
(19) 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

(12) 

peen  des  brevets  E P   0  6 2 9   6 8 2   B 1  

EUROPEAN  PATENT  S P E C I F I C A T I O N  

(45)  Date  of  publication  and  mention 
of  the  grant  of  the  patent: 
02.12.1998  Bulletin  1998/49 

(21)  Application  number:  94201672.6 

(22)  Date  of  filing:  10.06.1994 

(51)  Intel  e  C10G  6 1 / 0 6  

(54)  Process  for  upgrading  a  hydrocarbonaceous  feedstock 

Verfahren  zur  Verbesserung  eines  Kohlenwasserstoffeinsatzes 

Procede  d'amelioration  d'une  charge  hydrocarburee 

(84)  Designated  Contracting  States: 
BE  CH  DE  DK  ES  FR  GB  IT  LI  NL  SE 

(30)  Priority:  15.06.1993  EP  93201718 

(43)  Date  of  publication  of  application: 
21.12.1994  Bulletin  1994/51 

DO 
CM 
00 
CO 
O) 
CM 
CO 
o  
a .  
LU 

(73)  Proprietor:  SHELL  INTERNATIONALE 
RESEARCH  MAATSCHAPPIJ  B.V. 
2596  HR  Den  Haag  (NL) 

(72)  Inventor:  Peutz,  Marius  Gerardus  Frederikus 
NL-2596  HR  The  Hague  (NL) 

(56)  References  cited: 
EP-A-  0  553  931 
GB-A-  1  106  044 

FR-A-  1  208  231 
US-A-  2  935  539 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may  give 
notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall  be  filed  in 
a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been  paid.  (Art. 
99(1)  European  Patent  Convention). 

Printed  by  Jouve,  75001  PARIS  (FR) 



1 EP  0  629  682  B1 2 

Description 

The  present  invention  relates  to  a  process  for  up- 
grading  a  hydrocarbonaceous  feedstock  substantially 
boiling  in  the  gasoline  range  to  produce  a  gasoline 
blending  pool  having  an  enhanced  octane  content  and 
a  reduced  aromatics  content. 

One  of  the  main  objects  in  nowaday's  oil  refining  is 
to  produce  gasolines  fulfilling  the  increasing  environ- 
mental  demands  on  product  quality  and  having  a  high 
octane  number. 

EP-A-553  931  describes  one  such  process  already 
proposed  for  obtaining  an  octane-enhanced  gasoline. 

This  means  for  gasoline  that  the  octane  specifica- 
tion  has  now  to  be  established  without  lead-containing 
additives,  less  aromatics,  in  particular  benzene,  less 
olefins  and  lower  gasoline  vapour  pressure. 

Object  of  the  present  invention  is  to  provide  a  proc- 
ess  for  the  preparation  of  gasolines  fulfilling  both  the  in- 
creasing  environmental  demands  on  product  quality 
and  the  high  octane  requirement. 

It  has  now  been  found  that  gasolines  can  be  pro- 
duced  having  a  high  octane  number  and  a  reduced  ar- 
omatics  content,  in  particular  benzene,  when  use  is 
made  of  an  upgrading  process  comprising  a  specific  se- 
quence  of  process  steps. 

Accordingly,  the  present  invention  relates  to  a  proc- 
ess  for  producing  a  gasoline  blending  pool  having  an 
enhanced  octane  content  and  a  reduced  aromatics  con- 
tent,  which  process  comprises: 

In  this  way  a  direct  octane  enhancement  of  the  re- 
sultant  gasoline  blending  pool  is  established  whilst  a 
substantial  reduction  of  aromatics  content,  in  particular 
benzene,  is  realized.  In  refineries  with  restriction  on  pro- 

5  duction  of  gasoline  due  to  octane  and/or  capacity  limi- 
tations,  this  octane  enhancement  can  permit  increased 
gasoline  production. 

The  two  hydrocarbon  feed  streams  which  are  de- 
rived  from  the  hydrocarbonaceous  feedstock  substan- 

10  tially  boiling  in  the  gasoline  range  in  step  a)  can  suitably 
be  obtained  by  distillation.  Suitably,  the  two  hydrocarbon 
feed  streams  are  adjacent  fractions  obtained  by  distilla- 
tion.  Depending,  of  course,  on  the  sharpness  of  the  cut- 
ting  points  of  the  fractions  chosen  in  the  distillation  some 

is  overlap  may  occur  among  the  adjacent  fractions. 
The  hydrocarbonaceous  feedstock  boiling  in  the 

gasoline  range  can  suitably  be  obtained  by  distillation 
of  crude  or  by  catalytic  cracking  although  it  may  be  ob- 
tained  by  other  cracking  processes  such  as  thermal 

20  cracking,  delayed  coking,  visbreaking  and  flexicoking. 
Such  gasoline  feedstocks  usually  contain  unacceptable 
levels  of  sulphur  and  nitrogen  and  benefit  from  a  hydrot- 
reatment  before  they  are  subjected  to  the  process  ac- 
cording  to  the  present  invention. 

