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TOM REXL k)

Item No.

1, Freme 1, Weekly report on Catalvtic Crackins, Working at 450-470°C,
vith gas ol and a rate of 100 ce. 011/200 co. catalyst/hour, the
catalyst performences arranged themselves in the folloving order of
docreesing effectivensss, L

o Untreated Terrana (3% wt.? bensine on oil input)
" Superfiltrol . )

Terrana treated with HY C

Terrana + 10/ W8

Superfiltrol treated with HF

o Silica gel (11.5% by weight of bengine).

J. Preme 3-12, Progress Reports on Catalviic Creckeine 10/13/37=1 [214/38

These reports include the following obsorvationg: |

8. The iodine number increased with eracking temperature,

b. The aniline point decreased with risine temperature.

c. Ths highest unsaturated m-terial ves formed by HF-ireated catalysts.

d. Synthatic 8102«=A1203 catelyst prepared from alkali-free silica gol-
(2rom 84Fy) gave no better yields than K379, .

e. After evary regeneration of catalyst, that portion of the yleld
boiling up to 100°C, dropas considerably,

1, Tables are given comparing cracking of Kogosin and Scholven
niddle oil individuelly and in mixtures both on the Standard
euperfiltrol end the 810,=A1,0, catalyst K 379, The latter
gave more extennivemeif?catiog and & higher 03 and cl, contens,
the latter more cracking residues, .

Fy o

O\\n
)

k. TFremes 13-22. Exploratory Sesrch for Cr Catalygers,

A lerg~ number of substances were exemines for catalytice
cracking purposes. Designated as Roor wers those catalysts yielding
less than 107 by volume of naphthe; fmir were those vielding 10-207:

-and good, those yielding over 20/ by vol, Over 150 materials and
catelyst mixtures are listed. - Alons those 1isted as 2ood were:
1), A1504=104, 2). 8105-A1305- 107 WSy ; 3), HP-treated Terrana,
Meny catg;ys%é vork well on & once-through operation, but on the first
Tegeneration lose thoir effectivensss. Magnesium and t4tanium type
catalysts are such, : :

5. Franes 23-40, :
The folloving observations are included in théie reports;

8, Catalyst K379 compared well with the bast catalyst tried,

- with a yleld of 29% naphtha on the ol run in, en iodine
mmber of 49,7, and A.P.I, naphtha 33°, It had & congtent
nephtha yield even gfter 40 regenerations, and had a more
satisfactory behavior than the Standard Superfiltrol GOC 12X,
It also gave a higher yield of fraction boiling below 100°C.



2
- . Variow‘stockn‘x‘:ere tested on these catalysts and
the resulte tabulated,

¢, Adding 105 Cr0q to the 510p - AL0 catelyst practically
destroys the splitting action of taa catalyst, and the
dehydrogennting sctivity of the Cr03 is apparent in the
_high lodine number of the nephtha. “Iron and bdarium °
gilicates are inferior; treating them with HCl raises the
splitting end dehydrogenatins activities of iron, lowers
* that of bariun silicate. _

4, Activéfed olay %+ 108 Cr05, which dehydrogenates tetralin end
- deceline quantitatively to nephthalene, had no effect on the
paraffinic gas oil.

6. Fremes 41-U3. Catelytic Cracking: Stetus as of 2/22/38

4, Synthetic catelyst #379' showed the highest cracking cepacity,
the Houdry products were somevhet inferior.

b, The beot ratio secems to be 810, /A1L,0, = 3.5/1 a
With increased crecking, 03 =Cly, orma@ion increases, also the lov

boiling frection of naphtha,
¢, ~-Cracking occurs at the ends of the paraffin chain,
4. The residues on recrecking give no appreciadle nephtha,

e, BSilice catelysts formed by leaching out Fe silicate with HOl cause
splitting to occur in the midfle of the daln, rather then at the
ends, as in alunina,

£, The naphthos are heavier and yields greater.

g. Mixtures of oils of low cetane value (90{%) with Kogasin II (20%)
gave upon cracking products of higher cctane nurber than the mixture.

