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This 1nvent10n pertains to 1mprovement of,

hydrocarbon fuels, and more particularly to fuel
oil compositions capable of preventing or inhibit-
ing the sludging and/or clogging tendencies gen-
erally exhibited by hydrocarbon fuels, such as
those utilized in burner systems, tanks, Diesel
and combustion engines, and other industrial

and domestic equipment. In addition; this in- -

vention relates to fuel oil compositions capable
of removing preformed deleterious matter from
filters, screens, and the like which deleterious
matter is formed by déterioration and/or the
presence of foreign bodies (e. g. water) -in the
fuel oils. )

Hydrocarbons, such as distillate fuels, for ex-~
ample, those having a normal distillation range
of from about 300° F. to ‘about 700° F., and par-
ticularly those from about 340° F. to about 640°
F., generally have a marked tendency to de-
teriorate under oxidizing conditions, and to form
sludge.  Also, the presence of impurities in such
fuels, such as the presence of moisture, dispersed
water, organic and/or inorganic foreign matter,
and the like, causes the formation of insoluble
vroduets which tend to settle out and adhere to

surfaces with which they come in contact, there-

by in turn, causing clogging or plugging of filters,
strainets, screens, conduit lines, and the like, of
the equipment in which they are used, 'This
necessitates frequent cleaning and even replac-
ment of parts, thereby markedly decreasing the
performance efficiency ~ of 'various equlpment
which' utilizes such fuel oils.

The problem of sereen clogging is common,
particularly in domestic fuel oil systems employ-
ing distillate fuel oils produced by distilling or

cracking of petroleum, which fuels are charac-

terized by their relatively low viscosity and other
properties. Fuel oils of this type generally con-
form to the specifications set forth in Commer-
cial Standards C. S. 12-40 for Nos. 1, 2, angd 3,
Fuel Oils. - Petroleum: distillates within the
ranges specified and which generally do not ex-
ceed 700° F.;, and preferably:are below 675° F

for use as Diesel fuels, are further examples of
the type of oils which under: conditions described
herein have a tendency to clog screens or filters,
particularly when such fuels contain. minor
amounts of water dispersed therein.

Another place where screen. clogging and plug--

ging of conduit. lines is encountered is in fuel
oil storage tanks, which latter may be connected
to burner. systems -or engines,. etc. . The: stored
fuel generally .comes in contact with. air, mois-

ture, ete.,; which: cause. formation -and: precipita-:
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tion of sludge materials, the latter depositing on
and clogging the screens or filters used for pro-
tecting the burners or engines using such fuel
oils. . .

It is an object of this invention to inhibit
sludeging tendencies of hydrocarbon fuel oils. It
is another object to inhibit sludging and pre-
cipitation of contaminants in hydrocarbon dis~
tillate fuel oils, particularly in cracked hydro-
carbon fuels. It is still another object to pro- -
vide distillate fuel oils, particularly fuel oils ob-
talned during cracking of hydrocarbons, which
fuel cils have excellent performance characteris- -
tics with respect to freedom. from secreen clog--
ging, even after extensive storage under oxidiz-
ing conditions and. in the presence of Wa,ter,
Still -ancther chject is to provide a distillate fuel
oil composition which is effective in removing
preformed sludge deposits’ formed in fuel oil
systems. Still another object is to provide a
particular type of distillate fuel oil composition
or a blend thereof, which is non-corrosive, stable,
and effective for removing sludge and for clean-
ing metal surfaces. )

‘The above and other objects of this invention
may be attained by dispersing, admixing with or
dissolving in hydrocarbon fuel oils (which nor-
mally have a tendency to cause clogging or plug-
ging of screens or the like), a minor amount,
which amount, however, is sufficient to inhibit.
said tendencies of one or more surface-active gly-
oxalidines, and derivatives thereof. If desired, a
minor amount of a detergent and/or solutizer
may also be added to the composition.

