RESERVE COPY

PATENT SPECIFICATION

Application Date: April 9, 1937, No. 10220 / 37.
Complete Specification Accepted: Nov. 2, (9238,

4:95&?‘?
2395

COMPLETE SPECIFICATION

Process for the Conversion of Hydrocarbsm Mixtares

(A communication to me from aubruad by
the TUniversal 0il Preducis Company,
of 810, Bouth Michigan Avenus,
Chicage, Illinois, Tnited .States of

8 America, a Clorporation oreanised
nnder the Laws of the State of
Delawave, United Stales of America.)
I, Arsmar Lmvy Momxp, Doctor of

Science of the Tiniversity of Geneva,

10 Chemical Fngineer and Chartered Patent

Agent, of 19, Southampion Buildings,
ancery Lane, Londen, %V.U.z, a British

Huhfect, do hereby declare the nalure of

- this invention und in what mumner the
18 same is to be performed, o be particularly
described and ascertained in and by the
following statement : —
This invention relates to the conversion
- of hydrocerbon mixfures of predominantly
20 pareffinic character to produce substantial
vields of olefinic hydrocarbons eapabla of
gubsequent polymerization to produce
ralatively haavy hydrecarhon mixtures of
the character of lubricating oil. The
%5 process is appliceble to the tremlment of
paraffin wax and hydrocarben oils eone
taining the same, such as the intermediate
highly paraffinic stocks ocourring during
the separation of solid parafiln from dis.
30 tillates containing high percentages of the
solid hydrocarbong and also to synthetic-
ally produced paraffinic hydroearbon wis-
tnres sueh as those resuliing from the
interaction of carbon menoxide and
35 hydrogen in the presence of suitable
vatalysts.
In a more agcciﬁc senge, flhie invention
iy concerned with a process of lheat ireai-

ment or pyrolyis, which resdily permits.

40 contro] of time and temperature at
critical points in the conversion process,

so that such mixtures of paraffinic hydro--

carbong are converted into
olefins,

It is recognised +that modifications of
the cracking process as applied fo heavy
oils for the produciiva of low builing
mator fuel fraections constitute an exten—
give art at the present time. These have
50 been necessary in view of the widely vary-

ing choraeter of the stacks eracked hoth

largely
45

on the bagis of their-boiling ranges and -

their chemicul characteristics, as well as
- [Price.1}-)-

. of the temperature,

the requivements for the motor fuel and
otker fracticns produced. - i

Knowledge of ‘the independent influ-
erices of temperature, pressnre and lime
factor on the course of vracking reaclions-

I8 in a rather uuncertain state due to the
difficuities of accurately measuring these. 60
factors and determining their separate
influences upon the cheracter of  eracked
products. For example, the influence of
temperature upon the velocity of eracking

is evidently very prencunced after p fem- 65
perature of about 850° F. (455° (.} is-
reached, so thut the raie of cracking as
measured by gasoline andfor gag pro-
duction becomes ah expemential funetion

In cracking any 70
given glock, it may be a question whelher

to uss a relatively Jow tempezature and =
long time factor or a relatively high tem-
perature and a short time factor, both
methods * having” their - proponentz and 70
heing applieable to different stocky under
diffevent vonditions of operation, and for
different purposes. The present invention

is coneerned with a process for applying
relatively high temperature and low fime 80
Iactor cracking to pareflin wax und hydro-
carbon distillate mixtures of a paraflinic.
character sa that primary . eraclking-
reactions predominate %o produce sub-.
stantial yields of law boiling olefins,

It has been gonerally recogunised that
low-boiling olefinie hydroearbon mixtures -
particularlg' those obiaiped by eracking
hydrocarbon oils constilute a suitable
starfing material for the production of 90
valuahle dexivatives therefrom  und -
particularly of their polymerisaiion-inte
lubricating stocks Wi‘rﬁ the aid of suitsble
polymerisation  agents. The present
invention provides a prevess for producing
olefinie :starting. materinls  of this.
character in an elcient and advaniageous.
manner. . - :

