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Be it known that I FELIX O THIELE a

citizen of the United Stdtes residing at New;
‘Orleans, in the parish of Oxleans Sta,te of |

Lomsmna have 1uvented certam newand use-

| :ful Implovements in Processes of Refining
.+ - Crude Mineral Oils and Their Dlstlllates of_

- which the following is a specification.

IO

_1.5

Te
“lates. I_ |
- The ]_)IOCGSS helem de%crlbed is espeemlly;
designed to further the purification of refrac-
tory elude mineral oils, such as are found in
the Trenton limestone formation, present in
“Canada and several States in the United

ThIS invention 1eldtes to a process for

nmﬂ* cmde mlneral 0119 a,nd thelr d]StIl-

~States, and particularly the oils discovered. of

20

late in the Southern States, as Texas, Louisi-
ana, California, Mlsmsslppl_, and others, the

foregoing being hereinafterreferred toin gen-

eral as oils of the Lima type. It has for an

- object to manufacture marketable products

from these crude oils, and consequently in-
crease the value of the natural produets.

~ eral oil, and they exist in the oils in different

"..30

 ture of sulfureted polyterpenes,) |
all erude mineral oils found on the Western
- Hemisphere.

forms. One of them - is asphaltum, (a mix-

Itcan be readily detected by

~ treating the crude oil mth tet1ach10r1d of tin
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found with certamty bymein Texas erudeoils,
- Lima (Ohio) oil, and Canada oil, (Petrolia dis-
trict.) - A fmther conﬁrmatmn of the occur-.
rence of terpenes and polytelpenes in crude

(see Thlele, American  Chemical Journal,
1899) and was

oils may be found in a paper by Charles F.

_ ‘Mabery, Journal anklm Insmufe, Vol.
_.(;XL, pabe 1 1696 As terpenes are nothmﬂ*i
S CBHE. o T o
.:-_CS?,/- R4 PHNOE L= C8
mm-—mw,
Trithiodially - ] ‘*-utl ic acld Blsu]ﬁcl {:)f carbon.

' estel

l‘he ‘-'-‘:econ(l ]EdCthl’l Of the nltrle aeld on
the oil is the formahon of mtules .;md mtlohc
acids in the oil. IR |
The third and fomth 1eact10ns ob%el Ved in
| the ﬂetlon of mtnc ﬂOld on the 011 1% lhe ehml-—

present 1n

oils treated aceordmn‘ to the herein-described
process yleld on dlstlllatlon bisulfid of ear-
bon (CS;) o
only have been formed by the primary de- = =
| struction of the higher sulfids into the lower
sulfids by the 111tr10 acid.

;,equatmn expresses th1s IE‘aCtIOH

‘\ " “"II"".-____}' h“_J "-———-—---———-J “J . g

||'.
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"pouud% in the oil.

“the vessel.

| else but hvdrated awmatm hydmearbons,

{Beilstein, Organic Chiemistry, Vol. 111, 1890,
page 279;) their presence has been lﬂﬂﬂ‘ sus-
pected in crude oils; but their successful

| separation from the crude 011 d1rect was ﬁLSt

'eﬁeeted by me. .

- The process is capable of use upon oils of -

. 'dlﬁerent characters and their distillates.
One method of using the process with crude

_'011 not; havmg a, speclﬁc oravity higher than

1 0.835 is to mix with the oil from .5 to 1.5 per

by Wewht of nitric acid of specific

| frlava 1.42.

tated with the acid for about half an h0111

cent.,
The oil or its distillates is ag1-

and then set at rest. - When completely set-
tled, the water which hag separated out at
the bottom of the vessel is withdrawn. The
acid almost combines completely with certain
compounds in the oil, and the following re-
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actions can be observed duuncr the above .