The hydrocarbon distillate fuel oils in which
the active ingredient and/or ingredients of this
invention are dispersed or dissolved may be
treated or untreated cracked fuel oils, or mix-
tures of cracked fuels with straight run fuel oils,
said fuel oils having components normally dis- )
tilling from about 300° F. to about 700° F. Pre-
ferred fuels have a boiling range of from about
340° F. to about 700° F., and particularly from
about 400° F. to about 675° F. Specifically, hy- .
drocarbon distillates which are utilized as bases
in compositions of this invention are cracked
gas oils, fuel oils, furnace oils, burner. oils, Diesel .
fuel oils, kerosene, etc., or mixtures of. said
cracked fuels with the corresponding or 11ke‘
straight run hydrocarbon fractions.

Fuel oils which have marked tendencies to--~
wards sludging and clogging of sereens, filters, -
ete., are primarily cracked or blends of cracked
and straight run fuel oils which have the follow— :

ing properties:
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Gravity, AP o e 29-35
ASTM dist., °F

IBP e 400-500

EBP ______-- —_— ___ 600-700
Sulfur, per cenb W oo . 0.5-1.05
Carbon residue (10, Btms.) per cent w —- 0.1-1. 4
Pour point, °F e 0-15

Glyoxalidines and derivatives thereof which
may be prepared for instance by reacting a poly-~
amine or a hydroxyl alkyl alkylene polyamine
with a higher carboxylic acid at an elevated

temperature of about 120° C. and preferably ab,

between about 225° C. and about 300° C.
The polyamines which are used to prepare the

glyoxalidines may be represented by the general

formula:

HQH(IJH-—CH—NH RiX
R: ]

wherein one, R represents hydrogen or Ri and Ra.
can represent hydrogen or a lower alkyl group

and R3 represents an alkylene group, a lower
alkyl substituted alkylene group, or a radical of

the st ucture —CHR:CHR1(NHCHR:CHR1)y—

where R1 also represents hydrogen or a lower
alkyl group. and ¥ is an integer; and X represents
a OH SH, SeH, TeH, NH: group or an amino
alkylene. substituent iming. group. Specifically,
the po]yarmnes which can be used are: ethylene.
dlamme diethylene triamine, triethylene tetra-
amine, tetraethylene pentamine, tetramethyl
methylene diamine, propylene diamine, dipropy-
lene. triamine, tripropylene tetramine, N-n-
dodecyl diethylene triamine, N-octyle ethylene
diamine, hydroxy. ethyl-ethylene diamine, hy-
droxy isopropyl propylene diamine, hydroxy ethyl
dlethylene triamine, hydroxy ethyl triethylene
tetramme N-beta-hydroxy- propyl propylene. di-
amine and the like.

Ac1de whlch are reacted with the aboyve. poly-.
ammes ‘to. form the glyoxalidines may. include:
capric,  nonanoic, ‘hendecanoie, laurie, n-tri-
decanoic, myristie, pentadecanoic,, palmitic, ma~-
ganc stearm arachidie, behemc, heneicosoie,
chuytlnlc 11gnocer1c pentacosie, cerotic, mon-
tanic; palmitoleic, qleic, gadoleic, erucic, cetoleic,
myrxstolelc lanopalmic, hydroxy stearic, dihy-
droxy stearie, ricinoleic acids, linoleie, elaidie,
hnolemc clupanodonic. acids. and the like. In
addltlon fatty acids. obtained. from animal, vege-
taple. ‘and fish. oils can. be used and the fatty

acids derived. from the following fixed fatty. oils.

are particularly- preferred cocoanut oil, palm
kernal.oil, rape oil, linseed. oil, soya,. bean oil, sun-

ﬂower oil, perilla, 011 tung. oil, whale oil, cod and.
cod liver oil, marine. animal oil, various, fish, oils.

such as herring. oil, sardine oil and the like. In-
stead of, using the free fatty acids, their salts,
esters. or. amides can be.used.

