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The present invention is concerned with an
improved hydrocarbon synthesis reaction. It is
more particularly concerned with a hydrocarbon
synthesis process wherein a solid diluent such as
sand-is employed in the synthesis zone. In ac-
cordance with my invention T chemically treat the
sand and eliminate the adverse effect on selectiv-
ity which otherwise results. In accordance with
& preferred modification of my invention I con-
duct-a hydrocarbon synthesis reaction using an
acid treated sand as a fluidized diluent.

It is well known in the art to conduct hydro-
carbon synthesis reactions by contacting hydro-
gen and oxides of carbon with catalysts under

various temperature and pressure conditions,

The catalyst employed is usuallyed selected from
the iron group metals, as for example, iron, cobalt,
and nickel. The catalysts are utilized either
alone or are employed in conjunction with car-
riers such as
thetic gels, silica, and alumina, Promoters such
as.sodium and  potassium carbonate, oxides of
chromium, zinc, aluminum, magnesium, and al-
kali ‘metals are used with the iron group metals.
These catalysts are employed in either fixed bed
or fluid catalyst operations, )

‘The temperatures employed in the synthesis re-
action zone vary widely, as for example in the
range from about 300° P to about 800° F., and are
generally in the range from about 350° F. to about
725° F. The pressures, likewise, vary consider-
ably and are a function of other operating condi-
tions such as catalyst employed, activity of the
catalyst, character of the feed gases, and the tem-
peratures utilized. Pressures in the range from
about 1 to about 100 and higher atmospheres have
been suggested. The character of the feed gases
introduced into the synthesis reaction zone de-
pends somewhat on the particular temperatures
and pressures, and upon the catalyst employed.
For example, when employing cobalt type cata-
lysts, it is preferred to use about 1 mol of carbon
monoxide to about 2 mols of hydrogen, while
vhen an iron catalyst is utilized, equal mols of
1ydrogen and carbon monoxide or 1 mol of carbon
nonoxide to about 2 mols of hydrogen in the
‘eed synthesis gases may be used.

The synthesis gases comprising hydrogen and

‘arbon monoxide are produced by various pro-
:edures. Methane or natura] gas may be oxidized
vith a reducible metal oxide, with pure oxygen,
T with gases comprising oxygen. Other feed

kieselguhr, diatomaceous earth, syn-
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tocks may comprise coal, shale, and other hydro- -

arbons. The reaction may be conducted in a
ingle stage orin a plurality of stages. For ex-
mple, one procedure is to employ a two-stage
eforming process using steam, methane and car-
one dioxide for the production of carbon mon-
xide and hydrogen. When employing methane
§ feed gas and oxidizing the same with s re-
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ducible metal oxide, the reactions are generally
conducted at temperatures in the range from
about 1400°.F, to about 2000° F. When the syn-
thesis gases are broduced, by utilizing oxygen and
natural gas the temperat:res in the reaction zone
are usually in the range from about 2000 to about
3000° F, :

It has heretofore been known in the art to
contact gases and solids by bassing the gases up-
wardly through an enlarged treating zone, con-
taining a body of finely-divided solids to be con-
tacted, at a controlled velocity to maintain the -
solids in the treating zone in quasi-liquid like
state. Under properly controlled conditions, the
subdivided solid particles are not only maintained
in a highly turbulent, quasi-liquid and ebullient
state, but there exists g rapid and overall circula-
tion of the fluidized solids throughout the fluid
bed.

Processes of this character, wherein fluidized
solids are contacted with gases, have a number of
inherent and important advantages. For exam-
ple, intimate contact between the gases and the
fluid subdivided solids is secured. It is also pos-
sible to maintain a substantially uniform temper-
ature throughout the bed as a result of the ex-
tremely rapid transfer of heat from one section .
of the bed to the other because of the rapid cir-
culation of the fluid subdivided solids. Further-
more, due to the rapid transfer of heat between
the solids under these conditions, it is possible to
readily add or extract heat from the mass at an -
extremely rapid rate. In these fluidized reac-
tions the small subdivided solids or catalysts usu-
ally have a particle size in the range from apout
1 to 200 microns and higher. These particles are
suspended in a fluid ebullient state by means of
the upflowing suspending gases, the velocity of
which varies in the general range from about 0.1
to 5 feet per second.