treatment The first noticeable aetxon of the

acid.  The formation of sulfumus acid from

| the oil is partly due to the oxidation of the
Terpenes (CyHys) and polyterpenes (OmHm)x -
“have been found in almost every erude min-

sulfureted hydrogen in the oil and partly due
to the elimination of one atom of sulfur in
the shape of SO, from the organic sulfur com-
These sultur compounds
contain a nucleus (CS) and must be regarded
as derivatives of the tllthlo calbome acid,

of the above results is found in the fact that

in the light distillates, which can

80, A4 203:_:1;,0}1_’_'.'—{—']" (NO)Q

- Sulfurous acid. - Allyl- &Icc-hol o - Nitrogen dlomd

nation of asphaltum and terpene compounds,
‘also of certain aromatie hydrocarbons, which

probably its esters, as in distilling sulfur-
bearing oils very often the odor of allyl-al-
cohol is observed. A further confirmation -
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acid on the oil is the discharge of sulfurous

8o
T'he followmfr_ -

settle as a very viscous tar on the bottom of 90

In order to fit the thus-treated
oils for distillation, it is necess

sary toremove B




- polymerization of the terpenes, to change the

10

~aforementioned mixture. n-al xed .
withastrong lye,doesnotgenerate free hydro-
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the nitrolic acids, the resins formed by the

nitriles into amids and to remove the sul-

furous acid first formed by the nitric acid.

These results are cbtained by agitating the

treated oil with water to remove every tlaee
of free acid and then adding to the neutral .
oil 0.3 to 0.5 per cent. of stronﬂ*soda—]ye (from:

35° t038° Baumeé) and a small amount of a me-

tallic powder,such aszine-dust,mixed with:an

equal amount of ﬁ'nely-divided iron. Pow-
dered aluminium may be used instead of the

gen at ordinary temperatures. Toonegallon
of the oilfrom17.5totwenty grams ofsoda, -lye
(38° Baumé) are added, tocether with five

‘grains of zine-dust and five grams of pow—'
'dered iron.

Ziine-dust, powdered a,lummlum aind ﬁnely -
‘divided iron are mentioned here separately |

In practice, however, zinc and iron are always

employed together, as either'alone would not

generate any hydro en at mdma,ry tempera-
ture(72° Fahrenheit) in this instance. Alu-

‘minium in powdered form may be employed
by itself, as it causes a copious amount of ‘hy-
drogen to be set free when coming in contact
-Wlth the solution of an alkali of the above
strength. The mixture is well agitated for.

ELbOHt twohoursandthen left staudm . After

‘settling the pure oil, which has now aeqmred
‘a pure- “oil odor, is withdrawn from the tarry
and almost solid residue on the bottom of the

- 35 vessel.
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'_'cleerease of the unsaturated hydrecarbons
- CyHy, and the increase of the saturated hy-

-9.9 drocarbons C Hgn—]—g, which'takes place asfol-

~ process.
I00O
‘which,togetherwithotherorganic eompounds

_The action 'of the mixture of stronw--st)da-_
| | L _(:j'?.hf’CN -+ 4]

Propio nitrile,

CH:CHNO)(NO) -+

| O =02H402 .
. : o,
Acetic acid.

Ethyl 'n’itl‘ti}lic acid.

{ NaOH4-4H,0+Zn+2Fe==

Iron:alone, mixed

3 ' S 683,354

| Iye and zine (mixed with an equal part of

finely-divided powdered iron)is. ew:pressed in
the following equation:

NaOH+Z 110—!—11"‘92 o SI.

By this it is seen that the mixture generates
a large amount of hydrogen.

, - The latter be-
ing generated {rom a strongly-alkaline solu-
tion at ordinary temperature possesses dif-

ferent properties from hydrogen generated
from an acid solution or from an alka,lme SO-
luation at higher temperatures.

