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2 Claims. 

This invention relates to the treatment of hy 
drocarbons and like substances, usually of a heavy 
nature, for the recovery therefrom of products 
of a wide range of utility. With regard to cer 
tain more specific features, the invention relates 
to treatment of the materials described with heat 
under optimum conditions and at optimum 
Speeds. 
Among the several objects of the invention may 

be noted the provision of a method for the treat 
ment described in which heat is applied Substan 
tially instantaneously to the raw material in its 
liquid, albeit atomized, phase, achieving complete 
treatment thereby without overheating of any 
portion or portions of such raw material, and in 
which the heat transferring medium is fluid and 
may thus be conducted to the point of application 
with maximum facility; a method which includes 
optionally a procedure for controllably oxidizing 
the raw material at the time of treatment; a 
method wherein deleterious cracking is inhibited, 
but wherein maximum yields of lighter materials 
are received from the raw material; a method 
wherein the raw material is subjected to distilla 
tion, decomposition and oxidation contempora 
neously and substantially instantaneously; and 
a method of the class described which is eco 
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nomical in its use of heat and treating mediums 
and the like, and which involves a minimum of complicated procedures. Other objects will be in 
part obvious and in part pointed out hereinafter. 
The invention accordingly comprises the steps 

and sequence of steps, composition and Synthesis, 
which will be exemplified in the processes herein 

5 after described, and the scope of the application 
of which will be indicated in the following claims. 
In the accompanying drawings, in which is il 

lustrated on? of various possible embodiments of 
the invention, 

Fig. 1 is a diagrammatic showing of the various 
elements of the invention, arranged in proper Se 
quence; - 

Fig. 2 is a diagrammatic vertical section of a 
conversion tower shown in Fig. 1; 

Fig. 3 is a more detailed view, illustrating a 
spray head associated with the tower of Fig. 2; 

Fig. 4 is a horizontal section taken substantially 
on line 4-4 of Fig. 2; and, . . . . . . . 

Fig. 5 is a more detailed view illustrating an 
injecting tube associated with the tower of Fig. 2. 

Similar reference, characters indicate corre sponding parts throughout the several views of 
the drawings. . . . . . . . . . . . . . . . . . . . . 
Most existing processes for the heat-treatment 

of hydrocarbons and the like achieve such heat 

(C. 196-65) 

treatment by indirectly contacting a heating me 
dium (such as hot products of combustion) with 
the hydrocarbon, with a heat-conducting body 
(such as a metal pipe) interposed therebetween. 
Hydrocarbons, whether in the liquid or the va 
porous phases, are poor conductors of heat; ac 
cordingly, in order to heat Sufficiently the core Or 
inner portion of the hydrocarbon, it is necessary 
that the shell, or Outer portion, be overheated. 
In the case that heavy hydrocarbons, such as all 
types of crudes, including paraffine, asphaltic, 
or semi-asphaltic base crudes, and residues such 
as residuums and petrolatums and paraffins, and 
greases, natural asphalts, and the like, are being 
treated, such oveheating occassions the more or 
less complete decomposition of the hydrocarbon 
and the deposition of solid carbon, thereby clog 
ging pipes and Stills and the like and in many in 
stances completely preventing the recovery of any 
valuable constituents from these raw materials. 
The present invention overcomes the diff 

culties of overheating above set forth by treat 
ing the raw material including all Such as abOve 
mentioned, directly by a heat-conducting me 
dium, in a state of Subdivision such that each 
particle is as thoroughly and intimately heated 
directly by the heat-medium as its neighbor. 
Broadly described, the present invention provides 
for such direct, thorough, uniform heating by 
atomizing the raw material under Sufficient pres 
sure to form a spray thereof, and impinging 
against said spray a continuous flow of Super 
heated fluid Such as Steam. 
The superheated steam utilized herein is at a 

temperature of the order of 1000 F. to 1400°F., 
and is thus above the range of temperatures 
ordinarily used with steam, ... I have discovered 
that such superheated steam is an efficient con 
ductor or heat-transmitting.fluid, and that with 
proper pipe insulation, it may be made to heat 
the incoming raw material. With economy, and 
efficiency. ? ? ??? 

