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To all whom it maoy concerm:

Be it known that ], IIERMANN WOLF, a sub-

- ject of the Emperor of Austria, residing at
Ludwigshafen-on-the-Rhine, in the Kingdom

¢ of Bavaria and Empire of Germany, have in-
~ vented newand useful Improvementsin Proc-
esses of and Apparatus for Refining Petro-
leum, (for which Letters Patent were obtained

in Great Britain, No. 23,436, dated December

to 6,1895; in Austria, No. 46 /2,280, dated June
10, 1896, and No. 462,635, dated July 2,
1896; in Hungary, No. 5,954, dated March 24,
1896, and in Germany, Nos. 92,018 and 43,702,
dated Janunary 28, 1898,) of which the follow-

15 ing is a specification. - -
The general process hitherto used for re-
fining the various fractions of unrefined pe-
troleum and analogous oils—such as the vari-

 pus rock-oils and the oils obtained by distilla- |

20 tion of coal-shale and coal-tar—consisted in
mixing them with concentrated sulfuric acid,

the acid not being in a condition of fineorulti- |
mate subdivision at the time of incorporation.

with the oil, and subsequent agitation being

2z relied on to subdivide the acid and distribute

it through the oil. The acid solution of 1m-
purity was then separated and the oil washed

with water and alkali. 1 hereinafter refer |
to these various oils and their distillates gen-
30 srallyas‘‘oils.” More recently atiempts have

been made to use Nordhausen or fuming sul-

furic acid or ‘“oleum,” as it is known in the

trade, instead of concentrated sulfurie acid
in the same way, but satisfactory results have
35 not been obtained. S -
N I have discovered the causes of failure and
have invented improvements whereby the

difficulties are. overcome and most satistac- | r fic
| following advantages aro obtained: The-oil

tory results, better than those hitherto ob-
o tained in any way, are achieved.

~ Thave discovered that fuming sulfurid aeld

 immediately on cominginto contact with some
nnrefined oils rapidly forms pitch-like bodies,

. so thatif the mixing be effected in the usual
45 way small drops are formed, each consisting |
concentrated acid only bleaches & little at
first, but afterward reverts in color, becoming - 95

of an outer layer of pitch-like body, but com-
posing an inner nucleus of practically unal-

tered fuming sulfuric acid, which either takes |

no part in the purification or only does so
after prolonged agitation. The subdivision 50
of the acid is therefore limited by the forma-
tion of these envelops impervious both 1o

acid and to-oil. I have also discovered that

this difficulty may be overcome by reducing.

the acid to a condition of fine subdivision 55 .

and in this condition thoroughly mixing it
with the oil. To accomplish this result, 1
prefer to introduce the acid ab the point of
contact of two streams of unrefined oil (or

‘one stream of air or other gas and one of un- 60

refined oil) while the said streams possess a
different velocity, so that considerable frie-
tion oceurs between the streams, whereby the
acid isin a sense rubbed or ground into a fine
state of division and becomes mostintimately 035
admixed with the entire body of unrefined oil.

‘1 have also discovered thatb another cause
of failure is due to the fact that when treat-
ing someunrefined oils, especially theheavier
fractions, with fuming sulfuaric acid, besides :jo
the ordinary pitch-like compound of acid im-

purity which separates out, other similarcom-

binations are formed, in some cases, which"
do not separate from the ¢il.  If the oill con-

taining such ecombinations be washed in the 7 5

usual way with water and alkall without'any
steps being first taken io remove: the said
combinations, then the impurities are regen-
erated and impart a dark color and objection-

able smell to the product.  1have discovered 80

| that the said ac,id-impuritycombinationsfcan |

readily be removed by treating the oil con-

| taining them with a small percentage of.sul-

furic acid, preferably containing irom sev-

enty-five to one hundred per cent. H;50,.. .33 '

By working according to this invention the

obtained is lighter in color than can be ob-
tained when using either concentrated sul-

furic acid alone or fuming sulfaric acid alone. g0

Further, on exposure to light therefinéd prod-- .
uect continuously becomes lighter in color,
whereas the produect refined with ordinary

yellow. There is also less oil lost when using

....................................................................
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~ the new r.eﬁning. process, only about half as

- desired result, as in some cases merely secur-.
ing the intimate admixture of the fuming-

much piteh-like acid-impurity combination
being formed. = .