25  Suitably,  the  process  according  to  the  present  in- 
vention  is  carried  out  in  such  a  way  that  in  step  b)  both 
the  normal  paraffins  and  mono-isoparaffins  (mono- 
branched  paraffins)  are  separated  from  the  di-isoparaf- 
fins  (di-branched  paraffins).  This  is  suitably  established 

30  by  passing  at  least  part  of  the  second  hydrocarbon  feed 
stream  to  a  separation  zone  comprising  a  shape-selec- 
tive  separatory  molecular  sieve  having  a  pore  size  in- 
termediate  5.5  x  5.5  to  4.5  x  4.5  A,  but  excluding  4.5  x 
4.5  A,  the  pore  size  being  sufficient  to  permit  entry  of 

35  normal  paraffins  and  mono-isoparaffins  but  restrictive  to 
prohibit  entry  of  di-isoparaffins,  other  multi-branched 
paraffins,  cyclic  paraffins  and  aromatic  hydrocarbons. 
In  this  way  the  normal  paraffins  and  mono-isoparaffins 
can  selectively  be  separated  from  the  di-isoparaffins. 

40  Subsequently,  the  first  separation  effluent  stream  com- 
prising  both  normal  paraffins  and  mono-isoparaffins  and 
the  second  separation  effluent  stream  comprising  di- 
isoparaffins  can  be  recovered. 

Subsequently,  at  least  part  of  said  first  separation 
45  effluent  stream  is  subjected  to  the  reforming  step.  Pref- 

erably,  substantially  the  entire  first  separation  effluent 
stream  is  subjected  to  the  reforming  step. 

Preferably,  the  normal  paraffins  are  firstly  separated 
from  the  mono-isoparaffins  and  di-isoparaffins,  whereas 

so  the  mono-isoparaffins  are  subsequently  separated  from 
the  di-isoparaffins.  To  this  end  use  can  be  made  of  a 
multiple  select  adsorbent  molecular  sieve  system  hav- 
ing  particular  separatory  qualities.  Preferably,  the  mul- 
tiple  separatory  sieve  system  to  be  used  comprises  a 

55  first  molecular  sieve  having  a  pore  size  of  4.5  x  4.5  A  or 
smaller  and  being  shaped  to  permit  adsorption  of  normal 
paraffins  in  a  selective  manner  vis-a-vis  mono-isoparaf- 
fins,  di-isoparaffins,  other  multi-branched  paraffins,  cy- 

20 

25 

t,  which  process  comprises:  30 

a)  subjecting  a  hydrocarbonaceous  feedstock  sub- 
stantially  boiling  in  the  gasoline  range  to  a  separa- 
tion  treatment  and  recovering  therefrom  a  first  hy- 
drocarbon  feed  stream  comprising  C6  and  smaller  35 
hydrocarbons  and  a  second  hydrocarbon  feed 
stream  comprising  C6  and  greater  hydrocarbons; 
b)  subjecting  at  least  part  of  the  second  hydrocar- 
bon  feed  stream  to  a  separation  treatment  wherein 
normal  paraffins  and  optionally  mono-isoparaffins  40 
are  separated  from  di-isoparaffins; 
c)  recovering  therefrom  a  first  separation  effluent 
stream  comprising  normal  paraffins  and  optionally 
mono-isoparaffins  and  a  second  separation  effluent 
stream  comprising  di-isoparaffins,  which  second  45 
separation  effluent  stream  is  passed  directly  to  a 
gasoline  blending  pool; 
d)  subjecting  at  least  part  of  the  first  separation  ef- 
fluent  stream  to  a  reforming  step  to  produce  a  refor- 
mate;  so 
e)  subjecting  at  least  part  of  the  reformate  to  a  sep- 
aration  treatment  and  recovering  therefrom  a  light 
fraction  comprising  C6  and  smaller  hydrocarbons 
and  a  heavy  fraction  comprising  C6  and  greater  hy- 
drocarbons;  and  55 
f)  subjecting  at  least  part  of  the  light  fraction  and  the 
first  hydrocarbon  feed  stream  to  an  isomerisation 
step  and  recovering  therefrom  an  isomerate. 

2 
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die  paraffins  and  aromatic  hydrocarbons  and  a  second 
molecular  sieve  having  a  pore  size  intermediate  5.5  x 
5.5  to  4.5  x  4.5  A,  but  excluding  4.5  x  4.5  A,  being  se- 
lected  to  permit  adsorption  of  mono-isoparaffins  (and 
any  remaining  normal  paraffins)  in  deference  to  di-iso- 
paraffins,  other  multi-branched  paraffins,  cyclic  paraf- 
fins  and  aromatic  hydrocarbons  which  can  be  passed 
directly  to  a  refinery  gasoline  blending  pool.  In  opera- 
tion,  at  least  part  of  the  second  hydrocarbon  feed  stream 
is  firstly  contacted  with  the  first  shape-selective  separ- 
atory  molecular  sieve  as  defined  hereinabove  to  pro- 
duce  a  first  separation  effluent  stream  comprising  the 
normal  paraffins  and  a  second  separation  effluent 
stream  comprising  both  mono-  and  di-isoparaffins.  The 
latter  separation  effluent  stream  is  subsequently  con- 
tacted  with  the  second  shape-selective  separatory  mo- 
lecular  sieve  as  described  hereinabove.  Subsequently, 
a  third  separation  effluent  stream  comprising  mono-iso- 
paraffins  can  be  recovered  and  a  fourth  separation  ef- 
fluent  stream  comprising  di-isoparaffins  can  be  recov- 
ered.  At  least  part  of  the  first  and  third  separation  efflu- 
ents  is  subjected  to  the  reforming  step.  Preferably,  sub- 
stantially  the  entire  first  and  third  separation  effluent 
streams  are  subjected  to  the  reforming  step.  In  another 
embodiment  of  the  present  invention  at  least  part  of  the 
first  and  third  separation  effluent  streams  may  suitably 
be  used  as  a  preferred  chemical  feedstock.  For  in- 
stance,  as  a  feedstock  for  a  highly  selective  (dehydro) 
cyclization  process. 