Numerous processes are known for the
vonversion” of * high-boiling - hydrocurhos 109
olls into wmolor fucls of salisfactory anti-
knock value by a vapour phase cracking
operation, wherein the high-hoiling il is -
heated to a vaporising temperature in-a
heating zone; the heated oil is thereupon 105
freed from non-vaporous componeniz in
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an enlarged vapour scparating zone, and
the vapours thus obtained are then sub-

jected to vapour phuse cracking condi-

$ions in 5 heatad tnbular reactivn zoue, if

5 desired in the presence of steam, where-
upon the temperature of the conversion
products is ebruptly lowered fo below

ar

of & eooling fluid auch as hydrocarbon oil
10 from within or ouiside the system. =~
Tt has alse been proposed in the pro-

-- duetion of gas for the errichment of
- % hlue water gas > and of hydrecarben
prodicets inelnding clefines of from 210 6

15 carbon atoms aid materials of motor epirit
betling range from gas oil, fuel oil or
other petrolenm fractions to subject {he
latter to a preliminary vaporisation with

- geparation of the heazvier umvaporised
20 hydrocarbong in  an enlarged vapomr
separating zone followed elther by divectly

eracking the vaporised malerial or by fizst

superhezting the resulting gaseous pro-
ductz to a predetermined optimum tem-
26 perature for.the coneurrent production-of
gas and motor spirit with or withoui the

removal of heavier hydrocarbons, such as-.
those susceptible to tar or ecke formatien-

at the eracking temperature employed and.
- 80 thereupon effecting the crecking of .the

superheated material in a single cracking

--tube or a plurality of~ heater wunits

" arremged in parallel at a substantially
conslent temperature during a relatively’

35 prolouged. fime iInferval of reaction
adapted to devclop to substantial comple-
tion the desirable products of wmubual
regetion of the maferials —undergoing
theatment, and to fnally discharge the hot

40 reaction products into the first of a series
of separating and condensing towers for

- the 1solation of fhe desired prodmets.

o Tt hae now been fouund that the separa-

45 into non-vaporous residue and Fdpours

prior tv the vracking }ggger is disadvant-

ageous when it is to obiair from
the hersinbefore deficed initial purafinic
hydrocarbon material an olefinic product
guitable for subsequent polymerisaiion
into hydrecarbon mixtures of the charae-
- ter of lubricating stocks and thet o better
vield of the desived olefinie produet -and
an improved efficiency of the process as:
65 a whole can be obtained when fﬁe PrUCEss

b0

is conducted so that o short Hme erheking

of - the imitial hydrocarbom material
followe dizectly the heating for the pur-
pose of vaporisation. R
60~ Thas, the present invention comprises
heating _the liquid or - liguified Iinitial
- hydrocarhor - material
vaporizse the same entirely or almest
entively without material eracking while
65 papidly passing through e primery heat-

temperature by dircet admixturs . ! ;
- the primary heating element angd wherein

iion of preheated hydrocarlion material -

gufficiently - to -

_iﬁg element of tubular and preferably

.series tubular construction. immediately

iherenpon subjacting the hested material
{o vapour phage cracking eonditions in a

plurality of purallel aund substantially 70

-equel sireams in 2 separate cracking
. element which directly i

 couuInupicaies
with, but is controlled independently of,
zaid heated material is further heated for 75

a sufficiently short time tou limit the con-
versiom reaction of the initial hydroecarhon
apaterial cssentially o a primary eracking
reaction thereby to produce suhstantial
vields of low boiling olefins, abruptly
redneing the temperature of the products
issuing from said eracking element hy
direct countact with a cooling fluid 40 »
point at which substanfially no turther
eracking talkes place, separating the ceoled
products into vaporous conversion pro-
dugts . and- non-vaporouns rvesidue and
regovering the desived cfefinic produets
frem. the vaporous eonversion products by
fraetional evudensation.

- In ove specific embodiment of the pre-
sentinvention, the indtial hydroearben
uigterial iy subjected to vaporisation with-
oub material eracking while rapidly pass-
ingthrough o primary hesting element of
serles tubular construction and immedi-
etely thereupon is subjecied to the crack-
ing.in a plurelity of substantially equal
glreams passing through parallel tubular
heating elements wunder condifions of 100
bigh temperature, low pressure and short
times to produce high wields of olefins,
waler or cooled intermediate hydrocarbon
fraotions are introdueed info the resultant
conversion produets to quickly reduce the 105
lemperalure thereof to below a point
where further cracking takes place, heavy
residual produets are separated from the
conversion vapours and the latter are
fractionsted iuto fized pases, gasoline 1
builing range prodacts of high olefinie
content, refluzes which are renveled for
further conversion or used in part for
cooling the ocomversien produets, and
water which may alse be re-used, if so 115
desived, as the coiling fluid.

