
988,409       160 F fraction removed from feed splitter  primary
distillation unit is desulfurized in a      42 through line 47 may be
blended with the  hydrofiner containing cobalt molybdate cata-      high
octane reformate before or after stabiliz-  lyst. Hydrofining conditions
are 350 psig, 45      ation. If it is to be blended before some is  550 F.,
4.0 V/H/V space velocity with the  5  passed through line 78 for blending
with  total reformer net tail gas used on a once-      the high octane
number hydroformate in line  through basis for hydrogen treat gas.      77
whereupon the high octane number hydro-    Following hydrotreating the
naphtha is      formate or the blend is charged to stabilizer  stabilized
and split to provide a light vir-  50      79 for the removal of propane
and lighter  gin naphtha gasoline blend stock and the 10  hydrocarbons and
most, if not all, of the but-  160/340[err] F. VT reformer feed.      ane.
The stabilized high octane number hydro-    The total feed to the first
reactor is pre-      formate is withdrawn via line 80 and passed  heated to
900-1000 F. and combined with      to premium gasoline storage or blending.
The  6000 SCF/B of recycle gas.                55      light ends from
stabilizer 79 and stabilizer    Following the first reactor the bulk of the
15  75 are combined and condensed at 81 and dis- reaction mixture is
withdrawn and quenched      charged into separator 82, the liquid material
to condense the 70 RON product. It is then      is pumped back to columns
75 and 79 as re-  stabilized and sent to gasoline blending. The      flux
and the gaseous product is withdrawn  gas separated from the 70 RON product
is 60      from the system via line 83 to absorber-de-  sent to the recycle
gas compressor. 20  methanizer column 20 for recovery of pro-    The
remainder of the reaction  mixture      pane and excess butane. By means of
this  from the first reactor is joined by an incremen-      common overhead
equipment on the stabilizers  tal 1000 SCF/B (based on total feed to the
it is possible to transfer butane from  the  first reactor-this amounts to
3500 SCF/B  65      high octane stream which has an excess to  of high
severity feed), preheated to 900- 25  the lower octane stream which is
frequently  1000[err] F. and passed to the second reactor.      deficient
in butane without having to add  Following the second reactor it is
reheated 



any investment to recover, separate, store, to 900-1000 F. and passed
through the      and blend the butane.                       third reactor.
It is then quenched to con-  70
dense the 97 RON product.   This liquid                      EXAMPLE
stream is also stabilized and sent to gasoline 30    A 160/340[err] F.
vapour temperature (VT) blending.      North African naphtha is reformed
semire-    The vapor from the 97 RON separator is      generatively to 70
and 97 RON Clear to pro-  split with an amount equivalent to the total 75
duce components for a 98 RON (2.3 cc TEL) net gas make being withdrawn to
the naphtha      premium and a 88 RON (3 cc TEL) regular  hydrofiner and
the remainder being combined 35  gasoline by blending with C[err]/160[err]
F. VT  with the 70 RON separator gas and sent to      virgin naphtha. The
ratio of premium to regu-  the recycle gas compressor. The recycle gas
lar is 1:2-1/2.                             compressor discharge is split
with the major 80        In this application the unit is fed 1900  portion
being combined with the naphtha feed     B/SD of naphtha with 1360 B/SD
being re-  to the first reactor and the remainder com- 40  formed to 70 RON
Clear and 540 B/SD re-  bined with the portion of the first reactor
formed to 97 RON Clear.                     product which is processed to
97 RON.        The total 340[err] F. VT distillate from the    The feed
naphtha inspections are:     85                    Nominal Boiling Range -
-   -   -   -   160/340[err] FVT    API       -   -   -   -   -   -   -   -
58             Watson K  (Watson K  is the cube root
of the average boiling point in degrees 90                  Rankin divided
by the specific  gravity                     expressed as the ratio of the
density to  that of water at 60[err] F.) -  -  -     11.98
Composition, LV%      Paraffins   -   -   -   -   -   -   -   52.5
95        Naphthenes     -   -   -   -   -   -   39.3
Aromatics  -  -    -   -   -   -   -   8.2                   ASTM
Distillation                     10%    -   -    -   -   -   -   -   -
220[err] F.                     30%    -   -   -   -   -   -   -   -  239 



