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UNITED STATES

1,902,221

-

PATENT OFFICE

"DAVID E. DAY, OF LOS

ANGFLES, CALIFORNIA .

PROCESS OF PURIFYING NAPHTHA STOCKS

Application fled December 5,-1931. Serdal No. 579,237,

This application is a continuation in part
of my application Serial No. 870,325, : Ted
June 12, 1929, for method of purifying
petroleum oils. . Co

 This invention relates to an “improved
method for purifying hydrocarbon oils de-
rived by distillation or .cracking of ‘mineral
oils or mineral oil products, such as lubri-
cating’ oil stocks, lamp oil distillates, gaso-
line or naphtha stocks, or any other distill-
ates produced in general refinery practice,
and more specifically refers to the treatment
of gasoline or naphtha stocks produced by
cracking petroleum oils or distillates derived
from relatively high sulphur bearing crude
petroleum oils, in which hydrogen sulphide,
mercaptans and other sulphur bearing com-
pounds, as well as varying percentages: of
phenols and unsaturated hydrocarbons (such
as diolefines and acetylenes) may be present
or formed during a distillation or cracking
operation. - , e o
" "For the purpose. of simplifying the de-
scription of the. invention, reference will be
made to gasoline or naphtha stocks mainly.

By well known methods, gasoline stocks
derived from cracking petroleum oils or from
distilling high sulphur bearing crude petro-
leum oils are usnally purified by varying
treatments with sulphuric acid, followed by
peutralization with a water solution of an al-
kali, a sweetening operation and a final dis-
tillation. In the sweetening operation hypo-
chlorite of soda or sodium plumbite in a
water solution of caustic soda may be em-
ployed to convert corrosive sulphurcom-
pounds into noncorrosive bodies, so that the
treated gasoline stock will be “sweet” to the
“doctor test”.

In these treatments, particularly where
hypochlorite of soda is employed, chlorinat-
ed hydrocarbons may be formed to a small
extent, which may be converted into corro-

45 sive compounds during a subsequent distilla-

" tion. Also all the sulphur bearing hydro-
carbons remaining in the gasoline stock after

the purification operation form corrosive
acid compounds during combustion, and if in

.50 appreciable amounts, may attack”the metal
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parts-of an engine. 'Therefore, it is advan-
tageous in the purification:of - gasoline or
naphtha stocks “to” use a “purifying” agent
which in itself'will not form chlorinated oils,
and one which will rémove 4 certain percent- 55
age of ‘the sulphur compotnds’.from a ‘gaso- i
linie ‘'or naphthastock and"polymerizé the un-
stable hydrocarbons so that the same may be
separated therefrom by a subsequent distilla-

fom. ', o T
_In my pending ‘application, Serial No. *
370,325, filed June 12, 1929, for method of
pirifying petroleun 6ils, it has’been dis-
closed that hydrocarbon oils, such as gasoline

or naphtha stocks, may be purified by pass- 65
ing the same, commingled with a substantial- -
1y concentrated water ‘solution of caustic
soda, caustic potash, sodium carbonate or, po-
tassium. carbonate, through a heating coil
under a pressure sufficient to- prevent sub- 70
stantial vaporization, at a temperature be- -
tween 350 and 500 degrees F., then releas-
ing ‘the pressure 4nd separating by distilla-
tion and fractionation a purified gasoline or
naphtha. from the excess caustic alkali, .the %
extracted impurities- and the products of ™~
polymerization or condensation. Water is
continuously or intermittently introduced
into the lower section of the distillation and
fractionating apparatus in quantities suffi-
cient to replace the vaporized water from
the caustic alkali solution, so as to maintain
the used caustic alkali or carbonate and prod-
ucts of reaction in a fluid state.

Now I have discovered an improvement °
thereto, in which I have determined that. it
is an advantage to mix air with the gasoline
or naphtha stock during the treating opera-
tion, in quantities sufficient to oxidize the
corrosive sulphur compounds contained %0
therein into compounds that may be extracted
to a certain extent with the caustic alkali or
carbonate treating solution; also that the in-
troduction of air into the gasoline or naphtha
stock assists in the polymerization of the un- 9%
stable hydrocarbons and thereby produces
gasoline or naphtha which is lower in sulphur
content, “sweet” to the “doctor test”,’and con-
tains substantially no gums or gum forming
constituents. The air may be mixed with the _1)0@
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““sweet” to the “doctor test”.