. The process further comprises ceriain

80
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- definite fantures of operation which are

essenfial to the suceess of the operation on

“p:eommercial hasis, and to indieate some 120

ol the details of the preferred operation,
the atiached drawing hss been provided
which shows by way of example in general
gide-elevation, an arrangement of juter-
connecled elements in which the process 195
may be conducted.

aferring to the accompanying . dravw-
ing charging oily are introdnced to a pimp
8 by way of a line 1 containing a ecntrol
valve 2 and ars either discharged into the 13¢
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lower section 49 of a final fractonating
eolumn 47 hy way of line 4 confaining con-
trol valve 5 or fed through brunch line 6
containing contro] valves 7 and 7° directly
& to line 8 coulzining control valve 9 and
leading to vaporizing coit 10. The pro-
portioning of the two gtreams will depend
upon the character of charging stock In
respect to its boiling range and the pre-
sence of relatively heavy ennstituents
which may be dificult to vaporize without
cracking, To further contrel the
character of the material subjecled fo
vaporization and later cracking, lina 108
containing control valve 107 permits a
dliversion. of the charge to flash chamber
30 so that relatively heavy material may
be removed as residuum st the outset of
the process, thus aveiding possible coke
troug)les and contamination of the pro-
ducts with materiale of an undesirably
high degree of wnsaturation. For further
contrel of the process and partienlarly to
assist in econtrolling the final fractione-
tion of the cracked preducts, a porlicn nf
tha combined feed from line £ may be
diverted through line 98 containing con-
{rol valve $% and through cooler 83' {0 a
tenk 100 which asts as & rescrvoir te com-
80 pensate for fluctustions in the operation of
the proeess snd from which the accumu-
Iated material may bhe withdrawn throngh
line 101 econtaining eontral valve 102 hy a
pomp 108 and returned through line 104
S containfng control valve 105 to comrmingle
with eooled fractionator bottoms in line
80 and passed to the lower section 49 of
fractionating, colnmn 47.
Primary keating elament 10, arranged
49 {0 receive heat from a furnace setting 20
having a comstruction to be presently
describhed in more detail, is of series
tubular construction and employed as a
vaporizer and preheater. It has been
45 Jetermined after g lonp series of experi-
menta thut, when it is desired to produce
highly clefinie distillates by the cracking
of parafinic hydroearbon fractions, they
must be heated through a rertein tem-
80 perature range very vapidly fto avoid
secondary reaclions involving the poly-
marization, and consequently a loss, of the
desired olefins, Apparently this tem-
porature range which is to he passed over
55 quickly is within @ Prnximate]_\r 853° to
1022°* . (465° to 558 (.}, which includes
most of the iemperatures comizonly
employed in eracking heavy distillate and
restdual charging stock with the primarcy
80 abject of producing gasoline.

Tt has been further determined thai best
restlis in regard to the formation of
olefing are obfained when pressures are
used whieh are somewhat lower than

fi5 those ordinarily employed in eracking for

10

15

20

P]

gasoline production,  Thus, in ordinary
rracki plants, pressures of from
approximately 100 o 500 pounde per
square ineh (6.7 to 34 atmospheres) are
employed, while in the preseni proesss
pressares of less than 260 pounds per
squarte inch (18 atmospheres) can be used,
but it is better to employ pressures below
100  pounds per sguare imch (6.7
atmospheres} and prelerably ouly suffici-
ently above atmospheric to ensure proper
How through the equipment.