The  multiple  select  adsorbent  molecular  sieve  sys- 
tem  as  described  hereinabove  comprises  at  least  two 
molecular  sieves.  These  can  be  arranged  in  separate 
vessels,  or  they  can  be  arranged  in  a  stacked  flow 
scheme  within  one  vessel. 

This  first  molecular  sieve  can  be  a  calcium  5  A  ze- 
olite  or  any  other  sieve  of  similar  pore  dimensions.  It  is 
not  necessary  to  size  the  first  sieve  to  adsorb  all  of  the 
normal  paraffins,  but  it  is  preferred  so  that  the  second 
molecular  sieve  does  not  have  to  function  as  a  normal 
paraffin  adsorption  sieve. 

The  second  molecular  sieve  in  this  process  se- 
quence  is  exemplified  by  a  molecular  sieve  which  has 
eight  and  ten  member  rings  and  pore  dimensions  inter- 
mediate  5.5  x  5.5  and  4.5  x  4.5  A,  but  excluding  4.5  x 
4.5  A. 

The  preferred  second  molecular  sieve  of  this  inven- 
tion  is  exemplified  by  a  ferrierite  molecular  sieve.  It  is 
preferred  that  the  ferrierite  sieve  be  present  in  a  hydro- 
gen  form,  but  it  alternatively  can  be  exchanged  with  a 
cation  of  an  alkali  metal,  or  alkaline  earth  metal  or  tran- 
sition  metal  cation.  The  second  molecular  sieves  of  this 
invention  include  ferrierite  and  other  analogous  shape- 
selective  materials  with  pore  openings  intermediate  in 
dimensions  to  those  of  the  calcium  5  A  zeolite  and  ZSM- 
5.  Other  examples  of  crystalline  sieves  include  alumino- 
phosphates,  silicoaluminophosphates,  and  borosili- 
cates. 

The  aluminophosphate,  silicoaluminophosphate 

and  borosilicate  molecular  sieves  which  can  be  used  as 
a  second  molecular  sieve  will  have  a  pore  opening  in- 
termediate  5.5  x  5.5  and  4.5  x  4.5  A,  but  excluding  4.5 
x  4.5  A. 

5  It  is  feasible  that  the  second  molecular  sieve  com- 
prises  a  large  pore  zeolite  that  has  been  ion  exchanged 
with  cations  to  diminish  the  effective  pore  size  of  the 
sieve  to  within  the  afore-mentioned  range  of  dimen- 
sions. 

10  When  applying  multiple  select  adsorbent  molecular 
sieve  systems,  the  sequence  of  the  sieves,  whether  in 
discrete  vessels  or  in  a  stacked  variety,  is  very  impor- 
tant.  If  the  sieves  are  interchanged  the  process  loses 
effectiveness  because  the  larger  sieve  will  rapidly  fill 

is  with  normal  paraffins,  prohibiting  the  efficient  adsorption 
of  mono-isoparaffins. 

The  respective  sieves  applied  in  a  multiple  select 
adsorbent  molecular  sieve  system  should  be  arranged 
in  a  process  sequence  to  first  provide  adequate  adsorp- 

20  tion  of  the  normal  paraffin  hydrocarbons,  and  then,  ad- 
sorption  of  the  mono-isoparaffins.  Each  of  these  respec- 
tive  sieves  can  be  provided  with  a  common  desorbent 
stream  or  each  sieve  may  have  its  own  desorbent 
stream.  The  desorbent  is  preferably  a  gaseous  material 

25  such  as  a  hydrogen  gas  stream. 
The  light  and  heavy  fraction  which  have  been  de- 

rived  from  the  reformate  in  step  e)  can  suitably  be  ob- 
tained  by  distillation.  Suitably,  the  light  and  the  heavy 
fraction  are  adjacent  fractions  obtained  by  distillation. 

30  Depending,  of  course,  on  the  sharpness  of  the  cutting 
points  of  the  fractions  chosen  in  the  distillation  some 
overlap  may  occur  among  the  adjacent  fractions.  In  an- 
other  embodiment  of  the  present  invention  at  least  part 
of  the  reformate  is  firstly  subjected  to  a  separation  treat- 

35  ment  wherein  a  gaseous  fraction  is  separated  from  a 
liquid  fraction,  whereafter  the  liquid  fraction  is  separated 
into  the  light  fraction  comprising  C6  and  smaller  hydro- 
carbons  and  the  heavy  fraction  comprising  C6  and 
greater  hydrocarbons.  Suitably,  at  least  part  of  the 

40  heavy  fraction  can  directly  be  passed  to  a  refinery  gaso- 
line  blending  pool  and/or  at  least  part  of  the  heavy  frac- 
tion  can  be  co-processed  with  the  second  hydrocarbon 
feed  stream. 