Accordingto
Tommasi thIS isdue to the amount of calorles
developed during the reaction. - The hydro-

gen generated according to the above equa-

tion i1s capable of convertmﬂ' the compounds -

‘produced by the action of: nitr ic acid on ¢rude
0ils, as deseribed in the aforegoing treatise,

into: compounds'which are easﬂy removed by
diluted acids from the oils subjected tosuch

| treatmient. Primary among themis the quan-
titative conversion of nitrolic-acidsinto fatty

acids, ammonia, and hydroxyl amin, while

‘the conversion of nitro compounds of the
aromatic series into ‘hydrazo ‘compounds

must be reﬂ‘arded as an &ehlevement of im-

portance.

Wheén the above- tleated oil is agitated with

the 'mixture, the first noticeable action ob-
served 1s the strong evolution of free am-

monia. Thisiscaused by the reduction of the

above-mentioned ‘‘nitriles” and ‘‘nitrolic”
-acids, so “called,
‘amids.

1nto amids and hydroxyl
The followmﬁ equations ‘serve to
1llustrate this:

= CaHuCH,NH,
Propyl amir_{. -
oML b NMOH
Ammonia., Hf{h*'ﬂ}’:yi‘aiﬁin.

‘The reaction of the fr ee hydlowen on the | nitroso nitro hydroecarbon produced by this

'1111:1*09"611 compounds takes place only in the
presence of an alkali, either soda or potash,.
(lime being useless.) The added alkuli does
- not serve any neutralizing purposes, ‘as no
free adids are present in the o1l.
b nitrolic acid ” is still in use, butrefers to the

__'-O,E_

'The term

. RCHNO, 4

10H —

Nitrob enzene.

A fmther reaction whieh is obsewed is the

lows: |
CH: CII -+

J

4TI

CH;:C H ]

ILthane.

o Acetylene. |
The yield of the paraffin hydrocarbois is
thusincreased and theamount is olefin hydro-

carbons is decreased, thus insuring a larger
‘amount of bur mnﬂ'-ml to be obtained by this

penes are formed into a very viscous -tar,

5 NH. NH CGI—F5 | +

Hydrazo- benzene

The omdatlon ploduets of the ter-

action.

The second reaction of the reducing mix-

‘ture is the reduction of thenitro compoundb

of the aromatic hydrocarbons which have
been formed. This takes place according to
the following equation:

4HL0

Water.,

the used .a,lkah and the metals, settle to the

bottom of the vessel. The treated oil is now
drawn off and at first washed with water to
remove the bulk of the formed free ammonia,
(which forms a very valuable commercial bv—
product.) The oil is next washed with di-

luted sulfuric acid (five parts water, one part
| strong sulfuric acid) to remove the formed
organic amido compounds.

The amount of
acid is previously determined .by chemical

‘analysis and ‘calculated fm the amount of
Pbasic compounds formed.

‘For this purpose

a measured sample of the oil in question is
‘shaken with an equal amount of: pure methyl
.'alcohol and the mixture left s’mndmn‘ untll
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- necessary, as it is found that their presence
~ yields yellow dlStIllatE}S, which are only with
- great difficulty turned into white products.

- The oil is afterward distilled in a retort and |
divided into the different merchantable prod-
‘ucts—suchasnaphtha,illuminating-oil,lubri-
~cating-oil, eylinder-oil, and others
- tamed d1st111.stes are w ashed in the usual way |

~ ture well stirred during this Operatlon
amount of normal aeld must be in excess of

oy

eemplete Sepa,retion of the _'aleehel'has faken |
place.

The alcohol is now withdrawn from
the oil and, if necessary, diluted with more

‘alcohol in erder to obtain a very light-colored
“transparent solution.

A measured amount
of normal sulfuric aeld 18 added and the mix-
The

- the basic compounds dissolved in the alcohol.

10

20

This excess is determined by testing a drop of
- the mixture with sensitive blue litmus- -pa-~
- .per, so-called ““azo-litmine” paper.
~as the blue paper has turned de01dec11y onion-
‘red the addition of the acid is stopped..
‘the milky mixture is now added ten dr ops of

To

a solution of one part phenolphtalein in one

hundred and twenty parts of pure methyl
The execess of acid in the mixture

aleohol.
is determined by adding carefully a solution
of normal soda-lye. As soon as the solution
turns a deep violet (the color must not disap-

pear before the expiration of two minutes)

~ the addition of the normal lye is stopped.

