- PATENT SPECIFICATION

Date of filing Complele Specification : June 21, 1930,
Agpplication Date ; July 28, 1949. No. 1985049,

Complete Specification Published : Jan, 14, 1953,

Index at Acceptance :—{lass 32, E2.

COMPLETE SPECIFICATION.

Improvements in or relating to the Production of Olefinic
Hydrocarbons by Cracking Wax and Wax-Containing Materials
and to the olefinic Hydrocarbons so Obtained.

We, *“ SEELL ©° REFINDNG AND MAREEIING
Compaxy LIMETeED, 8 British Company, of
8t. Helens Court, (reat St. Helens, London,
B3, Prae Jamus GARNER, B.A, PH.I,, of
2 Woodelnse, Hooton, Wirral, Cheshire, and
SipxEY Bboar MmEs, B.S0., of 5 Marlow
Parrace, Wrexham Street, Mold, Flintshive,
both British Subjects, o hareby declare the
invention, for whichk we pray that a patent

10 may be granted to us, and the method by

<% py o direction given under Section 17(1) of the Patents ict 1940 this applica—

SPECIFICATION MO. SBE00O

vaporisation in a flash evaporator mnit at &
suitsble temperature which generally is just
helow 500° O,  Thereafter cracking is effected
in the vapour phase between 500° C. and
600° C. vnder moederately elevated pressures
up to about 60 Ibs. per square inch to yield
the desired olefinic materiais.

Tt i& however frequently found that only a
fraction of the initisl material mndergoes
avaporation in the flash evaporator unit, and
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carbon waxes of various types have hoon sub-
jected to cracking and notably parafin wax
containing materiuls hove proved of valus as
cracking stock. Such materials may for
instance mclude waxy material extractod
from a minoral oil distillate or residue by
chilling and pressing or by known solvent
extraction processes. Purified produets are
not essential, and valuable hydrocarbops van
for instanve be obtained from a slack wuax
derived by solvent extraction of a4 waxy
mineral lubricasing oil.

In the trewtment of a paratin-wax con-
taining material as for instance slack wax, to
obtain olefinic hydrooarbons having at least
five carbon atoms in the molecnle, vapour
phase cracking is effoctive, and to this end

" the material in subjested fo preliminary

[Price 25, 8d.]

DB 40247/1(15) /&340 150 12/62 R

perature betwoen 350° (. and 460° C. for a

period varying botween four hours and one |

guarter of an hour—which thermal treatment
is hereinaficr generally reforred to as  soak-
ing * or ** thermal soaking » of the product—
the nature of the residue can he so modified
that on further flash evaporation further
armounts of material are vaporised snd the
residue fnally remaining Is substantially
reducerd, say to 609 or less of the amound
of the evaporator residue normally obtained.
Moreover the additional material avaliable
for civenlation to the cracking furnaces yields
valuable olefinic hydmcargons on being
subjected to vapour phese eracking condi-
ticny. .

Since the essential feature of the present
invention is the therraal soaking of thut
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hydrocarbon wax or material containing the

same which iz not izitielly volatile when sub-.

jected to flashing conditions ineluding tem-
peratures up to 500° (. in the evaporator,
guch thermal soaking may be applied sither
to the initial feed-stock of hydrocarbon wax
or maierial containing the same, to & com-
Lination of fresh feed-stock and re.cycle
feed-stock (that is to say, volatile unaraclked
or partiully eracked hydrocarbon nraterial
which has been condensed in a fractionator
and sepatated from the desired cracked
olefinic hydrecurbons) or to the evaporator
residue. However, it is generelly preferred
to snbject only the evaporator residue to the
said soaking treatment sinee smaller capacity
eguipment is thus needed. Furthermore, it
has been found that products yielding 2
higher proportion of valuable olefinie hydro-
carbond on eracking are obtained by soaking
the evaporator vesidue without admixture of
fresh wax feed or fresh wax feed combined
with retyele feed-stocl.