The  isomerisation  in  step  f)  is  suitably  carried  out  at 
45  a  temperature  between  1  00  and  320  °C  and  a  pressure 

between  1  0  and  60  bar.  The  catalyst  present  in  the  isom- 
erisation  step  is  suitably  catalytically  active  in  isomeri- 
sation  of  hydrocarbons  comprising  5  to  7  carbon  atoms. 
The  catalyst  employed  in  the  isomerisation  step  is  suit- 

so  ably  a  heterogeneous  hydroisomerisation  catalyst  hav- 
ing  an  acid  activity  and  a  hydrogenation  activity  and 
comprising  one  or  more  metals  from  Group  VIII  of  the 
Periodic  Table  of  the  Elements  on  a  carrier  material.  The 
carrier  material  has  acidic  properties  and  may  suitably 

55  consist  of  silica-alumina,  in  particular  zeolites  (e.g.  mor- 
denite,  faujasite  or  zeolite  Y)  in  the  hydrogen  form  or 
exchanged  with  rare  earth  ions,  or  of  alumina  rendered 
acidic  by  combination  of  halogen  (e.g.  chlorine).  Prefer- 

3 
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ably,  the  employed  catalyst  comprises  at  least  one  noble 
metal  from  Group  VIII  (in  particular  platinum)  on  mor- 
denite  as  carrier  material.  Most  preferably,  a  catalyst  is 
used  containing  H-mordenite  which  is  prepared  by  treat- 
ing  mordenite  one  or  more  times  with  an  aqueous  solu- 
tion  of  an  ammonium  compound  (e.g.  ammonium  ni- 
trate),  followed  by  drying  (e.g.  at  100-200  °C  and  cal- 
cining  (e.g.  at  400-700  °C)  of  the  treated  mordenite.  The 
catalyst  can  comprise  a  binder  material  such  as  alumi- 
na,  silica  or  silica-alumina. 

In  a  preferred  embodiment  of  the  process  according 
to  the  present  invention  at  least  part  of  the  heavy  fraction 
obtained  in  step  e)  is  also  subjected  to  a  separation 
treatment  as  described  hereinbefore  wherein  normal 
paraffins  and  optionally  mono-isoparaffins  are  separat- 
ed  from  di-isopraffins,  and  whereby  a  first  hydrocarbon 
product  stream  comprising  normal  paraffins  and  option- 
ally  mono-isoparaffins  and  a  second  hydrocarbon  prod- 
uct  stream  comprising  di-isoparaffins  is  recovered.  At 
least  part  of  the  light  fraction  and/or  at  least  part  of  the 
first  hydrocarbon  feed  stream  can  also  suitably  be  sub- 
jected  to  any  of  the  separation  treatments  mentioned 
hereinbefore  wherein  normal  paraffins  and  optionally 
mono-isoparaffins  are  separated  from  di-isoparaffins, 
prior  to  or  after  the  isomerisation  in  step  f  .  Before  being 
subjected  to  such  a  separation  treatment  C5  hydrocar- 
bons  are  separated  from  the  light  fraction  and/or  first 
hydrocarbon  feed  stream  or  the  isomerate  obtained. 

Suitably  at  least  part  of  the  first  hydrocarbon  prod- 
uct  stream  is  co-processed  in  step  d).  In  another  em- 
bodiment  of  the  process  according  to  the  present  inven- 
tion  at  least  part  of  the  first  hydrocarbon  product  stream 
is  used  as  a  preferred  chemical  feedstock  as  indicated 
hereinbefore. 

Suitably,  the  separation  treatment  downstream  the 
reforming  step  is  carried  out  in  such  a  way  that  both  the 
normal  paraffins  and  mono-isoparaffins  are  separated 
from  the  di-isoparaffins.  This  is  suitably  established  by 
passing  the  heavy  fraction  obtained  in  step  e)  to  a  sep- 
aration  zone  comprising  a  shape-selective  separatory 
molecular  sieve  having  a  pore  size  intermediate  5.5  x 
5.5  to  4.5  x  4.5  A  but  excluding  4.5  x  4.5  A,  the  pore  size 
being  sufficient  to  permit  entry  of  normal  paraffins  and 
mono-isoparaffins  but  restrictive  to  prohibit  entry  of  di- 
isoparaffins.  In  this  way  the  normal  paraffins  and  mono- 
isoparaffins  can  selectively  be  separated  from  the  di- 
isoparaffins,  other  multi-branched  paraffins,  cyclic  par- 
affins  and  aromatic  hydrocarbons.  Subsequently,  a  first 
hydrocarbon  product  stream  comprising  both  normal 
paraffins  and  mono-isoparaffins  and  a  second  hydrocar- 
bon  product  stream  comprising  di-isoparaffins  can  be 
recovered. 

Preferably,  the  separation  treatment  downstream 
the  reforming  step  is  carried  out  in  such  a  way  that  the 
normal  paraffins  are  firstly  separated  from  the  mono-iso- 
paraffins  and  di-isoparaffins,  whereas  the  mono-isopar- 
affins  are  subsequently  separated  from  the  di-isoparaf- 
fins.  To  this  end  use  can  be  made  of  a  multiple  select 

adsorbent  molecular  sieve  system  as  described  herein- 
before. 

When  use  is  made  of  a  multiple  select  adsorbent 
molecular  sieve  system  both  upstream  and  downstream 

5  of  the  reforming  step,  firstly  the  initially  present  normal 
paraffins  and  mono-isoparaffins  are  separated  from  di- 
isoparaffins,  whereas  subsequently  normal  paraffins 
and  mono-isoparaffins,  which  have  been  produced  in 
the  reforming  step  are  separated  from  di-isoparaffins. 