25

- By calculating the amount of normal _
furic acid which was neutralized by the nor- ;

mal soda-lye and deducting this amount from

. the total amount of normal acid previously

30
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solved in the aleeh el
 tion

added to the alcoholic solution the amount
of mormal sulfuric aecid is obtained which
was absorbed by the basic compounds dis-
Aeeerdine to the'equa—
20 FLN-{-HQSO (O 'H,..N) H 30,
the amount of basic compounds present in
the aleohol (and consequently extracted by it

~from the measured amount of oil) is ealcu-

' 40

lated.

which was ‘malyzed it is now easy to deter-

mine the amount of acid (five parts of water
~one part strong sulfuric acid) to be added to
“the oil to exaetly neutralize the amido com-
~ poundsin it.
- furic acid must always be determined before
using it for the neutralizing purpose.
“amid compounds are expressed in the above
“equation as ‘‘anilin,” this term answering
~ best the obtained 1esu1ts
‘aqueous liquid which was formed by washing
the oil with the diluted sulfuric acid and is
- worked successfullyinto valuable commereial
~ products, is withdrawn from the oil which has
- nowacquired a light eolor as againstacherry-
- red color when tr eeted first.
the basic com pounds before distillation is

The strength of the diluted sul-
The

The removal of

with sulfuric acid and lye. - Itis found, how-

ever, that a great deal less of the reao‘euts 18
- necessary to obtam perfect products then has

Assoon

sul-

| tory mineral oils.

Knowing the total quantity of the oil

The dark-brown |

The ob-

‘_they became marketable.

‘treatment of the oil.
from seven to one per cent. 111dlea,tes that
only a small portion of olefins remain to be

of Lima (Ohm) 0il have been washed with con-
centrated sulfuric acid and soda-lye until

_ ~The amount of
acid used amounted appromm&tely to seven

per cent.of the volume of the oil, Oils treated
first by the herein-described process do not

require any more than one per cent. of the
volume of the distillate, and this constitutes

RSN

_ A'ecerd'ing“to Chemiker- .
Zevtung, 1896, No. 56, page 515, the distillates -
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undoubtedly a noticeble saving in the final

The acid bem o reduced

removed from the oil. These olefins are

So-

formed by the unavoidable action of the heat

on the paraffins, and in order. to obtain a

sweet-smelling oil they must be e11m1nated

from the distilled products.

Crude oilg having a specific O‘fewty hwhel :

than 0.835, such as found in Texes,Wyomm

preferably first subjected to a single distilla-

tion in order to separate the llquld oils from
- The crude

the solid or semisolid bitumen..
distillate is then subjected to the same treat-
ment as described above for the lighter oils,

and the products of similar prepertles snd-

Vslue may be obtained from {hem.

.L011181ana, California, and other States, are

90
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In order that the several steps of this pme- |

adding nitrie acid thereto with agitation till

| the absence of sulfurousacid (formed by the

deeompeslt.lon of the sulfur compounds in

‘ess may beaccurately determined, the follow-
- | ing statement thereof is given: The process
| of refining oils of the Lima type consists in

109

the oil) is shown by testing the escaping

gases with sensitive mmstened logwood paper

105

untﬂ the latter ceases to be bleaehed by the

formed on theaddition of this reagent, wash-

‘gases and the absence of the terpenes and
_polytel penes by testing the oil with tetra-
chlorid of tin until no furthel precipitate is

CIIO 0
ing them with water till the latter does not
ehsn ge blue litmus-paper any more, thus
showmo* the neutrality of the oil; removing
‘the washed oil and agitating it with lye and
‘a'metal eapable of pr oduemﬂ- hydrogen with
the lye until a sample of the oil mixed with
asmall amount of sulfuric acid of 57° Baumé