In-order to assist in controlling the fime
to which fhe vapormed Lydrocarbon
materials are  wubjected to temperaiures
best sufted for their conversion to oleflns,
steam i fntroduced into the oil vapours so
that there is o diluting effect and the rate
of passage 'of the vapowrs through the
critical range of olefin-prodmeing tem-
persture ig subject to more exaet nontral,
while at the same time thereis a reditetion
in partial pressure. Provision is made for
introducing steam from a spurce not
shown through lina 11 containing enntrol
valve 12 and its passage through a eoil
13 which Tunctions alsc =as a heat
economizer since it abstracts heat from the
combustion gases which have passed
ground the -vaporizing and eracking
elements in a manner fn he lafer
deseribed. If desired, the use of eoil 13-
may be dispensed with and the stewm -
brousht to a suitable degree of superheat -
in an axterior system. The steam is pre- 100
ferably introduced at a peint near the end -
of heating element 10 by way of line 16
containing control valve 17 or it wey be
admitted to the line joining the primary
vaporizing. and secondary  cracking 106
glaments by opening valve 18 and closing
valve 17. The amount of steam employed
mey be varied over o wide range depend-
ing again npon the chararter of the
charging stock and the resulis desired. 110

The vaponrs from element 10 contain- -
ing conirolled amounts of steam now pass
through the cracking elemeni 19 which
tonyigts of separate ceils of pipe
In puralle! connection =0 that the 115
pressure drop 1z raduced amd  $he
time the wvapours are mainteined
at a critical ecracking temperature Is
kept at an optimem point usually
upwards of 500° C.  The preferred tem- 120
peratures for most of the byvdrocarbon
fractions suitable for conversion by the
present process are included within the
epproximaie range of 1000 to 1060° F. .
(b38—HT1° C.). Appareatly this tem- 195
perature range is. critieal for solid
paraffing and highly parafinie distillales
eontaining, for exammple. over T0% of
cryatallizable . paraffin wax, and also for -
lighter distllate ocontsining similarly 180

[
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bigh ~pereéntages. of normally 1iguid.
paraffin kydroearbons,
In conjunetion with the use of thé.

above temperature mange, if is_nccessary

5 1o obscrve a low time factor, which com-
monly varles from spproximately oze to.
six
"'his method of operation permits limiting
the decomposition reactions to those of a

10 primary character and may he used fo

produce remetion products of an entirely

different character from these which would
Le produeed under lower temperature and
higher time factors, sinee in cracking a
15 highly peraffinic steclt the primary
reactions have been found 1o invelve to a
great extent simply dehydrogenation
reactions, which gives a large production
of olefing ecorresponding to ihe dehydre-
20 genation of the original paraffins and some
cracking of these to produce lower mole-
cular weight oleflus, with praetically no
seeondary dscompasition or polymerizing:
resclions. .
25 'The fuwmnace setfing 20 preferably

houser both the vaporizing ond eracking .

clemants in separats seefionsic such a way.
1bat the lutter is smbjecied fo combustion
guses of relatively high temiparature
80 which are cireulated to produce o more or
less eonsiant lemperature  differential

Dbetween the combustion gases sud the oil

vagour, while the partially cooled gases
pass to the section housing the vaporizing
85 enil, which seclion may reccive additional
inerements of heat io any meeessary
cxtent, 'Thos a burner 21 which mey
utilise either liguid or masecus fuel pro-
. duces combustion geses whish first travel
40 upwardly as shown by the arrow and then
downwardly in concwrrent flow with the
oil vapours passing through the paralcl’
sections of element 18, In order to efect
 n eirculation of the combnstion gases
48 ground the crackivg element, o Jet 29
which is supplisd with steant through line
23 confaining conirel valve 24 iz poui-
ticned as shown and the amount of cir-
enlativn of the combustion gases may be.
B0 pantrolled by the amonnt of sfeam-
admitted.
from the eracking section puss, upwerdly.
through series vaporizing ecil 10 whicﬁ.
receives sufficient supplementary Teal
55 from the gases from burner 22.
The sracked vepours are now preferably
nickly cooled fo some temperslure ai
which eracking is substanfially stopped,
nsually below 800° O., and to effect this
60 ecooling either water or cocled inter-

mediate hydrocarbon fractions may be
In case the overhead liguid
diskillote from the firal fractivnator is fo

emplayed,

have an end boiling point higher than.
65 approximately 400" F. (204" C.), the

seconds in the eracking elament.

.control valve 88.

