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This invention: relates to the-stabilization: of hydrccar-'

bon oils which normally tend to- undergc deterioration
in storage.
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the reaction  of one mol of nitroparaffin,
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storage containing a stabilizing concentretlcn of an acgrl-'

aminohexahydropyrimidine or salt thereof. -
A preferred acylammchexahydrcpyrmudme for use in

the present invention comprises a 5-acylaminohexahydro-

These compounds are suitably prepared by
two mols of pri-
mary amine and three mols of fcrmaldehyde ‘The re-
sultant 5 -mtrchexahydrepyrlmldme is reduced to the
corresponding 5 -ammohexahydrcpyrmudme and’ then s
reacted with a suitable carboxylic acid to ferm the corre-
sponding 5 -acylammohexahydmpyrrmldme Preferably, :

pyrimidine. -

- the acylaminohexahydropyrimidine contains hydrccarbcn
- substituents and still more particularly alkyl and/or cy-
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Yarious hydrocarbon oils undergo detencra.tlcn in stor-

age and become discolored, form sediment and uhdergc
other undesirable reactions. The present invention is

20

directed to a novel method of reta.rdmg thls unde51rab1e

deterioration.

While the present invention is utilizable fcr tHe stabili-

zation of gasoline, it is particularly usefulfor the stabili- -

zation of oils heavier than gasoline. A part1cu1ar use ' of

the present invention is in the stabilization of middle oils

which are marketed under various trade names such as
fuel oil, furnace oil, burner oil, diesel fuel etc., and are
selected to meet commercial specrﬁcetlons In general

these oils have initial boiling’ points rariging down to

about 400° F. or lower and end boﬂmg points which
may range up to about 750° F. or l:ugher

bilization of lubricating oils.
The present invention also is' useful’ for thé stabﬂrza—

tion of jet fuels which have initial boiling poirits which

may range as low as 100° F. and'end boiling points with-

in the range of from about 450° to about 600° F. oi

hlgher Still another particular use of the present inven-

tion is in the stabilization of residual oils-which are of-

hlgher boiling ranges and- which tend to form sediment
In storage.

Referring to the middle oils which are used primarily
for heating purposes or as diesel fuels, these oils gen-
erally comprise straight run’ distillates, catalytic and non-
catalytic cracked cycle oils,  or mixtures thereof::

term
a fraction which otherwise would be recycled for further

cracking. The cycle woils and miixtures™ thereof with

straight run distillates appear to ‘be less stablé and under-

g0 excessive discoloration and sediment formation. D1e—:__‘ -
coloration is undesirable because many of thes¢ oils are’
marketed on the basis of a color speclﬁcattcn and ' the

discolored oils can not meet this spec1ﬁcetmn Further:

more, sediment formation-in these oils-is ob]ectlcnablc’
because the sediment will plug srainers, burner tips, in-

In. another
embodiment, the present invention is used for the sta-~
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clcalhyl substituents in the 1- and 3-positions, as well as

‘1n the 5-position. In some cases, one or more of these

substituents may. be hydrcxyalkyl dlalkylanuncelkyl
furfuryl, dlcxecyclcalkyl etec, |
A particularly preferred addltwe for use in the present -
invention comprises 1,3- dlcyclchcxyl-S -methyl-S -ccta-'_

decencyl—emmchexahydropyrl midine. This additive is
prepared from 1,3- dlcyclchexyl-S -methyl-S -mtrchexahy—_' |
dropyrlmrdme whlch in turn, is prepared by the reaction -

of one mol of mtrcethanc two mols of cyclchexylamme-

~and three mols of fcrmaldehyde preferably in the pres-
~ence of a solvent such: as benzene, methanol, ethanol ete.

~ This reaction readily is effected’ by ccmmmglmg the mix-
ture, prefer ably with ccchnfr to maintain the' tempereturc'_
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~at abeut 10° C., and agitating the mixture for a sufficient”
time to complete the. reactrcn, followed by separaucn of'

the reaction products |
- The substittents in the 1- and 3-pcsrt10ns are deter-—_:;

mmed by the primary amine used n the preparauon of’

- the hexahydropyrimidine.
two mols of cyclchexylamme were utlhzed and this, in
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~ posttions.