As an important feature of the present inven 
tion, it is to be noted that the retort or confining 
walls are heated to no appreciably higher ten 
peraturer than the temperature of the mate 
rial under treatment, and thus, the tendency to 
form, coke, by “baking out' or cracking on the 
walls is minimized or entirely eliminated. . . . . . 

Depending somewhat upon the character. of 
the raw material being treated, I have found 
that the heat-treatment above described achieves 
not only a simple distillation of the raw material, 
but also a change in chemical constitution there 
of such that the products are quite different than 
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2 
the raw material. Cracking, as the term is Ordi 
narily defined, does not take place to a Sufficient 
degree to account for the entire change of Com 
position noted: this is proved by the fact that 
all cracking operations must produce either Solid 
carbon, or residual fluids high in carbon and low 
in hydrogen, or fixed gases of a low hydrogen 
content in order that hydrogen may be Supplied 
for the increased-hydrogen-content lighter hy 
dro carbons produced by the cracking, and, treat 
ing in the manner of the present invention, nei 
ther is a large amount of solid carbon nor a large 
volume of low-hydrogen-content fixed gas pro 
duced. In fact, under some operating conditions, 
the fixed gases resulting from treatment accord 
ing to the present invention contain a substantial 
percentage of free hydrogen gas. In addition, the 
fixed gases frequently contain appreciable quan 
tities of carbon monoxide and/or carbon dioxide. 
The liquid products frequently exhibit aromatic 
characteristics associated with oxygenated hy 
drocarbons, such as terpenes, aldehydes, alco 
hols, ketones, and the like. 

I explain this result in the following manner: 
Steam attemperatures of the order herein men 

tioned is considerably more dissociated into hy 
drogen and oxygen, its components, than it is at 
ordinary temperatures. Further, in the pres 
ence of hydrocarbons, this dissociation is even 
more pronounced. Thus, at the temperatures 
herein considerd, it is likely that the steam ex 
ists not as molecular H2O, but as separate 
molecular or atomic H2 and O. The affinity of 
carbon for oxygen is great; carbon monoxide, for 
example, is practically stable and undissociated 
at temperatures considerably higher than those 
herein employed. Apparently, then, instead of 
the carbon atom freeing itself of all hydrogen 
atoms, as it does in ordinary cracking procedures, 
in the present invention the carbon atoms Com 
bine with oxygen atoms forming oxides of carbon. 

I have found further that the speed of the 
reaction is increased and the yield of oxygenated 
compounds is bettered if free oxygen, such as 
air, is admitted with the superheated steam. 
The details of this procedure will appear more 
fully hereinafter. 
The less stable or heavier hydrocarbon frac 

tions included in the complex initial, charging 
stock hydrocarbons, tend to decompose more 
readily than the lighter, more stable fractions 
under the temperature and other conditions here 
provided. As a result, these heavier fractions 
are first to drop out carbon, probably in atomic 
form. The atomic carbon thus formed is im 
mediately brought into contact with the Super 
imposed atmosphere including oxygen from the 
air and the steam. Both the carbon and Oxy 
gen are in a highly reactive form and exhibit 
considerable affinity for each other. Thus they 
combine to form oxides of carbon with great 
rapidity. Some of the oxides of carbon thus 
formed are quite stable, and in Subsequent cool 
ing the oxygen remains bound to the carbon, 
While other carbon atoms left unstable by the 
heat reactions in cooling attach some of the free 
hydrogen molecules from the water, or elsewhere, 
whereby they become more saturated. Further 
reactions, as between a carbon atom partially 
Saturated With Oxygen and a carbon atom par 
tially Saturated with hydrogen, may also occur 
in the cooling, and thus form the oxygenated 
hydrocarbons mentioned hereinbefore. These 
Oxygenated hydrocarbons are relatively unstable 
as compared with the other hydrocarbons, and as 

1944,483 
evidenced by their tendencies to decompose at 
lower temperatures. 
A specific embodiment of the invention is illus 

trated in the accompanying drawings. For pur 
poses of description the process will be carried 
through considering petrolatum as the raw ma 
terial, although it is of course to be understood 
that other raw materials can be similarly treated. 
Petrolatum is the heavy, viscous residue ob 

tained in refineries when a centrifuging process 
is utilized to separate out waxes and greases and 
the like. It contains a high percentage of wax 
(paraffine base), considerable quantities of 
grease, and oil, Heretofore it has been con 
sidered impossible to recover any substantial 
amounts of utilizable substances from petrola 
tum, on account. of the difficulty of separating 
these three constituents, all of which have sub 
stantially the same boiling range. Petrolatum is 
thus considered to be worthless, and the losses 
Sustained thereby, especially in the case of high 
Wax-content petroleums (such as Pennsylvania, 
crude oil) have been large. 