In hydrocarbon synthesis reactions one diffi-
culty encountered is carbon deposition on the
catalyst. This is particularly serious in a fluid-
ized process. One result of carbon formaftion is
that the catalyst fragmentates which results in
poor fluidity and poor heat transfer ‘within the
synthesis zone. Temperature control and control
of the entire synthesis reaction is thus lost. Vari-
ous proposals have been suggested in order to
overcome or at least reduce the adverse effects re-
sulting from fragmentation of the catalyst. One
proposal has been to use an inert diluent in the
synthesis zone in order to maintain fluidity of the
catalyst. If this is done the heat transfer rate is
maintained at a relatively high level due to-the
fact that the fluidity of the solid bed is also main-

‘tained at a desirable level. Temperature control

and control of the synthesis reaction is thus

- maintained.

However, one disadvantage incurred in the use




of sand is that certain
sociated with sand which have an adverse effect’
on the selectivity of the actual catalyst. I have,
however, now discovered, that providing the sand
is pretreated before use with acid, as for example,
hydrochloric, sulfuric, nitric or similar acid,
marked improvements are secured.

The process of my invention may be more read-
ily understood by the following example illustrat-
ing one embodiment of the same.

Example

Three operations A, B, and C were conducted.
Operation A was conducted for a time period so
- that the percentage of carbon by weight on the
catalyst was about 36%. The catalyst had frag-
mentated as measured from a decrease in bulk
density from 2.4 g./cc. to 0.8 g./cc. At this point
it was relatively difficult to maintain fluidity of
the catalyst, although selectivity and activity re-
mained at a high level.

A portion of the used catalyst of operation A
was mixed with one-third volume of untreated
silica sand and the operation continued as oper-
ation B.

A portion of fresh catalyst similar to that used
in operation A was mixed with an equal volume
of treated silica sand and the operation con-
tinued as operation C. The sand used in opera-
tion C had been digested with a three normal
solution of hydrochlori¢ acid, washed free of acid
and dried. ‘This treatment reduced the iron
content of the sand from 1.66% to 0.81% and
removed acid soluble surface impurities,

The results of the respective operations are as
follows:

Operation
A B o}
rn i | B
ressure (Gage)....--.-- s./8q. in.. 4
Hydrogen to CO Ratio - ceneevee 2to1 2tol 2tol
Lo T percent _. 8 8 8
Yield //m.3 Hs+CO Consumed....... 183 117 182

1 Ce. of hydrocarbons having four and more carbon atoms per
molecule.

From the above it is apparent I secure unex-

materials appear to be as- - '
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pected results by operating I accordance with
my process. - '

My invention is applicable when employing
any type of sand, particularly when employing
silica sand. Although I prefer to use hydro-
chloric acid, other acids, as for example, acids
of sulfur, such as sulfuric acid, and nitric acid
are satisfactory. ' In general I prefer that the
concentration of the acids be in the range from
about 3 to 12 normal.

The process of my invention is not to be lim-
ited by any theory as to mode of operation, but
only in and by the following claims in which it
is desired to claim all novelty insofar as the prior

art permits.

I claim:
1, In a hydrocarbon synthesis process wherein

" carbon monoxide and hydrogen react in a syn-

thesis zone in the presence of an iron type cata-
1yst to form hydrocarbon constituents contain-
ing more than one carbon atom in the molecule
and wherein said iron catalyst disintegrates-due
to carbon formation resulting in loss of catalyst
fluidity, the improvement which comprises using
with said fluidized catalyst an inert fluidizable
solid siliceous diluent which has previously been
treated with an acid. .

2. Process as defined by claim 1 wherein said
fluidizable, solid siliceous diluent comprises sand.

3. Process as defined by claim 1 wherein said
fluidizable, solid siliceous diluent comprises sand
which has been previously treated with a 3 to 12
normal hydrochloric acid solution.
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