The waste combustion gases” -

cooling or “* quenching *’ of the eracked
products is eonveniently brought about by
injecting wafer (rei:resenting ccndensed
gteam) into the cracked vapour line, The
cracked vapour is passed through ling 26
.contaiping control valve 27 and {nte line
28 contairing control valve 20 and lead-
ing to flash ehamber 30 whichk acls a3 2
primary fractionator and vesidumm
sepirator. Water for guenching may he
introduced from the bottom of final
receiver D68 by way of line 66, coenirol
valve 67, pump 68, and line 69 containing
vogtrol valve 70,

Ta euse il s desired to make light over-
head rcondensates having a final Leiling
soint substantially lower than 400° F.
204" .} it is better practice to cool the
cracked  vapours with  intermediate
refluses and for this purpese cncled
fractionstor hoftoms are preferably
emplayed which may enter the junclion of
lines 24 and 28 from line 87 ccutaining
The produetion of these
refluxes. will be deseribed at a later point
in -connection with the fractionator
operation, X .
" Line 28 containing the cooled cracked
products enters the bottom of flash cham-
ber 80.which prefersbly contains bafites as
ghown fo assist in sepurating entrvined
liquid .partieles and removing substunti-
ally-sll high boiling materials unsuitable
for - furlher cracking,  The separated
Yiquids are withdrawn through lime 31700
containing control valve 32 and passed
through a tooler 33 and thenee through
run down line 34 containing control valve
83 to a'reveiver 86. From this peint they
are taken by 2 pump 39 by way of a line
8T containing cuntrol valve 88 and may be
disposed of finally as waste product by way
of discharge line 43 econtaining control
valve 44. To further assist in retaining
all heavy liquid residual particles. a por-
ton of the discharge from residuwm yump
39 may be passed through line 40 cuntain-
ing control valve 41 and introduced above

70
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110

the bafley in the Hash chamber an a cone

42 whick acls as a distributer, ) ilh
The-xapours from flash chamber 30 pass
through line 45 containing contrel wulve
46 to. enter the bottom section 45 of
fractivnaling column 47 which has o
dividing: plete 50 permitting  the 120
accumulation of intermediate refluwes.
Althdigh zmot shows in the drawing,
fractionating column 47 may contain any
pumber of any type of plates or Laffles in
the upper und lower sections to permit 125
proper:, fractionativn of the enfering
material S :
Bottoms from fractionating eclumn 47
pass througk line 71 containing controel
valve 72 and through a cooler 73 from 130
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whence ren down ine 74 contalning con-
trol valve 75 leads to receiver 76, The
portivn of the bottoms thus cooled are now
miade to serve scveral purposes, passing
8 through line 77 cintaining contro} valve
78 to pump 79 which discharges through
line 80 containing eontrol valves 81 and 52
and baving a branch line 83 containing
control valve 84. To further sssist in con-
© 10 trolling fractionation in ecolumn 47 o
portion of the cooled fractionator botioms
may pess through valve 32 in line 80 to
comuningle with the combined feed supply
From tank 100 and enter the lower scetion
15 49 of fractictiating column 47 as pre-
vigusly diaclosed, thus adding to the
fiexibility of the process. The cooled
reflux from line 83 may be diverted in
part through ling 85 conthining confrol
20 valve 88 to assist washing and Iractiona-
tion of the vapours in the tpper nortion of
Hash chamber 30 and in Fa‘ct through line
8Y containing control valve 88 to ecol the
cracked products in line 28 as previously
25 deseribed, .
That portion of the fractionating
colunm  botiom reflux not employed for
cooling znd fractionation purposes may be
divertad while still hot [yom line 71 to
30 line 98 by way of connecting line 89 con-
taining control valva 90 acd pass through
control valve 94 in line 93 to reflux pumyp
95 which discharges through line 95 con-
taining control valve 97 into line G {o mix
85 therain with the portion of the original
charging material not passed to the
fractionating column. Depending upon
the character of the charging stoek and
upen  the extent of cracking found
40 necessary to produce substantial yields of
polymerizable olefins, all or a portion of
the intermediate refluses accumulating on
dividing plate 50 o the fractionabing
eolumn wmay be passed lhrough line 91
45 and eontro] valve 92 to line 98 and thence
o revaperiging and recracking with the
charge.
le vapours from upper section 48 of
_ fractionating column 47 pass through line
5O b1 contsining control- valve 02 aad
through a finul econdenser 53, from which
the cémidensed moaterials pass through a
rundown line 54 eonfaining sontrol valve
B3 to recefver 56 having a gas relesse lifia
66 57 and a control valve 08 and a hyddo-
carbon distillate draw line 69 contamiing
conte] valve G0 A portioh of thé over-
head hydrecarbon distillate may he'taken

