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WD 2004/ 067486 PCT/ ZA2004/ 000012 PROCESS FOR THE
PREPARATI ON OF AND COWPCSI TI ON OF A FEEDSTOCK USABLE
WO OR4DEESPREPARATI ON OF LONER OLEFI NS Fi el d of p¢v@A2004/000012
Invention 5 The invention relates to a process for
the preparation of |ower olefins and a conposition of
a high performance feedstock usable in a process for
the preparation of |ower olefins froma hydrocarbon
PROOESS FORTHERREPARATION GF ANDREOMPOSHIONOFMOFEEDSTOCK
above the boiling point range of the | ower ol efins.
I n part USABLE, FORITHE PREPARATION OFLOWIER OLEFINS
advant ageously when the 10 |ower ol efins process
obj ective is propyl ene. Background to the Invention
The thermal cracking process for production of |ower
Fi€ld of tieInvaiont i nes al so known as 15 steam cracki ng or
pyrolysis, is the nost inportant commercial route for
the production of ethylene, propylene and other | ower
ol efins froma hydrocarbon containing feed including

Th@tinvehﬁé}ﬁtela?es fid 2pfcb QB fcﬁft}Hé/ﬁreﬁeﬁﬁloQ‘Hf howAG oR@ind bind ABGEpRition of a
the | ower ol efins. The chem cal reactions that occur

drfdBn le8 TERAL o K RGKE NG BhrBcdsH &irRASHR é(tl oW QBN from a
when processing heavy feedstock at conver si on.

hym%gﬁf)&?w% Iﬁernﬁin% %g@r ﬁjﬁ?dﬁgt b isd | qg%&(ﬁ‘{(bOIHflg Er_lﬂﬁr Wﬁé“é)émlng point

feedstoc S suft erna crac

ar%1 L F Iﬁlerlgw&folé}ﬂlg h Wréc%fag ShA %%%%f(tgg ?l%g%s JH%({M?%%EI??}? When the

rrmary reactions that ace In

lox%r%ge?m's ?ﬁ)lc%sg%‘pfeaﬁ/etlbﬁﬁ decorrp03| tion of the

react an ree- 04/ 067486 PCT/ ZA2004/ 000012
radi cal chaln mechani sm i nto hydrogen, nethane,
et hyl ene, propyl ene, butyl enes and hi gher

Background to the Invention

The thermal cracking process for production of lower olefins, sometimes also known as
steam cracking or pyrolysis, is the most important commercial route for the production of
ethylene, propylene and other lower olefins from a hydrocarbon containing feed including at

least a fraction above the boiling point range of the lower olefins.

The chemical reactions -that occur during thermal cracking are increasingly more complex
when processing heavy feedstock at high conversion. Naphthas are regarded as the lightest

of the heavy feedstocks suitable for thermal cracking.

The thermal cracking of naphtha feedstocks proceeds in two stages. The primary reactions

that take place in the first stage include the thermal decomposition of the reactants by free-
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ol efins. The second stage involves three types of
reactions: a. further thermal cracking of the olefins
waleowedss rom t he primary reactions; b. produckCDaAZi04/000012
paraffins, diolefins and al kynes fromthe sane ol efins
via 5 hydrogenation and dehydrogenation; and c.
condensation reactions to aromatics and cycl odi ol efi ns
nol ecul es which are stable and, ultimately, lead to
radiaak ehail mashanisteintgylirogem tmdtisanayvvdlydensf prepylénes Buty 8@ a4B{l higher
in which it is disclosed that a 10 hydroprocessed
olesiynt Tietsecondistagé inaclvesahreregpedoef redctioked usi ng a t her nal
cracking process to increase the selectivity of the
a. cr afikithagh@imat ascingoofltmsefimldefivedSronhthe paimafyatetoisd t he
thermal cracking of unhydroprocessed synthetic oi
b. f r apiotd@iti®on Obf Cpaisfeingi Hiolkgihs vad hyidnhes afidianticeagae oldes via
i deal characteristics of a synthetic naphtha usable
hy&ﬁgmﬁh@1@ﬂQ@Hﬁﬁmgﬁmﬁﬁ dmawer ol efins 15 have been
defined in an earlier paper by Frohning and Cornills

c. (Hy 86rReaREaN reRE @78 36 aftfhaticdNANd cyellfoletths Lﬂ&eclr‘ﬂe@)whla_mﬁﬁé stable

i ndi cated that the high content of unsaturated

an® AR Y Sead th BGkeldi Ng ol ef i ni ¢ speci es reduces the
versatility of the synthetic naphthas as a cracking
feedst ock unl ess part of the unsaturation is renoved
by hydrogenati on. They indicated that the idea
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erence 1 S” na ropsc rea
cracklnr % grghgf{irsogroceﬁs?cp wn&jllélt(i"g il fracrt]lons or cru q denve% 8&—r0carbon feeds.
&8ss process carb

wonoxrde 25 and hydrogen are reacted over an iron,
cobal t, nickel or rutheniumcontaining catalyst to 2

The 1deapgéa(rg:(tse7rf§t§gs c?fcer/syzn@l%gg Ll"llap Or(l)ao %szable for the production of lower olefins

have been defined in an earlier paper by Frohning and Cornills (Hydrocarbon Processing,
Nov. 1974, p.143-146). They indicated that the high content of unsaturated compounds,
including olefinic species reduces the versatility of the synthetic naphthas as a cracking
feedstock unless part of the unsaturation is removed by hydrogenation. They indicated that
the ideal target would be a residual content of 10-15% olefins. Surprisingly it has been found
that a synthetic naphtha with an olefin contents above this range performed as a cracking

feedstock better than a fully hydrogenated synthetic naphtha.

In this specification reference is made to Fischer-Tropsch (FT) reactions, FT reactors, FT
products, and the like. The FT process is a well known process in which carbon monoxide

and hydrogen are reacted over an iron, cobalt, nickel or ruthenium containing catalyst to
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produce a m xture of straight and branched chain

hydr ocar bons rangi ng from net hane to waxes and
wa@pwkloe4s@nount s of oxygenates. The FT processSPCHZA®A/000012

industrially to convert synthesis gas, which m ght

derived fromcoal, 5 natural gas, biomass or heavy

oil streanms, into hydrocarbons ranging from nethane to

species wth nolecul ar masses above 1400. Wile the

pro®ic aPhBEHE tof s{rﬁighﬂ z.irfaetﬁénc’a@d @ﬁaﬁ ﬂ&’cﬁoé%l?o?% :rn gnfng&gerﬁethane to

speci es such as branche paraffins,

Wgéygﬁnﬁkﬁg%&&ﬂmgqg?%ﬁggag‘forn1part of the product

slate. The exact roduct sl ate depends on reactor
configuration, operating conditions and the catal yst
that is enployed, as is evident fromarticles such as

. - Scj 23(1 65-278 (.1981),. .
T%m&%y is u§‘é& %ndEsrhgz}llgrto C nv%?t)sgrgues 5 g%, Whic @ég}ﬁt g?nved from coal,

rred reactors t'he pr Cll
l. bed t ubul fixed b .
I TN S T TRV LR —.

t.he range of 160- , in some 15 cases in the

W’%hl 9%@3%’???16&@?0‘?@%8@;8- 50 bar, in sone cases
preferably between 20-30 bar. The catal yst may
conprise active netals such as iron, cobalt, nickel or