+ It is not always necessary to apply both
of the improved means in order to obtain the

~sulfuric acid with the unrefined oils leads to

10

a highly-refined product; also, in some cases

the after treatment, with a-small percentage

of concentrated acid after mixture with fum-

- 1ng sulfurie acid in the ordinary way, is suffi-

- mixing process.

- 20

cient without the application of the special

The process ean be conveniently deseribed
more in detail, together with the apparatus,
Ing drawings, in which— | |

Figure 1 shows a section of the apparatus
which can be used in carrying out my inven-
tion. FKig. 2 is a section of a modification of

by reference being made to the accompany--

~ this apparatus.

The pipe A for compressed air or for oil 1n-

der pressure is connected with the inner noz-
-zle D', and the pipe B for the fuming sulfuric

. acid ends in the nozzle D2 Above the-open-

30 Ing of the nozzles the casingis first conically

35

constricted, then expands in the shape of a

oil enters the casing D5

~est'point of or down into the large tank or

45

vessel W, called the ‘“agitator.” The agita--
""""""" | oils, as hereinbefore explained, to treat the
| produet with about one or two per cent. of
1g | concentrated sulfuric acid, preferably con- -
compressed air through the pipe A, and so | '

‘through the inner mozzle D', into the unre-

any suitable height. U
The operation is commenced by forcing

tor-W-may exte nd up-about the casing D¥to

fined oil. Instead of using compressed air a
siream of the oil itself can be forced in

mospheres.or more. The lid K must be open.

- violent motion of the oilin the apparatus up-

:SQ

ward from E to F. This stream of oil may
‘be drawn from the supply of oil in the appa- ;-

~ ratus, or it may be injected into the appara-

55

6o

tus from an outside source or supply; butin

~the latter case care must be taken not to in-

jectsuch an amountof oil as would cause the

apparatus to overflow or to become charged
- with oil above the desired level.
tion is thus set up, so that the oil is sucked :
“info the apparatus at B and is hurled upward
centrally. The fuming sulfuric acid is al-
lowed to run in through the pipe B and noz-
zle D* At the moment that it emerges from |
the mozzle it is caught between the' two:

 streams of air and oil, or oil and oil, and by

the friction between them it is rubbed into a |
- most fine state of division and passes for-
-~ ward, mixed with th¢ liquids, into the mass |

| of the oil in the agitator. When the admix-

ture is complete, the lid K is closed. =~
When it is desired to rise compressed air,
the lid K should be closed and air foreed into
the apparatus through A, and the air will
siream out of the apparatus at E and will
agitate the mixture in a manner similar to

‘that” hitherto customary. The pitchy parti-

cles of the acid-impurity ecompounds rapidly
ball together, and at the end of this agitation

matter results. - = S
Thelid K prevents the acid pitch-like mat-

70

75

-with air rapid settling of the acid pitch-like

30

ter from entering intothe apparatusand stop-

Pping up the nozzles, and, further, the appa-

ratus is everywhere so constructed that all

............................................................................................
..........................