4()

- the hexa 1ydrcpymmd1ne ring.
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The

Thus, in ‘the abcve example, o

turn, resulted in’ cyclchexyl substituents in ‘the 1¢ and 3-
‘The substituent in the S-pos:ltlen is' determined -
by the particular mtmpara in utilized. Thus; in'the ahcve'__
example, nitroethane was utilized and this resulted in’ a’
methyl substltuent 111 the 5 -pcsrtlon the other carbcn

-.-..u-

If s understccd that
when primary alkyl amines are used. in. place of- cyclc-
hexylamine, the substituents in the 1: and: 3-p051tlcns will
be alkyl' substituents. Prunary alkyl amines mcludej
methyl amine, ethyl amine, butyl” amine, amyl amine,

~ hexyl amine, heptyl amine, octyl amine, nonyl amine,

“cycle oil” is used because theioil is separated: from
~ understood that these amines are set forth for illustrative -

purposes ‘only and that other suitable aminés; including
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' Other nitroparaffi

decyl amine, undecyl amine, dodecyl amine; etc.” It'is

those containing cther nch-hydrccarben substltuents, ma.y'_j

 be emplcyed the Importent 11m1tat10n bemg that the

amme is a primary amine.

Similarly, any suitable nltrcparaf"m may be’ emplcyed o
ns include- mtrcprcpane nitrobutane,
nitroheptane, mtrocctane,_ |

nitropentane, nitrohexane,

' nitrononane, mtrodecane ‘nitroundecane, nltrcdcdecanc, "

jectors, etc.,, when used’ for hcetmg purposes; and also

will tend to fcrm varnish and sludge in cylinders of dlesel‘

engines when used as diesel fuel,
In one embodiment the present ‘invention relates to a

incorporating an acylaminohexahydropyrimidine in said

oil,
In a specific embodiment the present lnventlen relates
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method of stabilizing hydrocarbon oil which compnses |

. 065
to a method of retarding dlSCOlOI'athIl and sediment

formation of hydrocarbon oil heavier than gesclmc_

which comprises
0.0001% to about 1% by weight of a S-acylemmchexa-

hydropyrimidine.
In another embodiment the present mventlcn relates

to -hydrocarbon 011 normally. subject to discoloration in

incorporating therein . from.- .about’

70

etc. - )
As herembefcre set forth the mtrohexahydrcpyrml- S

idine, prepared in the above mannmer, is reduced to the
corresponding ammoheﬁahydmpym idine - and "’ then is
condensed with a suitable reactant to form ecylammohexa—~
hydropyrimidine. The réduction may’ be: effected in any

suitable manner and is readily’ accomplished: by reacting’

the nitrohexahydropyrimidine with hydrogen:‘in the pres-
ence of a suitable catalyst, 111c111d1ng nickel, platinum. pal-:

ladium, eté. This reaction -is-effécted at room témpera:
ture or at an elevated temperature ‘which generally will
not exceed about 300° F. and at superatmcsphcnc pres-
sure which may range up.to 1000 pouﬂds per sque,re mch |

Or more. o
In a preferred methcd the emmchexahydrcpyrrmldmel o
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is reacted with a monocarboxylic acid to form the acyl-
aminohexahydropyrimidine. Monocarboxylic acids In-
clude formic, acetic, propionic, butyric, valeric, trimeth-
ylacetic, -caproic, heptylic, capric, lauric, myristic, pal-
mitic, stearic, arachidic, behenic, lignoceric, cerotic, etc.,
decylenic, palmitoleic, oleic, ricinoleic, petroselinic, vac-
cenic, linoleic, linolenic, eleostearic, licanic, parinaric,
gadoleic, arachidonic, cetoleic, erucic, etc. 1t is under-
stood that these specific acids are set forth for illustrative
purposes and that any suitable monocarboxylic acid may
be employed, as well as a mixture thereof. In some cases,
mixtures of carboxylic acids are recovered as a Dby-
product and, therefore, are available at a lower cost.
Such mixtures may be employed and in many cases are
preferred. When a saturated carboxylic acid is used, the
product will be an alkanoylaminohexahydropyrimidine
and, when an unsaturated carboxylic acid is used, the
product will be an alkenoylaminohexahydropyrimidine.