115

stlenwth does not discharge any more nitrous '. |
vapors, then washing it with water until the =

freeammoniaisr emeved from the oil,and then
washing it with dilute sulfuric aeld until a

sample ef the oil shaken with dilute sulfuric
any . more, - -
showing the absence of basic compeunds in -
.the oil. -- -

acid “does not color the latter

120

| 1"2:5' |

- Tewill be ob vious that ehm fres may be made IR
in the details and p10p01 tmns of the process -
hereinbefore described in order to adapt the
same for use with oils of different characters =

and varying specific gravities,while the acids
and reagents used may be vaued or changed
in ordel to. effect equivalent reaetmns to

13e | .

those herelnbefme set forth for refining of

been used f01 merly in the 1eﬁn1ng ef refrae- | any pm ticular Chfbl aetel of 011 or to remove |




in oils.of ‘a Similar
being within the knowledwe of a cheml%
-skllled in ‘the art. |

10

I5
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therefrom an 1mpmlty not. mdma,ul} present 1 not more than 0.5° pel cent. of soda lye at not

character, such :changes

Having described my nnentlon what 1

claim 18— -

1. The process of refining crude mineral
oilsof the Lima fype consisting in the addi-
‘tion of nitric acid thereto until sulfarous
gases cease to be evolved; the conversion of
thenitro and nitroso compounds into basic
compounds by the addition of a nascent hy-
drogen~producing substance untilin a tested
portion nitrous gases cease to be evolved in
the presence of- sulfurm acid,and the removal
.of the newly-formed pr oducts by -a subse-
quent acid'treatment; substantially as-speci-
fied.

9. The process of refining crude :mineral
oils of the Lima type consisting in the addi-

- tion of nifricacid.-until sulfurous gases cease

30
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to be :evolved, the conversion of said nitro
-and nitroso compounds intobasic compounds
“by:the-addition of an-alkali and a metallic
substance until- in:a tested portion nitrous
gases cease to be evolved in the presence. of

sulfuric acid; substantially as specified.
3. The process of refining mineral oils :of

the Lima type consisting in adding thereto
‘pitric acid until the evolution of sulfurous
gas ceases, removing or reducing the result-

ant compounds by the addition of an alkali

‘and a metallic substance capable of produc-
ing hydrogen until in a tested portion ‘the
-evolutwn of nitrous.gas in the .presence of
sulfaric acid ceases; sub%antmlly as specl-
fied. |
4. The process-of 1efmmn' mineral 0113 of
‘the Lima type-consisting in adding thereto
nitrie acid until the evolution of sulfmous_
‘gas ceases, removing or redueing the result-
ant.compounds by the addition of an alkali
and a metallic.substance capable.of produc-
ing hydrogen, until in a tested portion the
-evolutlon of nitrous gases in the presence of
sulfaric acid eeases, and a-subsequent wash-
ing of the oil with a dilute sulfuric acid, until
.-:the oil fails to color said acid, to. remove the
'basic compounds; substantlally as specified.

5. The process of refining erude mineral

-oils of the Lima type havinga Speclﬁc eravity
1ot ‘higher than 0.835, consmtmﬂ' in addmw.
fthereto not more than 0.5 per cent by Welﬂ‘ht:
‘of nitric acid of specific gravity of 1.42 antil
the evolutfion of sulfurous gas ceases, and
the addition of an alkali and a hydmﬂ'en -pro-
‘ducing-substance for the subsequent removal

- of thenitrolicacids and resultantcom po unds;

'._60

E -substa,ntmlly as:specified.
The process of refining crude mmeral._
| 0118 of the Lima type having a specific gravity
not -higher than 0.835, COHSISTIH“‘ in adding
‘thereto not more than 0.5 per cent. by weight
-of nitric-acid . of specific gravity of 1.42 untll
‘the evolution. of sulfurous gas ceases, and
thesubsequent removal of: the nitrolic acids

~and 1esu1tanb compounds by‘ the addition of

less than 35° Baumé and the addition thereto

of a powdered metallic-substance until, in a

| tested portion, the evolution of nitrous gas in

the presence of sulfuric acid ceases; substan-

‘tially .as specified.