'Wﬁﬂt eni um ile. each cataglyst wll give its own
§ ireMBINORFGECts fiugr Wneay pargitinic; matealsyather spegies sughapsebranched
coptain some waxy, highly paraffinic material which
p g‘&ﬁs Olegmb@df Wg?{@%d&ﬁ@t’%@tﬁ mayt fgroy Has 106 the prestugigilate. sThe exact
The FT products can be hydroconverted into a range of
prequghtlats deprigs en reagion corfigurstigny| epergiing pendifions andh thetvatalyst that is
solvents, |ube oil bases, etc. Such hydroconversion
enyiphpyeh agduryidept frem aeicles suchfas SatehRepe-Sof Epg ot b& s 261218 (1981).
as hydrocracking, hydrotreatnent and distillation, can
be termed a FT products work-up process. 25 3 WO
2004/ 067486 PCT/ ZA2004/ 000012 In an ongoi ng search
Preferrechfepespis o the pfodedtionodf heavivt hydrobabars rarqslacebsl ofi tehuds: fixed
for the preparation
bed reactors, while operating conditions are preferably in the range of 160-280°C, in some

cases in the 210-260°C range, and 18-50 bar, in some cases preferably between 20-30 bar.

The catalyst may comprise active metals such as iron, cobalt, nickel or ruthenium. While
each catalyst will give its own unique product slate, in all cases the product slate contains
some waxy, highly paraffinic material which needs to be further upgraded into usable
products. The FT products can be hydroconverted into a range of final products, such as
middle distillates, naphtha, solvents, lube oil bases, etc. Such hydroconversion, which usually
consists of a range of processes such as hydrocracking, hydrotreatment and distillation, can

be termed a FT products work-up process.
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of | ower ol efins the applicant now proposes the
follow ng invention. 5 Summary of the Invention The
WO nyef67486n provi des a process for the preparat POTYZa2004/000012

| oner ol efins froma synthetic hydrocarbon feed
including at least a fraction having a boiling point
above the boiling point range of the |ower ol efins,
wherei n the hydrocarbon feed includes an

unhydrogenated 10 fraction, which process includes

the thermal processing of the hydrocarbon feed. The

In bREASHRg RERR EFStBBatiR e ddBtot NG befdraRddeBidyiQlis foh e preparation
syntheti ¢ hydrocarbon feed under thernmal cracking

of FRRG blekiRN e SH1IRE ST w pPopdbts thd 1080 WP iVehdidn. Nydr ocar bon
feed conposition. 15 Typically the thermal cracking

conditions are a tenperature of from 400C to 1200C
usually from 700C to 950C and at a pressure of from

Su&%anfyoofﬁeﬂn%n sol ute pressure, typically from1l to
ar. e residence tinme in a thermal cracking unit

in which the thermal cracking is taking place 20 may
be from50 ns to 1000 ns, or even longer. Typically
si denc

o R P ARt RS eh o B0 P POt

e o6 e e, P 06 A TR Bl 0 IR g poin

cbiboh 5o R s Dbk B3RS S s o Snycrogened

T S R gL R
product of the FT reaction. 5 The unhydrogenat ed

fraction of the synthetic hydrocarbon feed may be an

unhydr ogenat ed ) .
The thermal processing may be thermal cracking of the synthetic hydrocarbon feed under

thermal cracking conditions selected to suit the synthetic hydrocarbon feed composition.

Typically the thermal cracking conditions are a temperature of from 400°C to 1200°C,
usually from 700°C to 950°C and at a pressure of from 0.1 to 20 bar absolute pressure,

typically from 1 to 5 bar.

The residence time in a thermal cracking unit in which the thermal cracking is taking place
may be from 50 ms to 1000 ms, or even longer. Typically the residence time may be below
300 ms. The residence time will however depend on the configuration of the thermal cracking

unit used.

The thermal cracking may be carried out in the presence of an inert media. This inert media

might be steam or nitrogen.
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fraction of the process products of the FT reaction.
The synthetic hydrocarbon feed may be prepared by
wa@oeoioni4eg at | east 10 - an unhydrogenat ed fraetT/@aa2mf/000012
t he process products of the FT reaction, also referred
to as an unhydrogenated FT fraction; and a
hydr oconverted fracti on of the process products of the
FT reaction, also referred to as a hydroprocessed or
hydrocracked FT fraction. 15 The unhydrogenated FT
fraction may include a fraction of the condensate
ThP SHMEGE hQdrol 6o Tled hBAG th@Fr_oEHi@ oFdrtendgasate is
typically obtained as the Tiquid hydrocarbon stream
fromthe FT products excluding the FT wax froma FT
reactor in which the FT reaction has taken place. 20
fol? ' ked
B T s S A R
wax fraction is typically obtained as the heavy
hydr ocar bons stream The invention extends to a

hyd b f.eed '
Thﬁ?/ué%gcfr(g%relngtrne]d fl%%ce:thng(\)%\éﬁe %fngfelkﬂﬁ 219?1185&8&%%& %gtb? gan unhydrogenated

0 roma syn
hydr rbon feed in i t least a fraction having
ffaax%}’o‘i%ﬁﬁ%%mc"és %g%%" /“%fg%ﬂ%éal:?&/ ZA2004/ 000012 poi nt
above the boiling point range of the | ower ol efins,
sai d hydrocarbon feed including at |east a fraction

whi ch | nhydr ogenat ed. The nt heti.c dr ocar bon

T e VRO Fro I P BFPe R S e b ee T
synt hetj c hydrocar bon ed may be the. pracessed

- oY odnBEhroR U ERRaer foAoory PRAucE SR FE TR S ko pfared o
synt heti ¢ hydrocarbon feed is optim sed when the

as@p upstdrogendedtf T Frctiopyder acki ng process is propyl ene.

Moreover, it has al so been found that %hks %ynthgfic
- a hydroconverted fraction of the process products of the FT reaction, also referred to

as a hydroprocessed or hydrocracked FT fraction.

The unhydrogenated FT fraction may include a fraction of the condensate product of the FT
reaction The FT condensate is typically obtained as the liquid hydrocarbon stream from the
FT products excluding the FT wax from a FT reactor in which the FT reaction has taken

place.

The hydroprocessed FT fraction may be a hydrocracked FT wax fraction of the FT reaction

products. The FT wax fraction is typically obtained as the heavy hydrocarbons stream.

