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Fig.2—1 Motor fuel refinery with catalytic reforming (Little, 1985)







The refinery process scheme of Figure 2-1 must be changed
to produce marketable aromatics. A new BTX catalytic reformer
would be added. The installation of fractionation and extraction
facilities would be required to separate and purify the
benzene, toluene, and xylenes to specification-grade aromatics.
The feedstock to the BTX reformer would likely be a straight-run
naphtha. The refinery configuration would then be as shown in

Figure 2-2.

2.4 Process Design of Catalytic Reformers

The process design of a catalytic reforming unit follows
the basic configuration of most refinery catalytic process
units. The generalized flow scheme is:

Feed Preparation

Temp. Control

Reactor(s)

Product Recovery

Each component of the flow scheme is engineered to the
needs of a particular process. For example, the reactor of a
fluid cat cracker (FCC) differs in size, shape, and metallurgy
from that of a catalytic reformer, but each is designed so
desired reactions can take place.

The reaction section of an FCC unit rarely has more than
one reactor. A catalytic reformer may have from three to five

reactors in its reaction section. Variations within a unit are
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Fig.2—-2 Refinery with motor fuel and BTX catalytic reforming (Little, 1985)
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Fig.2-3 Process flow scheme of a catalytic reformer (Little, 1985)
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TABLE 2-1

Catalytic reforming processes (Little, 1985)

Process

Developed bya

Date Process
Announced

Date of First
Commercial Use

Type of Process

- Fixed-bed Hydroforming

Platforming

Catforming

Houdriforming

Thermofor Catalytic Reforming
Fluid Hydroforming

Hyperforming
Orthoforming
Ultraforming
Sovaforming
Powerforming

Magnaforming

IFP Reforming b

Rheniforming

Continuous Catalyst Regenera-
tion Platforming

Standard Oil Development Co.,
M. W. Kellogg Co., and Stan-
dard Oil Co. (Indiana)

Universal Oil Products Co.

Adantic Refining Co.

Houdry Process Corp.

Socony-Vacuum Oil Co. Inc.

Standard Oil Development Co.
and M. W. Kellogg Co.

Union Oil Co. of California

M. W. Kellogg Co.

Standard Oil Co. (Indiana)

Socony-Vacuum Oil Co.

ESSO Research and Engineering
Co.

Engelhard and Adantic Richfield
Co.

Institut Francais du Petrole

Chevron Research Co.

UOP Process Div. of UOP Inc.

1939

March 1949
February 1951
May 1951
May 1951
May 1951

February 1952
July 1953
November 1953
January 1954
March 1956

1965
1960

1967
1971

March 1940

October 1949
August 1952
November 1953
March 1955
December 1952

May 1955
April 1955
May 1954
November 1954
1956

May 1967
1961

January 1970
January 1971

Cyclic

Semiregenerative
Semiregenerative
Semiregenerative
Moving-bed
Fluid Bed.

Moving-bed
Fluid Bed
Semiregenerative
Semiregenerative
Cyclic or Semire-
generative
Semiregenerative

Semiregenerative
Semiregenerative

Moving-bed

Notes: Phillips Petroleum Co.'s perco cycloversion process was on stream in 1940, raising octane number of straight-run naphtha primarily by desulfurization.
By 1944 the process, using bauxite as catalyst, was expanded to a cyclic unit, raising octane number by combined desulfurization and reforming.

The above list does not include combination processes, that is, catalytic reforming plus aromatic extraction.

This tabulation does not include announcements of better catalysts. For example, the RD-150 catalyst of Baker and Co. with Sinclair Refining Co. (1954), or
the new bimetallic catalysts announced from 1970 to 1980.

a 3 - : - : e X : 1
Process developers are identified by company name at time of the process's announcement or its going into commercial service. Some companies have since
changed names or merged with others. Companies offering processes for license in 1984 (Appendix V) are reviewed in chapter 7; their addresses are listed

in Appendix VI.

b rp continuously regenerative process was announced in 1968. The first unit was licensed in lualy in 1968.
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TABLE 2-2

Commercial catalytic reforming processes (Lttje.1985).

Process Name

Licensor

Prc_n:ess Type

IFP Catalytic Reforming
Magnaforming

Platforming
Powerforming

Rheniforming
Ultraforming

Institut Francais du Petrole

Engelhard Industries Div. of Engelhard
Corp.

UOP Process Div. of UOP Inc.

Exxon Research and Engineering Co.
Chevron Research Co.

Standard Oil Co. (Indiana)

Amoco Research and Development Dept.

Semiregenerative, moving bed
Semiregenerative, semicyclic

Semiregenerative, continuous cat-
alyst regeneration

Cyclic, semiregenerative, semicyclic

Semiregenerative

Cyclic, semiregenerative, semicyclic
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high-octane-reformate or high aromatics yields) operation. " For
lower-octane reformate, the process c¢an be designed as a

semiregenerative unit.
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