7. The process of wﬁmnn‘ crude mineral

oils of the Lima type having a specific gravity

not higher than 0.835, eonastmo' in adding

powdered metallic substanceuntil in a tested

1 portion, .the.evolution of nitrous gas in the

presence of sulfurie acid ceases, a washing

of ‘the treated.oil with water:to remove :“free

ammonia, and a washing of the oil' with dilute

sulfurie acid, until the oil fails-to color said
acid, to remove the formed organic amido
—compounds, substantially as Spemﬁed

8. The process of refining crude mineral
oilof the Lima type, eonsmtmﬂ‘ in'treating said

oil.with nitrie acid -until the e.voluti:jnm Of sul-

furous gas ceases, the addition of an alkali
and a metallic:substance.capable of produc-
ing hydrogen with.an alkali-until in a tested

portion nitrous gases cease to be evolved in

the presence of sulfurlc acid, and the sub-
sequent washing of the tr eated o1l with water
to remove free ammonia therefrom, substa.n—
t1ally as specified.

‘9, The proeess.of removing the nitro and

| nitroso products from a crude mineral oil af-
ter treatment with nitric acid until the evo-

lation.of sulfurous gas ceases consisting in

‘the addition thereto of.a strong soda-lye-and
a metallic powder until in a tested portion
nitrous gases cease to'be evolved in the pres-
-ence of sulfuric acid, subsequently agitating
the mixture and then permitting the:solid

residue to precipitate; sub%antlally as. speci-
fied.

10. The process of refining crude mineral

oils of the Lima type eonsmtmcr in the addi-
tion of mnitric acid thereto .until -sulfurouns-
-acid gas ceases 1o be evolved, .and the addi-
tion of ‘a substance for producing nascent
“hydrogeniforthe removalof thenewly-formed

pI‘OdllCtb by asubsequent treatment; substan-

-tially as specified.

75

:thereto not more than 0.5 per cent. by Wewht |
of nitrie acid of specific gravity of 1.42 unt_11
the evolution of sulfurous gas ceases and
the subsequent removal of the nitrolic-acids
and resultant compounds by-.the addition of
not more than 0.5 per cent. of soda-lye at not
less than 35° Baumé the addition thereto of a

80_
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11. The process of refining erude mineral

oils of the Lima type conmstmﬂ' in -adding
thereto nitric acid until-the evolutio_n:. of sul-
furous-acid gas ceases, reducing the result-

| ant compounds by the addition of an alkali
and metallic substance ecapable of producing
‘hydrogen with the alkali, agitating a test por-

tion of the mixture: untll dlluted -sulfurie

‘acid ceases to generate nitrous acid. fmm the

011 substantmlly as speeified. -

. 'I'he process of refining crude mineral

0115 0]‘:‘ the Lima type conqstmfr in-adding

| themto mtmc acid with which the oil is agi-

125

130




083,304 | D

tated until the evolution of sulfurous-acid gas | basic compounds, and the distillation of the 10
ceases, an agitation of the treated oil with | oil; substantially as specified.
an alkali :;Lnd a hydrogen -producing metal In witness whereof I affix my swnduue in
until in a test portion dilute sulfuric acid presence of two witnesses.
5 ceases to generate nitrous acid, a washing | |
of the tr eated oil with water to remove free - FRELIX C. THIELE
~ammonia therefrom, the subsequent washing Witnesses:
of the oil with dilute sulfurie acid until the . H. I{ILLEBRAND
. oilfails tocolorsaid acid toremove the formed | - JNO. HILLEBRAND.
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