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CATALYST PARTICLES (71)    We, AMERICAN CYANAMID   also appear to have an
effect on activity in COMPANY, a corporation' organised  and   much the
same way as in liquid phase reac- existing under the Laws of the State of
Maine,  tions. Again, reduced particle sizes would pro-  50 United States
of America, of Berdan Avenue,  vide increased catalyst activity, but
pressure 5   Township of Wayne, State of New Jersey,  drops would normally
increase with decreased United States of America, do hereby declare
particle size. By use of special cross-sectional the invention  for which
we pray that a patent  shapes in the formed catalysts, pressure drops may
be granted to us, and the method by   apparently could be reduced for
smaller par-  55 which it is to be performed, to be particularly  ticles.
10   described in and by the following statement:-   In gas phase reactions
. however, where This invention relates to a process for  there are no
liquid reactants present, there hydroforming  petroleum  fractions  in  the
can  be no trough effect as described above, gaseous phase. More
particularly, this inven-  and,  therefore, no advantage in catalyst
activity  60 tion relates to hydroforming petroleum frac-  attributable
thereto. 15   tions in gaseous phase in the presence of       The effect of
diffusion in catalytic reac- hydrogen by contacting said gaseous phase
tions wherein it plays a role is to cause with a catalyst  having a special
cross-sectional  increased catalyst activity with decreased  par- shape.
ticle size. The significant factor with respect  65 In United States Patent
3,674,680 issued  to diffusion reactions is the ratio of geometric 20   to
Hockstra et  al., it is demonstrated that  particle volume to geometric
particle surface. formed catalyst particles of small size, par-  This ratio
decreases as particle size decreases. ticular shape, and large pores can
have an   A plot of activity against the ratio of geo- effect on catalyst
life in trickle bed hydro-  metric particle volume to geometric particle
70 treating. In trickle bed hydrotreating, the   surface forms  a straight
line with increasing 25   petroleum fraction is in the liquid phase.  .
activity resulting from decreased ratio. Accord- In the catalytic reactions
discussed above,  ingly, the  effect of particle size on activity in which
diffusion plays a role, it is known   is readily ascertainable from such a
plot and, that catalyst activity increases with decreasing   while. special
shapes can reduce pressure drops   75 particle size  However, as particle
size de-  for certain small particles, the activity actually 30   creases,
pressure  drop normally builds up   obtained must  be  considered in light
of the to intolerable  levels. By use of special cross-  activity-ratio
curve discussed. sectional shapes in  the formed catalysts, pres-    In
considering catalyst materials for gas sure drops can be  reduced for
smaller par-  phase reactions, interest has been concentrated   80 ticles
providing increased activity.        on finding catalyst compositions that
provide 35     In processing petroleum fractions in  liquid  improvements
in activity at conventional par- phase, it can also be demonstrated that
certain  ticle sizes, i.e.  those which produce tolerable cross-sectional
shapes improve activity over  pressure  drops. Much  success  has  been
..that attributable to the reduced particle size,  achieved in providing
improved catalyst com-   85 but that not all shapes provide the improved
positions and the success has aroused even 40   activity. The effective
cross-sectional  shapes  greater interest . in   catalyst compositions at
are generally of polylobal nature and provide  the  expense of interest in
other areas of troughs between lobes on. the outer catalyst  research.
