‘ch sulfurig-acid. = The ount
n the cataly “{s Gbout ™k ‘I lar%: as that ovEnined

~ of | oarbon depogited o
-with Kdggsin. |Reiaing of the acti

. FrankonifE a n%tural
~oab nlyst "to 20“! was, n\ot fou\

unto

heam

e number by inore as:lng
"ot - v

t1 at High Qpace Velgi itys!

: = By in reasing the hroug'pub Oljld the tempex ’cure,
am ‘the: acbqu atfio\rlenoy ‘Fan be‘;; 30ns: d f
“Table 14 o




'T‘é‘?if‘g’l ;:Pres‘sure SpasE ™" batalyst‘“ S
JOF, . pel Veloc:ltx i

920 T 18 107 0. 9
-952mla7om4979mlﬁrankonit.«.1«8m .7

S0

o Howover‘“ in' “this case tha‘”brom:lne ne;. ga 19 18 raised ..
fram 35-40 to 50-55 whioh corresponds to en. moraas' 'i“-théi’ol‘ef!‘in' Cp;itent_;'

Results bbta*ned by cracking ab lomer pressures ere shown in

Table 15:
Table 15 _ N
Tomp. DPressure Spade  Cebalyst . Yield Effioleioy 'Octane Ges
OF, ....pei.. . Veloolty .. . . .. . b Wth o Nol, - »Formation
o et Telestey i °c’3 72 o T Romede

geso~
4 line.

i

{
- Similarly favorable results could be obtained by craoking of &
fraetion from Austrian orude; the fraction-had.an /PI. gravity of 3195,
aniline point 1649F., end & boiling range of 446 770°F. The. results aro
shovm in Teble 16: _ _ , ,

96 . 989 13 2 10%" , .7 2.4 23.6'  ,3.76 82.0 1148

. vTaBla,lG"f R

2 Pressure Smce Cnbalyﬁt } Yield' B -Ges Forma- .Octene. . 0a1rbon
. OF. - psigf}:,Velooitgy o by i‘ioiencv tion “o . Nos ';_D_apoait
: l:me

9% w70 .18 3 1444 1.3 .3.5,_;';24.9' ig6 . ED 16
920 1470 .. 17.7 10%. S . B T T I
T T T Prneondt 1.1 2.7 2148 188 - 718 16

,-'9'3'6‘“\-"1030'?":]:5{16, T U 10% 1448 201 2477224 o i14a | B0 1.
%8 | 735 :,1411,,;, 0% 144E 1;|E_ 3.8 22,7 %0 1 " ‘ 17,4 . |B4.5 | 71,35
_~é36 135 1:,*94‘&4_:‘. oz 1444 - -2.51,. }21’ 1 24 142 82.0 | 0.4

Crboldlng oi‘ Reoycle Stoo

= o4 :e re< cle atook w 8 fo difﬂ'ioult to or ck but: at ‘810; v}
lowor: spm ) velc‘o:lty a d hig or te! ipersture it/ could.be ‘oracked to
4‘%Lgasol 6. The: reaplts of the | erbaining orime nts ar}ta give




Tomps Preasuré Spnoo g etolyst"“"‘ o
L Wmew

eovcle stook from German orude

95 *1470 148 10% 1444’?‘"6‘59-‘"*’;“4i11‘,"j;‘".“‘é“3“.’5]"“’i‘; R T U S T

Rooyole etook froun Austr:lan orude"»' o e
5'5:_:9'525 : ‘-1470»» 1.7 10% 1444~»1.-3-- 2.4 23,8 3.7 - 78,0 134 - LT
R Qnal:.‘cy of. Gasoline- . . ) R )

The .rew. qraoked gasoline is oolorless and has an agreeable odor. As
compared to. thermahy-craoked gsoline, it. oomtains o smaller proporticn of
products boiling up to- 2129F, %aboub 30%) ‘and has, at higher octane numbers, a
“oongiderebly highet" bromme ‘number: " The octane number “of " the gasoline oan bo
“reised by 2 = 3 wnits by lowering the énd point to 365°F .7 The 'ootane ‘number -
_by the motor method is 5 = 6 units lowsr then thet found by the research method.
The' otoroge etabiii’cy of the gasoliné seems to be oomsiderably ‘better than that-
of ‘the ‘eracked gesoline made frem Kogesin. Gaaonne with g very high bromine

