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It is known to ereck hee:vy naphtha elther- -

straight run or cracked, in order to increase its |
By “heavy

anti-knock or anti- detene,tmg value.
naphtha” I mean to melude the hee,vy end of
gasoline (which may comprise more or less than
half of a complete gasoline cut) and also a cut
comprising the heavy end of gasoline and a frac-
tion heavier. than the heavy end of ga,selme say
a cut having an end point of 460-500° ¥,
Except for the process set forth in my appll-
cation filed Je,nuely 19, 1932, Serial No. 587,480,
the cracking of heavy naphtha has been effected
only in vapor phase, for two reasons. First, 1t
is generally assumed that gasoline produced by
vapor phase cracking of any petroleum fraction
heavier than light gasolme yields a- synthetic

gasoline having a higher anti-knock value than

synthetic ga,selme preduced by liquid phase

cracking. Second: since a light petroleum frac-
tion of a given stock has a lower critical tem-

perature. than a heavy petroleum fraction of the
same stock, and since the lighter the fraction the

higher the temperature required to crack it, it is
generally assumed that it is impossible to effec-
tively crack heevy naphtha except mainly or -

- wholly in vapor phase.

30

On the other hand, it is well known that the ges

~ losses meldent to vapor phase cracking far ex

ceed the gas losses in a well designed and ep-

erated liguid phase craekmg process and  that
gaselme produced by vapor phase cracking re-

quires special subsequent treatment for degum-

| "mmg, which reduces its anti-knock value.

. 315.
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Since the issue of my Patent No. 1, 825, 9'77 dat-
ed October 6, 1931, it is known that, eentrery to

- pre-existing beliefs or assumptions, the critical
temperature of petroleum hydrocarbons, and

specifically gas oil, undergoing cracking, - rises

-~ during the cracking operation, whereby it is -

found possible to heat the oil to just below its

- eritical temperature and as the critical tempera~

ture of the oil rises, raise the temperature oif the

oil to maintain it just below the changmg criti-
cal temperature, whereby the maximum heat

consistent with liquid phase cracking may be

applied to the gas oil and a synthetic product

produced from which may be fractionated gase- |

line of high anti-knock value.
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In the cracking of heavy naphtha the same

phenomenon occurs as in the cracking of gas

0il, namely, the critical temperature rises as the
cracking proceeds However, the cr1t1ca,1 tem.-

perature of heavy naphtha, especially straight

run heavy naphtha, is so much lower than that

‘of gas oil from the same crude, while the tem-

- enough to e

~end point of 437° F.,

(Cl 196-——50)

‘perature required to effectively eraek 11: 1s se
much higher than the,t requlred to crack the gas
gil, that it would seem impracticable te erack. |

it substantmlly in liguid phase.
T have discovered, however, that if the hee,vy 5

naphtha, while flowing continuously through a

pipe coil, be subJected to a pressure much higher
than has hitherto been used in commercial plants -
and is therein subiected to a tempereture high

proceed at such an increased rate that the criti-
cal temperature of the stock will rise more rapid-
ly and to within a higher temperature range than

if the pressure be maintained within the lower |
pressure range within which llqmd phase ere,ek- 15
‘ing is usually conducted. | o

I have also discovered that the critical pres—
sure of straight run heavy r‘ephthe, is substan-

tially below the critical pressure of the syn-
thetic crude produced by the cracking of such 20_

heavy naphtha, and that the critical pressure -

of any heavy naphtha that may be fractionated

from such synthetic crude is subste,ntlelly below

the critical pressure of the synthetic product pro-
duced by the cracking of the last named naphtha. gg

I have also discovered that if the pressure im-

' posed upon the heavy naphtha within the crack-
- - ing coil is maintained higher than its highest va-

por pressure, the critical temperature will rise

more rapidly than with a lower pressure and that 30[' '

with a sufficiently high pressure the critical tem-

perature may quickly exceed 'a highly effective
cracking temperature so that cracking may be
conducted mainly or wholly below the critical
The most effective pressure is not gp

temperature.
less than the er1t1ea1 pressure of the synthetic

crude produced. At the pressure specificed the

~ conversion into vapor (so-called incondensible
gas) will be substantially less than ten per cent.
" In order that the meaning of the terms here- 40 -
“in used may not be misapprehended, it is to be
-understood that the critical temperature is that

temperature above which, irrespective of  the
pressure applied, a substance which is capable of
being converted into a gas cannot be liquefied; 45
and that the critical pressure of such substance is
that pressure which will just liqueiy the gas of
such substance at its critical temperature.