Aceording to the present invention there-
fore the vapour phase thermal erneking of
hydroearhon wax or matevials containing
hydrocarbon wax, preferably paraffin wax-
containing material, at a temperature in the
region of 500° C. to 600° C. is-characterised by
subjecting at least that part of the feed-stock
which is not initially vaporised under
flashing conditions, with or without steam,
at tempersturcs below 500° C., to a tem-
perature between 3907 C. end 450° C. for a
period which decreases as the temperature
inrereases and varies from four hours ot 390° C.
to one quarter of an hour ab 450° C., and the
heot treated material is subjected to flashing
at temperatures balow 500° O, followed by
vaypour phase thermal oracking of substan-
tiefly all of the resnliing vapours at a tem-
perature in the ragion of 500° C. to 600° C.

More specifically stated, in a vapour phase
thesmal eracking of & sluek wax =i a tem-
perature intermediste between 500° €. and
600° C. in accordancc with the present
invention, at least that part of the feed-stosk
whick camnot initially be vaporised under
finshing conditions at 480° C. to 500° €. is
subjocted to a temperature between 410° G.
and 440° ., and preferably between 405° C.
and 423° (., for 2 pericd which deoressis as
the temperatnre increases and varies from
two houors al the Jower temperatures to onc
honr at the higher temperatores and the heat-
treated waterial is subjected to flashing
eonditions at 480° ¢, to 500° C,

" Fn the preferred method of practising the
present invention eracking is effected in the
presezee of super-heated steam which may
be present in the flash evaporator and the
evaporator residme is subjected without
admixture with initial feed-gtock or recycle
feed-stock to the above specified thermal
souking treatment after which it is subjected

0 preheating followed by vaporising treat.
ment in the flash evaporator with further
amounts of fresh feed-stock and for recyele
feed.-stoele,

A process for eracking hydroearbon oils
has previously been propesed which com.
prises preheating the oil to & distillation
temperature, vaporising the preheated oil,
eracking the vapours, arresting the eracking
reaction by eonling the cracked producis by
contuct with o ocooler hydrocarbon wil,
reheating the mmvaporised residue from the
vaporising step sn a8 to reduee its viscosity
and to increase the percentage of vaporisable
megborial in ib, mixing the reheated material
with, the mixture of rooling oil and cracked
produets resulting from the arresting step,
vaporiging the mixturs thus obtuined and
fractionating and comc jnsing the resulting
vapours to obtain the final distiliate. The
oil whioh is preheated may be u mixture of
charge oil and fractionator hottoms (referred
to nz reflux condinsate) from the frae-
tionating tower in ‘which the fractionation
takes ploce and to which frzctionating tower
charging stock is supplied. By carrying out
this previously proposed process, therefore, a
certmin proportion of the material from the
rehazted unvaporised residnme from the
vaporising of the preheated oil may be with-
drawn from the fractionating column to-
gether with the fractionatar bottoms amd
subsequently subjected to flashing and
vapour phase cracking. Furthermore, any
light material formed in the reheating step is
removed from the system as fractionator tops
without passing through the vapour phase
eracking coil.

The process of the present invention is
primarily distinguished from this previous
proposs] by the fact that after the period of
Ticat treatment at a temperature between
200° O, and 450° (., ar between 410° ¢, and
440° O, the heot-treated muterial is roturned,
withont undergoing intermediate fractioha-
tion, to the flash evaporator which precedes
the cradking stage so that substantially all of
the vapow (i.e. light material) obtained
from the heatirsated material ig subjerted
o vapour phase thermal cracking.

The invention will now be further illus.
troted by reference to the diagrammatic
drawing which acnrorrpanied the Provisional
Specification and which shows a plant for
ernclking slack Wex in accordance with the
present invention.

This plant comprises a fornace F with 2
preheating coil 3 and a eracking coil 7, 3
roaking tank 8, flash “evaporator E and 2
fractionator D.

Fresh feed of slack wax ut a temaperatare nf
about 100° C. is introdueed through the pipe 1
at the bottom of the fractionstor D when it
mixes with hot re-cycle feedstock, and the
mixture at 340° C. to 360° C., into which
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gteam may be injected, fows through pipe 2
to the preheating coil 3 in the fwnace F,
where its temperature is raised to abomt
480° C. to 500° C. Thence il passes by & pipa
4 to the flash evaporator B where it mixcs
with preheated steam initially at a tempera-
tuge of 440° (. and a pressare of 60 to 90
pounds per square inch {gauge} introduced
through the pipe &, The mixture of vaporised
hydrocarbons and steamt then passes along
the pipe b o the eracking goil 7 in the furnasce
1 where the temperature is about 510° C. to
560° C. wwl whers cracking takes place in
about 1 to 2.5 seconds. The mixture from
the cracking coil T pesses via the pipe ¥ w &
frackionator T and receives an wlmixtare
of quenching water from the pipe § to assist
eondensation. A mixture of olefinic hydro-
carhons is withdrawn from. the top of the
fractionator D and condensed hydrocurhons
{ra-eycle feed-stock) are re.eycled with fresh
feod admitted to the pipe 1. The plant
pressure is from 10 to 23 pounds per square
inch gauge. [