10  The  application  of  a  multiple  select  adsorbent  mo- 
lecular  sieve  system  both  upstream  and  downstream  of 
the  reforming  step  is  very  attractive  since  it  offers  prod- 
uct  flexibility  together  with  product  quality.  Hence,  in  a 
preferred  embodiment  of  the  present  invention  a  multi- 

15  pie  select  adsorbent  molecular  sieve  system  is  applied 
both  upstream  and  downstream  of  the  reforming  step. 
The  separation  treatments  upstream  and  downstream 
the  reforming  step  are  preferably  carried  out  in  the  same 
separation  zone. 

20  Suitably,  at  least  part  of  the  reformate  obtained  is 
passed  to  a  hydrogenation  unit  before  being  subjected 
to  any  of  the  separation  treatments  described  hereinbe- 
fore. 

In  the  reforming  step  any  conventional  reforming 
25  catalyst  can  be  applied.  Preferably,  in  the  reforming  step 

a  catalyst  is  applied  having  a  substantial  (dehydro)cy- 
clization  selectivity.  Exemplary  of  such  a  catalyst  is  a 
platinum-containing  catalyst  with  platinum  present  in  for 
instance  a  range  of  0.005  wt%  to  10.0  wt%. 

30  The  catalytic  metals  associated  with  the  reforming 
function  are  preferably  noble  metals  from  Group  VIII  of 
the  Periodic  Table  of  elements,  such  as  platinum  and 
palladium.  The  reforming  catalyst  can  be  present  per  se 
or  it  may  be  mixed  with  a  binder  material. 

35  It  is  well  appreciated  that  the  application  of  noble 
metal(s)-containing  reforming  catalysts  normally  re- 
quires  a  pretreatment  in  the  form  of  a  catalytic  hydrot- 
reatment  of  the  feedstock  to  be  upgraded.  In  this  way 
nitrogen-compounds  and  sulphur-compounds  can  be 

40  removed  from  the  feedstock  which  compounds  would 
otherwise  reduce  the  performance  of  the  reforming  cat- 
alyst  considerably. 

The  reforming  step  can  suitably  be  carried  out  un- 
der  conventional  reforming  conditions.  Typically  the 

45  process  is  carried  out  at  a  temperature  from  450  to  550 
°C  and  a  pressure  of  3  to  20  bar.  The  reaction  section 
in  which  the  reforming  step  is  to  be  performed  can  suit- 
ably  be  separated  into  several  stages  or  reactors. 

The  present  invention  will  now  be  illustrated  by 
so  means  of  the  Example. 

Example 

A  process  according  to  the  present  invention  is  car- 
55  ried  out  in  accordance  with  the  flow  diagram  as  sche- 

matically  shown  in  Figure  1. 
A  hydrocarbonaceous  feedstock  substantially  boil- 

ing  in  the  gasoline  range  and  having  the  properties  as 
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set  out  in  Table  1  is  introduced  via  a  line  1  into  a  distil- 
lation  column  2  in  which  the  feedstock  is  separated  into 
two  hydrocarbon  feed  streams.  A  first  hydrocarbon  feed 
stream  comprising  hydrocarbons  of  the  C5-C6  range  is 
withdrawn  via  a  line  3  and  introduced  into  an  isomerisa- 
tion  unit  4.  The  isomerate  effluent  obtained  therefrom  is 
withdrawn  via  a  line  5  and  introduced  into  the  gasoline 
blending  pool  6,  whereas  a  gaseous  fraction  is  with- 
drawn  via  a  line  7.  A  second  hydrocarbon  feed  stream 
comprising  C6  and  greater  hydrocarbons  is  withdrawn 
via  a  line  8,  and  passed  to  a  separation  zone  9  which 
contains  two  molecular  sieves  10  and  11.  Molecular 
sieve  #1  (1  0)  is  a  commercial  zeolite  having  a  pore  size 
from  4.5  to  4.5  A  or  smaller.  Molecular  sieve  11,  referred 
to  as  molecular  sieve  #2,  has  a  pore  size  of  5.5  x  5.5  to 
4.5  x  4.5  A,  but  excludes  4.5  x  4.5  A.  The  first  molecular 
sieve  10  selectively  adsorbs  normal  paraffins  in  prefer- 
ence  to  mono-isoparaffins,  di-isoparaffins,  other  multi- 
branched  paraffins,  cyclic  paraffins  and  aromatic  hydro- 
carbons.  A  fraction  comprising  normal  paraffins  is  with- 
drawn  via  a  line  12  and  introduced  into  a  reforming  re- 
actor  13.  A  first  part  of  the  separation  effluent  stream 
substantially  freed  from  normal  paraffins  is  withdrawn 
via  a  line  1  4  and  introduced  in  the  gasoline  blending  pool 
6,  whereas  a  second  part  of  this  separation  effluent 
stream  is  withdrawn  via  a  line  1  5  and  contacted  with  mo- 
lecular  sieve  #2  (11).  In  this  particular  sieve,  mono-iso- 
paraffins  are  adsorbed  while  di-isoparaffins  and  other 
multi-branched  paraffins,  cyclic  paraffins  and  aromatic 
hydrocarbons  are  passed  through  the  sieve  without  ad- 
sorption.  A  fraction  comprising  mono-isoparaffins  is 
withdrawn  via  a  line  1  6  and  introduced  into  the  reforming 
reactor  13.  The  remaining  separation  effluent  stream 
(di-isoparaffins  fraction)  which  is  now  substantially  freed 
from  normal  paraffins  and  mono-isoparaffins  is  with- 
drawn  via  a  line  1  7  and  introduced  in  the  gasoline  blend- 
ing  pool  6.  In  the  reforming  step  use  is  made  of  a  com- 
mercially  available  highly  selective  (dehydro)cyclization 
catalyst  under  typical  semi-regenerative  reforming  con- 
ditions.  The  reformate  obtained  is  subsequently  with- 
drawn  via  a  line  1  8  and  introduced  into  a  distillation  col- 
umn  19.  In  the  distillation  column  19  the  reformate  is 
separated  into  a  gaseous  fraction,  a  light  fraction  com- 
prising  C5-C6  hydrocarbons  and  and  a  heavy  fraction 
comprising  gasoline.  The  gaseous  fraction  is  withdrawn 
via  a  line  20,  the  light  fraction  is  co-processed  with  the 
first  hydrocarbon  feed  stream  via  a  line  21  and  the  heavy 
fraction  is  withdrawn  via  a  line  22  and  recycled  to  the 
separation  zone  9. 