7. TFremes Ui-U€, ZFroduction of a Synthetie Aluminun Silicete Catelyst,

A molecular mixture of eluminum oxide and 810, 1s prepared by
adding Al (NO )3 to freshly prepered 840, . In effect, this material
was superior 20 superfiltrol in cracking of paraffins, Replacing
810, with B§03 gave also good results, (Al-04iHqBO4=1:1), For Fischer
oynthesis ofl7 810, -Mg0 wes superior, glvfng g c3 or O ; it could
aleo be regenerated without activity loes. )

8, Fremes 47-52, Catelytic Craclking

Compares the Houdry superfiltrol catelyst with the synthetic aluminum
silicate catalyst developed in Germany on Elwerather gas oil and Fischer
0il (Hp -rich). The latter in particuler gives high yields of low boiling
hydrocartons. Methods were investigated to prevent this egasification,

“2a
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10., Frames 55-61, Cracking with 810, -Mg0 Catelysts of Various
o Menufacture, Smafl Scale Tests with Kogagin

8. A Bi-Ng cracking catalyst showed 1tself to form less gasification
products than the hitherto used 8i-Al catalysts, end was also found
to be regeneratable, .

b. These new catalysts also attained naphtha yields equal to that of the
usual catelyst,

. ¢, Adding traces of Zn considerebly changes the properties of the lipg-81
catalyst, repressing gaeification even further. “

d. Adding Ce and Ti gave no increase or decrease of yleld of gas.

12, Fremes 65-68, Influence of the Conditions of Precipitation upon
' the Gasgification of Cracl-ing Catalysts of Si-la,

Investigated wore the effect of temperaturs of precipitation,
¢reatment on boiling, and influence of alkald. Catalyest precipiteted
in the cold had higher gesification but was more efficient than that
precipitated hot, When the precipitation is effected by KOH instead
of WH,, gesification is low even when precipitation 1s done in the
cold.” The catalyst 1s chelky insteoed of glotty.

13. Fremes 69-78, Cetaelytic Cracking of Kogasin II (P1295) Under
‘ Yaprying Working Conditions

As catalysts, Superfiltrol and #379 were uged., The operating
temperature lay batween 350-500°0,, the oil rate 0.5 vol,/vol.catalyst/ hour,

a,. &t 'equa.l naphtha: concentration of the product, the #379 catalyst
ghovs considerable more c3ou gasification then superfiltrol.

b, Benzine formation depends on cracking temperatﬁra.
¢, At 500°0, the specific weight of the naphtha drops.

d, With rising terperatures, 1odine mumbers increess, aniline poin?
decresases,

6. The octane noo. of the naphthes are betwveen 57.5 and 64,3,

£, Superfiltrol product is more unsaturated than the K379 product,
Tata are also given on solvent extraction - cracking of Kogssin,
dehydration of Kogasin by active nlumina ¢ 107 Or0, at 460°0,
In the latter case, the products are quite differehit from those
of the splitting catalyst; the nephtha is heavier end more seturated.
Two curven are appended.

-3~



Item No,

14, Fremes 79-90;. vl o 1/20/38 = 5[k

&

b,

Pressureless experiments with Kogesin 1T show thet benzine yield
increasee only in the range 350°C. to £60°C, (10,8-20,5¢ naphthsa)
and that gasification also lncreases in the sems range, Under
pressure, hovever, one nay operate at higher temperatures, obtain
more Yengine of higher octane rating and only slightly greater gas
formation. ' .

The influence of different oil throughputs upon the vield and quality
‘of naphtha were exemined in the presence of synthetic 810241203
cetalyst (#6752). With F189, -
1) increasing the rate from 1 to 2.5 did not decresse the
octane rating; & fi.rther ~ increase o 5 did decrease 1%,
2) at a throughput of 5, corresponding to e contact tinme
of 0,05 seconds, catalytic splitting of the paraffin
yielded only peraffinic and olefinic fragments:

Cpon HZ(rmn)-e-Z = Opy ﬂ Hy ez * Op H2y

3) increasing contact time or decreasing rate censed an increasihg
emount of Hp to be split off; vherety at a throughput of 1.66
(corresponding to 0.15 ceconds contact) there ococurred jsomeri-
gation, and increasing contact time to 0.25 ceconds, ;

. promatization of the nesphtha.

Five curves are appénded and demoribed.

15. Fremss 91-97. Catelytie Cracking, 6/20/38 end 7/13/38

&,

b.

C.

Influence of Witrogen compounds on craclting catelysie.