“the acid pitchy matter settling upon it read-

1ly runs off. |

"When agitating with oil, the agitator W is

only charged with sufficient oil that this

stands from three to five feet above the cas-

| . - {ing D% 'The oil forced through A and D

- The apparatus which is shown in Fig. 1
consists of a cylindrical casing D3, into which
lead two concentric conical nozzles D' and D%~

under pressure, as aforesaid, is drawn from
an outer reservoir or supply or from the
charge of oil in the agitator W. |

- When itis desired tostir for a longer time,

some of the mixture is drawn by a pump or
suitable appliance out of the agitator W when

full and forced in again through the casing
pitchy particles are
| 80 finely divided that no difficulty through
funnel F, and is provided with a lid K. The
lewer end of the casing is provided with lat-
-eral openings E, through which the unrefined -
As figured in this
drawing, the apparatus is placed at the low-

D° under pressure. The
their choking the apparatus or pump is in-
curred. The pump should be of cast-iron in
all its parts and protected from contact with

| the air by means of petroleum or oil to pre-

vent rust or corrosion.

~ After the acid pitch has been run off it is
| generally. advisable, especially with heavy

..............................................................................................................................
..............................................................................

:ta;:i--niang about seven{y to one hundred per
cent. H,80,. ‘This can be effected in the

| same apparatus by running in the concen-
_ | 1T | trated acid through the nozzle D? instead of
‘through A and D' at the pressure of two at-

the fuming sulfuric acid with the lid K closed

' . | or open, as desired.

T have hitherto stated n,o.'_pmpo-r:ti.-ons and

| 8lven no figures as to the strength of fuming
sulfuric acid to be applied, for these vary
considerably, according to the oil treated and
| the degree of impurity.
{-half as much is used as it was hitherto cus-
tomary to take of concentrated sulfuric acid,
| and good results have been obtained by the
following proportions, namely: for oils ob-
tained by distillation of coal-shale and coal-

tar, twenty to sixty per cent., by weight, of

ing-oil, five to twenty per cent., by weight, of

anhydrid; for vaseline, twenty-five to thirty
per cent., by weight, of anhydrid.

~_Another arrangement of the apparatus 1s-
shown in Fig. 2 of the drawings.  'The outer
{ casing of the apparatus D** forms part of a

system of pipes between two agitators,through

In general about

.
95

| Jole,

I1XIO0

1'15 .
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{ anhydrid; for petroleum, ten to twenty per
cent., by weight, of anhydrid; for lubricat-

130
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~ at the top.

20

25

~ the pump P be set in"action a portion of the
0il in W' is sucked through the pipe 1 and |

30

The outer nozzle of the apparatus is con-

“of apparatus it is possible to work in a man-

which the oil eirculates, ajnd. a-lid to the ap-
paratus becomes unnecessary. The pipe,

which forms the continuation of the casing,
has branches D? and D above and Q and R
below. All these branches are furnished
with valves V', V2, V3, and V*and connect
the two agitators W' W2 not only with one
another above and below, but also the lower
part of each agitator with its upper part,.so.
as to-enable oil to be sucked from the bottom
of one of the agitators and run into it again
Theinner nozzle D’ is connected
by the pipe A’ with the force and suction
pump P. The suction-tube I of this pump

has branches E3 and E¢, each furnished with .

3 valve H3 and H*and entering the agitators
W' and W2, respectively, at their bottoms.

nected with the tapped vessel O, containing
the fuming sulfuricacid. The agitators are,
as usual, furnished with a pipe M' and M*
for compressed air. With this arrangement

ner exactly analogous to that already de-
seribed. Thus the valves V', V4, and H° may
be opened and V2, V3, and H*closed. Then if

forced through the inner nozzle D' of the
mixing apparatus. This causesa circulation
of a slower stream of the oil upward through

 the casing D%*. Between the stream flowing

35

in the apparatus from the lower part to upper
part of the casing D* and the stream from
thenozzle D’ the required quantity of fuming
sulfuric acid is run in from the. vessel O
through nozzle D? The agitation through

' the apparatus can be continued as long as
 may be desired. The compressed air can be

40

45

~ with compressed air from the pipe M'.. The

335

6o

follows: In the agitator W' the oil can be
‘gubjected to a preliminary treatment with

V2 are opened and the suction and force
pump P is put into action. Hereby the pe- |