gasoline or naphtha stock as it is being com-
mingled with the treating solution, or it may
be introduced into the commingled mixture
of gasoline or naphtha stock and treating
solution at any convenient point in the treat-
ing system. . o

The hydrocarbon. 0il tosbe. treated by my
invention may or may not have had a pre-

liminary treatment with sulphuric a¢id or’

other agents to partly purify the same;-or
may be first partly puritied by my invention

and the purification compléted by methods -
known in the art. In .the case of gasoline or
naphtha stocks produced by cracking high-

sulphur :bearing crude pefroleum - gils. or
residunms, it may:be advantageous to treat
such gasoline.ornaphtha stockswithsulphuric
acid :at low temperatures, ranging: from -ap-
proximately .0 to 32 degrees F., beforethe
treatment, with the concentrated water. solu-
tion of caustic alkali.or carbonate at.the ele-
vated temperatures and pressures heretofore

IVOI vy ol e oD S e

‘One of the principal objects of this inven-
tion is to accomplish a partial desulphutiza-
tion and purification of gasoline or naphtha
stocks produced by thermo-nmolecular decom-
position of high boiling petroleum oils, by-a
treatment with & substantially concentrated
water solution.of an alkali hydroxide or car-
bonate and aif, under a pressure sufficient to
prevent, substantial vaporization of the gaso-

line or naphtha stock, and at a temiperature of

. approximately 350-500 degrees F., followed

by a distillation and fractionation operation
to separate the products .of reaction and
higher boiling . polymerized produéts from

purified gasoline or naphtha.

- Another object of the invention is to.pro-

.vide a continuous, rapid and economical proc-

ess for purifying gasoline or naphtha stocks
by treating the same, under superatmospheric
pressure sufficient to maintain the gasoline
or naphtha stock in a liquid phase, with a sub-
stantially concentrated water solution of an

alkali hydroxide or carbonate and air, at

temperatures of approximately 850-500 de-
grees F., to polymerize substantially all the
unstable hydrocarbons contained therein, and
at the same time remove oxygenated hydro-
carbons and render the gasoline or naphtha

" Another object of the invention is to pro-
vide a continuous and economical method for
improving the color‘and removing gums and

gum forming hydrocarbons from gasoline or

naphtha stocks, so that the same may be kept
in storage for relatively long periods of time
without change in color or quality by the
formation of polymerized bodies. - A

Other ohjects and advantages will be ap-
parent from' the preferred embodiment of
this invention, which will now be more fully
explained by reference to the accompanying

drawing, which is a diagrammatical repre--
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sentation of an apparatus in which the in-
vention may be performed.

In the drawing, 3 represents generally a
tank for holding a supply of gasoline, naph-

. tha or other petroleum o1l stocks to be proc-

essed. Pipe 1, controlled by valve 2, connects
gasoline stock:tank 3 near the top to a source
of supply not shown. Pipe 4, controlled by
valve 5, connects gasoline stock tank 3 to
the inlet side of pump 6. Pipe 7 connects
pump 6 to jet mixer 8.

18 represents generally a caustic soda tank
for holding a concentrated solution of a caus-
tic “alkali such as caustic soda or caustic
potash. Pipe 14, controlled by valve 15, con-
nects caustic soda tank 13 near the top to a
source of supply not shown. Pipe 11, con-
trolled by valve 12, connects caustic soda

tank 13 near the bottom to the inlet side of -

pump: 10. Pipe 9.connects the discharge side
of pump 10 to jet mixer 8. Pipe 40, con-
trolled by wvalve 41, is connected to jet mixer
8 and leads to a source of compressed air.
.. Pipe 16 connects jet mixer 8 to heater coil
38. Heater coil 88 is stationed in furnace 17.
Furnace 17 is provided with a burner 18,
which leads to a supply of fuel oil not shown.
.- Pipe’ 89, controlled. by pressure release
valve 19, connects heater coil 38 to distilla-
tion. tower 20. .Pipe 42, controlled by valve
43, connects pipe 39 to a source of compressed
air.  Distillation tower 20 is provided with
bubble trays 21.. Pipe 22, controlled by valve
23, connects distillation tower 20 near the
bottom to a ‘source of water or steam supply
not shown. Pipe 25, controlled by valve 24,
connects distillation tower 20 at the bottom
to tank 26. Pipe 28, controlled by valve 27,
‘connects tank 26 to a storage not shown.
_Pipe 29 connects distillation tower 20 at
the top to condenser coil 31. Condenser coil
'31 is stationed in condenser box 30, and is
provided with a water inlet pipe 32 and a
water outlet pipe 37. Pipe 32 leads to a
source of water not shown, and water outlet
pipe 37 leads to a waste receiver not shown.
ipe 47 connects condenser coil 31 to air
separator 46. 'Pipe 45 connects air separator