surface, which troughs appear to act as oil    A gas phase reaction that
has received con-   90 flow  distributors, enhancing contacting effi-
siderable attention is that of oxidation of 45   ciency and diffusion into
active catalyst sites.   ehxaust gases emanating from  internal com- In gas
phase reactions, where diffusion also  bustion engines.Considerable success
has been 



appears to play a role, particle size would  achieved in providing improved
catalyst com-    positions for this reaction. In addition to  from
platinum  and mixtures thereof with catalyst compositions providing
improved oxi-  rhenium, gallium, germanium, iridium, rhod- dation activity
there has been provided catalyst, ium, and zinc, the catalyst particles
being of compositions resistant to poisoning by lead   polylobal
cross-sectional shape such that the 5   compounds, by sulfur compounds, or
by both.  lobes are defined by circles of equal diameter,   70 In addition,
there have been provided catalyst  when only two lobes are present the
centers compositions, that are effective at low  bed   of the circles being
spaced from one another temperatures, remain active  at high operating   by
a distance which is from  3/8 to 15/16 temperatures,   are resistant to
thermal shrink-  the diameter of the circles and when more than 10   age,
or have other desirable properties.      two lobes are present, lines
connecting the   75 Studies have been carried out' to determine   centers
of adjacent circles form a substantially the effect of  cross-sectional
particle shape on   equilateral polygon each side of which is from
catalyst- compositions useful in oxidizing ex-  3/8 to 15/16 the diameter
of the circles, haust gases from internal combustion engines   all the area
included by the circles and poly- 15   It was found that pressure drops
could be   gon being of the alumina base.                   80 reduced by
use of  particles of special cross-    In the accompanying drawings
sectional shape and that use of particles  of   Figure 1 is a plot of
catalyst activity against such shape allowed use of smaller particles
particle size of catalyst materials; while maintaining a tolerable pressure
drop.    Figures 2, 3 and 7 are isometric views of 20   Although  an
increase in catalyst activity was  catalysts not of invention,  and Figures
2A    85 obtained as a 'result of the use of smaller  and 3A are the
corresponding cross-sectional catalyst particles, such increase was exactly
views of the catalysts of Figures 2 and 3. that predicted from the plot of
activity against  Figures 4, 5 and 6 are isometric views  of ratio of
geometric particle volume to geometric  dilobal trilobal  and tetralobal
catalysts of this 25   particle surface. Thus, no unexpected advan-
invention, and Figures 4A, 5A and 6A are   90 tages arose from use of
catalyst particles of  the corresponding cross-sectional views of these
special cross-sectional shape.                catalysts. Although  certain
cross-sectional  shape      In carrying out the process of the present
characteristics  of  catalyst particles can have  invention, a conventional
procedure for hydro- 30   a beneficial effect on pressure drop while pro-
forming the petroleum fraction can be followed   95 viding the expected
activity associated with  except for the specific catalyst particles em-
particle size with respect to gas phase reac-  ployed. In the process of
the present invention, tions, other cross-sectional shapes can have  the
conventional catalyst particles are replaced an adverse effect on  activity
associated   with  by catalyst particles which have the specified 35
particle size.  Catalyst particles  in  tubular   polylobal shape and have
the conventional  100 shape, i.e. hollow cylinders, are effective  in
promoter composition. Thus, the essential reducing pressure  drop but have
an adverse   difference of the present process over the con- effect on
catalyst activity. Such loss in activity  ventional process is in the
cross-sectional shape is believed  to be associated with particle   of the
catalyst particles employed. 40   orientation in the catalyst bed. Since a
random  The present process in preferred embodi  105 orientation of
particles would be expected in   ments provides greatly improved efficiency
in normal bed loading, it would mean that the  the hydroforming reaction
over that of the hollow in the tubular shaped particles would  conventional
process. This result is highly be opposed   to  the   direction of gas flow
as  unexpected in view of the facts that gas phase 45   often as it  would
be parallel therewith. Since   reactions would not appear to be affected by
110 effective catalyst surface and its promoter   catalyst particle shape,
that other gas phase content would be associated with the hollow
reactions are not affected by catalyst particle of the tubular 'catalyst
particles, those par-  shape, and that not all  catalyst particle shapes
ticles oriented in opposition to the direction   result'in  improved
reaction efficiency. 50   of gas flow would only  present a portion of
The porous catalyst base or carrier from   115 their catalytic' surface to
the reactant gases   which the catalyst materials are prepared is and full
activity  of all particles  would not  composed of a major portion of
alumina. In 



be  achieved. Thus, tubular shaped catalyst  addition, there may be present
up to about partides, as well as other shaped catalyst par-  20 weight
percent  of another inorganic by- 55   ticles, more than offset any
advantage in pres-  drous oxide typically employed  in  preparing  120 sure
drop by  the disadvantage in activity  an alumina base, such as silica, the
percentage achieved.                                     being based on
the' total weight  of the base. In  accordance with the present invention,
:If silica per se is to be incorporated in the there is provided a process
of hydroforming   catalyst base, it is generally used in amounts 60   a
petroleum  fraction, comprising contacting  'up to 5 weight percent, based
on the weight  125 said petroleum fraction in gaseous phase and   of
silica-alumina. If an aluminosilicate, i.e. in the presence of hydrogen
with catalyst par-   a zeolite, is to be  incorporated in the catalyst
ticles  comprised of  a  porous base which is  base, it may be used  in
amounts up to about composed, at least as to its major portion, of   25
weight percent, based on the total weight 65   alumina and which carries a
promoter selected   of alumina-zeolite. In view of the silica con-  130
3                                        1,474,248
3 tent of zeolites  such incorporation thereof   be in the range of 2 to 5.