The invention extends to a hydrocarbon feed to a cracking process for the preparation of

lower olefins from a synthetic hydrocarbon feed including at least a fraction having a boiling
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10 hydrocarbon feed can yield significantly | ower
yi el ds of the undesirable Iiquid product (C5+
woe@ansms) that is co-produced during cracki ngp¢DZAz0N2000012
ol efins. According to a further aspect of the
invention there is provided a thermal process for the
preparation of |ower olefins froma synthetic
hydrocarbon feed including at least a fraction 15
poltRUBRE Re BAlihd PSinPQhdH oraRONGet BRAERY ishitl BYdBOAHn fedd BRIuding at
of the lower ©of efins; wherein the hydrocarbon feed

LdiSE ; frosa ki@l efins. This synthetic
lmﬁgﬁgogarggﬁ%#%§g§Ig%soe referred to as olefinic
napht ha, also has a |l ow aromatics content, typically

bel ow 1% nass, preferably below 0,5% mass. This is

bel i.ev t ' ' .t he superi or
T?Fﬁ%?ﬁ%ﬁq‘9§%§§%gk%§$%%F%%%kgg“%gE%%Zr%%%@ﬂtion ext ends
to a hydrocarbon feed to a cracking process for the

preparation of |ower olefins froma synthetic

hydr ocar.bgn feed_ i ncl udi at | east a fraction having
TSGR g Rt exp oL b e ribreREg b bl AF b SR-AR n2

| oner ol efins, said hydrocarbon feed conprising at

| east 15% ol efins and at nost 1,0% aromatics. 25 6 WO

2004/ 067486 PCT/ ZA2004/ Q00012 _ The hydrocar bon fee
t Fnpecn i et G TRSE PBHPASE O Py IRECY DAL B i Pragoct of
an aspect of the inventjon, there is p ovuged &t thi het;
the CEEEEE BrRAESY HePTAPETSr abMotsitver itahas3jsn hesp found that this synthetic
hydr ocarbon feed to_a process for ?roducin | owner
hygiaspibag feed gpm yieldesignifigantiyloygr elds of fhegwge yte Jgyif prpduct (C5+
havi ng a boiling point above the boiling point range
fragtiom)}ibatlipegeprodiced fwring cagkine tplopeelsfitsnei udi ng t he
steps of: a) fractionating a straight run
unhydr ogenat ed condensate fraction of a FT synthesis

According to a further aspect of the invention there is provided a thermal process for the
preparation of lower olefins from a synthetic hydrocarbon feed including at least a fraction
having a boiling point above the boiling point range of the lower olefins, wherein the
hydrocarbon feed comprises at least 15% olefins. This synthetic hydrocarbon feed, also
referred to as olefinic naphtha, also has a low aromatics content, typically below 1% mass,
preferably below 0,5% mass. This is believed to be a contributing factor to the superior

thermal cracking performance.

The invention extends to a hydrocarbon feed to a cracking process for the preparation of
lower olefins from a synthetic hydrocarbon feed including at least a fraction having a boiling
point above the boiling point range of the lower olefins, said hydrocarbon feed comprising at

least 15% olefins and at most 1,0% aromatics.
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"product of H2 and CO to obtain a synthetic olefinic

napht ha; b) hydroconverting by a process incl uding
whyarnoe4acki ng at | east a wax fraction of the paDzkI004/000012

synthesi s product of H2 and CO or a derivative

thereof; c) fractionating the hydroconverted wax

product fromstep b) to obtain a hydroconverted

napht ha fracti on separated fromthe other products
Thé hpdiodafeon Ty 00/0MMRESd AlMeatt BERDY @bfihsd) bl endi ng sai d

ol efinic naphtha fromstep a) with the hydroconverted

naphtha from step c) to obtain a a synthetic

hydrocarbon feed in a desired ratio having a boiling
AcBSHURE 16880 Y§ectldT thd@vaitich ke E’Q{n‘&ﬁ/idé@ﬁl Pocds thi@e pRPBGtion of a

ol efins. The wax fraction of step b) may have a true

symRitc ErRabo fded BPY prdtedser fn%ﬁgﬁngfovﬁp Bld¥ing Q&ialtled including at
700C, ‘typically in the range 80C to 650C. 20 The FT

SR S5O B L B 0 i e

: -70C to 350C. Typically, th
p“ﬁgﬁ?%%%%@%%?g%h%ﬁbduct gf step c¥p:gabléndedemﬁth t he
a) \S;gr{l}?rcg{olngtngyg rsﬁ‘)ﬁgﬁtbrgﬁ rugf'ln#(%%f'n%gd %fmlcﬁ%lga%% ?r)actiophcg a FT synthesis

riccorati o®of orm

“or T 59 LH3R S a{nbafosg%tagt%ﬁ%@@cgﬁ &‘Zﬂr%i cally this

0 1oL HOBHRS o Pk o e BOSEA Sy PG gt ve
o N R e R
B gt e LR —
o g g B B0 Hor I S T s e

hydrocqnventin%,by a_process including h%grocrackin
d) at plendipg saidpletinicapaphihg fiym sigp @) with the hydroconverted naphtha from

step c) to obtain a a synthetic hydrocarbon feed in a desired ratio having a boiling point above

the boiling point range of the lower olefins.

The wax fraction of step b) may have a true boiling point (TBP) in the range of about 70°C to

700°C, typically in the range 80°C to 650°C.

The FT condensate fraction of step a) may have a true boiling point (TBP) in the range -70°C

to 350°C, typically -10°C to 340°C, usually -70°C to 350°C.

Typically, the hydroconverted product of step c) is blended with the synthetic hydrocarbon

fraction of step a) in a volumetric ratio of from 1:4 to 4:1 to form the synthetic hydrocarbon
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FT synthesis product of H2 and CO or a derivative
thereof; 10 b) bl ending said hydroconverted product

wo e@mios14ep a) with a strai ght run unhydr ogenat BAT/ZA2004/000012
condensate fraction in a desired ratio to obtain a
bl end that includes hydrocarbons boiling over a broad
tenperature range; and c) fractionating the
hydr ocarbons blend fromstep b) to obtain a synthetic

feeﬁ§€ 'Igtc%p;@); blgrglcFﬁ}eﬁ‘lgs Joﬂfmettﬁﬁra{lg RMMR, 51, aé:\}éh %r@fy?&ﬁﬁsbetween 3:2

ol nt above t e boi'ling point range
am££3 15 the Iomer oleflns The hydroconverted product
“step a) may be bl ended with the condensate
hydrocarbon fraction in step b) in a volunetric ratio
of fron11 10 to 10:1 before being fractionated in a

f th
Acg(i)rg g&g a %Ble%-%é)e\%g)g] tl\cl;gvegﬁgr% ceg‘,te! é(l%’e)ﬁ%?gigé%% {Ogﬁlg p?efparatlon
L b TBP th 7
of ?r@%%leu?:;})ﬁfh@gz}rg { epd 10,3 pgogFFS éorgg%{utcgl %\666 o?e*%ﬁly ts&tﬁqgédt iflcluding
e Bon A 1 ot S TG b I e

-10C to 340C, usual(quy -70C to 350C. 8 WD 2004/ 067486
saipETyczsAndudionte #1208 ofhe synt hetic hydrocarbon fraction

usabl e as feedstock for thermal crackin

may be CH

a)t 0 hydo@myerting by arpierses nglading &yd IB%%‘H%%‘ %ﬁﬁawiﬁaﬁ%@ of the
Distillation standard, synthetic naphtha 5 According

FT synthesisiproteqt Oéﬁpéltdtc‘éfOTtalﬁ‘énYat"h‘i%ﬁ‘lquﬁ i s believed
that a sem -synthetic feedstock m be pr oduced %h

b)i s bieabing siid hydreonyerrdinseduetirep sepakyithp stfaight iy up dmgena“ed
t her mal cracklng,

condensate fraction in a desired ratio to obtain a blend that includes hydrocarbons boiling

over a broad temperature range; and
c) fractionating the hydrocarbons blend from step b) to obtain a synthetic hydrocarbon
feed for the thermal cracking process having a boiling point above the boiling point range of

the lower olefins.

The hydroconverted product of step a) may be blended with the condensate hydrocarbon
fraction in step b) in a volumeric ratio of from 1:10 to 10:1 before being fractionated in a

single unit to form the synthetic hydrocarbon feed of step c).

The wax fraction of step a) may have a true boiling point (TBP) in the range of about 70°C to

700°C, typically in the range 80°C to 650°C.