1  00  pbw  of  the  feedstock  in  line  1  yields  the  various 
product  fractions  in  the  following  quantities: 

27.3  pbw  first  hydrocarbon  feed  stream  (line  3) 
72.7  pbw  second  hydrocarbon  feed  stream  (line  8) 
28.2  pbw  isomerate  fraction  (line  5) 
1  .0  pbw  gaseous  fraction  (line  7) 
16.5  pbw  normal  paraffins  fraction  (line  12) 
1  2.8  pbw  a  first  part  separation  effluent  stream  (line 

14) 
67.4  pbw  a  second  part  separation  effluent  stream 
(line  15) 
13.7  pbm  a  mono-isoparaffins  fraction  (line  16) 

5  53.7  pbw  a  di-isoparaffins  fraction  (line  17) 
30.2  pbw  reformate  fraction  (line  18) 
4.3  pbw  gaseous  fraction  (line  20) 
1  .9  pbw  light  fraction  (line  21  ) 
24.0  pbw  heavy  fraction  (line  22) 

10 
In  the  blending  gasoline  pool  6,  4.6  pbw  of  butane  and 
17.3  pbw  of  MTBE  have  been  added  to  the  gasoline  ob- 
tained  via  a  line  23.  In  this  way  116.6  pbw  of  an  overall 
gasoline  is  obtained  having  the  maximum  allowable 

is  RVP  (Reid  Vapour  Pressure)  specification.  The  overall 
gasoline  obtained  in  the  blending  pool  6  has  the  prop- 
erties  as  set  out  in  Table  2. 

From  Table  2  it  is  clear  that  a  very  attractive  gaso- 
line,  in  terms  of  octane  number  and  content  of  aromat- 

20  ics,  in  particular  benzene,  can  be  obtained  by  applying 
the  present  invention.  In  conventional  upgrading  proc- 
esses  gasolines  are  obtained  having  a  considerable 
higher  content  of  aromatics,  in  particular  benzene. 

Table  1 
C  (%wt)  |  85.2 
H  (%wt)  j  14.8 
S  (ppmw)  j  <  1 
d  (15/4)  j  0.731 
I.B.P.  |  56 
10%wtrec.  j  64 
30%"  "  |  92 
50%"  "  j  106 
70%"  "  |  127 
90%"  "  j  149 
FB.P  |  197 
RON  :  j  55.7 
naphthenes  "  j  27.2 
aromatics  "  I  10.3 

Table  2 
Gasoline  properties: 
RON  j  95.0 
total  aromatics  (%vol)  j  24.9 
benzene  (%vol)  I  1.0 
naphthenes  (%vol)  j  25.6 
RVP  (kPa)  j  60 

Claims 
55 

1  .  Process  for  producing  a  gasoline  blending  pool  hav- 
ing  an  enhanced  octane  content  and  a  reduced  ar- 
omatics  content,  which  process  comprises: 
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a)  subjecting  a  hydrocarbonaceous  feedstock 
substantially  boiling  in  the  gasoline  range  to  a 
separation  treatment  and  recovering  therefrom 
a  first  hydrocarbon  feed  stream  comprising  C6 
and  smaller  hydrocarbons  and  a  second  hydro-  s 
carbon  feed  stream  comprising  C6  and  greater 
hydrocarbons; 
b)  subjecting  at  least  part  of  the  second  hydro- 
carbon  feed  stream  to  a  separation  treatment 
wherein  normal  paraffins  and  optionally  mono-  10 
isoparaffins  are  separated  from  di-isoparaffins; 
c)  recovering  therefrom  a  first  separation  efflu- 
ent  stream  comprising  normal  paraffins  and  op- 
tionally  mono-isoparaffins  and  a  second  sepa- 
ration  effluent  stream  comprising  di-isoparaf-  15 
fins  which  second  separation  effluent  stream  is 
passed  directly  to  a  gasoline  blending  pool; 
d)  subjecting  at  least  part  of  the  first  separation 
effluent  stream  to  a  reforming  step  to  produce 
a  reformate;  20 
e)  subjecting  at  least  part  of  the  reformate  to  a 
separation  treatment  and  recovering  therefrom 
a  light  fraction  comprising  C6  and  smaller  hy- 
drocarbons  and  a  heavy  fraction  comprising  C6 
and  greater  hydrocarbons;  and  25 
f  )  subjecting  at  least  part  of  the  light  fraction  and 
the  first  hydrocarbon  feed  stream  to  an  isomer- 
isation  step  and  recovering  therefrom  an  iso- 
merate. 