1) HF-treated Terrsna (K6109) was moat affacted by aniline,
least affected were the natural untreated catalysts
(Superfiltrol. Terrana) end those crtalysts of Al end 8%
which were obtained from N-free starting materiels.
Necrease in bengine formation was elways ti2d up vith a
1e8sening of the frection boiling up to 100°C, ’

¥ith a synthetlc Al-81 catalyst, and recyleing, catalytic cracking
with recycling gave the f0lloving: )
. 55 weight % naphtha (stabilized)

7 fl [}] ¢ 3 _cu
: 3 [ [{] 0 .02. ﬂf
287 Cracked middle ol
‘ 7% co'e .

Catalytic craclcing under prossure sppesred promising, giving nore
gaturated hydrocarbons in the nephtha, more highly ‘branched end
readily snaceptidle to lead sddition,

alfm
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16, Fremes,98-104, Difference Between Thernal and Crtelytic Cracling

1. Thermel eracking yields more aliphatics.

2, Cetalytic crocking ylelds naphthas vith higher octene numbers,
3. Octane munber of cat. craclked nephthe is independent of length
of cycle and origin of the stocle; this 4s the contrary for
thermal crackinhg. '

4, Date and curves are given for cracking Vest-Texas gas oil at
40°C, over 3 liters of & synthetic Si-Al cetalyst (E370) at
a rate of 3 liters oil/houx-; the whole cycle belng 2 hours,

d

"17. Frames 105-117. Erogress Reports on Catelytic Cracking §40[3$9[18[38

e, Oives data on cracking Vest-Texas gas oll, Elwerathor gas oil, and
Kogasin II over superfiltrol COC 1,2X, the cracking temperature
being 460°C., and throughput of oil 0.5 or 1.0 Vol,/vol cat./hour,
and cycles of 2 or 1 hour., Kogasin-II gave highest bensin ylelds
(55%) and most constant behavior under recycling.

b. The folloving was ascertained about synthetic A1203==8102 catalyot (1:2)
1) optimum pH for precinitating the cetelyst by emmonie (from a
cat, cracking point of viev) is 5-5.5. Optimum temperature of
vrecipitation 1s at "0°0, .
2) susceptibility tovards aniline wes 8light, and could be
redtified by addition of 2% boric acid to the catalyst.

c. Data are glven on the craclin~ of residues of polymer btenzines and
deagphalted lubricating fractions, and cracking of Vest-Texas gao
0il catslyticelly at pressures .of 20=100 atomospheres, In the
latter coge, increesed benzine yields were obteined with incressing
pressure, and also incrersed coke losses, Lead susceptibility was
better. '

18, TFremes 118-126, ' Qatelytic Crecking with an Si-lle catalyat

8. Crecking Zluerath gas oil under the usuel conditionr gave 35%
- benzine of octane munber 74 (motor) with L0 = 100%(, Gasifications
8-9% C3-Cly, 2,5 = 3% Gy + O coke formation was 5-7/ of the oil charged.

b, After 20 cycles, there was no change in catalyst activity. -
c. Oatalyst treated at 750°C. gave less colting than untreatedcatalyst.
19. Frame 127, Graclking 8

" Deemphalted lube oil fraction on cracking with Si-dg catalyst
(Temp. 460°0.)for 1 hour gave, for 100 kg. oil:
1 kfi" Fluid gas (Cq-Cy)
11 Benzine ~105%0,
32 " Midadle 0il =325°C,
45.5 " residusl oil =325°C,
10.5 " coke, gas end losses

v=5a



20, TFrames 128-130, of Negmes ) f,
Comparison of catalysts obtained by
1) cold precivitetion

- 2) precipitated cold, then immedietely heated to botling
- 3) precipitated boiling. .

Catalyet (1) - (@ (3).\

Cracling : :

Activitys . very good less gnsification tut also less cleavage,
Analysia: 510, Mg0 ''Nag0 . Si0p Mg0  Neg0 810, Mg  Nap0

’ . 67.4 31.0 11 60.0 36.2 2.,3_ 55 tz) 3%?0 1.5

X-Rays 14ke Terrans © Like Torrana Abgorption € 68° & 690
- High Press,

Aotividy doubtful unteated positive

21, Fremes 131-13%, Crackine of Imbe 01) Frections of Reitbrook Petroleum

Catalytic cracking of this deasphalted lube o0ll over superfiltrol
gave:
10% Benzine (0.N. 64.0 (Motor))
287 Middle 041 - cotane No. 48

1% Gas C3 Cy

25 " 6] <0, .Ha
487 crack}ng residue
114 colke.,

The soldd point of the middle oil (-2 to -12°C.) was still too high
for dlemel oil, though the rest of the data fulfilled diessl requirements.