‘Specific glyoxalidines which may be. used in.

compositions of this invention include:

1-amino. ethyl 2-heptadecenyl glyoxalidine

1-amino ethyl: 2-heptadecyl glyoxalidine

1-amino-ethyl 2-undecyl glyoxalidine.

1-amino. isopropyl: 2- heptadeceny1-5-methy1 gly-
oxalidine.

1-amino isopropyl 2~-heptadecyl-5-methyl gly--

oxalidine
1-hydroxy ethyl-2-heptadecyl glyoxalidine:
1-hydroxy ethyl-2-heptadecyl glyoxalidine.
1-hydroxy ethyl-2-undecyl glyoxalidine.

1-hydroxy isopropyl.~ 2. - heptadecenyl-4-methyl:

glyoxalidine
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The glyoxalidine having free amino group may
be reacted with acid to form salts, while those
glyoxalidines having free hydroxy or other groups
can be esterified, with either inorganic or organic
mono or polycarboxylic acids or reacted to form
salts of soaps of alkali, alkaline earth metals, am-
monium, amine or quaternary ammonium com-
pounds.
© If desired, and under certain conditions of use,
it is preferred to add detergents to compositions
of this, inv,ention_. The. function of the detergent
agents, in compositions of this invention is to act
as peptizers and aid in inhibiting or preventing
‘ohe settline. and. adhering of impurities and
sludge fo: surfaces and allow any impurities
present or formed to pass through the screen or
filter system.

Detergents which may be used are alkali,
alkaline earth and heavy metals and organic
nitrogen base salts of various organic acids. The
acidic. portion of such detergents may be naph-
thenic. acid, nic acids, aromatic:and hydroxy
I " ic- acids,, aliphatic acids, said:
a01ds contammg, it de51red substituent, groups,
e. g. an amino, hydroxide, mercapto, halo and.
sulfur groups. and: the like. Also phenates, alco-
holates, carbamates; thiocarbamates, xanthates,
etc. may: be used.

Partlcullarly preferred class of detergents: are
the. salts: of alkyl supstituted: phenol sulfides: or
its: selenide- and/or telluride equivalent. These
phenolic salts may: be:represented: by the general
formulas:

M
<" Dx XM
Reirfgnfigfn,‘ L—xry
X/ \X X/ \X
Rx:x_c;—er An—QXXR@ Rxxc—A&TQn.—Ar.—cxxm
B R : Il£~

wherein M is.a metal; R-and R’ represent.at least
one aJkyl radmal attached to.the. aromatlc ring.
Ar, the. total number of, carbon atoms in all of
such radlcals being, at least §; X is. 0 and/or S;
Q;is S, Se, or.Te and 7 .is an 1nteger of from.1 to 4.
To»form the salts qf these phenolic compounds.

: they may be treated. with such metal compounds

N1, Co, Cr, Sn Fe, etc Alka.lme earth metals are
part1cular1y preferred beca,use of their solubility.
in hydrocarbons.and. potent detergent properties.
In addition tQ, the normal, salts of phenolic.
comp,ounds., bagic salts may be used and can he
represented, by. the formula,
M—XH M«=XH.
x X
R-.“I.I—Qn—-t{r—-R’

wherein.the.symbols: are the.same. as referred. to
in-the:previous. formulas: These:basic.salts may
be formed by: reacting: the:aromatic acidic com-
pounds. with: more. than. the: amount of metal
oxide: or-hydroxide. necessary to:form.the normal:
salt.

‘Some specific-:compounds:as represented-by.the:
above formulas.are:. barium:tertiary:octyl phenol:
sulfide and. disulfide; barium. di-tertiary. amyl
phenol:sulfide; calcium.iso-hexadecyl phenol sul=--
fide; magnesium: tertiary:amyl: phenol:sulfide, co=.
balt tertiary. amybphenol:sulfide; barium dodecyl:
salicylate: sulfide, sulfide: of: the: barium:salf of .
the: éthyl: ester: of: p-hydroxy: dithiobenzoic - acid;.
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calcium octyl phenol selenide, etc. *The amount Drying agent 6. g. glycol-ether ..o _ 0-50
of detergent salt used may vary from between Hydrocarbon fueloil . ______________ Balance

about 5 and 15% and preferably is kept below
10%.