Referring now more particularly to Fig. 1, 
numeral 1 indicates a storage tank for the raw 
petrolatum. A pipe 3 leads from the tank 1, and 
a pump 5 is used to force the relatively viscous 
material to a conversion tower 7. It is desirable, 
to facilitate flow, that the petrolatum in tank 1 
be preheated by customary means (utilizing, 
preferably, waste heat from Some source in the 
process). 
A conventional boiler 9 is provided to generate 

Steam. A steam line 11 leads from the boiler 9. 
A valve 13 in line 11 controls the amount of 
Steam delivered to the process per se. Branch 
ing from the line 11 is a steam line 15, con 
trolled by a valve 17, and leading to a steam su 
perheater 19. The superheater 19 may be of any 
Suitable form: a twenty-pass tube still, fired by a 
steam-oil burner, has proved to be quite success 
ful. A line 21 leads the Superheated steam from 
the Superheater 19. Line 21 branches, One por 
tion 23 going to the top of the conversion tower 7 
and the other portion 25 going to the bottom of 
Said conversion tower 7. It is desirable that all 
of the steam lines be heat-insulated as, for exam 
ple, With asbestos covering. 
The conversion tower 7 is ilustrated in more 

detail in Fig. 2, wherein numeral 27 indicates a 
brick or like stack, Supported on suitable steel or 
like Standards. Held within the Stack 27 are a 
pair of concentric cylinders 31 and 33, having 
flanged ends 35 and 37 respectively. The diam 
eter of the cylinders is such that cylinder 31 is 
Spaced from the stack 27, leaving an annular 
jacket 39, while the cylinder 33 is spaced from 
cylinder 31 leaving an annular jacket 41. The 
inner cylinder 33 terminates at its lower end 
in a sort of inwardly tapered portion 43. A short 
cylinder 45, of Substantially the same diameter 
as cylinder 33, rests on the bottom 47 of the 
tower, leaving a Space 49 between itself and the 
tapered portion 43. Except as hereinafter pro 
vided, the several cylinders, bottom 47, and top 
51 are Welded or otherwise sealed together to pro 
vide an air-tight container. 
The outer annular jacket 39 is used as a heat 

insulating jacket, and for this purpose is provid 
ed with an inlet 53 and outlet 55. The spent 
products of combustion from the steam boiler 9, 
or from the Superheater 19 (see Fig. 1) are ad 
vantageously introduced at inlet 53 and dis 
charged into a suitable stack from outlet 55. 
Thus it is seen that the interior of the tower 7 is 
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4. 
air may be admitted to tower 111 through line 
115 if it is desired further to oxidize the products. 
From the first reaction tower 111 the vapors 

pass to the second reaction tower 123, where the 
chemical reaction is substantially completed. 
Subsequent passage through the Scrubber 133 
removes objectionable foam and the like which 
might be present. The vapors pass from the 
SCubber 133 to fractionators and condensers and 
gaS Separators, where they are condensed and 
Separated into various fractions. 
A back pressure, say of the order of 60-70 

pounds, may be maintained on the System by 
means of relief valve 147. This relatively slight 
back pressure, I have determined, inhibits crack 
ing to an optimum extent and also increases the 
Speed of chemical reaction. 
The products obtained from the treatment of 

petrolatum as described are (1) a greatly in 
creased amount of wax, or paraffine, quite de 
Sirably free of grease or oil, (2) a series of rela 
tively low boiling oils, of oxygenated character, 
the complete composition of which is not yet 
fully determined, and (3) a combustible fixed 
gas. Thus the original grease and oil in the 
petrolatum appear to have been completely con 
verted into new oxygenated oils and partially 
Oxidized paraffine. The paraffine is valuable com 
mercially in the manufacture of fatty acids for 
Soap making. 
The temperatures and pressures achieved dur 

ing treatment of petrolatum as described are as 
follows: 
The boiler steam passes to the superheater at a 