by pump 68 by way of line 61 condaining -
60 contrdl valve B2 and returned by ‘wey of:

line 64 sontzining valve 65 io the wpper

section " of ~ tha  fractionating column {o-

assist i confrolling the boiling range of

thé @merging vapeurs: ~ Raceiver H6-also -

65 dets as a water separafor:

Without the intent of limiting the séope
of the invention In exact accordanse with
the data presentsd, the follewing exam-
ples are introduced to show ths charaster
of the results vbiaingble by the comw
mercial_ spplication  of %e process
essentially as described ahove,

70

Desvrrr 1.
The stock cracked wes a soft paraflin

wax having a meliing point of 59.6° . 75

This was an intermediate product iz which

the paraffin had heen concentrated hy
sweating a highly paraffinic distillate.
The general] properties of thiy stock are
shown in the following table:— 80
Prozmnizes or Cmareive O

Specific gravity at'70° O. (168" 7)) 0.801
Giravity, "A.P.L. at 70° G. (158° I'.) 45.4
Igitial hoiling point 300° C. (572" ¥.)
Fraction 300—3826° C. (67 17° B 1%
T'raction 825—3840°°C. (B17—844° T)) 2%
Fraction 340—850° C. (844-—662° F.) 4%
Paur point 53° C. (127.4° F.)

The following tible shows the tempera-
tures ie °C. which- were emploved during
continueous operafivn conduetad in geeord-
ance with the general scheme shown in
and desdribed i -connection with the
drowing : ;

85
20

TEMFBERATORES.

Exit of primary vaporizer 485° (.
(869° F.) .

Steam to inlei of secondary heater 620° C.
{1148" F.)

Inlet of secondary
(838° B.)

BExit from aeenndary heater
{1024° F.)

Aldter quenching by water
(882° )

85

445° 0. 100
351° C.

472¢ (.
105

heater

~. Fxawpir 11

The maferial subjected t¢ cracking was
ibke hegvier porfien of a product made by
eatalytically. rescting carbon monoxide
and hydrogen in the hresenee of catalysis 110
and known fo the trade #s °* Kogasin .
The propertiss of this material are shown
below 3 Snoo '
Bpecific gravity: 0:766 ]

419 éver-at 802%F. {150° C.)
253% over at 893%F. (200° €.
71.5% over.at:H747 F, (300° ©.)
End bojling poinw7856° . (398° C.)

The above charge was ciacked in a plant
eorresponding to the foregoing spaeifica- 120
tion to produce makimwm yields of tight
gasoline havine amn end  peint of -
spproxizutely 335° F. (168° G.) und con-
taining & high perceatage - olefitic
hydrocathons.  The température of -tHe126
eotibinad - féel af ™ the - antranee to
the ‘waporizing coil was 470° F, (243° (1)

116

.. supertiegtetd stedm was _afivitted ot the -




last-turn of the ¥aporizer under 265 Jhs.
(18 atmospheres) pressure aud » lempera-
iure of TOO®.3, (472° (L), A pressure of
60 Tbs. gauge (4.1 atmospheres) and »
iemperature of 1040™ ¥, (5680° (.} was
maintzized at the exit of the cracking
element which wis immedinlely reduced
to n temperature of 800° ¥, (426° C.) by
the admission of reflnxes af a temperature
10 o2 175° F. (80" ¢.). Hesiduum swas with-
drawn from the fash chamber at a tem-
perature of 740° ¥, (303° C.) aud couled
to 400° F. (204° 0.) before readsnission fo

Yields. g

Unstabilized gasoline 388° F. (170° C.). E.P..

