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Inwoduciioy

Catalytic crAcking wes not belns cmplerysd oo aoy
sppreciable pcals in CGemmarny. Experimental vork was bofng L F
earyied out &t Leawa on & catalytis procesz simllar to ihe
TC3 process, aring a allics alumlon orialyyt, and thers waz 2
pilot wnit of 20 lltres catalyst capeciiy which could jrodone
17 11 tras of otl por hoor, A largsr unlt (et Denhen near i
Coita) was epsentielly complets, and wms dealgned fo jroceas ;
1,000 1itres of oil per hoar, The Deuben plent hae rak baca <
in eperation, however. It wes mlso planned o build 6 commercisl ©
enit ns part of an wndaegrouryl ewiatiom gmacline plamt near -
Yardhenysr. & sketoh of the proposed resctor-regensrator zeb +
ap Ia mitacked s Flg. IT.

Reactlom Concitleons

The ragemeratcT ie mountod sbove the reactor sa tbat
he Tegerersted catalyst Lo Pad fo the zeastor by gravity. i
Spent catalyst from tha botiom of the resstor 1o elewvabed to
the top by meens of an open tucket elevator. The mala
regeneretlon some oonalate of an mir—catel ot archanger datlea
were the air for -acomaration pasdes thorgupgh the dpalde of i
resctnpgeler plate Aestions and ia prehested by the catelyed i
caaslog on the outslde. The preheated - r from this ssetion
then panzea wp to the top of the rogtnerator in ar eatalda
dust, end ther pmryes down through the ocalalysd and leaTes the N
Tegensratsar throngn 8 collecting darlcos belew ths afw
prahes bar sectlon. e object of the air prahseater ssction, '
in addition to that of hoat efonomy, is to contrul the
temparsture of Tsgererwtion so as not to ewsaed 5507C.  elow i
e reganecating zooe, the satelyet La coolwd with rocirealated
inert gay nnd then passes through & eeder Inia the resctilem
zona. Uil enters the resctor elous the middle of the reactor :
through a il strilubor God pAsNess apward rguch the taf half 1
of the catelyss bed mnd lsaves through m collecting derlce. i
T the bottom hRL{ ¢f tum Teacter, tha catalyss Lastivigped with
inert pas eod them «faciarged thrmugh o aspond Teoeder similar to
ilw one loohted batwesn the repencrator and the remphar, Ko i
ateen 8'Tipoing 15 used arywhere 1n Lhe aymien a8 11 wAs trousht )
ta e detrimentsl to catalyst mebivity. :

Tne mtalyat fesder mecha:diam oy valrs 2onaists et
poneentric cylindsra, the fnner eyliander heirg rolatel 30 Wat
on each revolatien, ihe cylinder Ja £illed with catalyet In An
wpworh poeition, mnd the catalyst dlacharged 1o dorrwmed
pomtilon. Apparently, thiz foeder had not beer naad o Any
cormerafal unit and it wea nat mown what troable wrld be
anoointaood wth eroslen B the cmtelyas cust. A dotadl
drawirg of thie feader was ghtalnsd, & crosg-sactlon e
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attached aa Pleg. IVL.

Dita]yat

The catelyat used io 2 silice plpmins oatalyat, ming
perta of ailica to ons part of elumina, The catalyat partliclan
era white to yellow rowsd granules with an aprarent denstty of
0.7 and a prushing strength of 10~30 kg,

Ihe ajluming for the catalywt Lz yreparsd by dissolying
tochpiem] alurdmm oxide in 259 medfum hydrexide melution in the
roportiona af 1 aol of Alz0; %e 1.5 mola af ¥aoh. The sglution
contelne 300 gr. of AlyQz pa} Ltre. later 1o edded 4o the
solitlon squivalent te ofia-third of the finml %otal wolinume, Ta
thlm malution {e mdded 455 nitric acid mule mafntalring a 38 of
b7 sntloony electrade. IThe tempereturs during the precipltaiion
ta allowed to rise to mbout 50%C. The precipitate 18 filtared
and the cake Is'maahed wither In e fIltwr prees or by cocantation
until the maah wmtar fa clear of mlfrate lom. The alumina 1g
then dried to & 3% water cyntent by heating at 120%C.