In addition to the will provide up to about  20 weight percent  specified
number of nodes of equal diameter, of silica based on  the total weight of
alumina of silica in the base. weight of alumina-  it is also necessary
that  the  arrangement of silica in  the base.
nodes in the cross-sectional shape  be in a The alumina is preferably
prepared by   specific manner. The centers of the circles   70
precipitation, such as by adding sodium alum-   of equal diameter which
define the lobes must sulate to an aqueous solution of aluminum    be
spaced from  one another by a distance sulfate. The precipitate is washed
free of salts  which is from 3/8 to 15/16 the diameter of and then dried to
form a powder, preferably  the circles when only two lobes are present 10
by spray-drying.                              and when more than two lobes
are present   75 The powder, is then mix-mulled to provide  lines
connecting the centers of adjacent circles an extrusion paste which is then
extruded   must form a substantially equilateral polygon, through orifices
of polylobal cross-sectional  each side of which is from  3/8 to 15/16
shape, cut to desired length, dried and cal-  the diameter of the circles,
and all the area 15   cined.
included by the circles and equilateral polygon   80 Provision for silica
content may be by   must be of the porous alumina base. strike
incorporation, by use of a silica  heel    Hydroforming, as that term  is
employed in carrying out the alumina strike, or by in-  herein, is a
conventional term and means re- corporation during mix-mulling. Such meth-
forming a petroleum fraction in gas phase in 20   ods of incorporation  are
conventional and   the presence of hydrogen at an elevated tem-   85
require no new techniques.                   perature and pressure to a
stock of higher oc- - Promoter incorporation  may also follow   tane
number. The  process, because of its conventional techniques. Promoters may
be  nature, includes molecular rearrangements of incorporated in
conjunction with mix-mulling   feed-stock components as well as molecule 25
or in conjunction with alumina processing   splitting. The following
reactions also will  90 prior to drying, but it is generally preferred
occur to a greater  or lesser extent: to impregnate the calcined extrudate
with        1. Naphthenes will lose hydrogen to become suitable compounds
that will yield the desired  the corresponding aromatics, which are higher
promoter contents. Promoter materials used  in octane number; 30   herein
are platinum, and mixtures thereof with  2. Straight-chain paraffins will
rearrange   95 rhenium, gallium, germanium, iridium, rhod-  into
branched-chain paraffins which are higher ium and zinc. The promoter metal
or metals  in octane number; will generally be present in an amount
totaling  3. Heavy paraffins of low octane number from  0.1 to 1.0 weight
percent, based on   will be hydrocracked to lighter paraffins of 35   the
total weight of the promoted extrudate.  higher octane number;
100 In addition  an amount of chloride  ion equal    4. Heavy paraffins
will lose hydrogen and to that of the total metal content will prefer-
form rings to become aromatics of high  octane ably be present  Sulfur may
also be used as  number; and 



a promoter additive. Preferably, the promoter   5. Hydrogen gas present in
the reaction will 40   metals, in ion form  in aqueous  hydrochloric  react
with sulfur-containing impurities to form  105 acid solution, are
impregnated onto the alum-  easily removable hydrogen sulfide gas. ina base
in the amount desired  following con-  Accordingly, specific terms such as
"reform- ventional procedures. The impregnated  base  ing
isomerization", and "desulfurization" do is then activated to render the
promoters in   not properly apply to the total processing 45   metal form.
Activation is by conventional dry-   potential and use of the term
"hydroforming"  110 ing and calcining, although a separate  drying   is
necessary to be properly descriptive. step is not critical.