‘46 near the top to an absorber not shown. ..
115

Pipe 33 connects air separator 46 to treated
gasoline tank 34. Pipe 36, controlled by
valve 35, connects treated gasoline tank 34
near the bottom to a storage not shown.
The preferred process as carried out in the
apparatus just described is as follows:
Petroleum oil distillate, such as gasoline
or naphtha stock, contained in tank 3, is per-
mitted to flow through pipe 4 and into the in-

let side of pump 6, the rate of flow being .

governed by operation of valve 5. Pump 6
continuously discharges the gasoline stock
through pipe 7, under a pressure of approxi-
mately 150—1000 pounds gauge, into jet mix-

70

-7

[}

80

90

05

100

-105

‘110

120

125

er 8, wherein the gasoline stock is continuous- . .

Iy commingled with the necessary quantity
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of air, and a substantially concentrated water
solution of caustic alkali coming from the
caustic soda supply tank 13.

The air introduced into jet mixer 8 comes-

5 from a source of compressed air through pipe
40, controlled by valve 41, and may range
from approximately one-half volume to four
volumes of air per volume of liquid gasoline
under treatment.

The water solution of caustic alkali con-
tained in supply tank 13 is permitted to flow
through pipe 11 and into the inlet side of
pump 10, which discharges the same, under a
pressure ranging from approximately 150—
1000 pounds gauge, through pipe 9 and into
jet mixer 8, the rate of flow being governed
by operation of valve 12. The quantity of
water solution of caustic alkali employed
may range from as low as approximately 1
per cent to as high as 10 per cent by volume
or more, depending upon the stock to be
treated. For example, if a crude gasoline
stock contains a high percentage of impuri-
ties to be extracted, or has had a preliminary
treatment with sulphuric acid, as much as 10
per cent by volume or more of a concentrated
water solution of caustic alkali may be em-
ployed.

The pressure maintained on the system by
means of pumps 6 and 10 is regulated so that
the commingled mixture of water solution of
caustic alkali and gasoline or naphtha stock
under treatment will be maintained in a sub-
stantially liquid phase, such pressure depend-
ing upon the boiling points of the gasoline or
naphtha stock and the temperature employed.

From jet mixer 8 the gasoline stock, com-
mingled with the water solution of caustic
allkali and air, passes through pipe 186, heater
coil 88, pipe 39, pressure release valve 19
where the pressure is reduced to atmospheric
or approximately atmospheric, and into dis-
tillation tower 20. The commingled mixture
passing through heater coil 38 is heated to
a temperature greater than 350 degrees F.
Preferably, approximately 400 degrees F. is
a, suitable temperature to employ in treating
ordinary gasoline or naphtha stocks how-
ever, with some grades of petroleum distill-
ates as high as 500 degrees F. or a little
higher may he employed.

In distillation tower 20 the purified gaso-
line stock, at a temperature of approximately
400 degrees I, together with a portion of the
water content of the alkali solution, is vapor-
ized and separated from the products of reac-
tion and the caustic alkali employed. The
purified gasoline stock. mized with water
vapor and air, passes out of distillation tower
20, through pipe 29, into condenser coil 31,
which is stationed in condenser box 30, where-
in the major portion of the purified gasoline
stock and water vapor is condensed to a liguid
] 21’61d passed through pipe 47 into air separvator

5 46.
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1/ I separator 46: the air; containing a small
percentageé of the treated gasoline stock, is
sepatited from'the:condensed purified gaso-
iline’ or naphtha-and 'passes from the top of
separator 46 through pipe 45, whichleads
‘to:-an’ absorber, not shown, wherein. the gaso-
‘litie: rétained tby the:air is recovered: by..ab-
‘sorption methods known in the art, and may
‘be ‘thereifter ‘returned and-mixed with the
treated ‘gasoline stock in tank 84. - o0