“As an example of a heavy naphtha to whleh

‘the process is applicable I may specify a straight 50
‘run heavy naphtha derived from East Texas crude |
“having a gravity of 45.5 A. P. L, an initial boiling

point of 238° F., an end pemt of 485° F., and

- containing about 30% of heavy gasoline hevmg an-.
‘the heavy naphtha having 5§

Fectively crack it, the cracking will 10
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crltma,l tempere,tme of 892.4° H. (478“ C.) and
a critical pressure of about 1375 pounds per square

“inch. If the same be cracked in a. bomb at 200°

F. for six minutes at a maximum pressure of
1495 pounds per square inch, the synthetic

heavy gasoline having an end point of 437° P.,

ture of 923° F. (495° C.) and a critical pressure

~of about 1300 pounds per square inch.

By running the straight run heavy 'na,phtha,

~through a coil in which the pressure is main-
tained higher than the highest vapor pressure
the temperature to which the oil is

_ F. and
gradually increase as the oil progresses through

of the oil,
heated may range upward from 880°

the coil and may much exceed 900° F. and still
be maintained below its critical temperature. In-
deed the temperature of the oil may be raised

to any point within the heat resisting capacity
of the metal of which the tubes are. composed
- without exceeding the critical temperature pro-.

g

vided the pressure is maintained above the high-
est vapor pressure of the oil. In order that this
pressure may with certainty be maintained, the
pressure at the outlet end of the coil should- be
so regulated that it will not be below the critical
pressure of the synthetic cracked product. This

critical pressure will vary with different crudes
and is never less than about 1250 pounds per

square inch, and is usually considerably higher.
There 1s no upper limit to workable pressures

except that imposed by engineering limitations
and there is no discoverable upper limift to the

possible temperature to which the oil under ex-

tremely high pressure may be raised without
It may be

exceeding the critical temperature.
said, however, that it is entirely practicable to

maintain a pressure so high that the permissible

- temperature will be within the range common
- in vapor phase cmckmg, that is, fmm 900 to

1000° F.

The critical temperature of the chergmg steck
in case of straight run heavy naphtha, will usually,
if not always, be below 900° F
much below 900° F. My process contemplates

- the heating of the oil through the necessary tem-

perature range required to heat it to over 900°

F. It will be understood, therefore, that in claim-
ing the heating of the cil to a temperature ex-
ceeding 900° F. I do not mean to exclude the pre-

liminary heating of the oil through a lower tem— |
~ perature range.

The great advantage of the process is- the,t )
as compared with vapor phase cracking, it gives

~a higher yield of synthetic gasoline with a much

smaller production of fixed gases, these being
held substantially below 8 or 109% and being eft_en

temperature at which

F. and usually very

2 021 923

much lower the gim centent is low if the gaso-

line be filtered in the vapor phase; there is no
- necessity for chemical treatment; and the oc-

tane number is high and if the distiliate be not

| chemically treated, is not reduced by storage. 35
cracked product has a gravity of 47.1 A. P. I,an
‘initial boiling point of 84° F., an end point of
625° F., and contains about 75% of light and

The gasoline may be separeted from the syn-

~ thetic cracked product in any known way, one

example of which is dlsclos.ed 111 the Pew Patent

, - No. 1,825,977.
the synthetic product having a critical tempera-

Hayving now fully described my invention, what g

I claim and desire to protect by Letters Patent is:
- 1..In-the process of producing gasoline by
cracking heavy naphtha having a critical tem-

perature within its cracking range but below the
temperature at which it can be effectively cracked, 15
which comprises heating a continuously flowing
stream of such heavy naphtha to a temperature
wlthm its cracking range and so close to but
below its critical temperature as to effect a rise
in its critical temperature and increasing the og
temperature of the oil in the flowing stream
while still maintaining it under its rising critical

temperature, and memtemmg the pressure dur-
ing the cracking procedure not below the high-
- est vapor pressure of the oil so that the critical 95

temperature of the oil will be raised to an effi-
cient cracking temperature and be still main-

- talned below its increased critical temperature.

2. In the process of producing gasoline by

_?jcmgkmg heavy naphtha having a critical tem- 3¢

perature within its cracking range but below the
it can be effectively
cracked, which comprises heating a continuously
flowing stream of such heavy naphtha to a tem-
perature within its cracking range and so close 35
to but below its critical temperature as to effecta =

‘rise in ifs critical temperature and increasing

the temperature of the oil in the flowing stream
while still maintaining it under its rising critical
temperature, and maintaining the pressure dur- 40 .
ing the cracking procedure not substantially be-
low the critical pressure of the synthetic crude

produced by the cracking procedure, whereby the

critical temperature of the oil will be raised to
an efficient cracking temperature and be still 45
maintained below its critical temperature. |

3. The process set forth in claim 1 wherein.the
critical temperature of the heavy nephtha charg-
ing stock is below but so close to 900° F. that the
critical temperature of the oil under the specified 50

- pressure may be raised so far e,bove 900" f O as te

be efficiently cracked. --
4. The process set forth in claim 2 Wherem

the critical temperature of the heavy na.phthe
'chargmg stock is below but so close to 900° F. 55
‘that the critical. tempere,ture of- the oil under

the specified pressure may be raised so far above
900“ . as to be emmently erecked
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