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~ heavy -molecules into molecules of lower
‘molecular weight together with the genera-
tion of hydrogen -and formation of tar ard
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oils, ‘or other hydrocarbons is heated to a
cracking temperature, a splittiig up of the

. free carbon takes place.: It has been recog-

%3

nized that-the cracking action is facilitated
by the presence of catalysts, such for exam-

ple, as metals like nickel, cobalt, copper,

- silver, palladium, chromium, and manganese
) 2 or the oxids of these metals. One of such.

procésses comprises passing the oil or oil

vapor over the surfaces of metal catalysts

" which_have been formed . into regular or

28

irregular briquettes, balls; tubes, screens,
fragments of heat resisting material coated

with metal or with some metal compound
“which can be reduced to metal-by the action
of the hydrocarbon. These catalytic masses
- above referred to are introduced into tubes nate inl¢t and ;
' “from' which the molten reaction productsito- * .

. or pipes made of iron or earthenware heated

80

ab

45

to about red heat and traversed by the vapor
-of the hydrocarbon to be cracked. However,
the above mentioned and other similar proec-

esses heretofore suggested suffer from the
difficulties involved in keeping the catalytic

surfaces free from deposited soot or carbon

which coats the contact material and brings

about. cessation of the catalytic activity of
the contact, material. It is noted .m";_t'hls
connection that aside from the deposition

of soot, the sulphur present in-the hydrocar-

‘bon vapor or oil being treated attacks the
metal catalyst to render it non-active, com-
monly termed poisoned. = Again, the hydro-
gen set free by the thermal decomposition
of the hydrocarbon is‘prevented from func-

* tioning to hydrogenate the unsaturated ‘hy-

drocarbons formed in the process owing to

" ‘the coating of the catalytic surfaces with

50

.carbon and the formation of metal sulphides
‘as aforesald. ST e

the production of gasoléne from heaviér oils

in ‘which some of the objectionable features

of prior processes are avoided.

My process broadly comprises reacting

of said units free .from ‘substances
.check-catglysis.-- The obtainment of this 1
=gult by the useé of said molten material 105

<Ay object of my invention is:a process for ‘allows the hys

~ This invention relates to the manufacture upon a hydrocarbon oil or vapor with a mol- -
- of gasolene from heavier oils. R
- Many processes have been suggested for
the treatment of hydrocarbons for the pro-
duction of gasclene or gasolene substitutes
~ based on the known fact that, when the
- vapor of a heavier hydrocarbon,. such for
" example, kerosene, crude oil, coal oil; tar

- ten body containing a cyanogen compound

in presence of a solid catalyst. The prtzess,

- more specifically, is characterized by the fact -

that the molten body and the hydrocarbon 0
to be treated are contacted with each other
in a reaction zone or chamber in the presence

of and in contact with solid - masses of cata-
lytic material which retain their physical

form and position and serve not only as a 63

‘catalyst. for the cracking reaction, but also
as supporting and distributintf packing units

for the contacting of the molten body with
the hydrocarbon. The process is further -

characterized by the fact that thiocyanates 70

are formed by the action of the cyanid con-. -

tained. in the molten body with the sulphur
~contained in the _hydrocarbon material be-

ing treated. This action of the molten

cyanid forming thiocyanates with the stl- 73

phur contained in the oil keeps the catalytic
surfaces free from catalyzer poisons. Still

a further characteristic feature'sf the proc-

ess is; that the cracking is eifected in a re-
action zone or chamber to which'the molten 80
material, such for example;ra molten mix- -

ture.of sodium cyanid and sodium thiocya-

nate is supplied through a trapped inlet and .

‘gether with the carbon (soot) and unvapor-.85

1zable hydrocarbons at the temperature em-
ployed 1s discharged through trapped out-
lets, the oil or hydrocarbon to be treated be-
ing supplied to and its decomposition prod- -
ucts withdrawn from the reaction chamber go
respectively without interruption or . inter-.

ference with the continuity and established

reacting conditions of the process. Another
characteristic of the process resides in the

‘use of the molten material to hold in sus- 95

pension the carbon separated in the process

of cracking. This property of the molten
‘cyanid containing material to cartry con- -

siderable or substantial amounts of carbon in"
suspension together with its desulphurizing 100

“action.on the metal sulﬂhides formed on the

catalytic units keeps the catalytic surfaces

--

.. - hydrogen present in the decom- -
position prodticts or- the hydrogen or hy- -
drogen containing gases which may be in-