- dinary concentrated sulfurie acid in accord-

blown in to stir gently till the acid pitchy
matter has balled itself together, and for the
rest the procedure is identical with that al-
ready described. Another method of work-
ing with this arrangement of apparatusis as

concentrated sulfuric acid in order to free it
from water. For this purpose it is stirred

acid is then run off through H', whereupon
the valve H' is closed and the valves V' and

troleum is forced through. the mixing appa-
ratus, where it is intimately mixed with the
fuming sulfuric acid exactly in the manner
hereinbefore described. The mixture passes
on through the valye V?into the agitator W=

" In W? the mixture can then be agitated with

air foreed through pipe M? until the pitchy
matters ball together, when they are allowed
to settle and finally to run off by opening
valve H2. - R

If it is necessary to treat the oil with or=’

ance with the second part of the invention,

lowing examples:

‘nary concentrated sulfuric acid (containing,

‘parts of oil, mixing the acid in either through

ample 1. ‘ _ _
of fuming sulfuric acid, (containing about

‘alkali and water in the usual way. .

‘Mix three parts, by weight, of fuming sul-

8

the petroleum is worked over in an analogous
way through the mixing apparatus from W?
to W', while the corresponding quantity of
geid runs in from O. It is again mixed with 70.
gir in W' and finally the pitchy mattersrun =
off. . The treatment with water and alkali
can either be effected in W' or in another
agitator. In the meantime a new portion of
oil ean be freed from water in W= and fur- 75
ther treated, as described. I
If desired, a series of agitators ean be fitted
up side by side with the mixing apparatus

between them; and in each one a particular

operation can be effected, the working then 8o
being continuous. o

To further illustrate the n_a,t;,ﬁre “of my in-

vention and the manner in which it can prac-

tically be carried into effect, I give the fol-

Faample I—Treatment of o cmcked-up pé- '
troleum. — To a cracked-up Galizian petro-
leum specific gravity of about 0.820 add about
one quarter per cent. of its weight of ordi- )

_ . 90
say, about nine-six per cent. H,80,) and stir

in the usual way with air.” This preliminary
operation is intended to extract the water

from the oil. Next force a. portion of the
petroleum through the inner nozzle D’ of the
apparatus, Fig. 1, while allowing one per cent.

95

of the weight of petroleun of fuming-sulfuric .
acid (containing about ten percent.free anhy-
‘drid, SO,) torunin throngh nozzle D°. 'When

the admixture is complete, stir with air until oo
the pitchy matters ball together. Allowthese
to settle and run off.  Next treat with about
one-half to one part, by weight, of ordinary _
concentrated sulfurie acid to ‘one hundred —
105
the apparatus or by stirring with air. Allow
the pitchy matters to settle and then run off. .
The washing with water. and. alkali may be

effected in the usual way. By ‘‘cracked pe-
| trtﬂeum 7 iS meﬂvﬂb pEtl‘Oleum Whose- heavjp’

110
oils have been decomposed, the heavy oils as |
understood being those of a density equal to
or denser than 25° Baumé. o o
Example II—Treatment of a petroleum dis-
tillate which has not been cracked up.—¥ree 115 -
the oil from water exactly as described inex-.
Then mix in one part, by weight,

twenty per cent. free anhydrid, S0,) to
every hundred parts of oil by means of the 120
mixing apparatus. Subsequently stir with .

air and allow the pitchy matters to settle.

Run these off and proceed to the washing with '

" Example III—Treatment, of a heavy qil.— 175

furicacid (containing about five per cent. free |

anhydrid, SO;) to every hundred parts of

heavy oil previously free frem water. This =~
admixture may be effected with air in the 130
ordinary-well - known way. Subsequently -

stir more gently with air until the p’itchy' '
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matters ball together. ~Allow these to settle -

as far as possible and remove them. Then

- stir again with air and add about one part,
by weight, of concentrated sulfuric acid per

5 hundred parts of oil.
- ter to settle and

Allow the pitchy mat-
proceed to the washing with

water and alkali in the usual way. - .