Another preferred class of detergents com-
prises the alkali (e. g. Na, K, Li) and/or alkaline Composition A
earth metal (e. g. Ca, Sr, Ba, Mg) salts of pe- Per cent
troleum sulfonic acids, preferably of high molec- 1-hydroxy ethyl-2-heptadecenyl glyoxalidine_ 10
ular weight, derived from petroleum hydrocarbon . Hydrocarbon fuel oil _.__ .. ______________ 90
crudes and fractions thereof which are of the ig : . P .
so-called mixed type, i. e. containing naphthemc' Composition B Per cent
ty'p}?hhydrocarbo%s 1-hydroxy ethyl-2-heptadecyl glyoxalidine___ 15
ese oil-solu le_ petroleum sulfonates may Sodium petroleum sulfonate ... _ 10
be obtained by various processes, such as those Hydrocarbon fuel oil 75
disclosed in the U. S. Patents, 2,388,677, 2,395,713, 15 DR
2,413,713, 2,413,311, 2,414773, 2,416,397, and if Compositions of this invention are generally
desired, purified by such means as those disclosed = mixed in amounts of one pint or less with from
in U. S. Patents, 2,236,933, 2,334,532, 2,357,866, about 250 to about 1000 gallons of fuel oil. Thus,
2,368,452, and 2,406,753. for example, on a percentage basis of fuel used,
The metal salts of the specific type of petro- g¢ One pint of any one of the above compositions, for
leum sulfonic acid under discussion, or the other example per 250 gallons of fuel would correspond
types of detergents, may be added to the con- to approximately the following concentration of
centrate or base in amounts of from about 5% the active ingredients: Organic nitrogencus com-~
to about 15%, and preferably in amounts below pounds as described, 0.0025%; detergent 0 ‘to
10%. o5 about 0.0025%; drying agent, 0 to about 0.265%.
In systems wherein substantlal ‘amounts of To inhibit any corrosive tendencies of fuel com-~
moisture are present a drying agent may be positions of this invention, a minute amount of
added which is compatible with the active in- cal;s.tic or aromatic nitrogen compounds such as
gredients of this invention. By tying up most of aniline may be added. These compounds act as
the free moisture in this manner, the amount 30 alkaline reserves and render the fuel compositions
which would normally combine with siudge- substantially non-corrosive to copper, brass, and
forming materials is diminished, thus alleviating other metals. . ) :
a most agsravating clogging problem. The following 11.1us.trate§‘ the eﬁectwer;ess' of
Drying agents which are particularly suited are composmons. of th1§ invention as sludge inhibi-
the glycol-ether type such as diethylene glycol 35 tors and anti-clogging agents.
mono-methyl, ethyl N- and isopropyl ether, di- Ezample I
ethylene glycol mono-butyl ether, diethylene To a number of sample bottles each contam-
glycol mono-decyl ether, etc. also dipropylene ing approximately 50 cc. of fuel oil normally sus-~-
glycol mono-ethyl ether, dipropylene glycol ceptible to cause clogging a minute amount of
mono-isopropyl ether, dipropylene glycol mono- 40 ghout 0.15 ce. of water was added and also to
iscamyl ether, diisobutylene glycol mono-iso- each sample bottle about 0.05% of a specific base
propyl ether, ethylene-propylene glycol mono- composition as noted in the table below was also
ethyl ether, ethylene-isobufylene glycol mono- added. The bottles were shaken thoroughly and
isopropyl ether, etc. Instead of the glycol-ethers,  then permitted to stand for about one hour. Sus-
various alcohols may be used such as diols having 4z pension properties of water and inert particles
6 or more carbon atoms in the molecule such as were observed and noted after one hour. After
hexylene glycol, decylene glycol, cetylene glycols, one hour of standing the bottles were shaken
etc.; diglycols such as dipropylene giycol, dibutyl- again and the contents poured into a very fine
ene glycol, diamylene glycol, ether alcohols and  strainer container. Wetting and drainage prop-
particularly the glycol mono-alkyl ethers, e. 8. po erties on the bottle were observed just before and
the cellosolves such as ethylene glycol mono- after removal of contents. The time of eflux
ethyl ether, ethylene glycol mono-propyl ether, of the composition was noted for each composi-
ethylene glycol mono-tert-butyl ether, ethylene tion and the condition of the strainer observed.
glycol mono-butyl ether, propylene glycol mono- Example II
ethyl ether, propylene glycol mono-isoamyl ether, g5 Another test, the results of which are also tab-
etc. Also glycol mono-tert-butyl ether, ethylene - s . .
ulated below, in order to determine the effective-
glycol mono-hexyl-butyl ether, propylene glycol iti % this i tion T t
mono-isoamyl ether, etc. Also glycerine and the 168§ Of compositions of this invention for anti-
like may be used. ; §1udg1ng and .clogglng properties was conducted
The following is a general formula of a base gg in the following manner: About 0.05% of base