22, Fremes 135-136. ZEf£fect of Alkali on the Oleavese of Cracking Cetalysts,

Earlier experiments iniicated that cleavage by cracking catolysts
tonded to productlon of higher boiling products by addition of small
quantities of elkali, To prove this, up to 3% Nag0 was added to
magnesiun silicate catalyst (in the form of NaOH solution). Adding
elkall equivalent to less than 1¥ Na;0 immediately surpressed formation
of lovr boilers .,(03=G¢,,) and increamsed benzine formation. Larger quantitise
decreased yleld.

23. Fremes 137-139, Cate ytic Cracking of CO-M-aynthesis Product over Cetalvat 502,

The synthesis product from Catalyst 502 was oracked to eive a
greater conversion and better benzine than the correspondine froction
of Fischer-Kogasin I1, The yields were 39/ benszine as egainst 25,8%, -
Oxygenated products in the starting materisl were converted to Hzo quentitativel;

-6



Iten No,
25, Fremes 143-150. Orackine of Kogasin II at various Pressurasover Super£iltrol

The following date wers obtained on pressure crackingz a fraction
boiling at 200-325°C. : -

‘A, Expansioh nt Constant Pressure.
1, Increased yleld over the atmospheric process ‘
. at 20 atmospheres, 33.5%, at atmospheric, 18,5% venzine.,

2. Inuresse in isoparaffins and decresse in olefins vith
pressures up to 12 1/2 atmosphéres, No aromtice or naphthenes.’

3, Oonstency of O.,N, up to 12 1/2 atnospheres. Above this, the
octane nunbers decreased, {(From 66 dowm),

ly, The lodine nunber of the cracking recidus increased with
increased pressure, end the eniline point decremsed mpore
sharply than with atmospheric cracking,

5, For gasificrtion, conditions were at an optimum between
5 and 12,5 atmosvheres, :

6. Losses in coke and uncondeneible gases (Cy, C2, Hp) were
greater than by atnospheric cracking.

7. The 0y, fractlon consisted almost entirely of lsobutane,

8. Lead susceptibility was greater.for the pressure cracking
" process, (12 points as sgainst 12) , .

B, Expansion with incrensing pressure shoved eo:ﬁewhat the same results,

28, Fremesl56-158, Crackine of Provylene Gas 01)

The starting product, & polymerisation product of isoparafflne,
was cracked with & yleld of 62,_?','5 benzine in a once~through operation
at a temmerature of only 370°C. The cracked benzine consisted entirely
of olefins, had en octane No., of 80 (motor)and little losses to coke or
gas formetion occurred, A tebls compares the date of various cracking
temperatures.

29. Fremes 159-160, Catelvtic Crackine of West Texas Gas 011 at Hich Pressures

This gas oil did not give as good results with high pressure
catalytic cracking us was experienced with Kogasin II. A table of
data shovws this. L

30, Fremes 161-163., Gealytic Crackine of Kogeein 11,

The fradtion boiling between 206-240°C, which, in petroleunm
niddle oils, has catelytic cracking difficulties, was cracked more
readily than the higher Kogesin fractions., A table of comperative

- data gives results of cracking Kogasin II at various terveraturs
ranges over an Si-Al cetalyst,

1. Fremes 164168, Cetalytic Crackipe with Addition of Sulfur,

The octane number vas increassed by edding sulfur, tut the ylelds
were the sene, save somevhat more cokinp, The mode of eu¥ar add!tion
was not very effective, most of it beins lost to coke and Hy8 Yefore
vaporization. One table of deta,

PR
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32, TFremes 159-173. & ng‘ alytic Cracleing of Synthasis Product (Dr, mpyg))_

8, It wae desired to find:e way of cracking catalytically crude

b,

Yanzene and diesel oll to give setisfactory ylelds of isobutylene.
The products from the synthesis under normel conditions formed
1ittle condensable gae. Raising temperature to 500°-530°C. increzsed
the Cc yield anc also Oy, Cpyield with slight effect on the Cq=0y
fraction; much colring resulted. The isobutylene contént of oR;

run ves about 2% by weight. ‘ '

mrthér oxperinento incrersed ‘the 1-Cyy yield to 7.9 weight R
leaving it still neatisfactory. PFressure also vas ineffective,

33. Frames174-183, Catalytic Cracking of Kogasin II at Normal Pressures,

The_Influence of Termerature end Cvele Duration,

a, Botween 400-460°C, the bamine yield at atmospheric pressure was
independent of termperature or duration of cyele. '

b,
Co
.