The evaporator residuc which accumulates
in the base of the evaporatar E, is passed;via
a pipe L0 through a coil 11 in the furnace F to
the soaking tank 8. The volume of this tank
& and the conditions ineoil 1l are g0 related
to the throughput tate of the plant that the
required spaking conditious are egtablishod
in this tank, for example 2 hours vesitdence at
410° C. 'The soaked residus leaves the tank
S thyongh the pipe 12 and joins the stream of
material in the coil 3. )

Tn a continuons eperation it is [ownd that
the build-up of evaporator residue in the case
of o feed-stock such as slack wax- often
reaches proporfions which preveut smooth
running of the plant. In this connection it is
40 be noted that the evaparatur residue may
show a tendency towards coke formation and
an excessive Luild-up of evaporator residue

can invoive soaking conditions aooentuating
his tendency or leading to a development of
coking which eannot be tolerated. T'o avoid
such a contingency in vontinueus operation a
pipe 15 leading from the hase of the soaking
tank § is used to bleed off continuously a
quantity of svaporator residue equivalent to
bebween 3% and 10% of the fresh feed. The
exxnct quantity thus bled off is adjusted to be
she minium consistent with the prevention
of coking and may gunerally be regarded 23
waste; In same cases, however, it is con-
vemient to sabjeet it o a suaking treatment
in a location other than that of the continnous
process described above. Bled-off residne
souked in this way is preferably seenmulabed
in a storage vessel until a convenient uankity
has been obtained for scuking treatment;
this soaking is thus carried out asa dis-
continuous ar hateh. treatment.

Valves V1, V2. V3. Vid und V3 and pipes 13
and 14 make it possible to pass either fresh
feed from the pipe 1 or u recyrle feed from
the pipe 2 or mixtures of these two, a8 well ag
evaporator residue. to the soaking tank §, by
means of valve manipulations which are
evident from the drawing.

It will readily be nnderstood thab the
procsss desyribed above may he modified by
allowing the evaporator residuc to accuma-
late eitlier in the evaporater or in » suitable
storage vessel and then o paTry ouk the snak-
ing as a separate operation Jistinct from the
main cycle of operations, for example in a
soparate apparatus.

The fallowing Table I gives typical con-
ditions obtaining in the flash evaporator when
slack wax from a residual ofl is used as the
starting material in a vapour phese gracking
pracess carvied out in accordance with the
present invention {Huns 3 and 4) apd in a
conventional manner with no thermal soaking
(Runs 1 and 2).

Tamie L
Ruao. No. 1 2 3 4
Fivaporater Residue
Feed .
Unsoaked Soaked

Tvaporator level ... om. 8 25 25 8
Evaporator terzperature *C. 490 476 488 482
Evaporator bottom temp.® °C. 424 425 425 423
Unit pressure ... .. Dalg 20 20 20 20
Stoam [hydrocarbon ratio wiv  1.0:020 1:021 1: 023 1:0.22
Regidue as % on feed - 75 57 36 5

* Temperature of liquid in evaporator.
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The conditions of soaking the. evaporator
residue in Buns 8 and 4 of Table 1 and
certain results are shown in Table TL

Tarue LI

Temperature of soaking chamber, . 425
Residence time in soaking chamber,

minutes - - .- . .. 45
Cas evolved, %, w. on feed ‘e 2.6
Tistillate evolved, % wt. on feed .. 2.2
Mol. wt. of soaked material . . .. bBOp*
Mol. wi. of feed . .- .. T72h%

* Mol. wt. calculated from refractive index
and melfing point.

The sualed residue had the appeurance of
heavy fuel oil, but it still had a definite zeb
period.  An incrcase of 30, in the residence
time produced a material which was still
liguid at rocm temperature.