~ troduced into the reaction zone together with -~
the hydrocarbons to be treated, the oppor- 110
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tunity of hydrogenating the unsaturated hy-
drocarbons formed in the cracking operation
thereby preoducing substantial amounts of
saturated lighter hydrocarbons. Further
features of this invention will appear here-
inafter as the invention is described m de-
tail. . - |
Fused sodium cyanid in admixture with
sodium thiocyanate 1s fed into a closed fur-

nace shaft through a sealed inlet on to a

tower filling of packing units formed of or

- comprising the catalytic agent heated to a

1§

temperature of 400 to 600° C. or higher.
The molten material flows or trickles down-
wardly through the catalytic packing umits

and a flow of the hydrocarbon to be treated

is supplied to the furnace shait at or near

- the lower end. In case the hydrocarbon is

supplied in the liquid phase it 1s Immediate-

ly converted in part at least into the vapor

- phase, that is, the part which will vaporize
~ at the temperature maintained in the fur-

23
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‘nace ascends while the higher boiling point

or unvaporizable hydrocarbons will be dis-
charged together with the molten material
out through the trapped outlets. The lower
end of the furnace 1s closed to the atmos-
phere and is provided with sealed outlets for
the molten reaction products as aforesaid.

At the upper end of the furnace shaft is an

outlet for the gases and vapors formed by
the treatment in the reaction zone. Molten
material containing sodium cyanid and the
oil or hydrocarbon vapor with or without ad-
mixture of hydrogen or hydrogen containing
oases are continuously supplied to the ‘fur-
‘nace shaft at top and bottom respectively
and the gases constituting the hydrocarbons
formed in the cracking process and the

molten reaction products are withdrawn

from the furnace shaft at top and bottom re-
spectively the temperature of the furnace
being maintained by external heating of
the retort by the burning of fuel. Obvious-
ly of course the temperature of the furnace
may be maintained by the passage of an elec-
tric current through a resistor embedded 1n

~ the packing units, or by using the packing

o0

~ thiocyanate are the preferred cyanogen com-

55 inexpensive. Instead of sodium cyanid 1

60

 ing the process however the discharged mol-

65

. 1s.avallable.

units as a resistor if cheap electrical energy

Sodium cyanid in admixture with sodium

pounds employed in the process principally
because they give satisfactory results and are

may employ other alkali metal cyanids, such
for example, potassium cyanid, alkali metal
thiocyanates, as for example, sodium thio-
cyanate or I may employ mixtures of sodium
thiocyanate with alkali cyanids. In work-

ten material contains considerable amounts ox
sodium thiocyanate especially when working
with oils of high sulphur content. This ma-
terial after removing the carbon by filtration

1,658,118

of the discharged molten body is used over -

and over again by replenishing same with
fresh sodium cyanid. I

T have found by numerous tests that the -

best results are obtained by using a mixture

of 25 parts of sodium thiocyanate to 75 parts
~ of sodium cyanid as the molten material in

the cracking of hydrocarbons, by using this
proportion the melting point of the cyano-
ogen compound mixture is reduced to 400°

C. or lower. The melting point of sodium

cyanid by itself is around 587° C., the melt-
ing point of sodium thiocyanate approaches
300° C., it 1s evident that a wide range of melt-
ing points can be obtained by varying the
proportion of the above mentioned com-
pounds. The addition of small quantities
of alkali salts such, for example, sodium car-
bonate, potassium carbonate and the like in-

fluences the elting point considerably. ¢

However, I use preferably a straight mix-
ture of sodium cyanid and sedinm thiocya-
nate as above referred to when working the
process, as this mixture when heated to
around 400° C., assumes the liquud phase
and thus permits of operating with sodium
cyanid in the molten state at temperatures
ranging from 400 to 600° C., and higher.
When the thiocyanate content of the cyano-

gen bearing material discharging from the v

furnace exceeds 25% to 30% by weight 1t 1s
desulphurized by adding or fusing it with
iron at a high temperature to remove the
sulphur in the form of iron sulphide, the fu-
sion product filtered from the iron sulphide

80

Gu

100

can be used again as the contacting molten -

body for use in the process. .
Among the hydrocarbons which may be
used in the cracking process for the produc-
tion of gasolene or a gasolene substitute are
the hydrocarbons of the paraffin series such
as crude petroleum, kerosene, coal tar oils,
tar oils, shale oils and the like. 1 have ob-

tained excellent results by spraymg crude
110

Mexican petroleum oils directly into the re-
action zone in company with hydrogen and
also with hydrogen containing gases such,
for example, the uncondensable gases ob-
tained after condensing out the liquid hydro-
carbons from the cracked decomposition
products. I have also obtained excellent re-
sults by spraying into the reaction chamber
finely pulverized solid shale and also finely
pulverized coal. However, the present case
contemplates’ only the use of liquid hydro-
carbons such as those above referred to and
I merely mention the treatment of material
containing solid hydrocarbons to show the

wide applicability of the process.