8o

Strongly temperature dependent were the ylelds of condensable geses
and 0.. Uncondenssble gas yields increased elightly. . :

The afiiline point of the benzine fell with increasing temperature,
vhile the iodine number rose.

Short cycles (under 30 minutes) gave, at 400° and 430°, naphthas with
poor octane numbers.

The height of the octane number vas given by the low bolling fractions
and the olefin content in the pressur-less process.

34, Fremes 184=192, Catelytic Cracking of Rehydrogenated "b" residual Oils

8,

b,

of Catelytic Crackine I,

The b-crecking residual oils, obtained from cat. cracking of freeh oils,
cleaved poorly. '
Hydrogenation of these residuss gave more effective cracking behavior
than the unhydrogensted materials. Five tables of comparative data
give results for experiments with Elwerath gas cil, est Texan gas

0l end Fischor Kogmein II. *

37. Fremes 209+215, Mamufacture of Aviation Gasoline by Catalytic Cracling,

e,
b.

Ce

Only oils giving eatnrated cracking provucts were eultable,

This was brought about by low orac’ ing temperatures end short cycles.
Naphthenic and mixed base stock was most suitable,

The octane number of the crude bensine was independent of olefin
content except when the base had been refined with acid,

Oracking terveratures should be meinteined at 400-U43020, and cycles
of sgbout 15 minutes, :

Btocks with low final boiling points should be used, to insure
complete vepor phase eracking, no higher then 400°0., and they should

be topped to 250°C. Best range, 250-350°C,

=B
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Frames 219-22), (Catslytic Cracking of the 150.200° Frection of Ropssin

A light, hichly unsaturated but high octane benzine was obtained from

" this stock. The nephths, boiling et 130°C. wes obtained in 20-25% yield,

and had an octane No. 765-78.8 (motor); it was 65-757 unsaturated.
Temperature of cracking was 490°C.  Ite low boiling point indicates its
possible use for blending purvoses.

Frat;ms 22222k, Zinc-containing Conta r Cat

“2n(0H), vas added to & magnesium silicate catelyst. The materiel hed
a strong d.%hydrogenating activity, but showed little crackinz property,

‘Fremes 225-226, Aviation Fuel by Catalytic Cracking

A Vest Pexas fraction (225-310°C.) vas cracked over a Mg silicate
catalyst. & once-through operation gave e 357 yield based on chargs,
742 based on 01l consumed, The unrefined benzine contained 8% unseturates,’
en 0. N, of 77.5 (motor), After light refiring and Fb eddition, O.N. was 8%.5,

Fremen 227-232, Thermal end Catalytic Creclcing of Kogasin

For working up the gas oll fraction, catalytic cracking was superlor to
thernal in respect to benzine ylelds, octane ratings, legs residue, FKor
vorking up the heavy benzine fractlon, comparison was difficult, since
catalytic cracliing forns a good octene but sonewvhat too light a benzine,
requiring polymerigation to obtain a better boiling range. (This 1s possidle

~ bacause of its unsaturated character).

Fremes 233-238. Influence of Gaz 031 Composition on Tield in Oatelytic Crading,

a, Virgin gas oil, catalytic oycle stock, and thermel cycle stock were
examined and compared in eaniline point, gneoline and coke ylelds on
catalytic cracking. The gas and cole ylelds of the two latter were
greater than that of the former. To determine the reason each of
these stocks was eolvent extracted into narrow fractioms, The first
254 of the extracts of the cyéle stocks were particulerly poor in
hydroger. and contained condensed eromatic rings. Thereafter the
aniline points rose quickly and epproached those of the virein oil.