- Gilice gel 12 propared by miring a water slass solutian
contaivdng 7% 510, With a ppeclfic welght of 1,733 with 20
sulpburic aclid at & P of 34 and & tampereture of 10-159,

The ailica gel is them groduced by Leating to 70-5¢AC.
The gel 1a then broken inte places of 7-5 cm, slse ami washed
wl th weter by decamtetiorn until the wadh watar ix fres of
sulphate lon,. The waoh water im sither distilled wmier or
stear condanmate with 23 degreos herdnesy, 100 kg, of gel
Tequire epzroximately 40 cu.m. of wash wmter, The gol is then
dried a% 1207C, to 303 wefer contmat, powdered in m vitrating
mill o B particle sixe of 90% thicugh & sieve having 10,000
openinge per sdquare om,

The plundtm:n bydroxide is dmemdesd with sufflcismt watar
to produce a plastic mass containing 58-60% solldm, end then
poptized with sufficlent 45% nitriec edd te comvert 106 of the
matarinl ¢ alumimm nitrats, The wilics gal I's then-edded to
this pepHsed alomirmm hydroxids and the mass kpeaded for =10
houra, The catalyst ¥2 then pressed and ttenafecred to a

ng methine {Frankoms) snd formed Inte pphores of about
+ inch diemeter, 'The apherss ara dried wmt 120°C, and taem
=loingd st 450°C, for 4 heura.

An alternative mathad of matelyss grup!rattun conmlgti
of méring the gela, both contalxdpne abeut e water, in a mixer
end then kneeding them with water for 1 to T-reura. T rdtric
azdd Ie uaed In this preveration to peptlze the Blumimm oxide.



The catalyst is said to be samorphous since X-ray
pictures show a general dark field with a few weak and unclear
lines principelly from crystalline slumimm oxide, If the
cetalyst is calcined for & longer period of time at 550 C., the
X~ray plctures show definite evidence’ of recrystallisation of the
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F A typloal pilot plant operation cracking & light Hasmmover

gas oil of 165-350°C, boiling renge at & space veloclty of 0.6
5 volumes of oil per wvolume of catalyat per hour, and a residence
i time of one hour gave the following results:

+

Dry gas 3 '2

B-rtsee, 5033 win?

o Coke Hes
Residue 45—4é

The Cz=C, fraction conteins 60% Cz and 404 G4, 75% of
the C4 cut being isobutgne. The 16560. ga.soline fractien

mﬁ’ned 5-8 wt.? olefina, 25% arofatics and 67-70% paraffins
and naphthenes, -The octene mmber of this fraction with 0.12%
by volume of TEL was 90-02 Mil

Catalyst Iife

Catelyst 1ife tests in a 1,2 litre catalyst testing
apparatus indiceted that the catalyst life decreased from &
yield of 309 Cy=165%C, fraction to a 25% yield in 6-9 months.

The 0il used for these catelyst life tests wes a 200—400 Coe mixed
base gas oil from the Viemna district,

Pilot plant tests were also made on cracking a brown
coal middle o0il and a hard cocal middle oil., The highest rich-
reting gasoline was made from hard coal middle oil. The
lowest rating wes obtained from crecking gas oil, and the brown
cogl middle oil gave an intermediate result,

Hydrogenation of Product

Experiments were conducted in the laboratory on
hydrogenating the residue from the catelytic cracking unit
using a catalyst containing equal molecular proportions of
: nickel oxide and tungstic acid at a temperature of 400°C, under
b 200 atms, pressure with 2000 litres of hydrogen per litre of
charge, 4 second catalyst was also tried which contained 10%
tungstlic acid on activated elwmnine at 4‘50 Ce, but thiz catalyst
produced considerable cracking,. 5—8 gascline with a low
cctene mumber was obtained, With the nickel oxide-tungstic
oxide catelyst, no cracking was obtained. The catalytic
cracking of this hydrogenated residue, which was more paraffinic
than the original cherge, produced results similar to those
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gtained on the fresh chiarge.

Some . worle har hosm dotie on the c:l:'m:k:l.ng of TuTre normal
deosne, namal decene and decelln, It was fourd that
denalin was the cssicst o orack, nogmal decane being the
most Hfficoult and necmal decers intermediets, There was
1Little difference in the refractivity of the norwsl deoens and
the degalin, howewer, :

Acparertly the Cermana had not teen deing ony work on
n fluid type setalytie erscking progess, and sre not, at the
mregant time, wvery famllisr with hendling any scort of eatalytle

rocess in which the cabalyst ia weed for short pericds and then

cepeneratod, The provesed catelytie crecking umli for
Kordhsuzen is epparently the Tirst attempt Wy then to enplor &
catalytic presess of this type, It 1a doabtful If apything mew
is to e lemrnt from the Germans on oetalytio crackdng of pas
oil, with the presumsble exception of their lowtemperafuors
repeneration of catalysts. The low teperature regeneraticon
spprrently gives comaldeorably longer sataiyst 1ife, but this
of acurse has not hesn proven by oommeargts operstion,
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