30 
2.  Process  according  to  claim  1,  wherein  in  step  b) 

both  the  normal  paraffins  and  mono-isoparaffins  are 
separated  from  the  di-isoparaffins,  and  at  least  part 
of  the  normal  paraffins  and  mono-isoparaffins  so 
obtained  is  subjected  to  the  reforming  step.  35 

3.  Process  according  to  claim  2,  wherein  firstly  the 
normal  paraffins  are  separated  from  the  isoparaf- 
fins,  and  subsequently  the  mono-isoparaffins  are 
separated  from  the  di-isoparaffins.  40 

4.  Process  according  to  any  one  of  claims  1  -3,  where- 
in  at  least  part  of  the  heavy  fraction  obtained  in  step 
e)  is  subjected  to  a  separation  treatment  wherein 
normal  paraffins  and  optionally  mono-isoparaffins  45 
are  separated  from  di-isoparaffins,  and  recovering 
therefrom  a  first  hydrocarbon  product  comprising 
normal  paraffins  and  optionally  mono-isoparaffins 
and  a  second  hydrocarbon  product  stream  compris- 
ing  di-isoparaffins,  which  is  also  passed  directly  to  so 
the  gasoline  blending  pool. 

5.  Process  according  to  claim  4,  wherein  both  the  nor- 
mal  paraffins  and  mono-isoparaffins  are  separated 
from  the  di-isoparaffins.  55 

6.  Process  according  to  claim  5,  wherein  firstly  the 
normal  paraffins  are  separated  from  the  isoparaf- 

32  B1  10 

fins,  and  subsequently  the  mono-isoparaffins  are 
separated  from  the  di-isoparaffins. 

Patentanspriiche 

1.  Verfahren  zur  Herstellung  eines  Benzingemisch- 
pools  mit  einem  verbesserten  Oktangehalt  und  ei- 
nem  verminderten  Aromatengehalt,  welches  Ver- 
fahren  umfaBt: 

a)  Vornahme  einer  Auftrennung  an  einem  im 
wesentlichen  im  Benzinbereich  siedenden 
Kohlenwasserstoffeinsatzmaterial  und  daraus 
Gewinnen  eines  ersten  Kohlenwasserstoffbe- 
schickungsstroms,  umfassend  C6  und  kleinere 
Kohlenwasserstoffe,  und  eines  zweiten  Koh- 
lenwasserstoffbeschickungsstroms,  umfas- 
send  C6  und  groBere  Kohlenwasserstoffe; 

b)  Vornahme  einer  Auftrennung  an  wenigstens 
einem  Teil  des  zweiten  Kohlenwasserstoffbe- 
schickungsstroms,  in  der  Normalparaffine  und 
gegebenenfalls  Monoisoparaffine  von  Diiso- 
paraffinen  getrennt  werden; 

c)  Gewinnen  eines  ersten  Auftrennungsab- 
stroms,  umfassend  Normalparaffine  und  gege- 
benenfalls  Monoisoparaffine,  und  eines  zwei- 
ten  Auftrennungsabstroms,  umfassend  Diiso- 
paraffine,  daraus,  welcher  zweite  Auftren- 
nungsabstrom  direkt  einem  Benzingemisch- 
pool  zugefuhrt  wird; 

d)  Vornahme  einer  Reformierstufe  an  wenig- 
stens  einem  Teil  des  ersten  Auftrennungsab- 
stroms,  urn  ein  Reformat  zu  produzieren; 

e)  Vornahme  einer  Auftrennung  an  wenigstens 
einem  Teil  des  erhaltenen  Reformats  und  dar- 
aus  Gewinnen  einer  leichten  Fraktion  mit  C6 
und  kleineren  Kohlenwasserstoffen  und  einer 
schweren  Fraktion  mit  C6  und  groBeren  Koh- 
lenwasserstoffen;  und 

f)  Vornahme  einer  Isomerisierungsstufe  an  we- 
nigstens  einem  Teil  der  leichten  Fraktion  und 
des  ersten  Kohlenwasserstoffbeschik- 
kungsstroms  und  daraus  Gewinnen  eines  Iso- 
merats. 

2.  Verfahren  nach  Anspruch  1,  worin  in  Stufe  b)  so- 
wohl  die  Normalparaffine  als  auch  die  Monoisopar- 
affine  von  den  Diisoparaffinen  abgetrennt  werden 
und  wenigstens  ein  Teil  der  so  erhaltenen  Normal- 
paraffine  und  der  Monoisoparaffine  der  Reformier- 
stufe  unterzogen  werden. 
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3.  Verfahren  nach  Anspruch  2,  worin  zuerst  die  Nor- 
malparaffine  von  den  Isoparaffinen  abgetrennt  wer- 
den  und  anschlieBend  die  Monoisoparaffine  von 
den  Diisoparaffinen  abgetrennt  werden. 