80 Residuum, 15° API (8.G.0.996)
Gas (Sp.gr.=1.2 ail;:l‘U') :

Tas, cu. Ik [hbl. 'ch'é:.r'ge .
Litres {litre charge

agsist. in washing down ths entrained
lignids. '

The. femperature at the fop of the flush
chamber was maintained at approximately
670° P. (354" C.) under a pressure of 4o
1bs. per sq. in. (3.75 atmoespheres) and a
temperature of 280° F. (1367 C.) under o 20
pressure of A0 lbs. per sq. in. 3.4
atmuspheres) was maintained af the top
of the final fractionator.

The following iebuletion indicates the
yiclds by volime and by weight of the 25
varigus produnts of the ahove operation:

% by Vol. % by Wt %
of Uhg. of Chg, Olefins
79.6 T2 it
6.4 3 —
14.0 20 30*

588
104

*Propylene and bubylenes

35 A substantial yield of lubricating. vil
was obtainable hy the pelymerization of
the olefiuy contained in the light gaselins,
these oils having $he same general proper-
ties ag those produced from the olefins

40 obtained hy eracking paraffin as in

Example 1. -

Heving now particularly described and
ascortained the nature of my said inven-
tion and in whet mapner the same is to
be performed, I declare fhat what T
claim is:— -

1. A process for the conmversion of
normally lignid or solid hydrocarbons

eoprising essentially a rdzocarbon

50 maxture

4

of predeminsntly - paraffinic
character, such as porafiin base stoek con-
taining parafin wax or a hydroearbon dis-
tillate of essentially parafiinic characler,
{o produce olefinic prodnets suitable for
b5 pafg‘merisa.‘cion into” hibricating stocks,
which eomprises heuting the liguid or™
liquified initial hydrocarbon -material
su%ﬁcien’s]y to vaporise the same eutirely
"or almost entively withont material erack- -
ing while rapidly passing through -a-
primary heating element of fubular apd
preferably series tubuler construction,
immediafely thersupon subjecting the
heated material to vapour phase cracking
conditions in a plurality of paraliel and
suhstantially equal sbreams in a separaie
eracking element whick dircctly com-
munpicates with, but is controlled ~inde-
pendently of, the primary heating
alement and wherein said heated materiul
iz further heated for g suficiently shori
time to }imit the conversion “reagtion of
the initial hydroearbon mafterial ‘essen-
tially to & primary cracking reaction
75 thereby to prgduse substantial yields -of
low boifing olefias; ebrupily reducing the
femperature of the prodnets issming from

&0

65

70

_entircly or almest
-mulerial - eracking Js subjected in the

.seeondary heating element.

gaid cracking element by direct contset
with s ecooling fluid to a poing at which
substautinlly no further cracking takes 80
plaece, scperating the copoled produnets into
vaporous conversion preduets end non-
vaporons residus and recovering the
desired olefinic products from ths vepor-
ous coaversion produets by fractional con- $h
densaiion,

2, Process as cleimed in elaim 1,
wherein the inifial parafinic hydzocarbun
material upon having been heated rapidly
and sufficiently to vaporise the same 80
entiraly without

cracking element in the prezence of steam
to vapour phuse crecking conditions nof
high eracking temperature, low pressure 05
and zhort time adequete to produce seh-
stantinl yields of low boiliny normally
liguid momo-olefing and the temperatura of

-the produets issuing from said eracking
-element iz abruptly reduced by direet con- 14

taet with an aqueous or liguid Lydroes:-
bon cooling finid fo a point af which sub-
stantially no further conversion of said
mond-olefins takey place.

8. Process as claamed in cloim I or 2, in 105
which o hydrocarben distillate of an
essentially parafinic character produced
by the interaction of earbon monoxide and
bydrogen in the presence of cafalysts is
gubjected to the comversion.

4, Process as claimed in any of the
claims 1 to 3, in whick the hydroearbon
material to be cracked upon predomiuai-
jng or substantially complete vaporisa-
tion is dituted with sieam by injecting 115

110

_said steam ino a final portion of the

primary heating element and/or info the

condwit for the passage of the heated

material from the primazy to the
.. 12g
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5. Process aa claimoed in any of ike
claims 1 to 4, in which the hydrocarbon
material is guhjected to vaporisation in
the primary heating element gnd immedi-

§ ately thereupon ‘Iﬁlriﬂe ab u temperatare
approaching the cracking temperature is
supplied to the cracking element, the
craclking Im gaid ocracking elemcnt is
effected at a temperabture of from H00° to

10 671° C. under a pressure ofless than aboul
18 atmaspheres, and the conversion pro-
duets issuing from the cracking element
are cooled 1o o temperaturc of less than
300° C.