The following Tahble JII gives a comparison
of the results obtained with various evepora.
tor residues, soaked and unsoaked, when fed
alone to the initial input of a eracking cycie
working under similar conditions in each cnse.
Data are also included for similar runs using
a fresh {Le. not previously subjected ta
ﬂ:;shing conditions) slack wax from a residual
oil.

Tanrze HL
Gg—cla Gmked djslri]late 31pha*oleﬁ.ne

Feed content

o (on feed) Br. No. ratio*
Fresh slaclk wax ... 30.8 45 100
Wax from a residual oil evap. residue ... 1i.2 64 57
Wax from a resichial oil soalied evap. residue 33.2 : 63 61
Wax from a distillate oil evap, residue ... 10.2 0 63
Wax from w distillate oil soaked evap. residue 15.6 66 e

alpha-olefine content of eracked distillate of run
* yativ =
slpha-olefine content of eracked gi

Phe maserial iperease in the Cp—Cig
eracked distiilate product from the soaked
evaporator residues, while maintaining com-
parable hromine wumbers and sipha-olefine
contents as _compared with the unsoaked
evaporator residnes is apparent from the
tabolated duta in Table IIT. At the same
time the alpha-olefine content is as much a8
sbout 6097, of what it is for the fresh wuxy
feed.

"According to a further modification of the
process of this invention there is introduced
nto the soaking tunk selucted hydrocarbon
frootions with the object of establishing
theyein equilibeium conditions which tend fo
produce larger amounts of produets subse-
fuently vaporisable fur the desired ceacking
vperation, Thus ydrocarbon fractions of

_ gasoline hoiling range may be introduced to

trerease the viclds of waxy products suibhle
for vapour phase crackiny from the material
undergoing sosking. Since this modified
tochnique involves maintaining sufficient.
pressure in ihe soaking tank to keep the
aagoline boiling range fraction liquid, i is
generally more conveniently ecarried oub with
batchwise soaking.

Phe additional cracked unsaiurated hydro-
enrboms which can he made available by
subjecting that part of the feed-stock which
is not initially vaporised wnder flaghing

gtillate fresh wax Ton

conditions to & therma) soaking as speritied
above with the subsequent application of
vapour phase cracking conditions te the
material so treated constitute 2 range of
products of very congiderable value and
imterest in » diversity of syntheses in the
chemical and the petroloum fields.” The
unbare of these additional unsatursted
products may perhaps differ a little {rom
thase obtained by the vapour-phess cracking
of the uutrested initial waxy feed-stock bib
the differences, if any, have not yes Locn
ehucidated and in any event eerlainly do nob
detract from their value as raw materials for
varions commercial manufectures.

What we claim is :—

1. Aprocess for the vapour phase thermal
cracking of hydrocarbon wox or materials
containing hydroearbon waX at a teInpora-
fure in the region of 500° C. to 600° C.
characterised in that at Jeast thab part of the
feod.stock which is not imitially vaporised
under Hashing conditions (with or without
gteam) ab temperafures below 500° C., is
subjected to a temperature hetween 3807 C.
and 450° C. for a peried which decrensea
as the tomyperature increases and  which