In a typical process employing petroleum As previously indicated, the novel
aspect of  naphtha, straight-run and cracked petroleum the present gas
phase catalytic process is the   naphthas  are converted to gasoline of
high 50   use of catalyst particles of polylobal cross-  octane number by
passing the vaporized feed  115 sectional  shape. Such  shape arises  when
two   over  a catalyst, generally a platinum catalyst, or more rounded  or
curved projections eman-  at temperatures ranging from 850 to 1000F. ate
from  a central body structure. Typical  at pressures of from   100 to 500
pounds; per shapes are shown in Figures 4-6   wherein  square  inch gauge
in the presence of hydrogen 55   two,  three and four lobes  respectively,
are   at a flow rate of 500 to 5000 standard cubic  120 shown. The lobes
are of equal size and at least  feet per barrel of feed. In other typical
pro- two must be present. The number of lobes  cesses, the  conditions will
vary. somewhat preferably  is three but  more  can  be present.  depending
on petroleum fraction employed and Increasing the number of lobes to about
5   the extent to which upgrading of the feed- 60   tends to increase
difficulties of maintaining the   stock is desired.
125 shape  in conjunction with extrusion and can    The invention is
illustrated by the examples cause loss of the lobal character necessary.
which follow, wherein all parts  and percent- Provision of large numbers of
lobes is un-   ages are by weight unless otherwise specifically necessary
and, accordingly  not  preferred   designated. 65   Generally, therefore,
the number of lobes will    In order to compare performance of the  130
1,474,248                                         4 various catalyst
evaluated, a  platinum-pro-  extruder (Welding Engineer Extruder 2010).
moted catalyst in the form   of cylindrical  The extrudates were cut to the
desired length, particles of 1/8 inch diameter was arbitrarily  dried in an
oven to about 20% weight loss on assigned an activity both as to weight and
ignition and then calcined at a temperature volume activity . Activity of a
catalyst is cal-  of 1200[err]F. for 1 hour                   65 culated
from the initial temperature required  A sample  of each shape of catalyst
was  - to produce 100 octane reformate by use of  then impregnated with
chloroplatinic acid and- the equation:                                dried
and calcined as above to provide  0.3% platinum and 0.3%  chloride ion on
the final log  (activity)  [1/3.44-0.387RON)+           extrudate.
70 10                 20993/T+log LHSV-15.2156          A portion  of the
platinum impregnated cat- alysts of certain shapes was then impregnated
wherein T is the initial temperature required    with perrhenic acid in the
presence of hydro- to  produce  100    octane  reformate in  chloric acid
and dried and calcined as above degrees Rankin, RON. is the Research Octane
to provide 0.3% platinum, 0.3%  rhenium,   75 Number, and LHSV is the
liquid hourly space  and 0.6%  chloride ion  on the final catalyst. 15
velocity at which the reaction is run. Since  The promoter contents in each
instance are all runs were made at 100 octane and  constant  by weight
based on the total weight of the LHSV, the equation reduces to the
following   calcined extrudates. in the present instance
There are  thus provided two series of   80 catalyst materials, one
promoted with platinum log A  = (20993/T)-13.0664            and one
promoted with platinum-rhenium. In each  series, the only difference in
catalyst par- 20   The volume activity is that obtained from    ticles is
in their cross-sectional shape, com- the equation and the weight activity
is cal   position being identical in each  series.    85 



culated by taking catalyst density into account.    In the examples which
follow, specific cat- alyst shapes are  described and activity in Catalyst
Preparation               hydroforming is compared using a standard To
demonstrate the advantages of certain    test procedure. Test procedure is
as follows: 25  cross-sectional shapes in formed catalyst, a    The
feedstock was a mid-continent naphtha   90 series of catalysts were
prepared  all from    with the following properties. the same composition
of precipitated alumina. To an agitated tank  were charged 1,030
[err]  API gallons of water. Over a period of about 45        Gravity 30
minutes, 3,940 pounds of sodium  aluminate        Distillation solution
(28%   [err]about 15%  excess             Range Na2O) and 5,430  pounds of
aluminum sulfate solution (7.8%[err] were metered into the water heel. The
rates were adjusted so as   The catalyst particles  were charged into the
35   to hold the pH at about 8.5. When the alum-   beds and the reactor was
pressure   tested. inum sulfate solution was used up the sodium    The
catalyst was reduced in hydrogen at aluminate solution flow was continued
so as   350[err]C. (662[err]F.)  at 1 atmosphere. The to bring the pH  of
the batch to 10.5. The   naphtha feed was then started under the fol-  100
batch temperature was about 120[err] F. when lowing conditions: 40   the
final pH was reached. The resulting alumina slurry was filtered
Pressure                 125 psig and washed (using water at pH  9.0) over
L.H.S.V.               2.45 a rotary vacuum filter to remove the sulfate.