The FT condensate fraction of step b) may have a true boiling point (TBP) in the range -70°C

to 350°C, typically -10°C to 340°C, usually -70°C to 350°C.
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sai d feedstock conprising an olefinic synthetic

feedst ock obtained froma FT synthesis product of H2
wane40e7480d a highly paraffinic fraction sel ecPemZA2m@mm00012

a petroleumliquid 10 fraction and a natural gas

liquid fraction, blended to have at |east a 15% nass

ol efins content and an aromatics content bel ow 1%

The highly paraffinic naphtha nay be a product

obt ai ned from conventional petroleum refining schene

or fromthe fractionation of the Iiquid hydrocarbons

Th%@ (ALY dfdaa[%@ﬁ B & 8ng1§a§)le asléed-m)%k %&Mnﬁgcrﬁél&ﬂgomay be a CS to

urredis selected for each specific highly
r t t t
168“2? Rl Fip P RRERA plle ciChhe 5B LG IR RTh SUTHRE Wt
rm?@ﬂ%e described fully synthetic naphtha, i.e. in the
ange of nore than 15% or nore than 20% by nass
together with an aromatics content bel ow 1% mass. 20
Table 1 gives a typical conposition of the two FT

'fi %1%0 ﬁa e sk B B ufon, LIPS |%dntha{e$ §rfipgnal e Redstock
t % [ |

r ac | 8 ‘%chw d“&%f?lj he e@) %"fg‘@,ﬂ P?i\ over e)ﬁg%] ¥£§Iﬁf8al cracking,

sam?esﬁ' %2%0%%%%@% c 6%433%%@%2% ook fom B thesi

product of H, and CO and a highly paraffinic fraction selected from a petroleum liquid

fraction and a natural gas liquid fraction, blended to have at least a 15% mass olefins content

and an aromatics content below 1%.

The highly paraffinic naphtha may be a product obtained from conventional petroleum -
refining scheme or from the fractionation of the liquid hydrocarbons contained in natural gas.
The blending ratio required is selected for each specific highly paraffinic naphtha in order to
obtain a semi-synthetic naphtha with a similar olefins content as that of the above described
fully synthetic naphtha, i.e. in the range of more than 15% or more than 20% by mass

together with an aromatics content below 1% mass.

Table 1 gives a typical composition of the two FT liquid fractions obtainable from a FT

reactor.

Table 1: Tvpical FT product after separation into two fractions
(vol % distilled)

Distillation FT Condensate FT Wax
Range (< 270°C fraction) (> 270°C fraction)
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> 500C - 28 Catalysts for the FT wax hydroprocessing
are typically of the bifunctional type; i.e. they

wa@onuAabTIsci t es active for cracking and for PCT/ZA2004/000012
hydr ogenation. Catalytic netals active for 5
hydr ogenati on include group VIII noble netals, such as
pl ati num or palladium or a sul phided Goup VIII base

netals, e.g. nickel, cobalt, which nay or nmay not

i nct @oq@csurpnl ded GQyp VI metalr, e-g. nod ybdenum
The support flor the netal s can belany refractory

oxi dbs0-FG® as silica43alumina, tlitania, zi4conia,
van her Goup,l!ll, 1V, YA and VI i des,

al oﬁgog?}rﬁqrgn conbi nat i g(n wi th othgr refract 2?r§y oxi des.
Al|t ed1ai00W@] y, the suppert can parjtly or to#élly 10
cansi s% & zepolite. However, for tlhis |nventzgon t he
prefer %d supjport is armrphous si lli ca- al um na.
Process conditions for hydrocracking can be varied
over a wde range and are usually |aboriously chosen
after extensive experinentation to optimse the yield

Cﬁl¥§?@§ﬁttﬁ@FT | Raxt ﬁb‘cﬁopr@&sdi@&"e(iyplbillyl & th%ﬁ[lﬁc@lﬁhalttsipe i.e. they
e that, as in many chemcal reactions, there is

coplidELe REL (RScrrckiTey aRd | oh TAEPESRIEE Cotabyic metgley er for
hytifnoggna@lgﬂ }h%fuﬁé fbuWﬂI nf)lﬁ@ Hleﬁalé Quc?; ab| ?ﬁ noth Sﬂ &ll@émﬁa&%ssulphlded

ue S. is therefore
Grionp ¥ fpre mfrsalp &ien glplsﬁl,r cw@rﬂy vrlmhem@m Yok slude A gilphiges Group

VLrgatalor %egroﬁ@d% 'Thec‘ %Jpg&‘? f&qgé’ tsclls%n ‘BE aﬁ}lﬁa@&:tory otx1de 1§uch as

Ives a St of one€ such
sﬂmna:lumm@rrmma@lﬁr«am eaidiaPnd odss Gmmdllt NorVah fnsi V1 Odees, alone or

o BBSICHLE SR T, B SPR

cobsist- of 7A0HROMo@veBOfor this invention the preferred support is amorphous silica-

alumina.

Process conditions for hydrocracking can be varied over a wide range and are usually
laboriously chosen after extensive experimentation to optimise the yield of naphtha. In this
regard, it is important to note that, as in many chemical reactions, there is a trade-off between
conversion and selectivity. A very high conversion will result in a high yield of gases and low
yield of naphtha fuels. It is therefore important to painstakingly tune the process conditions in
order to optimise the conversion of >160°C hydrocarbons. Table 2 gives a list of one such set

of conditions.

Table 2: Process conditions for hydrocracking of the FT Wax

CONDITION BROAD PREFERRED
RANGE RANGE
Temperature, °C 150-450 340-400
Pressure, bar-g 10-200 30-80
Hydrogen Flow Rate, m’y/m’ feed 100-2000 800-1600
Conversion of >370°C material, mass % 30-80 50-70
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Hydr ogen Fl ow Rate, man/n8 feed 100- 2000 800- 1600

Conversion of >370C material, mass %30 - 80 50 - 70
wWQR00MDs 2804/ 067486 PCT/ ZA2004/ 000012 Nevert heP@BZA2G08/000012

is possible to convert all the >370C material in the

feedstock by recycling the part that is not converted

during the hydrocracki ng process. 5 Description of

Exanpl es of the Invention A basic process for the

preparation of synthetic hydrocarbon feed is outlined

in Figure 1. A synthesis gas (syngas) stream 11, a

m xture of hydrogen and carbon nonoxi de, enters the FT

Ne%h}fe!%@& tiOk pbsslictedhiigt 8lY ehesbe ﬁﬁ&nhﬁn%’@fé@&s&&ﬁ tyQecycling
drocarbons by the FT reaction. I'i ght

edﬁﬁ9 é@éﬁﬂﬂeﬁnﬁﬁmpﬁ&éﬁmdﬁnpﬁebﬂgﬁ@“ﬁ? condensate is
recovered in line 12, and is sent to be fractionated
to fractionator unit 5 where an ol efinic naphtha
Desqriptionsf Examples of the duvention | i ne 12a together with an
ol efinic diesel product via line 12b. 15 A waxy FT
fraction is recovered in line 13 and sent to the
A bagigrpyeceay for dearenarition 2f syfitletic My dioopbactesd mduginedic Fighs 1. A
sent to fractionator unit 3 where at |east three
syntihest$igas Syngas) streandv er miktuth pihpjrogenend estborampbhdxide] nters the FT
hydr opr ocessed di esel 18, and unconverted waxy
reasioe ¢ indisretthadyntiiegjhgasieconeeryed| te dydracachving by the iFd rbdckien.19.
20 An alternative process is presented in Figure 2
where the lighter FT fraction i.e. the FT condensate,
is recovered in line 12, and is sent to be

.ractionated t n fractionat uni t
A g PR RbETab® ST IR 1 3 P ESkGimmliisveaderiian tiy 12 and s
sen% to be fractionated to fractionator unit 5 where an olefinic naphtha fraction is recovered

in line 12a together with an olefinic diesel product via line 12b.