In another embodiment of the invention, dibasic car-
boxylic acids may be reacted with the aminohexahydro-
pyrimidine and, in such case, the product will be a bis-
acylaminohexahydropyrimidine. Dibasic  carboxylic
acids include oxalic, malonic, succinic, glutaric, adipic,
pimelic, suberic, azelaic, sebacic, etc., as well as mix-
tures of dibasic acids, particularly those recovered as a
by-product and therefore available at lower costs. One
such mixture comprises a mixed by-product acid being
marketed commercially under the trade name “VR-I
Acid” and is believed to contain an average of about 36
carbon atoms per molecule. Another by-product acid
dimer acid is available under the trade name of “Empol
1066.” In still another embodiment of the invention,
tribasic carboxylic acids may be employed, for example,
hemimellitic acid, trimellitic acid, etc., or higher car-
boxylic acids including, for example, prehnitic acid,
emllophanic acid, pyromellitic acid, mellitic acid, etc.

The condensation of the aminohexahydropyrimidine
and carboxylic acid may be effected in any suitable man-
ner. This reaction is readily effected by refluxing the
mixture, preferably in the presence of a suitable solvent
such as toluene, xylene, etc., and continuing until the
theoretical amount of water of condensation is evolved
from the reaction. After completion of the reaction,
the products are cooled and the solvent removed by
distillation.

In another embodiment of the invention, the carboxylic
acid salts of the acylaminohexahydropyrimidines may be
employed. These salts are readily prepared by suttably
mixing the acylaminchexahydropyrimidine with the de-
sired carboxylic acid. Care should be observed that the
temperature of mixing is below that at which condensa-
tion reactions with the evolution of water occur. Either
a mono- or polycarboxylic acid may be employed, as
desired, and the acid may be selected from those herein-
before set forth or from other suitable carboxylic acids.

It is understood that the various additive compounds
which may be prepared and used in accordance with
the present invention are not necessarily equivalent either
in the manufacture thereof, or in their potency in the
same or different hydrocarbon oils. However, all of
them will be effective in preventing discoloraiton and/or

sediment formation in some hydrocarbon oils.

The additive of the present invention is employed in
the hydrocarbon oil in a small but sufficient concentra-
tion to obtain the desired stabilization. In general if is
used in an amount of less than about 1% by weight and
may range from a concentration of 0.0001% to about
1% by weight, and preferably from about 0.001% to
about 1% by weight. It is understood that these addi-
tives may be used alone or in conjunction with other
additives employed for specific purposes such as, metal
deactivators, antioxidants, preferably of the phenolic
type, synergists, rust inhibitors, cetane improvers, etc.

The following examples are introduced fo illustrate
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further the novelty and utility of the present invention
but not with the intention of unduly limiting the same.

EXAMPLE 1

The additive used in this example is 1,3-dicyclohexyl-
5 - methyl - 5 - octadecenoyl - aminohexahydropyrimi-
dine. This compound was prepared by the method here-
inbefore set forth, utilizing distilled tall oil acid (com-
prising chiefly a mixture of oleic and linoleic acids) for
reacting with 5-aminohexahydropyrimidine. The prod-
uct was a viscous liquid having a dark brown color.

The additive prepared in the above manner was uti-
lized in a concentration of 0.005% by weight in a cata-
lytically cracked cycle oil which is marketed as a fuel
oil. The beneficial effects obtained by the use of the
additive were determined by means of a number of dif-
ferent methods. In one method a sample of the fuel oil
without additive is stored at 100° F. for 6 months or
longer, and the amount of sediment formed during such
storage, as well as the color of the oil, is determined. At
the same time, another sample of the same oil contain-
ing the additive is stored under the same conditions and
the sediment and color also are determined. =

In another method of analysis, after storage at about
100° F., the different samples of the oil are passed
through a 400 mesh wire screen and the time in seconds
for successive 300 cc. portions of the oil to pass through
the screen is recorded. This method analyzes the dif-
ferent samples as regards the property thereof to clog
the burner screen in actual service. As hereinbefore
mentioned, clogging of burner screens is objectionable
because it prevents satisfactory use of the fuel olil.

