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The present invention relates to refining of
highly aromatic petroleum stocks and, more par-
ticularly, to refining petroleum stocks containing
polycyclic aromatic compounds to produce a light
colored stock having coler stability for a compara-
tively long period of time in storage.

In the catalytic cracking of petroleum highly
aromatic petroleum stocks are obtained as bot-
toms. These highly aromatic stocks which con-
tain as the predominant aromatic hydrocarbons
such polycyclic aromatic hydrocarbons as the
short chained alkyl anthracenes, phenanthrenes,
fluorenes, acenaphthenes and the like do not re-
spond satisfactorily to normal refining opera-
tions. Por example, conventional acid-treating,
followed by percolation through decolorizing clay,
of such a stock provides a product of acceptable
light eolor, but the oil darkens rapidly and within
a few days the product becomes as dark as the
original untreated stock.

It has now been discovered that such highly
aromatic petroleum stocks can be treated in g
novel manner to produce a light colored product
which may be stored for weeks and even months
without darkening. In addition to the marked
improvement in the color stability of the treated
oil, the treated oil has improved characteristics
-which make it more desirable as a plasticizer for
vinyl resins. The vinyl-plasticizer produced by
this novel method of refining is more compatible
with vinyl resins than conventionally refined
plasticizer and imparts a softness to the finished
vinyl sheet that is not apparent when conven-
tionally refined stock is employed as a plasticizer.

Water-soluble hydrohalides of nitrogenous de-
rivatives of the polycyclic aromatic compounds
present in the stock may also be recovered as an
important product of the novel treatment.

Therefore, it is an object of the present inven-
tion to provide a novel method of treating highly
aromatic petroleum stock to obtain a refined oil
of lighter color than that of the original stock
and having color stability. It is another object
of the present invention to provide a plasticizer
for vinyl resins having improved color stability
and improved compatibility. It is a further ob-
ject of the present invention to provide nitroge-
nous hydrohalides of polycyclic aromatic hydro-
carbons and nitrogenous derivatives of polycyclic
aromatic hydrocarbons. Other objects and ad-
vantages will become apparent to those skilled in
the art from the following description.

In general, the novel method of treating highly
aromatic petroleum stecks to improve color and
color stability comprises reacting a highly aro-
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matic petroleum stock containing polycyclic aro-
matic hydrocarbons such as short chained alkyl
anthracenes, phenanthrenes, fluorenes, acenaph-
thenes and the like with an active aldehyde in the
presence of a hydrohalide of ammonia, alkyl or
aryl substituted ammonia, hydroxyl substituted
ammonia and dialkylene substituted diamines.
For example, aqueous formaldehyde, acetalde-
hyde, benzaldehyde and aldehydes of similar ac-
tivity can be employed; in other words, aldehydes
capable of participating in the Mannich reaction.
Polymers of formaldehyde can be used in con-
junction with a depolymerizing agent such as
water or acids having a disscciation constant of
at least 1 x 10-5 such as acetic acid. After the
reaction has taken place, the oil may be water-
washed to remove the water-soluble hydrohalides
or the oil may be neutralized with aqueous caustic
solution which converts the water scluble hydro-
halides into oil soluble nitrogenous derivatives of
the polycyclic aromatic hydrocarbons.

It is believed that the reaction with ammonium
halide and the products formed from the poly-
cyclic aromatic hydrocarbons present in the high-
ly aromatic stocks can be represented by the fol-
lowing equation:

" : N
RE + =0 + NH.HX — (R—'%)NHa—n.HX + H0

where:

R is a polycyclic aryl nucleus such as that of
short chain alkyl anthracenes, phenanthrenes,
fluorenes, acenaphthenes and the like,

XisCL BrorI, and

7 is 2 or 3.

INustrative of the results produced by the novel
method of treatment are the following non-
limiting examples.-

Example T

A highly aromatic petroleum stock having the
following characteristics- was treated as stated
hereinafter:

AP Tograviby . . 1.2

Distillation: ‘
I.B.P LS F_o_ 574
109 e °P__ 626
B0 e °F.. 676
0% CP.. 124
B Pl °F__ 760
Mixed aniline_.__________________ CP.. T2
ColoYr Dark
Flash point_ o °F.. 335
Viscosity @ 100° F. seconds 8. U. V..___ 112




2,501,602

About 1236 parts by weight of the foregoing
highly aromatic petroleum stock, 30 parts by
weight of paraformaldehyde, 54 parts by weight
of ammonium chiloride and about 100 parts by
weight of acetic acid were heated for about one
hour at about 100° C. After cooling to ambient
temperature about 200 parts by weight of water
were added and suficient isopropyl alcohol added
to break the emulsion. The water layer was sepa-
‘rated and the treated oil water-washed again.and
the water laysr separated.

The agueous washings were neufralized with
caustic soda and 9 parts by weight of a sub-
resinous amine containing 4.94 per cent nitrogen
were recovered.

The treated oil was distilled under vacuum and
904 parts by weight of an oil having a boiling
range of 150 to 218° C. at & pressure of 6 milli-
meters of mercury (310-380° C. @ 760 mm. or
580° F. to 715° F. @ 750 mm.) were recovered.
This treated cil had the following characteristics:

A, P. I gravity___ 4.1
Color, Lovisond o —
Viscosity @ 100° P, 8. U. V. seconds_____.._ 87
Mixed aniline point, °F_ - 59.5
Distillation: )
LB P, P 600
0% o 621
B0 o e 651
IB. P _ 734

A very viscous residue remained in the stiil and
amounted to about 217 parts by weight and con-
tained about 0.07 per cent nitrogen. The treated
o0il has been stored for 75 days without noticeable
change in color.