Fremes 239-247, Catplytic Cracking of Kozesin with lig ellicete and Sunerfiltrol.
Ny

Kogasina'n ylelded an olefin-poor, high octane benzine with the Mg silicate

~catalyst at 480°C. It was sinilar to the best benzine obtained heretofore by

catalytic oracking wider pressure, with the same coke formation also., Super-
filtrol did not give nearly as good reeults,

Fremes 248=256. Catalytic Cracking of Gas 04l with a Paraffin Dase (Z. Texas)
: with Superfiltrol and Mg Silicate

a. A good Mg silicate catelyst - Kr 690 ~ had, at 15°C. lower temperature,
1507 of the capacity of superfiltrol. The corresponding benzine hed e
lover % at 100°C. (42 inetead of 51), higher aniline point, lower
jodine mumber, Its lmock rating with leed wes higher (88 against 87.2),

’

without lead it wee lower (75 8seinst 76.5), indiceting stronger
4eonerizetion, 0
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48, Fremes 260-261, Oatalytic Cracking with Catelysts that Resemble -
' Those Used as Carrier in Aromatigation

: In the series, superfiltro}, Terrana, Terana HF-lig0, uncondensable
ges formation increased in the ratio 1:1.5:3.5 (while cleavage decreased),
The higher value of Terrans is connected with its incremsed iron content,
the latter was activated in Terrana HF-Mg0, for the first cycle, thereafter
1t cleaved the same as the plain Terrana,

, !‘rames 262-26M, Catalytic Cracking of Paraffin and Similer Producte
to Middle Oils

For cracking to middle nils, active alumine was pepticulerly suitable;
niliceons catnlvets ylelded benzine. Adding steeam was favoradle to middle
oil formation. The piddle oils obtained from active elunine were highly:
unsaturated, particulerly when weter vapor had baen added 1h the cracking procese,

51, Frames 268?2?1, Review of 0ils Suitable for catalytic Cracking and

the Yields Anticipated in their Processing,

Curves are given for the following:

a. That group of oils vhich can be catalytically cracked.

b, Coke and gas losses (C, = C,) from oils of (a).

e. Averass yleld of cracked naphtha (3=200°C.) with octane No. 75-80 (motor)
of the individual members,

d. Olefin contents of the naphthas from the various oils.

52, Z¥rames 272-27#. Beha 0 [ acked Bangines in enation.

a, Cate.lytic cracked banzines of high olefin content.can be hydrogenated
over Ni-¥ to gaturated naphthas,

b. Hydrogenation lowered the octane numbers of cracked bengines from
natural middle oil fractions about 2-3 points, vhile the octane value
of eynthetic stock crecked bensines (propylene ges oil) dropped over

.. 20 points,

¢o Lead suscepuibuitv of hydrogenated 'benzines improved consideradly.

53. Frames 275~287, somerization The Oraalcin

a. It was not possidle to produce isomerization vithout cleavage into emaller
molecules, .

b, Cetalytically cracked benzinas wers so etrongly isomerized in their frac-
tions boiling under 70°C. that the octane number of these fractions roses
after geparation of the cracking olefine. On the other hand, the O.N.
of the fractions above ?70°C. foll after separation of the olefins.
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56. Fremes 294-307. Treatment of Bensines with Catalysts Containing 840z,
| With end Without Pressure,

a. Pressure-less work up of benszines over silicate catelysts yielded only
omall quantitiea of fluid cleavage and polymerization productao

b, Condenmseble gas ylelds (030 ) were high,

0. The isobutane, corprising 80=90/° of the total Cy,was very high,

d.  Bonsine quality, increased splitting and polymerization were
ettained by working under Hpy pressure in silicate catalysts. :

.8, Vorking with By pressure, it was poseible to prepere aviation naphtha
from heavy bengine, btut no aromatic high duty fuels.

f, The higher boiling fractions formed by polymerizetion of cleavage
products were highly aromatized, This shaed thet sromatization brought
about by silicate catalyste vay the consequence of polymer:lzati.on of
olefins,

g. The benzine fractioms boilinv under 150°C. wers nost suitable for
aronatic polymerization.

h, Under these conditions the cleavage action of synthetic Al gilicates .
vas much greater than that of natural fullrs earth. As a consequence,
using synthetic Al silicate under Hy pressure gave greater gasifice-

~ tdon, higher oracked benzine and stronger aromatization of the polymeri-
zate with paraffinic and naphthenic stocks than by the use of fullers
earth. ‘

57, Frames 308-310, Catalytic Cracking Experiments with AlF3 catalysts,

&, The catelysts had medium activity.

b, The products were similar to those obiained by the use of 8i-AY ot
9i-Mg catelysts.,

c. Best values were obtained by a pure AJ,FB catelyst and one activated
with 10% MgCla. '