A waxy FT fraction is recovered in line 13 and sent to the hydroconversion unit 2. The
hydroprocessed product is sent to fractionator unit 3 where at least three products are
recovered: hydroprocessed naphtha 17, hydroprocessed diesel 18, and unconverted waxy

species that might be recycled to unit 2 via line 19.

An alternative process is presented in Figure 2 where the lighter FT fraction i.e. the FT
condensate, is recovered in line 12, and is sent to be fractionated to common fractionator unit

3 with the hydroprocessed product from the hydroprocessing unit 2.

11
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11 WO 2004/ 067486 PCT/ ZA2004/ 000012 A small anount of
Cl -4 gases are also separated in fractionator 3 and,
w0 toometlsseled a second fractionator 5. Wil e tPeBFEA208/000012
not shown in this description, this sinplification
should be clear to any person skilled in the art. 5
The synthetic hydrocarbon feed of this invention may
be produced either by blending streans 12a and 17 (as

A SBAWEnddt 6F QUCLgakds WOERo bdratddaa it OiHhRE S 294, 8f indRisIS Second
in the process schenme or as a single stream 17 (as

fram\ﬁfbr Isn WHidUh&e Al MRQRoWR Y D @esf:ﬁ;ﬁfoh' @&aén%bhﬁéatl% Sbuld be
The synthetic hydrocarbon feed is a naphtha product

cleioGlly GOSRY! dfiRd if mphgal |y a C5-160C fraction and are
usef uY as a petrochenmi cal naphthas. 10 The bl endi ng

rati o for naphtha streans 12a and 17, obtai nabl e when
including two fractionators can range from1l:2 to
2:1, typically the ratio is between 2:3 and 3:2. The

The |s§‘1ﬂﬁ’éti'3@1 &%Edrﬁ’onf R¢d SaRB NN B he g%gcfugecp&@ﬁe@ﬁﬂgndi@%treams

can range from1:10 to 10: 1. Ei t her of "t hese

R DA TR A g e
or %? gggncg?e{ Q{%ﬁﬁeﬁ (aggfloewcﬂs Epglﬁﬁ}et% WSS 9@5 ?Qen%ré(céltto%or is éjfed The

treans exr'ting

syﬁ?{}lkaﬁyf octaH)% lfgéQF ngf)ﬂtﬂg ﬁctssvﬁ.\ﬁ??oééﬁ%lg ﬁ&ﬁ%ﬁ& % |n(£5-160°C

erma cracklng pro

ar t skilled in 20 the art.
fraﬁposnoar?gv\f]e L%SC%F B O%ﬁ%"’% ?ﬂ%%l c diesel is also

obt ai nabl e by blendlng streans 12b (ol efinic
distillate) and 18 (hydroconverted distillate) when

t actipnators e i ncl uded igure 1 when t .
Ty Sendifte s RO ienftesieBs oy atb ™ RPedhi: Yo Jretugips o
fragtl(.‘l)]nlayo%sl cearrlltralfée ?d Hef 1:2 toag:]l,k%;?pically the ratio is between 2:3 and 3:2.

The blending ratio for naphtha 12 and hydro processed wax 15 can range from 1:10 to 10:1.

Either of these naphtha products can then be thermally cracked in thermal cracking unit 4
where the lower olefins are to be produced. For simplicity reasons only two product streams
are shown exiting unit 4. Stream 21 contains the lower olefins and stream 22 contains all
other thermal cracking products. This simplification should be clear to any person skilled in

the art.
A somewhat heavier cut, synthetic diesel is also obtainable by blending streams 12b (olefinic

distillate) and 18 (hydroconverted distillate) when two fractionators are included (Figure 1)

when two distillate fractions are recovered. Alternatively, an equivalent product can be

12
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12 WO 2004/ 067486 PCT/ ZA2004/ 000012 recovered as

stream 18 as shown in Figure 2. These two products can
wheomdedson their own or blended as a singl e PCDAAZI04/000012

Al'l of these distillate cuts are typically recovered

as 165-370C fractions useful as diesel fuel. 5 1In

ei ther case the heavy unconverted material 19 from

fractionator 3 is typically recycled to extinction to
redoy€ledgsyieah 38 @fshawvintin Biguhl 2. ahesa iy Bloductd E18 eRSEEMEthBRYwn or

be used for production of high viscosity index

bleayiéd xed difgld pldauddl All BASRS diGHRES dufBRE BlpidlY fecovdledTd}e€165-370°C
synt heti ¢ hydrocarbon feed including an unhydr ogenat ed

frabtork igGihlia9 BieV@ Sucpr €par ed using the process as
descri bed above as was a fully hydroprocessed

synthetic hydrocarbon feed for conparative testing.
The characteristics of these two feeds are set out in

In LA €asd -thé\i?e‘ﬁw BRofverted D?atérié} h%r@%ﬁﬁé&%&?&%sﬁ Qypﬁél;%l% tr%cgcled to

naphtha wth a 0, 5% resi dua ns content.

exgncitiﬁn ?J]hy]d cgh\%frgkm iJa: éls— ?ﬁg?gtjgs%ls;g Eﬁ%%ﬁ%nlﬂél Bduld £c.>r pir?%uction

process schene Ssuc rbe I gure

of?{%gfv'ggﬁtﬁg%a%%%}lgﬁa%gbg%gdsegabl e 3: Characteristics of

ocar bons Feeds Naphtha | Naphtha 2
Specific Gavity 0.691, 0.703 ASTM D86 Distillation
TO, C51 65 T5, C54 70 T10, -C57 75 T30, C75 91

Experimental Data

The synthetic hydrocarbon feed including an unhydrogenated FT fraction was prepared using
the process as described above as was a fully hydroprocessed synthetic hydrocarbon feed for
comparative testing. The chargcteristics of these two feeds are set out in Table 3. Naphtha 1
is a fully hydroprocessed FT naphtha with a 0,5% residual olefins content. Naphtha 2 is an
olefinic FT naphtha prepared using a process scheme such as that described in Figure 2. Its

olefins content was 21,9%.