varies from four hours at 360° €. to ovne -

quarter of an hour at 450° C. and the heat-
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.treated malerial is subjecied to {loshing ut Al hour at 460° C. and from which it is
. temperatures . below s00° C. followed by continuously withdrawn and fed fo & pre-
vapour phase thermal cracking of gub. hesting eoil where it mixes with initial feed-
stentially all of the resulting vapours at o stock and recycle feed-ssock and passes to 50
temper&t.urajnt,he region of 500° . 50 600° 0. the, fiash evaporator bogether with these
9. A process for the vapour phase thermal feed-stocks. -
aracking of 2 -slack wax &t o temperature 8., A Pprocess -4 eloimed in Claim 7-in
. hatween 500° C. and &00° C. in which at Jeast whioh a minor proportion of the unvaporised
that parv of- the . [ead-stock which eamnot parb of the feed-stock is continuously bled oft 35
inifielly- be. vaporised in-a fash evaporator in ordor to minimise or - eliminate ooko
: {with or-withoub steamm) at 480° C. fo 500° ¢, formation.
js-subjected o a temperaturc between 9. A provess as claimed in Glaim 8 in
410° . . and -440° ¢, for.a - petiod which which the wminor proporiion of the un-
decreases: as Lhe tempereiure increasescand  vaporised part of the feed-stock which is 60
which varies from 2 hours at 410° O. to continuously bled off is sepazately subjooted
.1.hour ap 440° C. respectively and i there- 1o a temperature between 390° C.and 450° C.
affor returned directly to the Hagh evapomior. for a period of time which- decreases as the
5. A process as claimed. in pither of the femperature inereases and which varivs from
preceding elaims in which cracking is eﬂ'?cted foree hours at 390° C. to one quarter- of en 65
in the presence of super-heated steam. hour at 450° C. :
.4, A process os claimed in any one ¢f the 110, Aprocessas claimed in any one of the
vpreceding - elalms in which oniy thd mm- preceding Claims 1 0 6 iz which the umn-
vaparised part of the foed.stock is subjoted  vaporised parb of the-feed-stock is subjected
. 0. Lemperaburs betwesn 390° O.and 450°C. to a temperature befwoon 390° C. and 0
_or between'410° C. and 440° C. . 430° C. for a period which deoveases a3 the
5. -A process:ns claimed in-any One fthe _tomperature inereases and whieh varies
_preceding claims in which cracking | takes from four hours at 390° C. to ono quarter of
~place ab & temperature between 540° O, and  an hour at 450° C, in the presence of selecter
5a0° O.:for a period between ] and 3.5 hydrocarbon fractions in order $o establish 73
-saconds. equilibrinm  conditions tending to erease
6. -A process as claimed In any ono of the the yield of products gnbsequently . vaporis-
. precerling Claims.2 to 3 m which feedwmtock able for the eracking cperation.
enters the flash svaporetor at & tenperature il. A process for the vapow ( phase
between 480° C.-and 800° C. and isthere thermal erackiig of hydrocsrbon wax or 8
contacted with steem initially at a tom- materials containing hydrocarbon wax sub-
perature of shout 240° C. and » pressure of stantially as hereinbefore deseribed -with
&0 to 00 pounds psr square inch (gaugs). referepve to the drawing accompenying the
7. A process ss claimed in any ous of the Provisional Specification. :
preceding eaims which operates continuously 12, Uracked hydrucarbens whenever pre- 85
and in which the unvaporised part of the pared by the pronass daimed: in.any one -of
teed-stook is continmously fed from & flash the precsding claims.
evaporator t0 a soaking tanl where it Is
subjscted to a.temperature between 3490° G. H. 1. DOWNIS,
and 450° O. for & period which decreases as Agent for the Applicants,
the temperafure. increases and which vories St. Helens Oourt,
from four hours at 890° C. to one quarter of Great St. Helens, London, E.C.3.
PROVISIONATL SPECIFLUATION.
Improvements in or relating to the Production of Olefinic
Hydrocarbons by Cracking Wax and ‘Wax-(}ontainingiﬁa.tarials
ond to the olefinic Hydrocarbons. s0. Obiained. -
"We, ** SEELL 7 REFIVING AND MAREETING "Thig . mvention . j& ocoucerned ~with - the
Coupawy Limyrep, 2 British Compary of .thermal sracking of waxes, such a3 paraffin
St. Helens Court, Great St. Helens, Topden, -wax o - yiold . miztures -of . glgfinie  hydro -
VEL0.3, Panre Jaxes GARNER, 3.4, PED., of oarbons inelizding various long-chain olefines, 100
-5 YWaodcloss, Hooton. Wirral, Chnshivn, and  as foo-instance thosa containmy 15 or more
Smoyey Eogar IILES, B.5C., of 3 Marlow  oardou aoms. A ]
Tercies, Wrexiiwm Streep, Mold, Flinsshire, Taa thermal eracking of waxes and wazy
both British Sabjests, do hereby daslace the mesial s bam \ swn and prastized fou
nature of this invension to bs as follova i goms bim> and with bho sid of this teshnique 105

BAD ORIGINAL
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a range of unsaturated aliphatic hydro-
carbons can be secured which individually
or in sdmixture can find application in the
synthesis of a variety of useful commercial
products, Waxes of various types have been
the subject of cracking experiments and
notably paraffin wax containing materials
are uf value as cracking stock. Such
raterials may for instance include waxy
moterial exiracted frum a mineral oil
distillate or residue by chilling wnd pressing
or by known solvent extraction processes.
Purified products are not essential, and
valuable hydrocarbens can for instance be
ohbtained from & sleck wax derived by solvent
exlraction of 2 waxy mineral lubricating ofl