[err] Flow               3750 Scf/bbl. Nitric acid was added to the
repulped washed      Catalyst charge        55 cc.             105 45 cake
to reduce the pH to 7.0-7.5. The ad- justed slurry was washed over another
filter   The temperature was raised from  66[err]F. to to remove  NaO.
the temperature required to produce 100 oc The resulting              was
reslurried tane reformate. The refractive index equivalent and spray dried
to give a coarse particle   to 100 octane for the feedstock was 1,4666. 50
The spray dried  alumina powder (363   This was measured continuously by an
Anacon  110 pounds) was charged to a muller along with   Refractometer. 718
pounds of water. The batch was mixed for about 10-15 minutes and then 75
pounds            Comparative Example A (ignited basis) of alumina powder
were added.   The shape of the catalyst particles in this 55   The batch
was then mulled for an additional  comparative example was cylindrical,
desig- 10-15 minutes.                               nated as 1/8 inch
cylinders. The dimensions  115 Using a die plate of appropriate orifice
were as follows: shape so as to obtain the desired cross-sec- tional shaped
extrudate, the muller mix was      Diameter (inch)               0.215 60
extruded through a conventional auger-type       Length (inch)
0.215    5                                          1,474,248 The catalyst
contained 0.3%  platinum  and         L    0202 inch 0.3%  chloride ion as
promoter.  This catalyst     D    0.0473 inch was arbitrarily assigned an
activity value of      d = 0.0264 inch                       50 100 both on
weight and volume basis and            I =  0.0532 inch the activity of
other catalysts was expressed relative thereto. This catalyst represents a
The catalyst had the promoter content of commercial prior art catalyst.
Comparative Example A. Comparative Example B
Comparative  Example G The shape and size  of this catalyst was    The
shape of this catalyst was that of a   55 10  identical to that of
Comparative Example  ring as shown in Figure 7. The dimensions A but the
promoter content was 0.3%  plat-  were as follows: inum, 0.3% rhenium, and
0.6% chloride ion. 



This catalyst represents an alternative com-     Outer diameter          =
0.135 mercial prior art catalyst.                      Inner diameter
0.046 Length                = 0.216         60 15      The   Comparative
Example C The shape of this catalyst was also cylind-   The catalyst had
the promoter content of rical, designated as 1/16 inch cylinders. The
Comparative Example A. dimensions were as follows: Example 1. Diameter
(inch)             0.052         The shape of this catal 20       Length
(inch)               0.216        shown in Figures 4 and 4A of the
drawings.  65 The dimensions were as follows: The catalyst contained the
same promoter content as in Comparative Example A.               L = 0.1814
inch This catalyst is of conventional shape but       D = 0.092 inch is not
used commercially because pressure          d =  0.0541 inch 25   drop
associated therewith is considered too great. The pressure drop associated
with this   The catalyst had the promoter content of  70 catalyst is
arbitrarily assigned a value of 100   Comparative Example A. for comparison
purposes.. Comparative Example D                              Example 2. 30
The shape and size of this catalyst was      The shape of this catalyst was
trilobal or as in Comparative Example C, but the pro-    coverleaf" as
shown in Figures 5 and 5A B.   moter  content was as in Comparative Exaple
of the drawings. The dimensions were as  75 Comparative Example E
L = 0.212         T = 0.0442 35    The shape of this catalyst was that of a
D-= 0.0919 "plate" as shown in Figure 2. The dimensions       d =  0.0477
were as follows: The catalyst had  the promoter content of  80 L  =  0.186
inch                 Comparative Example A. D = 0.094 inch 40         d
0.056 inch                                   Example 3. The shape and size
of this catalyst was the The catalyst had the promoter content of  same as
that of Example 2. The catalyst had the promoter content of Comparative
Example  85 Comparative Example F              In Table I which
follows,are given    1,474,248 TABLE I CATALYST    CROSS-SECTIONAL