The colors of the different samples were determined
in a Lumetron, Model 402-E, spectrophotometer. Dis-
tilled water is rated as 100. A very dark o1l would be
rated as O in this analysis. B |

The properties of a sample of the oil not containing
additive (control sample) and a sample of the oil con-
taining 0.005% by weight of 1,3-dicyclohexyl-5-methyl-

5-octadecenoyl-aminohexahydropyrimidine are reported
in the following table:
Table 1
Color Sedi- Time in seconds to
_ | after ment pass through screen
Additive about | mg./100
150 - ml -
days 1 2 3
NON®. e 25 | 11 7 200 foccmaccc|memmea oo
1,3-dicyclohexyl-5-methyl- | "
5-octadecenoylamino- |
hexahydropyrimidine. .. 37 3.6 91 9 9

Before storage in the manner hereinbefore set forth, a
sample of oil was free from sediment and had a color of
94, Tt will be noted that the additive served to benefit the
oil in reducing the sediment after about 150 days of
storage from 11 to 3.6 mg./100 ml. and to have a final
color of 37 as compared to 25 for the control sample.
Also, in the screen test, the sample without additive re-
quired over 200 seconds to pass through the screen, thus
indicating plugging of the screen, whereas the sample con-
taining the additive passed through the screen in 9 seconds.

- EXAMPLE I

The additive used in this example was the condensation
product of 1,3-dicyclohexyl-5-methyl-5-aminohexahydro-
pyrimidine and “Empol 1066” dimer acid. . This dimer
acid is a dicarboxylic acid recovered as a by-product and
is believed to contain an average of about 36 carbon atoms
per molecule. This condensation was effected by refluxing
the mixture in the presence of toluene solvent and con-
tinuing the refluxing until the theoretical amount of water
of condensation was evolved. R

0.005% by weight of this condensation product was
utilized in another sample of the catalytic cycle oil de-
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scribed in Exa
tive and another sample of the oil with additive were
fested in a Recycle Test wherein the ©oil was maintained
at a temperature of 200° F. and continuously recycled
through a filter. The number of hours required until a
given pressure drop is reached is reported, and this indi-
cates the properties of the oil to plug the filter.

The control sample (sample without additive) reached
the inflection point (previously established pressure drop)
in about 21 hours. On the other hand, the sample con-
taining 0.005% by weight of the condensatlon product
of 1,3 - dicyclohexyl-5-methyl-5-aminohexahydropyrimi-
dine and dimer acid did not reach the inflection point

until 79 hours of recycling.
EXAMPLE III

1,3 - diisopropyl - 5 - ethyl - 5 - decanoylaminohexa-
hydropyrimidine is prepared by first reacting one mol of
1-nitropropane, two mols of isopropylamine and three
mols of formaldehyde to form 1,3-diisopropyl-5-ethyl-5-
nitrohexahydropyrimidine. Thisproduct is reduced to the
corresponding amino compound and then is reacted with
capric acid to form. 1,3-diisopropyl-5-ethyl-5-decanoyl-
hexahydropyrimidine.

I claim as my invention:

1. Hydrocarbon oil normally subject to deterioration
in storage containing a stabilizing concentration of a com-
pound selected from the group consisting of alkanoyl-
aminohexahydropyrimidines and alkenoylaminochexahy-
dropyrimidines.

2. Hydrocarbon woil normally subject to deterioration
in storage containing a stabilizing concentration of 1,3-
dicycloalkyl - 5 - alkyl - 5 ~ alkanoylaminohexahydropy-
rimidine,

3. Hydrocarbon oil normally subject to deterioration
in storage containing a stabilizing concentration of 1,3-
dicycloalkyl - 5 -~ alkyl - 5 - alkenoylaminohexahydropy-
rimidine,

ple I. A sample of this oil without addi- ~
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4. A fuel oil normally subject to deterioration in stor-
age containing a stabilizing concentration of 1,3-dicyclo-
alkyl-5-alkyl-5-alkanoylaminohexahydropyrimidine.

5. A fuel oil normally subject to deterioration in stor-
age containing a stabilizing concentration of 1,3-dicyclo-
alkyl-5-alkyl-5-alkenoylaminohex ahydmpynmldlne |

6. Fuel oil normally subject to deterioration in storage
containing a stabilizing concentration of 1,3-dicyclohexyl-
5-methyl-5-octadecanoylaminohexahydropyrimidine.

7. Hydrocarbon oil normally subject to deterioration
in storage containing a stabilizing concentration of a car-
boxylic acid salt of a compound selected from: the group
consisting of alkanoylaminohexahydropyrimidines and
alkenoylaminohexahydropyrimidines. |

8. A hydrocarbon oil normally subject to deterioration
in storage containing a stabllmmg concentration of a com-
pound having the formula

wherein R and R, are .alkyfl and R, is l'owef_ alkyl.
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