‘With regard to the catalytic material for
the process I have discovered that there are

a great variety of materials which may be

used. and there are a number of ways ot
forming and handling - catalytic material.
The catalytic material serves two purposes in

115
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yessite 8
. the g‘rocess, first, it promotes the cracking with molten cyanid through the trapped in-
- and hydrogenation reaction, and second, 1t let instead of an aq eousliquid -or the like
.gerves as a distributing contact surface for as is ordinarily used as a scrubbing fluid mm

~ the reacting materials. The catalytic mate- gas scrubbing tower-practise.
6 rial must therefore be material which pro- - In the drawing which forms a part here- 70
“motes the hydrogenation reaction, ang it of, I'have exemplified an apparatus where-
 must be capable of withstanding the temper- by the process may be catried -into" effect.
- ature and the action of the molten cyanids ~ In said drawing, the figure shows a- ver-
 ~without fusion or disintegration. B ' p_tov .

10, The catalytic material 1s employed in the taining the catalytic packing units, and pro- 75
* physical form of packing units of either ir- vided with gas ‘and other connéctions, here-
regular or regular shapes which may be as- inafter described. - i R T

sociated as a packing material In either  The tower 1, filling of packing units 2, is
promiscuous or a symmetrical arrangement. heated in part by the leat contained in the .

16 - The packing-units may be formed wholly previously prepared molten cyanid mixture 80
~ of one catalytic materlal or a mixture of two 3, and 1s kept molten in the funnel charging

" or more catalytic materials or they may com- hopper 4, by the external heat supplied by

- prise one or more of the catalytic materials the furnace A. The molten cyanid flows
 mixed with or bonded by other non-catalytic over the’edge of the trap pot 5, and trickles
20 sybstances, or the units may be formed of downwardly through the acking units 89
° material capable of being converted to a cat- countercurrent to a flow 0? hydrocarbon
alytic material. For Instance, units may be vapor supplied through the pipe 6, from an
 formed or molded from a single metal in adjoining still or the_ oil may be sprayed
‘mass or an alloy. of two or more metals directly into the scrubbing tower at or near
25 eapable of forming the said units. the bottom as at 6. ‘The Tower end of the 99
" Metals which I have found to possess the scrubbing tower or retort is- closed to the
 required characteristics, that’ is, the capa- atmosphere and is provided with the sealed.
 bility  6f catalyzing or hydrogenizing the outlets 7 and 8 for the molten reaction prod-
 unsaturated hydrocarbons in presence of a uct and unvaporized oil respectively. At

3% molten cyanogen compound are pickel, co- . the upper end of the scrubbing towertor re-

" balt, copper, chromium, tantalum, silver and tort is an outlet 11 for the hydrocarbon va-

palladium. ' When using the metals above pors and gases which have undergone treat- .
 reforred to as packing units 1 prefer to ‘ment in contact with the molten cyanid ma-
shape them into forms of packing units terial and packing units. Molten cyanid

3% quch as the so-called Raschig rings about and the hydrocarbon oil or vapor to be Y
‘one inch in diameter. I also prefera massor . treated are continuously supplied as at 8 and
column of catalytic packing units compris- 6 to the serubbing tower or retort at the top
ing a plurality of layers of different cata- and bottom respectively and converted hy-
_ lytic materials. For example, assuming that drocarbons and molten reaction products are
40 the distance from the bottom of the furnace withdrawn from the secrubbing tower as at I
 is ten feet in height, the lower three feet is 11, 9 and 10 at the top and: bottom Tespec-
filled .with copper packing units, the next tively, the temperature of the scrubbing
three feet is filled with an equal mixture of tower or retort being maintained and con-
_units ot cobalt and copper; the next four trolled by the heat supplied by the fur-
45 feot is filled with straightinickel packing nace B. ol