15 6. Process as elaimed in claim 5, in
which the hydrocarbon material is eub-
jeeted to veporisation in the primary heat-
1ng element at g, temperature up to aboulb
800° C. the cracking of the initial hydro-

20 carpon mmberial is effected within o time
versod of the order of or less than six
geconds at a temperature of the order of
538—560° O, without substantially
axeeeding 6607 O, unier a pressure up to

26 6.7 atmospherss, measured at the outlet
from the eracking element and the con-
version products are coaled to a tempera-
ture of ahout 425—475° O.

7. Process as claimed in any of the

30 preceding elaims, in which the conversion
produets issuing from the cracking
element are admixed with {the cooling
finid, the resultant mixture is separated
into vapuurs and non-vaporous residue

35 in a vapour separatlng =zome, wherein
the vapours are subjected to = pre-
liminary fractionation or scrubbing
with a scrubbing liquid, the vapours
retpaining uncondensed are supplied from

40 said vepour separaling zonme 1o @ Frac-
tionating zone and seperated in the letier
on the one hand into a vaporous low boil-
ing product comprising the clefing suit-
able for polymerisation info Ilubricaiing

45 stocks, and on the other hand info refiux
enndansate fractions of intermediate boil-
ing range and & portion of gaid reflux con-
densate fractions is returned for further
gonyersion together with the initial hydro-

50 carbon material to be converted, whils, if
desired, =, second portion of seid reflux
condensate fraction iz supplied as serub-
birg liguid to enid vapour ssparating
gaTe.

55 8. Process us claimed in eclajm 7, in
which a relatively low-boiling and o rela-
Hively high-boiling reflux condensate are
separated in the fractioning zome, m re-

gulated portion of the high beiling refiux
condensate is subjeeted {o substantial g0
cocling and then used us a cooling Auid
for guenching the cracked vapours, aad
the low-boiling reflux condemsate is
retwrned ip part or all for revaporisation
and cracking together with the initial g5
bydrecarbon material 40 b converted,

. 9. Process as claimed in claim ¥ or 8,

in which a portion of the charging sieck
for thie process is supplied to the vaporis-
atign- 4nd ‘Gracking trestment, another 70
portivn of said charging stock however 1s
utilised in admixtore with a porlien of
the reflux éciidensate fractions as cooli

fluid for the quenching of ths craekzﬁ
vapours and{or as scrubbing liguid in the 78
vapour sepaTating wone andjor as cocling
and refluxing agent in $he {ractionsiing
4one,

10. Process as claimed in any of the
claims 7--9, in which the liquid residual 80
oil obtainéd in the vapour separaiin
zone is cooled snd a regulated poxtion o
said_cooled repiduel oil is supplied as
scrubbing liguid to the vapour separa
zone while the remaining portion of said B3
regidual oil is withdrawn from the process
us liguid residusl product thereof.

11. Process as claimed in claim ¥, In
whieh a high boiling hydrocarbon mix-
fure containing the initial hydrecarhon 90
materisl to be converted pa well ag high
bolling compunents unsuitable for com-
version into low hoiling elefinie hydrocar-
hons-is suppliad to the vapour ssparating
sone; said high boiling components are 65
separated and removed in admixiure with
the non-vaperous residue of the convergion
products while the initial hydrovarbon
material to be convertéd is vaporised in
said vaporising zone and subsequantly 100
coudensed in:the fractionating gone in
admixtuze iwilh the reflux condensaia
fractions of infermediate boiling range to
be subjected to the revaporisation and
cracking, . - . .

12. Processfor the produetion of olefinic
hydrocarbons. cupable of polymerisation
into heavy hydrocarbon mixbures of the
charaster of lubricating oit frem hydzo-
carbon mixtures of predominantly para- 110
finie character substantially as deserthed.

Dated this 9th day of April, 1937.
ALBERT L. MOND,
19, Southampion Buildings,
‘(thancery Lane, London, W..C.2,
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