100                 50%    -   -   -   -   -   -   -    -  263
70%                                     289                     90%    -
-   -   -   -   -   -   -   315                     The average cycle
yields on a fresh  feed  withdrawing a portion of said low hydrogen
basis are:                                   content gas as
tail gas and combining remain-         -       70 RON  97  RON       ing
low hydrogen content gas with  said high           [err] + LV%
93.0     73.7       hydrogen gas to provide a high hydrogen  65     5
[err]  Wt. %          0.75       1.2       content recycle gas and passing
said gas mix-           [err] Wt. %   -            0.4       1.9       ture
to the feed stream to the first of the           [err] Wt. % -   -     0.4
3.8       hydroforming reactors.           [err] Wt % -  -      1.4
6.6          4. The method as claimed in any of claims           [err]  LV%
- -       0.8        4.7      1-3  characterized by charging said hydro-
70     10    [err] LV%    -  -    1.1         6.0      carbon feed stock
boiling in the naptha boil -           [err] LV%  -  -       1.5        4.2
ing  range and hydrogen treat gas to a reaction           [err] LV%  -   -
1.1     3.0       zone  maintained under hydrofining reaction
conditions to convert sulfur and nitrogen-           The catalyst is a
1/16" alumina extrudate  containing impurities to hydrogen sulfide and  75
impregnated with 0.3 wt. percent platinum.  ammonia respectively,
separating excess treat     15  The space velocity (based  on total feed)
is  gas, hydrogen sulfide and ammonia from the         4.5 in the first
reactor, 9.0 in the second, and  hydrofined  naphtha, passing the
hydrofined         3.5 in the third reactor. The last reactor  naphtha
through a reboiler absorber stripper         outlet pressure is 400 psig.
countercurrent to a gas containing light hyd- 80 



WHAT WE  CLAIM  IS : -                    rocarbons to further  free  the
hydrofined     20    1. A method for the production of at least naphtha of
gaseous impurities and reject un-         two grades of motor gasoline in a
single  desired lighter  hydrocarbons while simultane-         operation
hydroformer which comprises charg-   ously absorbing the heavier
hydrocarbons  from         ing a hydrocarbon feed stock boiling in the  the
stripping gas and then passing the hydro  85         naphtha boiling range
and  hydrogen to a  fined  naphtha  from the absorber-stripper in     25
hydroforming  reactor   system   containing  admixture with a hydrogen-rich
gas to  said          several reactor vessels in series, each of which
hydroforming reactor system.          is  charged with an active
platinum-alumina    5. The method as claimed in claim 4 in
hydroforming catalyst, the weight hourly space  which  the intermediate
hydroformate and the  90          velocity (lbs of naphtha feed per pound
of  high octane number hydroformate are separ-     30  catalyst in the
reactor) being in the range of  ately subjected to  stabilization by
distilling          from 4-12 in the first reaction zone, from   propane
and lighter  hydrocarbons therefrom,          2-6 in an intermediate
reaction zone and  combining the overhead  stream from both  of
from 1-4 in a final reaction zone, with means  these   stabilising  steps
cooling to  condense .95          for reheating the reaction mixture
between  a portion  of the vapors, recycling condensed     35  reactors,
maintaining active hydroforming re-  liquid as reflux to   the respective
stabilizing          action conditions in each of the reactor ves-  steps
and  passing the uncondensed portions          sels, maintaining the
pressure in the range  from  said stabilizing steps to the bottom
of from 35-800 p.s.i.g. and the tempera-  of  the absorber-stripper,
whereby excess but-  100          ture in  the range of from  860-1050 F,
anes from  the  high severity reformate are     40  withdrawing a major
proportion of the reac-  transferred to the low severity reformate which
tion mixture as discharged from at least one   is deficient  to the low
severity reformate  which          of the lead reactors of the series,
condensing  is  deficient in butanes.          the withdrawn reaction
mixture to recover an   6. The method as claimed in any of claims  105
intermediate hydroformate of relatively low  1-5  which comprises
fractionating  a hydro-      45  octane number and a high hydrogen content
carbon feed stock boiling in the naphtha boil          gas, passing the
remainder of said reaction  ing range  into a light [err] -160[err]  F
fraction          mixture through the remaining reactor vessels  and a
heavy 160[err] F. to about 400[err] F. frac          of the series,
condensing reaction products  tion, charging the latter heavy fraction and
discharged from the last reactor of the series  hydrogen to  said
hydroforming reactor sys      50  to recover a high octane  number
hydroform-  tem, and combining a portion of said light 



ate and a relatively low hydrogen-content gas.   [err] F. . fraction with
said low octane             2. The method as claimed in claim  1
intermediate hydroformate to form  a low oc-          characterized by
passing a major proportion  tane  product blend and  a portion   of said
115          of the hydrogen supplied to the feed stream  light  [err]
-160[err] F; fraction with said high      55  to the first of the
hydroforming reactors and  octane number hydroformate to form  a high
passing the remainder of the  said reaction  octane product blend.
mixture and the remainder of said hydrogen    7.  The method as claimed in
claim 1  and          through the remaining reactor vessels of the
substantially as described herein.          series.
K. J. VERYARD,      60    3. The method as claimed in claims 1 or
50, Strantton Street, W.1.           claim  2 further characterized  by
selectively     Agent for the Applicants.     Leamington Spa: Printed for
Her Majesty's Stationery Office by the Courier Press.-1965.     Published
at The Patent Office, 25, Southampton Buildings, London, W.C.2, from which
copies may be obtained,
988,409                       The average cycle yields on a fresh feed
withdrawing a portion of said low hydrogen                    basis are:
content gas as tail gas and combining remain-
70 RON  97 RON        ing low hydrogen content gas with said high
[err],+LV%  -  -    93.0       73.7       hydrogen gas to provide a high
hydrogen  65                5    H[err] Wt. %  -  -        0.75    1.2
content recycle gas and passing said gas mix-                      C[err]
Wt. % -  -        0.4     1.9       ture to the feed stream to the first of
the                      C[err] Wt. % -  -        0.4     3.8
hydroforming reactors. 