e
&

~ units. The packing unitstare preferably In practise 1 aim at making the process
a5 aforesaid in the form of Raschig rings continuous. Under proper regulation and
~ about one inch In diameter. The purpose conditions which are readily controllable
g of :the different catalysts in the reaction the process operates continuously with ex-
50 Lone is to take advantage of the specific ac- cellent yields of low boiling saturated hy- 110
tion of the different metals, " drocarbons. The gases emanating from the
-~ In carrylng my process into practise I scrubbing tower or retort may pass into a
~use an apparatus of the general type of gas dephlegmator or fractionating column, which
~ gerubbing tower constructed of iron or other may be suitably arranged to yield as frac-
55 hLeat resisting materials and provided with tions a gas oil and unconverted kerosene,
trapped outlets and trapped inlet. - The re- ‘£ the latter-is’employed as the ‘raw ma-
tort or scrubbing tower i1s filled with pack- terial. Either or both of these products
_ ing units in the manner heretofore described. may be returned to the reaction zone for
" The retort or scrubbing tower is heated on further decomposition if desired. ' )
'50 the outside to.about 600° C. by burning fuel  The lighter oils or volatile spirits are con- 125
in a furnace built around same. In other densed in either a dephlegmator or con-
words, the apparatus 1s run stmilarly to a denser or the well known absorption process
~gas scrubbing tower with the exception how- may be used and the gasolene distilled from
. evers that it differs only in that the tower the absorption o1l used: The condensed . .
8 or retert is heated externally and supplied product requires. no further treatment, 2as 130

tical cross section of & tower o -retort con-
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for exalhple, réﬁning‘ by means of sulphuric
acid and alkali or like treatment. The un-

- condensable gases after removal of the

|

10

1)

faces' under conditions

hquefiable hydrocarbons may be used as fuel

for heating purposes and also as’the hydro-
gen containing gases used to admix with the
hydrocarbons to be treated. The function
of these gases as aforesaid is to effect hydro-
genation by the action of their free hydrogen
content when exposed to the catalytic sur-

_ prevailing in the
herein described process. .

The use of the cyanid material in the
molten state, very substantially reduces the
amount of fuel required for the external
heating of the reaction chamber and conse-
quently reduces the cost of operation while
at the same time permitting  thorough and
uniform anc readily controiled heating of
the catalytic filling wherein the pyrogenetic

decomposition of the hydrocarbon material

15 effected, this together with the desulphuri-

51}

‘be devised which will

zation and hydrogenation of the hydrocar-
bon products produced is a very important
and advantageous feature of the process.
The points to be observed for the success-
ful operation of my process are more or less
obvious in view of the foregoing description.
It will be apparent that MAany processes
and many different forms of apparatis may

required in the process.
- I claim: .

1. The process of making - gasolene like
material from heavier hydrocarbon o1l which
comprises, cracking
mingling it with a molten Pody containing
alkali metal cyanid in the presence of a

‘metallic catalyst maintained at cracking

temperature.

2. The process of making gasolene like
material from heavier hydrocarbon oil which
comprises, cracking said heavier oil by com-
mingling it with a molten body containing
sodium cyanid in the
catalyst maintained at cracking temperature.

8. The process of making gasolene - like
material from heavier hydrocarbon oil which
comprises, cracking and desulfurizing such

fulfill ‘the conditions

such heavier oil by com-

presence of a metallic

1,658,116

heavier oil by subjecting the same to the

ence of a metallic catalyst maintained at
a cracking temperature. | *

60
action of molten sodium cyanid in the pres-

4. The step in the herein described prdcess .

of convercing higher boiling oils into lower
boiling oils which comprises, contacting such
higher boiling oils

metallic catalyst maintained at a cracking
temperature, and  collecting the evolved
hydrocarbon vapors and gases. _

- 9. The process of producine gasolene like
material from heavier hydrocarbon oil which
comprises, catalytically cracking such heav-
ler oil by commingling the same with a
molten body containing sodium cyanid and
sodlium | thiocyanate in the presence of a

with a molten body con-
talning sodium cyanid in the presence of a

60

metallic catalyst maintained at a cracking

temperature. |
6. The step in the herein described process
of making a gasolene substitute which com-

0

prises contacting molten sodium cyanid with -

hydrocarbon material heavier than gasolene
1m the presence of a metallic catalyst main-
tained at cracking temperature. .

7. The process of producing gasolene like
material from heavier oil which . comprises
flowing said oil in the presence of hydrogen
into contact with a molten body containing
lum cyanid through a retort filling of
nickel packing units maintained at cracking

5

80

temperature, supplying the said molten body

to and withdrawing the reaction products

comprising molten material and unvaporized
oil from the retort filling of packing units
through liquid sealed passages, and collect-
ing the evolved
retort. '

8. The process of making a gasolene sub. |
stitute '

the step comprising, contacting

molten sodium cvanid with g hydrocarbon

vapors and gases from the

90

heavier than gasolene in the presence of s

solid catalyst comprising nicke] at cracking

temperature.
Signed at
New York and State of New York, this 1st
day of September, A. D. 19929, -
o JOHN COLLINS CLANCY,

New York city in the county of *°
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