Tn the treatment of a paraffin-wix con-
taining material, as for instance slack wax,
to obfain olefinic hydrocarbons having at
least fve carbon atoms in the mnolecule,
vapour phase cracking is effective. and to
this end the material is subjected to pre.
liminary vaporisation in a flash evapurator
unit at a suitable temperature which
generally is just helow 500° C. Thereafter
cracking iy cffected in the vapour phasc at
between 500° &, and 600° C. nnder moderately
elevated pressures up to about 60 Ibs. per
sg. inch to yield the desired olefinic materials.

Tt is however frequently found that only &

" fraokion of the imitial material wndermoes

evaporation in the flash evaporator unit, and
as much as 20 to 50%, of the material may
remain as a vesidue, herein referred to as
** gvaporator residne.” From the stand-
point of the elliciency of the cracking
operation snch an evaporator vesidue is a
marked disadvantage, and the more so
becauss tmch svaporutor vesidue is not Hself a
produet of much commercial value, Acecor-
dingly any steps which minimise the amount
of evaporator residuc and inorease the velume
of hydreearbons passing to the cracking
furnsees, thereby enhancing the yield of
olefinic hydrocarbons, comstitute a mosi
desirable technieal advance in this particular
field.

1t has now been found that by subjecting
the aforesaid evaporator residue fo a tem-
peruture between 39G° C. and 450° C. for a
perind varying between 4 to 1 hours—which
thermal freatment is hereinafter generally
referred to as “soaking ” or  thermal
snaking * of the preduct-—the nature of the
residne can be so modified that on frther
Hash evepnration further amounts of material

-aze vaporised and the residue finally rernain-

ing is substantially redneed, say to an
amount which is between one.twentieth and
one terth of the amamt of the original feed-
stock. Moreover the additional material
available for circulation to the eracking
furnaces vields valuable olefinie hydrocar-
bons on being subjected to vapour phase
cracking conditions.

Since the essential feature of the present
invention is the thermal soaking of that
waxy material which is not normaily volatile
wlhen flashéd in the evaporutor up to 500° C.,
such thermel snaking may be applied either
to the inftial wax feed-stock, to a combina-
tivn of fresh fead-stoek and re.cyele feed-
stock (that is to say, volatile uneracked or
partially cracked hydrocarbon material which
has been comdensed in a fractionator and
separated from the desived eracked olefimic
hydrocarbons) or to the evaporator residue.
However, gince the evapurator residue is of
smaller bulk than the aother materials. it is
preferrad to subject only this maferial to the
said soaking treatment since smaller eapacity
equipment is thus needed. Turthermore, it
has been found thut products yielding a
higher proportion of valuable olcfinie hydro-
carhons on eracking are obtained by soaking
the evaporator residue withous admixture of
fresh wax feed combined with reeyele feed-
gtoels.

Aecording to the present invention there-
fore the vapour phase thermal cracking of
waxy material, preferably parafiin wex-
containing material, at a femperature in the
rogion of 5007 C. to 600° C. inehides the step
of mbjecting at leash that part of the feed.
stonk which 18 aot initially vaporisable when
flashed with or without steam at tempera-
frres just below 500° C. to a thermal soaking,
viz. & heat treatment st batwesn 360° C. and
450° C. for o period of 4 to 1 hours.

Mdre specifically stated the present inven-
ticn ineindes in & vapour phage thermal
eraclking of a slack wax &b a femperatire
intermadiate between 500° (. and 600" C,, the
step 4f subjacting b least that part of the
feedstbel which cannot be initinlly veporised
in a fizsh evaporator at 480° C. to 360° C., to
u thermal soalking, viz. o heat treatrent ab »
temperatare intermediate hetwesn 110° C.
and 440° C., and preferahly hetween 405° C.
and 423° O, for » period between 2 uad 1
hours.