RELATIVE ACTIVITY OF EXAMPLE               SHAPE              VOLUME
WEIGHT                 PROMOTER Comp. A         1/8 cylinder
100(std)   100(std)   0.3%Pt.,0.3%C1- Comp. B         1/8" cylinder
57         54            0.3%Pt,0.3%Re,0.6%Cl- Comp. C         1/16"
cylinder 102                   104            0.3%/Pt,0.3%C1- Comp. D
1/16" cylinder             127        121            0.3%Pt,0.3%Re,0.6%C1-
Comp. E         Plate                       54        49
0.3%Pt,0.3%C1- Comp. F         Dumbbell                    72         90
0.3%Pt,0.3%Cl- Comp. G         Ring                        52         61
0 .3%Pt,0.3%Cl- 1          Dilobal                    110        104
0.3%Pt,0.3%CI- 2           Cloverleaf                 137        132
0.3%Pt,0.3%Cl- 3           Cloverleaf                 159      156
0.3%Pt,0.3%Re,0.6%C1- The data show the superior activity of  as to its
major portion, of alumina and which catalysts used according  to the
process of  carries a promoter selected from platinum and the present
invention compared to that of  mixtures thereof with rhenium, gallium  ger-
5   catalysts of conventional shape or shape other  manium, iridium,
rhodium, and zinc, the cat--  45 



than that of the catalysts used according, to  alyst particles being of
polylobal  cross-sec- the present invention.                   tional shape
such that  the lobes. are defined by In order to show the advantages in
activiy   circles of equal diameter,  when only two lobes - of the
catalysts of Examples 2 and 3 more  are present the centers of the circles
being 10  clearly, the relative activities of the cylindrical  spaced from
one another by a distance which   50 shaped catalysts are plotted against
particle  is from 3/8 to 15/16 the ,diameter of the diameter, connecting
the. points representing   circles  and when more than two   lobes are 1/8
and 1/16 inch cylinders to establish ex-  present, lines  connecting the
centers of ad- pected performance curves, (the curves are  jacent circles
form a substantially equilateral 15  labelled 1-4 in Figure 1). The points
rep-  polygon each side of which is from 3/8 to  55 resented by the
cloverleaf-shaped catalysts of  15/16 the diameter of the circles, all the
area Example 2 and 3 are then shown on the plot  included by the  circles
and polygon being (the points are in fact indicated by a symbol  of the
alumina base, depicting a trilobal cross-section), and demon-    2. A
process according to Claim 1, wherein 20  strate the unexpectedly improved
activity aris-  the catalyst is promoted with platinum  and   60 ing from
cross-sectional  shape.  The   points  chloride ions. represented by the
dilobal shaped catalyst are    3. A process according to Claim 1, wherein
also above the expected performance curves  the catalyst is promoted  with
platinum, rhen- although not as  high as  those of the cloverleaf.  ium,
and chloride ions. 25   The dilobal shaped catalyst also had a large    4.
A process according to any preceding   65 diameter of approximately 1/10
inch. None  claim, wherein thecatalyst is of dilobal cross- of the
catalysts of special cross-sectional shape  section. not encompassed by the
present invention     5. A process according to any  one of claims
exhibited activities as good as standard shape   1 to 3, wherein the
catalyst is of trilobal 30   and accordingly, would fall below the expec-
cross-section.                          70 ted performance curve of Figure
1.          6. A process a ccording to any preceding Some of the catalysts
which form the sub-  claim, wherein said promoter is present in ject of our
co-pending  Application  No.  amount of from 0.1 to 1.0 weight percent,
44929/73 (Serial No. 1,446,175) are useful  based on the weight of the
catalyst. 35  in the present invention.                     7. A process of
hydroforming a petroleum    75 WHAT WE CLAIM IS:-
fraction, according to Claim 1 and substan- 1. A process of hydroforming a
petroleum   tially as described in any one of Examples fraction, comprising
contacting said petroleum   1-3 herein. fraction in gaseous phase and in
the presence    8.  'A hydroformed petroleum fraction ob- 40   of hydrogen
with catalyst particles comprised  tained by a process according to any
preceding   80 of a porous base which is composed, at least  claim.