Hxample IV—Trealment of benzene.—Stir

‘and mix the dry benzene with the aid of the

10 mhixing apparatus with about half a part, by

~ weight, of fuming sulfuric acid (containing
- about twenty per cent. freé anhydrid, SO,) to

~every hundred parts of benzene, putting the

apparatus into action by pumping a portion

of the benzene itself through the inner nozzle

of the apparatus. . When the mixture has set-
tled, remove the pitchy matters and wash the
water and- alkali in the usual

- benzene with
way.
20

also ordinary benzene from coal-tar, can be

refined in the manner described in the last

o ~example. Intheformer case about two parts,
- 25 by weight, of fuming sulfuric acid (contain-
- Ingabouttwenty per cent. free anhydrid, SO,)

- per hundred of oil are used; and in the case
of the coal-tar benzin about four per cent. of

1ts weight of fuming sulfuric acid containing

30 from twenty to twenty-five per cent. free an-
' hydrid (SO;) may advantageously be applied.

Instead of-air for the agitation of the unre-

fined oils other gases can be used—such as car-
- bonie acid, nitrogen, or the natural gas which
35

ment with air. | S

- "It should be noted that the nozzles are not
40 |
- a nozzle of circular cross-section has less sur-
face exposure or less surface exposed to con-
tact than one flowing from a nozzle with a
- slit opening. The cross-section of the noz-
45

- according to judgment or circumstances. _ -
- While I have described novel apparatus

which is especially adapted for working my, |

Invention and which I at present prefer to

frequently occurs in petroleum districts.
This is especially to be recommended in the
case ot oils which become oxidized on treat-

necessarily of circular form. A stream from

zle is thus a matter which can be regulated

employ, it will of course be understood that |
my process claims are not limited to such or
“equivalent apparatus and that the invention 1

covered thereby may be worked by any suit-
able means. | |

This treatment could be applied to the oil
as it comes from the well, but I prefer to ap-
ply such treatment to the distillate or distil-
lates of such oil. ' ' -
- What I claim as new, and desire to secure

by Letters Patent, is—

1. The process of refining pe_'tr’ol'eum and

analogous oils which consists in injecting a
stream of sulfuric acid between two streams

(one of which isoil) moving at different veloeci-

ties, substantially as described. S
. 2. The process of refining petroleum and
analogous oils which eonsists in injecting a

§5

6o‘__"

stream of sulfuric acid between two streams

(one of whichisoil) moving at different veloei-

ties, said 0il and acid being made to stream

, | - | 1o parallel directions, substantially as de-
The so-called ‘‘light unrefined photogene- | | o | |
o1l ” obtained from Thiiringian coal-shale, and

scribed.

3. The proeess' of refining _p‘ertroleum a,_nd'

analogous oils which consists in injecting a

-8tream of fuming sulfaric acid between two

streams of oil moving at different velocities
then treating the said oil with non-fuming
sulfuric acid to remove acid-impurity com-
binations and then washing the oil, substan-
tially as described. =~ -

4. Arefining apparatus comprising a cylin-

drical casing provided with concentric inlet

10

75

30

or injection nozzles and having a constricted

portion above the nozzle-mouths and below

the upper extremity of the ecasing: said

casing having its upper portion provided with

‘a lid and its lower portion provided ‘with lat-
-eral inlets, substantially as deseribed. '
‘9. Arefining apparatus comprising a cylin-

drical casing provided with concentrie inlet

or injection nozzles and having a constricted
portion above the nozzle-mouths and below -

the upper extremity of the casing combined

communicate with the lower part of the cas-
ing, substantially as described. S

9¢

‘with a tank or vessel (one or more) made to
95

~ In testimony whereof I have hereunto set,
my hand in the presence of two subscribing

witnesses.

Witnesses: |
- GUSTAV LICHTENBERGER.
"ADOLPH REUTLINGER.

' HERMANN WOLF.
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