composition of thls invention:

Per cent
Surface active agent e. g. glyoxalidines a,nd
derivatives thereof

Specific base (concentrate) compositions may
be illustrated by the following examples:

compositions of this invention was added to fuel
oils containing entrained moisture. The sam-
ples were allowed to age for two days. These
samples were then shaken and evaluated for their
anti-clogging properties, as related in the pre-

“0=10 68 ceding paragraph

0.05%, or less base composition as
noted in fuel oil containing en-

Properties evaluated immediately
after adding concentrate to fuel oil

Same properties after aging of doped
fuel oil

Example I Example IT

trained moisture

Strainer | Drainage |Suspension| Strainer | Drainage | Suspension
Composition A.. .. Excellent .| Good..... Good..... Fair....... ;51 —— Fair.
‘Undoped Fuael Oil—..._..._..._ Poor...... Poor...... Poor....._ Poor....... Poor...... Poor.
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o ecompositions of this invention may be zdded
minor :amounts .of .a foaming sinhibitor :such ‘as
silicon liguids, e. g. dimethyl silicone, fluoro or-
ganic compounds, cliloro paraffins, salts of alkyl
alkylene phosphates and the like. Compositions
of this invention may be:used to remove deposits,
formed:on metal surfaces such as in tubes, evapo-
rators, heat exchangers, distillation:and:cracking
equipment.and the.like. They are non-corrosive
and do not interfere with the functioning of the
liquid .in which dispersed.

It is 'to :be understood that while the features
of the invention have .been - described -and illus-
trated in connection with certain specific exam-~
ples, this invention, however, is not to be limited
thereto ‘or -otherwise restricted, except by ‘the
prior art and the scope of the appended claims.

‘We claim as our invention:

1. /A non-clogging fuel oil containing-entrained
moisture and normally susceptible to cause-¢log-
ging contdining in combination therewith :from
about 0:0025% to about 0.006% of 1-amincethyl-
2-heptadecenyl glyoxalidine.

2. A non-=clogging fuel oil containing entrained
moisture and normally susceptible to cause clog-
ging containing in combination therewith ‘from
about 0:0025% to-about 0.005% of i-aminoethyl-
2-heptadecenyl glyoxalidine and about 0.0025%
of alkali metal petroieum sulfonate.

3. A-non-clogging fuel oil containing entrained
moisture and normally susceptible to cause clog-
ging containing in combination therewith from
about:0.00259% to dabout 0.005% of 1-aminoethyl-
2-heptadecenyl glyoxalidine, and about 0.00256%
of metal salt of alkyl phenol disulfide.

4. An anti-clogging -concentrate adapted to be
added to .a hydrocarbon fuel oil containing
cracked components, said concentrate consisting
essentially of a major amount of .a liquid hydro-
carbon distillate fraction and 10% to 20% of
1-amino-ethyl-2-heptadecenyl glyoxalidine.