temperature of the order of 275 to 300° F., the 
pressure being seventy to eighty pounds. In the 
Superheater, the steam is heated to the Order of 
1000 to 1400 F., but the increased pressure is 
compensated for, at least in part, by increased 
Velocity. 
The petrolatum entering the atomizer is pre 

heated to the order of 400 to 450°F. Its pressure 
is somewhat lower than that of the Superheated 
steam, to secure proper atomization. The spray 
issuing from the atomizer is at a temperature of 
the Order of 400 to 500 F. 
The primary, central, contacting Zone of the 

tower 7 is at the order of 1000F. If no air is being 
admitted, the pressure is of the Order of forty 
pounds; but with air admission, valve 147 is 
preferably regulated to secure a pressure of the 
order of seventy pounds. The vapors issue from 
tower 7 at a temperature only slightly below the 
primary, central zone temperature. 

It is to be understood that these values are by 
way of, example only, and that varying raw 
materials naturally require change thereof for 
optimum results. 
To start operations in the cold tower 7, steam 

is preferably admitted to Warm Said tower to 
operating temperature through lines 91 and 93. 
Under running conditions, the Small line 95 car 
ries the steam for the heating purpose in sufficient 
volume, and at a desirably greater velocity, than 
the pipe 93. The pipe 91, carrying relatively cool 
boiler steam, is not ordinarily open during nor 
mal running conditions, but it may be used at 
any time for putting out possible fires and the 
like. 

It is thus seen that from a comparatively value 
less raw material, petrolatum, a series of valuable, 
saleable products are obtained. 

1944,488 
Attention is directed to the flexibility of the 

invention as hereinbefore described. Tempera 
tures, pressures, and even reaction constituents 
may readily be varied. Without the admission of 
air, oxidation is relatively slight, and the process 
is comparable to a simple distillation. When air 
is admitted, or under conditions of great decom 
position of the steam, complete structural, chemi 
cal rearrangement of the i raw material may be 
Secured. 
This flexibility of control may be advantage 

ously utilized in treating various raw materials. 
Several examples, in addition to the case of 
petrolatum described hereinbefore, will suffice to 
show the Wide range of applicability of the in 
vention: 

(1) Crudes or topped crudes are desirably pre 
heated to a temperature just below their decom 
position point and then atomized into the Super 
heated steam jet, at the proper temperature and 
flow velocity. Temperatures are controlled so 
that the highly viscous base (asphalt or paraffine 
or both) is dropped out as a residue, and the 
lighter fractions are carried overhead to be frac 
tionated and condensed. Oxidation may be 
added with the admission, with the superheated 
Steam, of air. With paraffine base crudes, the 
entire charge may optionally be taken overhead. 

(2) Residuums, tars, and asphalts are similarly 
treated, the temperatures being such as to drop 
out insoluble matter. In this case, oxidation is 
desirably utilized to enhance the lightness of 
the product distillates. 

(3) Wegetable oils, fats, fatty acids, and the 
like are desirably liquefied by preheating and 
then treated as above. Oxidation causes the 
production of an entirely new range of products. 
In view of the above, it will be seen that the 

Several objects of the invention are achieved and 
other advantageous results attained. 
AS many changes could be made in carrying 

out the above constructions, compositions and 
processes without departing from the scope of the 
invention, it is intended that all matter contained 
in the above description or shown in the accom 
panying drawings shall be interpreted as illus 
trative and not in a limiting sense. 
I claim: 
1. The process of treating petrolatum which 

comprises atomizing said petrolatum with steam, 
Spraying Superheated steam at a temperature of 
the order of 1200 Fahrenheit, together with 
Oxygen, directly into said atomized petrolatum, 
allowing the hot mixture of steam, oxygen, and 
petrolatum vapors to remain in contact suffi 
ciently long for reactions to take place therebe 
tween, and then fractionating and condensing the 
resulting vapors, the said reactions being effective 
to yield an increased amount of wax or paraffine 
desirably free of grease or oil and a series of 
relatively low boiling oils of oxygenated char 
acter. 

2. The process of separating paraffine from 
grease and oil in petrolatum, which comprises 
atomizing said petrolatum, and contacting super 
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heated steam and air with the atomized petro 
latum in a reaction zone maintained at a tem 
perature of the order of 1000' F., the time of re 
action being such as to avoid deleterious crack 
ing. 

JOEN ID. ZELEY. 