In the preterrad method of practising the
present invention eracking is effevted in the
presence of superhested steam which may be
present in the flash evaporator and the
evaporator residue iz subjected  withoub
admixture with initial feedstoek or recycle
feodstock to the above specitind thermal
suaking trestment after which it is subjected
to vaporising treulment in the thsh evapora-
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tor with forther amomuts of fresh feed-stock

a

and for tecycle feed-stock. :

The invention will now be {urther illus-
srated Ly reference to the aeccompanying
disgramnativ drawing which shows a plans
for cracking slick wax in accordanee with
the novel process speeified ahove.

This plant compriscs a furnace F with a
preheating oofl 3 and » vracking coil 7, a
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soaking tunk 8, flash evaporator E and &
fractionator D. v

Frosh feed of slack wax at a tempernbure
of about 100° C. is introduced through the
pipe 1 ab the hottom of the fractionater D
when it mixes with hat re-cyele feedsbook,
and the mixture ab 340° C. to 3607 C. Hows
threugh pipe 2 Lo the preheating coil 3 in the
furnzee I, where its temperature is raised to
about 480° C. to 500° G, Theuee it passes
Dy o pipe 4 to the flash evaporator B where it
mixes with preheated steam initlally at a
temperature of £10° C. and a pressure of 89 to
90 pounds per square inch (gauge) introduced
through the pipe 5. The mixture of vaporised
hydrosarhons and steam then passes along
the pipe 6 to the cracking eoil 7 in the
furnace B where the temperaturs is aboub
540° (. to 560° C. and where cracking fules
place in about 15--25 sceonds. The mizrure
from tho erasking eoil 7 passes via the pipe §
to a fractionator TF and reeeives au admix-
sure of quenching water from the pipd 1 to
assist condensation. A mixture of olfinie
bydrocarbous is withdrawn from the fop of
the fractionator I sud condensed lyidro-
carbons (re-cvale foed-stock) ere ve-pyoled
with fresh foed admitferd to the pipe 1. The
plent pressure is from 10 te 23 pounds per
square inch gauge.

"The evaporator residue which accumulates
in the hase of the evaporator B, is passed via
& pipe 10 throngh a coil 11 in the furnace ¥
to the soaking tanlk 8. The volume of this
tank 8 and the eonditions in eoil L1 are so

- related to the throughpat rate of the plant

10

50

that the required soaking - coudilions ave
established in this tank, for example 2 hows
residence at 410° €. The szoaked residne
leaves the tenk S through the pipe 12 and
joins the stream of material in the coil 3.

A pipe 15 leading from the base of the
soeking tenk S is used to bleed off continu-
onely a quantity. of evaporator residue
equivalent bo between 3% and 109, of the
{fresh feed. The exact quaniity thus bled off
ie adjusted to be the minimum eonsistent
with the prevention of e¢oking and may
generally I}:a regarded as waste; in some

-eazes, however, it is nonvenient to subject it

to & soaking trestmont in a losation other
than that of the continnous proeess deseribed
ahove. - Bled-off residue soaked in this way
in preferably accumulated in & storage vessel
until a eonvenient quantity has heen obtained
for soaking treatment ; this scaking iy thus
carried oub 83 o discontimuons or batch
treatment.

Valves V1, V2, V3, V4 and V5 and pipes
13 and 14 make it possible to pass either fresh
fead from the pipe I or & ro-oyols feed frem
the pipe 2 or mixtures of these bwo, as well
ag evaporator residue, to the spaking tank 8,
by means of valve munipulations which are
evident from the drawing.

7% will readily be understood that the
process described above may be wmodified by
allowing the evaporator residue to accurmu-
jate either in the evaporator or in u suitable
gtorage vessol and then to cacry out the
sozking as & separate operation distinet frem

- the main cyele of operations, for example in a

sepurate apparatus.

Aceording to u further modification of the
rocess of this invention there is introduced
into the soaking tank selected hydrocarbon
fractiong with the ohjset of establishing
therein equilibrinm conditions which fend to
produce larger amounts of products subse-
quently vaporisable for the desired cracking
operation. Thus hydrovarbon frackions of
gasoline ofling range may be introduced to
inerease the yields of waxy products suitable
for vapont phase cracking from the material
undergoing soaking. Sinee this modified
technique involves maintaining sufficient
pressure in the soaking tank to keep the
gasoline boiling range fraction liquid, it is
generally more conveniently earried out with
batehwise soaling. - -

The additional eracked unsaturated hydro-
curbong which ean be made availsble by
subjecting the initial feed-stoel ar evaparator
residne to a thermal sosking as specified
above with the mibsequent application of
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vepour phase cracking conditions to the

material so treated constitute & rangs of
produsts of very considerable value and
interest in w diversity of syntheses of interest
hoth in tha chemieal and the petroleum fields.
The nature of these additional unsaturated
produets ey perhaps differ a little from
those obtained by the vapour-phese orasking
of the untrested initial waxy feed-stock but
the differences, if any, have not yat been
elucidated and in any event certainly do not
detrach from their value ss raw materials for
varions comiucreial mannfactures.