C[err] Wt % -  -      1.4       6.6          4. The method as claimed in
any of claims                      iC[err] LV%  -  -        0.8     4.7
1-3 characterized by charging said hydro- 70               10    nC[err]
LV%  -  -      1.1       6.0       carbon feed stock boiling in the naphtha
boil-                      iC[err] LV%  -  -        1.5     4.2       ing
range and hydrogen treat gas to a reaction                      nC[err] LV%
-  -        1.1     3.0       zone maintained under hydrofining reaction
conditions to convert sulfur and nitrogen-                      The
catalyst is a 1/16" alumina extrudate  containing impurities to hydrogen
sulfide and  75                    impregnated with 0.3 wt. percent
platinum. ammonia respectively, separating excess treat               15
The space velocity (based on total feed) is  gas, hydrogen sulfide and
ammonia from the                    4.5 in the first reactor, 9.0 in the
second, and  hydrofined naphtha, passing the hydrofined
3.5 in the third reactor. The last reactor naphtha through a reboiler
absorber stripper                    outlet pressure is 400 psig.
countercurrent to a gas containing light hyd- 80                      WHAT
WE CLAIM  IS: -                       rocarbons to further free  the
hydrofined               20    1. A method for the production of at least
naphtha of gaseous impurities and reject un-                    two grades
of motor gasoline in a single  desired lighter hydrocarbons while
simultane-                    operation hydroformer which comprises charg-
ously absorbing the heavier hydrocarbons from ing a hydrocarbon feed stock
boiling in the  the stripping gas and then passing the hydro- 85 naphtha
boiling range and hydrogen to a  fined naphtha from the absorber-stripper
in               25  hydroforming  reactor   system  containing  admixture
with a hydrogen-rich gas to said                    several reactor vessels
in series, each of which  hydroforming reactor system.
is charged with an active platinum-alumina    5. The method as claimed in
claim 4 in                    hydroforming catalyst, the weight hourly
space  which the intermediate hydroformate and the  90
velocity (lbs of naphtha feed per pound of  high octane number hydroformate
are separ-               30  catalyst in the reactor) being in the range of
ately subjected to stabilization by distilling                    from 4-12
in the first reaction zone, from   propane and lighter hydrocarbons
therefrom,                    2-6 in an intermediate reaction zone and
combining the overhead stream from both of                    from 1-4 in a
final reaction zone, with means  these stabilising steps, cooling to
condense  95                    for reheating the reaction mixture between
a portion of the vapors, recycling condensed               35  reactors,
maintaining active hydroforming re-  liquid as reflux to the respective
stabilizing                    action conditions in each of the reactor
ves-  steps and passing the uncondensed portions                    sels,
maintaining the pressure in the range  from  said  stabilizing steps to the
bottom                    of from 350-800 p.s.i.g. and the tempera-  of the
absorber-stripper, whereby excess but- 100 



ture in the range of from  860-1050 F,  anes from  the high severity
reformate are               40  withdrawing a major proportion of the reac-
transferred to the low severity reformate which                    tion
mixture as discharged from at least one     is deficient to the low
severity reformate which                    of the lead reactors of the
series, condensing  is deficient in butanes.                    the
withdrawn reaction mixture to recover an   6. The method as claimed in any
of claims 105                    intermediate hydroformate of relatively
low  1-5 which comprises fractionating a hydro-               45  octane
number and a high hydrogen content  carbon feed stock boiling in the
naphtha boil-                    gas, passing the remainder of said
reaction  ing range into a light C[err]-160[err] F. fraction
mixture through the remaining reactor vessels  and a heavy 160[err] F. to
about 400[err]  F. frac-                    of the series, condensing
reaction products  tion, charging the latter heavy fraction and 11)
discharged from the last reactor of the series  hydrogen to said
hydroforming reactor sys-               50  to recover a high octane number
hydroform-  tem, and combining a portion of said light,
ate and a relatively low hydrogen-content gas.  C[err]-160[err] F. fraction
with said low  octane                      2. The method as claimed in
claim  1  intermediate hydroformate to form a low oc-
characterized by passing a major proportion  tane product blend and a
portion of said 115                    of the hydrogen supplied to the feed
stream  light  C[err]-160[err] F. fraction with said high               55
to the first of the hydroforming reactors and  octane number hydroformate
to form a high                    passing the remainder of the said
reaction  octane product blend.         mixture and the remainder of said
hydrogen    7. The method as claimed in claim 1 and
through the remaining reactor vessels of the  substantially as described
herein.     120                    series.
K. J. VERYARD,                60    3. The method as claimed in claims 1 or
50, Stratton Street, W.1.                    claim 2 further characterized
by selectively       Agent for the Applicants.              Leamington Spa:
Printed for Her Majesty's Stationery Office by the Courier Press.-1965.
Published at The Patent Office, 25, Southampton Buildings, London, W.C.2,
from which copies may be obtained.    