Table 3: Characteristics of the Synthetic Hydrocarbons Feeds

Naphtha 1 Naphtha 2
Specific Gravity 0.691 0.703
ASTM D86 Distillation T0, °C 51 65
T5, °C 54 70
T10, °C 57 75
T30, °C 75 91
T50, °C 93 99
T70, °C 107 113
T90, °C 125 130
T95, °C 130 132
T100, °C 134 135
Composition
*  Alkanes % 91.9% 71.9%
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T50, -C 93 99 T70, C 107 113 T90, -C 125 130 T95,

-C 130 132 T100,C 134 135 Conposition ~ Al kanes %
WO 2009867486 9% 13 WD 2004/ 067486 PCT/ ZA2004/ 000BAR/ZA2004/000012

Aefins %0.5% 21. 9%~ Napht henes % 7.1% 3.5% *

Aromatics %0.5%0.3% "~ Oxygenates % ND 2. 4% Total %

100. 0% 100.0% Sulfur p m<1 <1 Total Oxygen ppm NA

3405 The Cracking severity was neasured by cal cul ating

th _.Préﬁ}ﬂ@ene/ EthyTefe (& E) messoiked i 0. | Nopeoyhat

P/ B A Rllss 0 TTIVETSE gf € af I oNn7fjg, t he[crackigng

severty, g PrETgt '
W Adomangy T - Tt 0% Y SPgiRg, > 10 Q)4
T T TO

lsg\, 3 Ts . c[,@c'_nrr gt eggeT at yres); ad
o-Aa-—-RBr-ooHe-a oa—i%+. (] M '3
He-—€-0—pP1o0gu eSSt mydarnota | ds
% 1080°9% 100X0% | ©
werle_then sbifij ect-ed-totHerra %.u&c‘r'rﬁg gs—set_jout—in
ya)

tablsylfﬂl‘ helow - 1lnt r-sen- nar o pao o=l o
: —tH—tt \~A-ARE-Avame pEeavy] 1 PCT 1Ot Wﬂg@s, thle
crackaH@yesferity as | ediby tHe PIElpass ein

So- Iy

was Within 0,01. This difference val ue can be regarded
as acceptable to considered the 10 result sets as

equi val ent cases. It is inportant to hi %I i ght t/gat
The Grackingseyerity svas measynaddhycalgplating the Propylene/Ethylene (P/E) mass ratio.

Note that P/E ratio has an inverse relation to the cracking severity: high P/E ratios correspond

to low severities (i.e. lower cracking temperatures) and lower methane co-produced.

These two hydrocarbon feeds were then subjected to thermal cracking as set out in table 4

below. In the comparison of performance, the cracking severity as measured by the P/E mass
ratio was within +0,01. This difference value can be regarded as acceptable to considered the
result sets as equivalent cases. It is important to highlight that the economics of commercial
scale cracking to lower olefins can be significantly affected by improved product yields, even

as low as 0,5-1,0% percentage points.

Conventionally, the lower olefins of commercial interest are ethylene, propylene and
butadiene. The thermal cracking process also results in the production of unsaturated liquid
hydrocarbons with five or more carbon atoms (CS). This product is of low commercial

interest to thermal cracker operators.

The results presented in examples 1 and 2 clearly indicate that the olefinic Naphtha 2 resulted
in a better performance compared with fully hydroprocessed Naphtha 1 when thermally

cracked. This was particularly true for the following performance criteria: (1) Higher
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scal e cracking to |l ower olefins can be significantly
af fected by inproved product yields, even as |ow as
W@ 28406086 per cent age poi nts. Conventional |y, tPeT/Za®i/000012
ol efins of commercial interest are ethylene, propylene
and 15 butadi ene. The thermal cracking process also
results in the production of unsaturated |iquid
hydrocarbons with five or nore carbon atonms (C5). This
ethytenelaod piopylefie yields,caondroenseiadntly ihigher Bster blzfih Wedldsbnd (2) Lower
cracker operators. The results presented in exanples 1
yiedahof tBe alagienctive therdiaCahekindlaquidshies-ofiadtion).c Napht ha 2
resulted 20 in a better perfornmance conpared with
fully hydroprocessed Naphtha 1 when thermally
cracked. This was particularly true for the foll ow ng
Thpefdrg nifedve Rl peifbigiands of(tAd sytighepartiadify M@ ROOAHRPHARE cracking
PCT/ ZA2004/ 000012 et hyl ene and propyl ene yields, and
fee@ONS Bkt fiah Yha b1l BYREprodesdel RBodtigpAe, and (2) Lower
yield of the unattractive thermal cracking |iquids
(C5+ fraction). Therefore, the overall performance of
the synthetic partially hydroconverted thermnal

Exﬁl‘h%@l‘ii—rlgjw ErabBRE SYRBILChEG ] lgdokhat of its fully

ydroprocessed count €rpart. EXanple 1- Low Cracking

Th§%¥;%ﬁitn{e}{tar reRlIE h rg f %b%‘?zf 881@9@ e Fﬁﬁ%‘ﬁ@%ﬁ%ﬁ%? 2,2% mass

results shown in ndi cat e

mdr€ %H’l?ffgtﬁg g{aﬁélgehfu#g rg?lﬁl?at%dgﬂa&ﬂgatn Ey—lsgﬂg%t Jatsd e Luk Iré(spectively.

satu Y0 MaS’S
SRE b sty eng P tehe YA PRBI R Sl i some
baclf k8 ool BTG ¥t SabheRps SRR oo lobn. iy, ctviene
o R A Ry Rl Sl i T3 P el Ty, the
i g i inuno el ' et o ety 16;5oglover when

prorcgsssgl%‘i\}alpgtgg ¥,' 15,0% and 16,9% respectively.

Example 2 — High Cracking Severity — P/E ratio 0,50-0,51

The experimental results shown in Table 4 indicate that the Naphtha 2 resulted in 1,7% mass
more ethylene that the fully saturated Naphtha 1 — 36,3% and 35,7% mass respectively.
Similarly, the propylene yield was 3,9% higher, 18,5% and 17,8% respectively. On the same
basis, the combined yields of the commercially attractive lower olefins, i.e. ethylene,
propylene and butadiene, was 2,9% higher — 59,4% and 57,7% mass respectively. Finally, the
yield of undesirable combined liquid products (C5+ material) was 15,3% lower when

processing Naphtha 2, 12,2% and 14,4% respectively.
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Hi gh Cracking Severity - P/Eratio

15 Exanple 2 -
results shown in Table 4

0, 50-0, 51 The experi nent al

WO n@Hoat486 t hat t he Naphtha 2 resulted in 1, 7% PEEZA2004/000012

nore ethylene that the fully saturated Naphtha | -

36, 3% and 35, 7% mass respectively. Simlarly, the
propyl ene yield was 3, 9% hi gher, 18,5% and 17, 8%
respectively. On the same 20 basis, the conbined

yi el Tablo: swano@mmumtﬂoymmaeroasymand Hy@focaihdh iFeeds

i.e. ethylene, propylene and butadiene, was 2, 9%
hi gher - 59, 4% and 57, 7% mass respectively. Fi naI ly,
the yield of undesirable conbined Iiquid products
(Co+ material) was 15, 3% | owgr wWNephthgpf 0C4SSiNgphtha 2
N3 Priplyen@ jo-By2ee ard 14, A% ejsp@sy | /eb.ySO IS0 | 051
2004£RGyEGH THaH] ZA20047 0POTLZ  Fab! & 4v2 SEHT T ACKIg0
P¢ PEQIGEFEIERS @haspyd)l Net1 C '"Hydlr ocar boT FEeus Napm a 1™
\BiyRe 2 PT opyl ene- T o- Byt er@.;algsig,%%?) - Ab3
O ®tbpiend — AVETAUE COTT TG | —fo PO §92 -l l85
g,LqHSl-JE:LLadIén%FUD \lTﬂbﬁ 79 WI en WU /042. Y U415 .4'\7
1 [3owLlow S o3 g Al W% I5 %% | T804 |1 Sk | 594
a J‘gleﬁvTiltns% 55.2 57 7 57%o%Ha 84 o nd2 Qleflfs i 5% |
8. ®y 6 5 8 HydrogenWide 196 0.77. 0. €%, 7 0.8 0.8
ewt 9% 13.0 14.9 1BWh%1l5 1.0 14.9 13.4 15.3
Other Paraffins wt % 5.3 4.8 5.3 5.2
Alkynes wt % 0.7 1.1 0.8 1.1
CO/CO2 wt % 0.0 0.1 0.0
C5+ Liguids wt% | 169 14.4 15.0 12 2
Total Products wt% | 100.0 100.0 100.0 100.0

Example 3 ~ Preparation of a Semi-synthetic Naphtha

A semi-synthetic naphtha whose olefin content is similar to that of the olefinic Naphtha 2 can

be prepared by blending the FT straight run Naphtha 3 fractionated from the FT condensate

with a highly paraffinic conventional petrochemical naphtha. The composition of two of

these products is presented in Table 5.