Dated this 27th day of July, 1048,

H., I DOWXIS,
Agent for the Applicants,
20, Bishopsgate, Loudon, E.C.2. '

Abingdon ¢ Printed for Ter Majesty’s Btationery Office, by Burgeds & Son (Abingdon), Ltd —1952,
Published at The Datent Office, 28, Southampton Buildings, Loudan, W.C.2,
from whieh enpios may bo oblained.
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PATENT SPECIFIGATION 686,000

Diate of filing Complete Speeification ; June 21, 1950,
Application Date : July 28, 1949, No. 19860 49, '

Complete Specification Duyblished : Jan. I4, 1953,

Index at Acceptance :—Class 32, E2.

COMPLETE SPECIFICATION.

Improvements in or relating fo the Production of Olefinie
Hydrocarbons by Cracking Wax and Wax~Confaining Materials
and to the olefinic Hydrocarhons so Qbtained.

We, ©“ SHEIL * REFINING AND MapEwrING  vaporisation in @ flash evaporator unit. st & 45
Company Liparep, a British Company, of suitable temperaturs which generally is just
gt Helens Court, Greas St. Helens, London,  below 500° O. Thereafter orarking is effected
15.0.3, Pemae JAMES GARNER, B.A., PILD., of in the vapour phase between 500° C. and
2 Woodslose, Hooton, Wirral, Cheshire, and  600° Q. under mudorately elevated pressures
Sypwmy Epcar Mims, BsC, of 6 Marlow. up to about 60 ibs. per square inch to yisld 50
Terraeca, Wrexham Street, Mold, Flintshire, the desired olefinio materials.
hoth British Subjects, do hercby dsclare the T is however froquently foand that only =
invention, for which we pray that a patent fraction of the initial material undergoes

10 may be granied to us, and the method by evaporation in the flash evaporator unit, and

SPECIFICATION NO., 686000 -
TNVENTORS:— PHEILIP JAMES GARNER AND SIDNEY EDGAR MILES

<= ae o dlvection given under Sectlon 17{1) of the Fatents sct 1949 this applica~
tion progeeded In the nama of "8hellw Refining and Harketing Company 1imited, a British
company, of St. Helen's Court, ‘Great St. Pelen's, London, Belas B .

THE PATENT OFFICE
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ocarbon waxes of varions types have besn sub- perature between 300° (. and 460° C. for a
jooted to cracking and notahly parafin wax peried varying betwoon four hours and one
containing materials have proved of valus as  quarter of an hour—whick thermal treaiment
eracking stock. Such maleriels may for is hereinafter generally referred to as “ soak-
instance include waxy materisl oxtracted ing " or  thermaal soaking " of the product— 73
from = minoral ofl distillate or residue by the nature of the residue con he so modified
chilling snd pressing or by kuown enivent that on further flash evaporation further
oxtraction processes. Purified produsis are amounts of material are vaporised sud the
not ossential, snd valuable hydrooarbons can rasidue fimally remaining is substantially
for instonee be obtained from a glack wax reduced, say to 80%, or less of the amount 8G
derived by solvent extraction of 5 waxy of the evaporator residue normally obtained,
rmineral lnbricating oil. Moreover the additional matcrial avalisble

in ihe treastmeni of & paraffin-wax con- for eivenlation to the cracking furnaccs yields
taining material as for nstuncs glack wax, to  valuable olefinic hydrocarbons ou being
obtain olefinfe hydeocarbons having ot least subjected to vapour phose oracking coundi- 83
five carbon atoms m ihs molecule, vapour tions. .
phase cracking is effeciive, and to this end Since the essentinl festure of the prescut

' the material is subjected fo preliminary invention is the thermal soaking of thut

[Price 2s. 8d.) :