1,474,248                                        6 TABLE I CATALYST
CROSS-SECTIONAL    RELATIVE ACTIVITY OF EXAMPLE                  SHAPE
VOLUME WEIGHT                   PROMOTER Comp. A          1/8 cylinder
100(std)    100(std)       0.3%Pt.,0.3%CI- Comp. B          1/8 cylinder
57         54             0.3%Pt,0.3%Re,0.6%'Cl- Comp. C          1/16
cylinder               102        104             0.3%Pt,0.3%C1- Comp. D
1/16" cylinder              127         121
0.3%Pt,0.3%Re,0.6%Cl- Comp. E          Plate                        54
49             0.3%Pt,0.3%C1- Comp. F          Dumbbell
72         90             0.3%Pt,0.3%Cl- Comp. G          Ring
52         61             0.3%Pt,0.3%Cl- 1            Dilobal
110        104             0.3%Pt,0.3%C1- 2            Cloverleaf
137         132            0.3%Pt,0.3%C1- Cloverleaf                  159
156             0.3%Pt,0.3%Re,0.6%C1- The data show  the superior activity
of  as to its major portion, of alumina and which catalysts used according
to the process of  carries a promoter selected from platinum and the
present invention compared to that of  mixtures thereof with rhenium,
gallium, ger- 



5   catalysts of conventional shape or shape other  manium, iridium,
rhodium, and zinc, the cat-  45 than that of the catalysts used according
to  alyst particles being of polylobal cross-sec- the present invention.
tional shape such that the lobes are defined by In order to show the
advantages in activity  circles of equal diameter, when only two lobes of
the catalysts of Examples 2 and 3 more  are present the centers of the
circles being 10   clearly, the relative activities of the cylindrical
spaced from one another by a distance which   50 shaped catalysts are
plotted against particle  is from  3/8 to 15/16 the diameter of the
diameter, connecting the points representing   circles and when more than
two lobes are 1/8 and 1/16 inch cylinders to establish ex-  present, lines
connecting the centers of ad- pected performance curves, (the curves are
jacent circles form a substantially equilateral 15  labelled 1-4 in Figure
1). The points rep-  polygon each side of which is from 3/8 to  55 resented
by the cloverleaf-shaped catalysts of  15/16 the diameter of the circles,
all the area Example 2 and 3 are then shown on the plot  included by the
circles and polygon being (the points are in fact indicated by a symbol  of
the alumina base. depicting a trilobal cross-section), and demon-  2. A
process according to Claim 1, wherein 20   strate the unexpectedly improved
activity aris-  the catalyst is promoted with platinum  and   60 ing from
cross-sectional shape. The points  chloride ions. represented by the
dilobal shaped catalyst are    3. A process according to Claim 1, wherein
also above the expected performance curves,  the catalyst is promoted with
platinum, rhen- although not as high as those of the cloverleaf.  ium, and
chloride ions. 25   The dilobal shaped catalyst also had a large   4. A
process according to any preceding   65 diameter of approximately 1/10
inch. None   claim, wherein the catalyst is of dilobal cross- of the
catalysts of special cross-sectional shape  section. not encompassed by the
present invention       5. A process according to any one of claims
exhibited activities as good as standard shape   1 to 3, wherein the
catalyst is of trilobal 30   and accordingly, would fall below the expec-
cross-section.                              70 ted performance curve of
Figure 1.             6. A process according  to any preceding Some of the
catalysts which form the sub-  claim, wherein said promoter is present in
ject of our co-pending  Application  No.  amount of from 0.1 to 1.0 weight
percent, 44929/73 (Serial No. 1,446,175) are useful  based on the weight of
the catalyst. 35   in the present invention.                      7. A
process of hydroforming a petroleum    75 WHAT WE CLAIM  IS:-
fraction, according to Claim  1 and substan- 1. A process of hydroforming a
petroleum   tially as described in any one of Examples fraction, comprising
contacting said petroleum   1-3 herein. fraction in gaseous phase and in
the presence  8.  A hydroformed petroleum  fraction ob- 40   of hydrogen
with catalyst  particles comprised  tained by a process according to any
preceding   80 of a porous base which is composed, at least  claim.    C
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