Example I

A similar quantity of the highly aromatic pe-
troleum stock used in Example I was treated with
the same quantities of the same reactant at the
same temperature. However, the treated oil was
only water-washed once and then neutralized
with aqueocus caustic thereby ensuring that the
treated oil contained some of the amines pro-
duced during treatment. Upon distillation of the
neutralized treated oil a distillate was recovered
having a boiling range of the untreated oil. This
distiliate of the treated oil contained 0.17 per cent
of nitrozen. A residue representing about 10.5
per cent of the treated oil comprised higher poly-
meric material and contained 0.28 per cent nitro-~
gen. Neutralization of the water-washing pro-
duced about 31 parts by weight of amines similar
to those obtained in Example 1.

In view of the foregoing, it is apparent that a
novel method of treating highly arematic petro-
leum stock, a novel treated stock of enhanced
color stability, & novel treated stock containing
polycyelic aromatic aminomethyl compounds, and
novel polycyclic aromatic aminomethyl com-
pounds, have been described.

We claim:

1. A method of treating highly aromatic petro-
leura stock constituted predominantly of poly-
cyclic aromsatic hydrocarbons to provide a light
colored stock having greatly improved color sta-
hility which comprises reacting g highly aromatic
petroleum stock obtained as Bottoms in the cata-
lytic cracking of pstroleum containing polycyclic
aromatic hydrocarbons with formaldehyde and
ammonium chloride, water washing the reaction
mixture and separating the water washed reac-
tion mixture from the agueous washings.

9. A method of treating highly aromatic petro-
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leum stock constituted predominantly of poly-
eyelic aromatic hydrocarhons o provide a light
colored stock having greatly improved color sta-
bility which comprises reacting g highly aromatic
petroleum stock -obtained as bottoms in the cata-
1ytic cracking of petroleum containing polycyclic
aromatic hydrocarbons with formaldehyde and
ammonium chloride, water washing the reaction
mixture, .separating the agueous washings from
the treated stock, neutralizing the water washings
with alkali metal hydroxide and recovering 2
mnitrogenous, water-insoluble product.

3. A method of treating highly aromatic petro-
leum stock constituted predominantly of poly-
cyclic aromatic hydrocarbons to provide a light
golored stock having greatly improved color sta-
bility which comprises reacting a highly aromatic
petroleum stock obtained as bottoms in the cata~-
Iytie cracking of petrolewn containing polyeyclic
aromatic hydrocarbons with formaldehyde and
ammonium chloride, neutralizing the reaction
mixture with aguecus alkali metal hydroxide and
separating the neutralized stock from the aqueous
jayer.

4. A highly aromatic petroleum stock contain-
ing polycyclic arcmatic hydrocarbons and hav-
ing greatly improved color stability and being
more compabible with vinyl resins than a similar
stock after acid refining and obtained by reacting
a highly aromatic petroleum stock the compo-
nents of which are practically all polycyclic aro-
matic hydrocarbons having alkyl chains of one
and two carbon atoms with formaldehyde and
ammonium chloride.

5. A highly aromatic petroleum stock contain-
ing the reaction product of polycyclic aromatic
hydrocarbons, forinaldehyde and ammonium
chloride.

8. A method of treating highly aromatic pe-
troleum stock constituted predominantly of poly-
cyclic aromatic hydrocarbons to provide a light
colored stock having greatly improved color sta-
bility which comprises reacting a highly aro-
matic petrcleum stock obtained as bottoms in
the catalytic cracking of petroleum containing
polycyclic aromatic hydrocarbons with at least
one mole of formaldehyde and at least one mole
of armamonium chloride at elevated temperatures,
water-washing the reaction mixture and sepa-
rating the agueous layer from the treated stock.

7. A method of treating highly aromatic pe-
troleum stock constituted predeminantly of poly-
cyclic aromatic hydrocarbons to provide a light
colored stock having sreatly improved color sta-
bility which comprises reacting s highly aro-
matic petroleum stock obtained as bottoms in
the catalytic cracking of pefroleum containing
polyeyclic aromatic hydrocarbons with at least
one mole of formaldehyde and at least one mole
of ammonium chloride per average mole of said
aromatic hydroearbvons at 100 degrees centi-
grade, neutralizing the freated stock with ague-
ous alkali metal hydroxide, and separating the
agueous layer from the treated stock.

8. A method of treating highly aromatic pe-
troleum stock containing polycyclic aromatic hy-
drocarbons to provide a light colored stock having
greatly improved color stability which comprises
reacting a highly ercmatic petroleum stock ob-
tained as bottoms in the catalytic cracking of
petroleumn containing polycyclic aromatic hydro-
carbons with an aldehyde and ammonium chlo-
ride at 100 degrees centigrade and removing un-
reacted aldehyde and ammonium chloride.

9. A method of treating highly aromatic pe«
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troleum stock containing polycyclic aromatic hy-
drocarbons to provide a light colored stock hav-
ing greatly improved color stability which com-
prises reacting a highly aromatic petroleum stock
obtained as bottoms in the catalytic cracking of
petroleum containing polycyclic aromatic hydro-
carbons with an aldehyde and ammonium chlo-
ride, water-washing the reaction product and
separating the reaction product from the aqueous
solution.

10. A method of treating highly aromatic pe-
troleum stock containing polycyclic aromatic hy-
drocarbons to provide a light colored stock hav-
ing greatly improved color stability which com-
prises reacting a highly aromatic petroleum stock
obtained as bottoms in the catalytic cracking of
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petroleum containing polyeyeclic aromatic hydro-
carbons with an aldehyde and ammonium chlo-
ride, neutralizing the reaction mixture and wa-
ter-washing to remove water-soluble components
of the reaction mixture.
HOWARD D. HARTOUGH.
DARWIN E. BADERTSCHER.
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