58, Frames 311-319, Influence of the ?roceea and the Catalyst upon the Extent’
of Isomexrization 1n Catalytic Cracking. :

& prehydrogenatad niddle oil (Scholven) was catalvticallv craclked over
Terrane (K6108) under atmospheric and under 15 atmospheres pressures, with
the following results: :

a. The 1-C; content of both processes was the same.

b. The pressure (debutanized) light naphtha (E=113°C. ) wag, for the. seme
Yoiling curve, of higher octane velue and greater lead suscentibilisy
than the pressure-lese, olefin~rich light benzine.

c. The heavy bvenzine of the pressure process was richer in aromatics, .
d. Catalytic cracking of Zast Texas gas oil over Terrana and over 81-A1
- catelysts (K6752) showed the latter synthetic catalyst to yield far

more 1-Cy (88% 1-C) as against 58%).

&, - The 1-% content og the 1 fractlon increased ever somevhat with
incrensed temperature.

f. The olefine content of the condensable gas  increased with increasing
eracking temperetures,

59, Frames 320-324, Treatment of Rumanian Crude Cil by Catalytic cgacking,

a, Aviation rephtha and gas 01l could be obtained from Rumenien crude oil by
catalytic oracleing, but no premiun fuel, '

b. The gns oil from this paraffinic crude wns a good diesel fuel (cetane#55) tut
did not meet aviation €8 oll specificetion due to lov 'viscosity.
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Different benzines and gas oile were cracked over Al-silicate
ond Ma-silicate in 8 hour cycles ander Hy pressures of 10, 25 and
50 atm, and temperatures of 459 end 476°C. The following were the
obeervations: ‘ :

' ' : 1-pilicete

a. The aronatic-poor heavy benzine was readly split over A .
the 40y, content wes 30 of the total O the octane mumbcr of
the cracked materiel vas. U points higher than the stock.

b, The aromaticerich bengine vas more difficult to ecrack, end eplitting
increased only slowly with increasing pressure. The isobutane
content was greater then above, The nctane mumber of the residual
benzine was not improved over:® stock, '

c. P 189 gas o1l after cracking over silica cetelyst ylelded 5.1-9.8%
gas and coke, 15-22% bengine «150°C., 12-16% heavy bengine and
55-637 middle oil., The benzine had an exceptionally high octano
number of 76=77.2 (motor) and, with 0.12 cc. lead, 90-92.5, It
vas highly unsatureted.

62, ' Fremes 344=365, Cracking EZxperiments with K6108 (Terrana) and
- K6)09 (Terrana HF) Under Different Pregeures =~

With increasing Hy prescure, cleavage increased when fullrs
earth was used as cracking catalysts, This pressure dependence was
more nmarked with Hi-treated clay than with untreated cliay.

8. In the absence of H,, 6109 gave grester gasification.

b. Addition of CS, in the presence of Hy in lover pressure ranges
daecreased banzine yields and incressed gasification. In higher
pressure ranges (over 40 with 6108, over 30 atm. with 6109) CSz
and H~8 improved cleavage. -

c. With 6109 and Flwerath Diesel 0il, at 45 atmospheres pryssurs
(%2 partial pressure = 42.8 atm) without 08, & benzine efficiency
of 0,25 vas attained (up to 190°C,); with 1% CSp addition to the
0il, the value dbecame 0,31, .

d. Gasification and coke accounted for 307, _

e, From O-45 atmospheres pressure, no Ry consumption could be determined,
9 tables and 8 shoets of curves. '

64, Freomes 368-8l. Compoaitdon of Cracked Banzines of Hp=-rich Petroleum
Yiddle Of) in Relatdon to the Crackine Temperature,

8. In the temperature renge 420-480°C., increased temperature ceused
increased erometizetion of the heavy fraction (150°~200°C.) of
cracked benzine., This was accompanied by an increased octane
number, The aniline point of the heavy nsphtha was not infinsnced
by the cracking temnerature. -

=12=
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65.

70,

71.

b, In the light bengine frection the olefin content increased
wit the cracking temperature when the throushput rate vas
1.2; vhen thie value wes 0,6, increrse of the temperature
from 420.U500C, deersesed the olefin content,

6, BSince aromatization is accompanied by decreamse in oleftn it
is probadbly a case of cause and effect,

d. Changing temperature and throughput retes ensdles ons %o
improve the knoek characterlatics of the above benzine

.frections., 3 tables, 5 pages-of curves,

Fremes 382-384, COasalytic Cracking of the Intermediate Products

of Imbpicatine 011 SBynthesis '

Gas 01l fractions resulting from the polymerisation of propylene, _
butylene or mixtures of these may be catalytically cracked (once-through)
readily and with very high yields (50-757 bty weight) and low gaeificp~
tion, The eracked naphthas were practically purely olefinic and had’
an octane number (motor) 80e82., Hydrogenation decreased this value by
20 points.