v,,number can be riade.stable to storage. by mild hydrogenation.| The raw oracked
. gesoline hed API. gravity 59 75 éniline point 90°F.; bromine number 61.9, end.
--octéne mmber .84; "induction period 240 minutes and a ‘gum. ccntent of 146:4 mg.
After.mild hydrogénation the some gasoline had SPI. graviﬁy 59.2; anilino point
98°F.; bromine number 56 8; octane nimber 80; induction period 240 minutes, end.
e gun content of 14 mg. - It contained 85.667 carbon, 13.99% hydrogen, 0.1%
‘nitrogen, and 0.015% sulfur.. -The. starting material had 86. 39% oarbon, 13. 207
hydrogen, 0 13% nitrogen, and 0.2797 aulfur. ’ 5 S ,

‘ » c:;talytio Craoldng 1mder Pressure of Reoyole Stook from C’atalytio L

- 2 reoyole stooks o‘bte.ined by oétalytio erackin; at otmospherio

‘ presaure were prodesaed uhder pressure. . Reoyole stook - 1 was -obtained from
“diesel oil (API gravity 33.2; aniline point 144%F.; boiling range 452 = T169F. )
“&nd /2 was_obtained from-East Toxas gas oil (API gravity:32; eniline po:lnt -

145CF, 3| boiling range 455 - 6989F. )+ - Thay were orackad jnder the .game ocn=.
* ditions| s the fresh feed [stook. :Table 18 shows .6 oompa rison. <F the freoult
. btdme by of talyb ﬁo era king eocord! g to' the 2" rooempes. »




Ootane'?“carbon

:‘9‘55‘ 1470 o 163 ';16%% : - '

—— - Fromkomit—176—45 -

Toapele stook 1 - avmoipboris paniurs omong | | e
196 - 1171726 27 720 0.1 3l 86 2.5
_‘Reoycle stook # - prassure oracld.ng MMMMMMMMM

545 1470 18. 5 . 108 . -

_ ' " Frenkonit 1.8 3.5 21.5 4.5 19.8 73.0 1.7
Recycle. stookh#z..,e..Atmc;sphericu.pre‘saureloraoldng . . P
765 - 1.6 1726 3.0 5.9 18.2  0.18  32.7 85.0 3.4

Cracking of recycle oil fram the oracking process operating at

-atmospheric.pressure shows, at first, the same picture as preeented by the

Ny preséure creoking residusl oilé boiling above “7520F,

- carbon - formetion, however, 'is greater than for fresh foed.

oracking of recycle oil from cracking under pressure. At high spaceé velooity
and high tempersture the sems gesoline yields cen be obteined. 'The gas and
‘fs campared to
catalytic oracking at atmospherioc pressure, the pressure process hes the advan-
tage for .eracking of recyole stook that the ef‘fioiency is considerably higher,
“carbon formation is ltmer, and the product distribution is more favorable.

“Theé ‘dctane numbers are’ surprisingly’ 1ow as’ campared-to craoking’et atmospheric
preasure end no explana’cion oen- be offered i‘or thie phenomenon. .

Processing of ﬁlgh-Boiling Pebroleum Residual Oil.

Experimente were barried out: to obtain e meximum yield of naphtha ‘oy
In order to safeguard .

.- eontinuous:-‘operation, 5% of - finely~-ground Grude coke were added to the residue

in order to absorb the gcarbm: formed during the reaotion and thereby prevent

. clogging; of the cragking cozl. S LI ‘L-~.-~ S IR

: L ‘ A res:ldue from V’eut Toxhs cm«#e whh
jfil 2 up to 932%F.

" por volume. peJ
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waa‘[ orackad ab. | 58°F.
‘hour end a pressu X
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}35 pei.
75201‘{' 35 oﬂ fra

her
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oont 1ned
with ¢ spac veloc‘m of | 19.5 1
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ot:lon frmn 752\ - 93.

J

% of‘ mtef\t:l boi

lunes:

°F' 31

‘rhh o hown ﬁry
cesaewui in 2 passe

-a:_. ;

14-'-

7;1



30:m tn -oatalyab 1726.
“of" gasol:lne, (ootene no. 81.0) :

“11% coke,’ '58.3% by volime (59%: by woight), reoyele took." ,
.£:ant10n..7.529..‘.-.932..&.togethe;.with,themteumd;ntalled.fxcm.th“ -
.etn be. oonverted to gesoline by citalytio ordcking undar ‘presiure.
craoking at ntmospherio pressure 'in the presence of sf:eam. i