4.  Verfahren  nach  einem  der  Anspruche  1-3,  worin 
wenigstens  ein  Teil  der  in  Stufe  e)  erhaltenen 
schweren  Fraktion  einer  Auftrennung  unterzogen 
wird,  in  der  Normalparaffine  und  gegebenenfalls 
Monoisoparaffine  von  Diisoparaffinen  abgetrennt 
werden,  und  daraus  ein  erster  Kohlenwasserstoff- 
produktstrom  mit  Normalparaffinen  und  gegebe- 
nenfalls  Monoisoparaffinen  und  ein  zweiter  Kohlen- 
wasserstoffproduktstrom  mit  Diisoparaffinen  ge- 
wonnen  werden,  der  auch  direkt  in  den  Benzinge- 
mischpool  ubergefuhrt  wird. 

5.  Verfahren  nach  Anspruch  4,  worin  sowohl  die  Nor- 
malparaffine  als  auch  die  Monoisoparaffine  von  den 
Diisoparaffinen  abgetrennt  werden. 

6.  Verfahren  nach  Anspruch  5,  worin  zuerst  die  Nor- 
malparaffine  von  den  Isoparaffinen  abgetrennt  wer- 
den  und  anschlieBend  die  Monoisoparaffine  von 
den  Diisoparaffinen  abgetrennt  werden. 

Revendications 

1.  Procede  de  production  d'une  masse  de  melange 
pour  essence  possedant  une  teneur  en  octane 
amelioree  et  une  teneur  en  composes  aromatiques 
reduite,  lequel  procede  consiste  a  : 

a)  soumettre  une  charge  de  depart  hydrocar- 
bonee  bouillant  sensiblement  dans  la  plage  de 
I'essence  a  un  traitement  de  separation  et  en 
recuperer  un  premier  courant  de  charge  d'hy- 
drocarbures  comprenant  des  hydrocarbures  en 
C6  et  moins  et  un  second  courant  de  charge 
d'hydrocarbures  comprenant  des  hydrocarbu- 
res  en  C6  et  plus, 
b)  soumettre  au  moins  une  partie  du  second 
courant  de  charge  d'hydrocarbures  a  un  traite- 
ment  de  separation  au  cours  duquel  les  paraf- 
fines  normales  et  eventuellement  des  monoi- 
soparaffines  sont  separees  d'avec  des  diisopa- 
raffines, 
c)  en  recuperer  un  premier  courant  d'effluent 
de  separation  comprenant  des  paraffines  nor- 
males  et  eventuellement  des  monoisoparaffi- 
nes  et  un  second  courant  d'effluent  de  separa- 
tion  comprenant  des  diisoparaffines,  lequel  se- 
cond  courant  d'effluent  de  separation  est  en- 
voye  directement  a  une  masse  de  melange 
pour  essence, 
d)  soumettre  au  moins  une  partie  du  premier 
courant  d'effluent  de  separation  a  une  etape  de 

reformage  pour  produire  un  reformat, 
e)  soumettre  au  moins  une  partie  du  reformat 
obtenu  a  un  traitement  de  separation  et  en  re- 
cuperer  une  fraction  legere  comprenant  des  hy- 

5  drocarbures  en  C6  et  moins  et  une  fraction  lour- 
de  comprenant  des  hydrocarbures  en  C6  et 
plus,  et 
f)  soumettre  au  moins  une  partie  de  la  fraction 
legere  et  du  premier  courant  de  charge  d'hy- 

10  drocarbures  a  une  etape  d'isomerisation  et  en 
recuperer  un  isomerisat. 

2.  Procede  suivant  la  revendication  1,  caracterise  en 
ce  qu'au  cours  de  I'etape  b),  on  separe  tant  les  pa- 

's  raffines  normales  que  les  monoisoparaffines  des 
diisoparaffines  et  on  soumet  au  moins  une  partie 
des  paraffines  normales  et  des  monoisoparaffines 
ainsi  obtenues  a  I'etape  de  reformage. 

20  3.  Procede  suivant  la  revendication  2,  caracterise  en 
ce  que  Ton  separe  en  premier  lieu  les  paraffines 
normales  des  isoparaffines  et  ensuite  on  separe  les 
monoisoparaffines  des  diisoparaffines. 

25  4.  Procede  suivant  I'une  quelconque  des  revendica- 
tions  1  a  3,  caracterise  en  ce  que  Ton  soumet  au 
moins  une  partie  de  la  fraction  lourde  obtenue  dans 
I'etape  e)  a  un  traitement  de  separation  au  cours 
duquel  des  paraffines  normales  et  eventuellement 

30  des  moniisoparaffines  sont  separees  d'avec  les  dii- 
soparaffines,  et  on  en  recupere  un  premier  courant 
d'hydrocarbures  produit  comprenant  des  paraffines 
normales  et  eventuellement  des  monoisoparaffi- 
nes,  et  un  second  courant  d'hydrocarbures  produits 

35  comprenant  des  diisoparaffines,  que  Ton  fait  direc- 
tement  passer  dans  la  masse  de  melange  pour  es- 
sence. 

5.  Procede  suivant  la  revendication  4,  caracterise  en 
40  ce  que  Ton  separe  tant  les  paraffines  normales  que 

les  monoisoparaffines  d'avec  les  diisoparaffines. 

6.  Procede  suivant  la  revendication  5,  caracterise  en 
ce  que  Ton  separe  en  premier  lieu  les  paraffines 

45  normales  des  isoparaffines  et  on  separe  ensuite  les 
monoisoparaffines  des  diisoparaffines. 
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