Frames 393-402; Refining end Dehydrogenation of Catelyticelly

Cracked Bonzines of F189 Gag 011 with gggalxat 1#2360.

, A bengine, produced by cracking a P189 Dlesel 041 Fraction
(BP 237-345°C,) over eluminum silicete, with 2 190°C. end point,
was refined over a D,H.7, dehyirogenstion catalyst at 25 atmospheres
preecure and 340°C. The octane nunber of the fraction boiling over
100°C, dropved 2 points. A benzine from the same source, having an
end point of 170°C. was then divided- into fractions boiling below and
above B85°C,, and the heavy benzine dehydirogenated at 20 atmospheres
prassure at 507°°C, There was obtained then from the cracked benzine a
premiun nephtha in 85,8% yield, containing 42.5% aromatics, From
the seme stoclk thers could be obtained e premium naphtha with 50 vol,
% aroratics by injecting into the refining oven of the D.H.D, chanmber
only e part of the light benzine together with the dehydrogenated
heavy benzine, As by-profuct there vas obtained (from 1000 %o, etocl)
728 kg, premium naphtha and 130 kg, unrefined light benzine,

Fremes 1»03=Lmu.,' Renmarka ofﬁDr, Kenfmann on Cetalytic Crecling 11[26[1&;,,

Experiments on crtalytic cracking were cerried out in Leuna with
synthetic aluminum silicate. & middle oil fraction (%o 400°C,) was
eraclted both with and without pressure.

8, Oclke yield was 3~57 of charge, considerably higher than the 1-1,5%
with HF,
b. The regeneration period vas 2-4 times as long as the ecracking period.
‘¢o Yield and quelity were dependent on the charging stock. The beat
were naphthenic, paraffinic, beirng less sultablae,
Naphtha ~165°C,  25-30 wt.% (with 25-30” eromtics)

o 5
HZ » CHy 2-3
Coke 3_5 fou

Reet is diesel oil.
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do In splte of the lov aromatic content, the naphthn was of
7 aviation grade. The olefins were all of the harmless
mono-olefin type. The octane number was 70-80, with
leed it was 90. ‘
€, The oracked products were highly branched, and much 1-C
vag vresent, meking them, together with the high olefin
content, suitable materiel for slkylatibn.

7%, TFremes 407-M12, Catalytic Crackins in the 50-1itre Apparatus.

A Brucheal gas oil fraction (P1203) was _packed with the
folloving result, Conditions
39.3% Rav benzine=165° (unstabliged) Catalyet: Synthetic Al-silicate
by, 24 cracked 1 middle oil : Temperatures 415°C.
0.7} Distillation losses Throughputt 0.46 vol/vol.cat.
11.9% Gas (containing 05) Cyecle: 15 minutes
30975 Colce Pressure: None,
After adding the 0. fraction to the banzine from the gas, and after
8tablization, theré remained:
38,7% otebilized bensine(165°C. )
12 5% £a8. \\

The 0,H. of the unetabilized 'benzine wa‘és 78.5 and the iodine
nunber 16,4,

75, Frames 413-436, Catelytic Cracking in the 4" 1litrs oven

uith Qatalzgt_s 6108 and 6752,

A series of cracking experiments were carried out in a D,H.D,
oven consisting of U4 single 10 litre ovens, Cycles were 20 and 60 mirutes,
throughputs 0,5 and 1,0 kg,/litre catalyst/hour. The catalysts were Terrana
(K6108) and synthetic Al-silicete (6752). The oils were a coel bage pre-
lydrogensted middle oil and 2 petroleun middle oils. The products were
divided into benzine~150°C,, heavy benzine 156-180°C, and residues >180°,
and the properties of these fractions were comoared in relation to catai,mt
stock, and reaction conditions, ‘both tabular andgraphicelly. The exact gas
composition and its change in the course of a 20 mimite cycle was also
iiscussed. 13 Tables, 10 peges of curves,
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