Table 5 Components of a Semi-synthetic Olefinic Naphtha

Paraffinic Blend (% mass of Naphtha 3) Naphtha

Naphtha | 20% 40% 50% 60% 80% 3
Density, kg/L (20°C) 0.660 0.669 | 0.679 | 0.684 | 0.689 | 0.699 0.710
Total sulphur, ppm <2 <2 <2 <1 <1 <1 <1
Composition, % wt : - ~
Paraffins 93.0 85.3 77.6 73.7 69.8 62.1 54.4
Naphthenics 5.5 44 3.3 2.7 2.2 1.1 0.0
Aromatics 1.5 1.2 0.9 0.8 0.6 0.3 0.0
Olefins 0.0 7.0 14.0 17.5 21.0 28.0 35.0
Oxygenates 0.0 2.1 4.3 5.3 6.4 8.5 10.7
Total 100.0 100.0 | 100.0 | 100.0 | 100.0 | 100.1 100.1
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O her Paraffins wt %5.3 4.8 5.3 5.2 A kynes wt %0.7
1.1 0.81.1 cOC®2Z wm %0.0 0.1 0.0 0.1 G5+ Liquids
wowRodas® 14.4 15.0 12.2 Total Products w %dAD@AL004/000012
100.0 100.0 100.0 5 Exanple 3 - Preparation of a
Sem -synt heti c Naphtha A sem -synt hetic napht ha whose
olefin content is simlar to that of the olefinic
Napht ha 2 can be prepared by bl ending the FT straight
It istediieNapitt anid chscant ipgabech 10% nictiheisEbtabmhitidmstlenals of ca 55%
with a highly paraffinic conventional petrochem cal
NaphéR 3t Wigh thd BSlakee fﬂf@i‘ﬁ% iy gfaftine pefochdicilaplehpr oduct s
is presented in Table 5. Table 5 Conponents of a
Sem -synthetic O efinic Naphtha Paraffinic Blend (%
mass of Naphtha 3) Naphtha Naphtha 20% 40% 50% 60%
80% 3 Density, kg/L (20C) 0.660 0.669 0.679 0.684
0.689 0.699 0.710 Total sul phur, ppm<2 <2 <2 <1 <1
<1 <1 Conposition, %w Paraffins 93.0 85.3 77.6 73.7
69.8 62.1 54.4 Naphthenics 5.5 4.4 3.3 2.7 2.2 1.1
0.0 Aromatics 1.51.2 0.9 0.8 0.6 0.3 0.0 defins
0.0 7.0 14.0 17.5 21.0 28.0 35.0 Oxygenates 0.0 2.1
4.3 5.36.48.510.7 Total 100.0 100.0 100.0 100.0
100.0 100.1 100.1

17



10

15

20

25

16 WD 2004/ 067486 PCT/ ZA2004/ 000012 It is evident
that, in this case, the target of ca 20%olefins is
wobdcaionas e for bl ends of ca 55% Naphtha 3 wi pOT/ZAZ004/000012
bal ance being a highly paraffinic petrochen ca
napht ha. 17 WO 2004/ 067486 PCT/ ZA2004/ 000012 d ai s
1. A process for the preparation of [ower olefins from
a synthetic hydrocarbon feed 5 including at |east a
fraction having a boiling point above the boiling
poi nt range of the lower olefins, wherein the
Cldisndr ocar bon feed includes at least a fraction which is
unhydr ogenat ed, which process includes the thernal
progessi ng.of . the hydrocarbon ed.. 2. A process. as
1. Q1 afraCoN 1t Arep b PRI Sl il Ry Beckpaptn feod
inckgher%l alcjj;l?eﬁgt(fp 1‘:1':%915%1: qvm]gg_)a lg{ilirtag &T%r c?\?e\tl\shg F%lpﬁg Pcp'?gtprrzlu?g%eosfsthe lower
?nhy rogeﬁﬁteﬁ frgction'of the synthetic hydrocarbon
Olefigs I ieETh Hie [WHpavBYefead tfludentlpash 2 drctitiewhirl issadydrogenated,
roducts of the FT reaction. 15 4. A process as
Wh@lhé’m?ﬁﬁ’ ipgludes thedhramakprogeesing f thshvidgpcarban fasd. wher ei n
the synthetic hydrocarbon feed is prepared by
conmbi ning at | east an unhydrogenated fraction of the
process products of a FT reaction; and - a
2. hy df PESSReIsciaimed Wclaimn . whereinethy pynhesis hpdroentloansfeest is @ product
FT reaction. 20 5. A hydrocarbon feed to a cracking
of HFbeaasi#ont or t he preparation of |ower olefins froma

3. A process as claimed in claim 1 of claim 2, wherein the unhydrogenated fraction of
the synthetic hydrocarbon feed is an unhydrogenated fraction of the process products of the

FT reaction.

4, A process as claimed in any one of the preceding claims, wherein the synthetic
hydrocarbon feed is prepared by combining at least
- an unhydrogenated fraction of the process products of a FT reaction; and

- a hydroconyerted fraction of the process products of a FT reaction.

5. A hydrocarbon feed to a cracking process for the preparation of lower olefins from a
synthetic hydrocarbon feed including at least a fraction having a boiling point above the
boiling point range of the lower olefins, said hydrocarbon feed including at least a fraction

which is unhydrogenated.

18



10

15

20

synt heti c hydrocarbon feed including at |east a
fraction having a boiling point above the boiling
w@oeimeT4ange of the | ower ol efins, said hydr ocR€b@az004/000012
feed including at least a fraction which is
unhydrogenated. 25 18 WD 2004/ 067486 PCT/ ZA2004/ 000012
6. A synthetic hydrocarbon feed as clained in claimb,
which is a product of a FT reaction. 7. A synthetic
6. hy daogmeteas hy@echresh kdiafRthihéd &l albi@ 5, Ghich!igiaMrbduct of a FT
which is prepared by 5 conbining at |east an ‘
readtibty dr ogenated fraction of the process products of the
FT reaction; and - a hydroconverted fraction of the
process products of the FT reaction. 8. A synthetic
hydrocarbon feed as clained in claim7, wherein the
7. Unh o @8Rk RAocatidn FE@GE cRAnd Sind 14 NEdh id
of thgﬂFT réﬁ%?ﬁ%ﬁ prodgggg?a%P%kggggﬁhetl?’Rﬁﬂﬁggﬂ@pmedby
col¥RIRGRIAQGN feed as claimed in claim?7, wherein the
hydroconverted fraction is a hydrocracked wax
fragti . | )
ny dr oD e G P A A Ror ko Hagron:and
_ pre ' f ef i heti. c
Ry i oo o BN b5 PRI Y PLIEMG havi ng
a boiling point above the boiling point range-.of the
| oner ol efins, said hydrocarbon feed conprising at

| eagt _15%. ol efi and. whose aromatics content i s
5 bt awvhtio B Gatdient e S SRGRR! PR SREbRche pfhydrosenate
AL B B gERS o0 comrises
0. A synthetic hydrocarbon feed as claimed in claim 7, wherein the hydroconverted

fraction is a hydrocracked wax fraction of the FT reaction products.