<+ From! sepatator 46 -the: treated. gasoline

‘passes ‘through: pipe 83:into! tank 84. - From
‘treated gasoline tank 34 the purified gasoline
stock Mmayiberrconducted:ito: a storage not
-shown ‘through:pipe:86; controlled by valve
-85, “Therpurified :gasoline stock so-obtained
-mayi-be thereafter: treated; if necessary,:by
“othermethods known in: the:art,' or may:be
isubjectedto 4-distillation: operation to sepa-
irate fractionsthaving anydesired range:of
-boilig pointsze i hotg nusxitoas s

The caustic alkali'and productsof i'ea;étioﬁ,

-whichi s6parate in the«bottom: of distillation

-tower 20 are intermitténtly or-continuously
-g0

«withdrawn into:tank 26:throtigh pipe 25; con-
trolled. by.vilve 24, water being:continuously
‘ot :intermittently introduced into the lower
‘section: of distillation:tower 20 through pipe
28 tontrolled by valve 23, in.quantities suffi-
cient to'replace the'vaporized water from the
-caustic alkalitwater solution, so asto main-
-tain-the used ‘vausticoalkali ‘anid products of

‘regction-ina fluid:condition. it - .

~+1From tank:26:the excess water solution of
{100

‘caustic alkaliiandrproducts of reaction ‘are
-conducted: itora’ storage inot :shown through
-pipe'28;controlled by valve 27, and the caus-
-tic alkali'may be separated: from the reaction
sproducts :and 'recovered for reuse. ‘

;i The-air used in'the treatment may be intro-
“duced into the ‘tréating system through pipe
:42; controlled by'valve 43, which is connected
'to:pipe 89, and-leads to a'source of compressed
sairmot showny 2 oilosr D e e

-+ While the process hérein' described is well *

radapted for:carrying out:the objects.of this
“invention; various modifications and changes
may:be; made, such: as the employment of

“various' types' of - fractionating ‘equipment
‘known in:the:art to effect any desired separa--

«tion of the treated ‘gasolineistock into frac-
tionshaving adesired range-of boiling points,
.and the-invention includes'all such changes

and modificagtions as appear within the scope
+120

of the appended claims.

I claim:

1. A process of purifying naphtha stocks,
comprising, commingling a naphtha stock

with a substantially concentrated water solu-
“125

tion of a caustic alkali, passing the commin-
gled mixture through a heating zone at tem-
peratures of approximately 350-500 degrees
F., under a pressure sufficient to prevent sub-

stantial vaporization of the naphtha stock,
releasing the pressure and introducing air’
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into the commingled mixture, and separating
a purified saphtha by vaperization, fraetion-
ation .and econdensation from producis of
reaction, excess eaustic alkali and seriform
products. S :

2. A process of remoeving gum forming
constituents frem cracked gasoeline stock, com-
prising, contacting the ecracked gasaline
stock with a water solution of aeanstie alkali,
at temperatures-of approximately 350-500 de-
grees F., under a pressure sufficient o pre-
vent substantial vaporizatien thereof, while
passing through a heating zone, for a period
of time sufficient to cause unstable hydrocar-
bons contained in the gasoline steck to paly-
merize with the fermation of gums, then re-
ducing the pressure to-approxunately atmos-

-pherie, introducing air, and -separating by

vaporization, fractionation sind eondensation -
purified gasoline stock from reaction and
polymerization products, excess causti(’:v al-

kali and aeriform. products, - :

3. A continuous process for purifying gas-
oline stocks derived by thermo-melecular de-
ecomposition of higher boiling petroleum oils,
comprising, continuously commingling a gas-
oline stock with a water solution-of a caustic
alkali; continnously passing the commingled
mixture through a heating zone to heat the
commingled gasoline stock and water solu-
tion of caustic alkali to a temperature of ap-
proximately 400 degrees F., under a pressure
sufficient to prevent substantial vaporization
therein ; continuously releasing the pressure
after the commingled mixture of gasoline

stock and water solution of caustic alkali has

passed through the said heating zone and has
been heated to 4 temperature ¢f approximate-
ly 400 degrees F.; continuously introducing
air into the heated mixture of gasoline stock
and water solution of alkali; continnously
passing the same into a vaporizing zone and
vaperizing, fractionating, condensing and
separating purified gasoline stock mixed with
water from higher boiling products of re-
action, excess caustic alkali and aeriform
products; continuously introducing water

“Into the said vaporizing zone in quantities

sufficient to replace water of vaporization;
and continuously withdrawing products of
reaction and' introduced water containing
caustic alkali, substantially as described.

In testimony whereof I affix my signature.

DAVYID E. DAY.
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