10. A hydrocarbon feed to a cracking process for the preparation of lower olefins from a
synthetic hydrocarbon feed including at least a fraction having a boiling point above the
boiling point range of the lower olefins, said hydrocarbon feed comprising at least 15%

olefins and whose aromatics content is below 1%.

11. A hydrocarbon feed as claimed in claim 10, wherein the hydrocarbon feed comprises

at least about 20% olefins.
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WD 2004/ 067486 PCT/ ZA2004/ 000012 12. A process for
the preparation of a synthetic hydrocarbon feed to a
w@r@amerIsé or the preparation of |ower ol efi nSPCEHZARD04/000012
feed including at |least a fraction having a boiling
poi nt above the boiling point range of the | ower
ol efins, said process including the steps of: 5 a)
fractionating a straight run unhydrogenated condensate
fraction of a FT synthesis product of H2 and COto
obtain a synthetic ol efinic naphtha; b)
12.ny dAogrosese fdri the playaratiqnr 6fce synthefi€ IhyioBgbhty the@ s agtbdegs for the
at least a wax fraction of the FT synthesis product
prepiiratith bAlvshefCOlefiny, stiddesd waluliinmg ot ke tractfoh having a boiling point
fractionating the hydroconverted wax product from step

abd¥p tietboRlbigdiomt fanBy 6 BE RRELEIeRAL, sal@pldaRb il Ridin A6 R of:
separated fromthe other products fromthe

2) hy dfrRGAMBLS Qg QS S8k d@d% #dd BbRBANRIfRFH B LEY Nyfithesi
napht ha fr%n1ste%{a) mﬁt%ut g hydrocoﬁVegted napflhthaly -

prokit @ HS hEPCOko biftaif R RitheR oﬁ%ﬂg}ﬁbﬁtﬁa;hydr ocar bon feed

in a desired ratio having a boiling point above the

b) bOI fijdistoRMrfils §PL gn%_c&% iﬁéﬂﬁliﬂéiw%‘%’éc g"$ -1?%5%%( frAbtion of the

process as clai'med in claim erern t

FTIsglﬁﬁésis O&E%&t['&%n@b O%S% gerfyatg\%th%géfl i ng pOi nt (TBP) in

e range of about A process as
1 B kDl OB e FRBISR) B AR e
oIS R0 s REEBE Rt
9 oy R e s Fits Ty PGP o050 B 7 adoBik ROt duis fom
ste&g), tovAal?galrlrg% %sn?}?gg Qi(%?(lf%“t?o?léje s igpa]yq,??igeed rgtfio ﬁa{viarigna{sbo]i&ngt Soint above

the boiling point range of the lower olefins.

13. A process as claimed in claim 12, wherein the wax fraction of step b) has a true

boiling point (TBP) in the range of about 70°C to 700°C.

14. A process as claimed in claim 12, wherein the condensate fraction of step a) has a true

boiling point (TBP) in the range -70°C to 350°C.

15. A process as claimed in any one of claims 12 to 14, wherein the synthetic

hydrocarbon feed may be a C5 to 160°C boiling range synthetic naphtha.
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napht ha of step a) is blended with the hydroconverted
naphtha fraction of step c¢c) in a volunetric ratio of
wo e@miod74d6t 0 4:1 to formthe synthetic hydrocarOnaAtmedooo2
of step d). 5 17. A process as clainmed in any one of
clainms 12 to 16, wherein, the synthetic olefinic
napht ha of step a) is blended with the hydroconverted
napht ha of step c¢) in a volumetric ratio of from1:2
161 0 2% process fap clainiddein syntohe bf clatmsdlbealsh ehefeedie afnthdteplefinic
d). 18. A process for the preparation of a synthetic
nafiyity of astdpoa) ib bdidédwith the bgdrecnhatedt ia@hthd O fipdtiRpasfaddpoe) in a
of lower olefins, said feed including at |east a
voliimaticiratv dfaring4 @ 4 0ith teieh e byiikhetia Bpitecaitivn foi dfiskg d).
poi nt range of the | ower olefins, said process
i ncluding the steps of: a) hydroconverting by a
process including hydrocracki ng at | east a wax

17f r agtpredes9hs dikiged Il asy HNESNAmRNOdS b, Rherkid, AB dyrithdticWYlefinic
a derivative thereof; b) blending said hydroconverted

naghiiRfGleplal RMIHHEDWAY theihlyfroBorvbii&d &?Bthﬁ Bf\step c) in a volumetric ratio
unhydrogenated 15 condensate fraction in a’'desired

of fr8hi 192 2. OB he s HRRE hjdiBlarbdGbaids %teg ydrocar bons
boiling over a broad tenperature range; and c)

fractionating the hydrocarbons blend fromstep b) to
obtain a synthetic hydrocarbon feed for the thernal

T RO 5 3, AR R O o o
G B5eF AR ot L il g P O, s, i
S T T

o 31 Rl B SRR S ST RN LCRBE o e
R AR R Lo B Rles] 4 m 10, vhereir

b) blending said hydroconverted product from step a) with a straight run unhydrogenated
condensate fraction in a desired ratio to obtain a blend that includes hydrocarbons boiling
over a broad temperature range; and

c) fractionating the hydrocarbons blend from step b) to obtain a synthetic hydrocarbon

feed for the thermal cracking process having a boiling point above the boiling point range of

the lower olefins.
19. A process as claimed in claim 18, wherein the hydroconverted product of step a) is

blended with the condensate fraction in step b) in a volumetric ratio of from 1:10 to 10:1

before being fractionated in a single unit to form the synthetic hydrocarbon feed of step c).
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a true boiling point (TBP) in the range of about 70C
to 700C. 21. A process as clained in claim18, wherein

wo bw4oernadensat e fracti on of step b) has a truePCBHZA2004/000012
boiling point (TBP) in the range -70C to 350C. 22. A
sem -synthetic feedstock usable for the production of
| ower olefins via thermal cracking, said feedstock
conprising an olefinic synthetic feedstock obtained

20f r oA paodeds assjuimébinictaipri@d elaim fl 9,Heheteinl tHEG rfehclohodpya) has
paraffinic fraction selected froma petrol eum 10

a thuk Quiliflg poiaTBENinaRdragga@tabowl709as 1ooewi d fracti on,
bl ended to have at | east a 15% nmss ol efins content
and an aromatics content below 1% 22

21.  Aprocess as claimed in claim 18, wherein the condensate fraction of step b) has a true

boiling point (TBP) in the range -70°C to 350°C.

22. A semi-synthetic feedstock usable for the production of lower olefins via thermal
cracking, said feedstock comprising an olefinic synthetic feedstock obtained from a FT *
synthesis product of H, and CO and a highly paraffinic fraction selected from a petroleum
liquid fraction and a natural gas liquid fraction, blended to have at least a 15% mass olefins

content and an aromatics content below 1%.
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