5. An anti-clogging concentrate adapted to be
added to a hydrocarbon fuel .o0il -containing
cracked -components, said concentrate consist-
ing .essentially of a -major amount -of a liquid hy-
drocarbon distillate fraction and 10% to 20% .of
l-amino-ethyl-2-heptadecenyl glyoxalidine-and a
metal salt of alkyl phenol disulfide.

6. An anti-clogging concentrate -adapted to be
added to a hydrocarbon fuel il containing
cracked components, said concentrate compris~
ing as an essential ingredient a major amount of
a liquid hydrocarbon distiilate fraction and 10-
20% by weight of a glyoxalidine bearing at least
one higher aliphatic hydrocarbon radical and in
addition thereto a radical of the group consisting
of lower amino alkyl and lower hydroxy alkyl sub-
stituents and salts thereof.

7. A non-clogging fuel oil containing-entrained
moisture and normally susceptible to cause clog-
ging containing in combination therewith from
about 0.0025% to about 0.005% of a glyoxalidine
bearing at least one higher aliphatic hydrocar-
bon radical and in addition thereto a radical of
the group consisting of lower amino glkyl and
lower hydroxy alkyl substituents and -salts
thereof.
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8, JAsconcentrate according fo-claimi6 contain<
ing ;in wgtidition up to 10% by weight :of :a metal
salt-of analkyl phenol.disulfide.

9. A concentrate according to claim 6 contain-
ing in addition thereto up t0:60% by ‘weight-of a
glycol-ether -as-a drying -agent. .

10. A 'non-clogging .fuel oil .containing :en-
trained moisture :and .normally susceptible to
cause-clogging -containing -in.combination ‘there-
with about 0.002% to 0.005% of i-aminoethyl-
2<heptadecenyl glyoxalidine and:.about 0:0025% of
sodium petroleum sulfonate.

11, A non-clogging fuél oil :containing :en-
trained Mmoisture -and normally susceptible to
cause ‘clogging containing ‘in-combination there-
with :about 0.0029% ‘to 0.005% -of l-aminoethyl-
2-heptadecenyl glyoxalidine and -about -0.0025%
of barium alkyl phenol disulfide. )

12. An anti-clogging concentrate .adapted ‘to
be added to a hydrocarbon fuel :0il -containing
cracked components, said concentrate consist-
ing essentially of ‘a major-amount of a liquid hy~
drocarbon distillate fraction and 10% to 20% -of
1-aminoethyl-2-heptadecenyl.glyoxalidine and an
alkali metal petroieum sulfonate.

13. An.anti-clogging conceritrate adapted to be
added- 10 a ‘hydrocarbon fuel oil containing
cracked components, said concentrate consisting
essentially of -a major amount of -a liguid ‘hydro-
carbon -distillate fraction and '10% to 20% -of
l-aminoethyl-2-heptadecenyl glyoxalidine -and
barium salt -of alkyl phenol disulfide.

14. An anti-clogging -concentrate -adapted #to:
be :added ‘to a ‘hydrocarbon fué€l .6il -confaining
cracked :components, said.concentrate consisting
essentially of-a major-amount of:a liquid hydro-~:
carbon distillate fraction -and 10% to 20% -of
l-amincethyl-2-heptadecenyl .glyoxalidine .and
sodium petroleum :sulfonate.

15. A concentrate according to -claim 6 :con~
taining in -addition wup to 10:% by “weight of :an
alkali metal :petroleum sulfonate. ' i

16. A non-clogging .fuél oil containing ‘en-
trained moisture and 'normally suseeptible :to
cause clogging .containing in combination there-
with from :about 0.0025% .to .about 0.005% of-
1-hydroxyethyl-2-heptadecenyl .glyoxalidine.

17. A non-clogging :fuel :cil .containing en-
trained moisture and normally susceptible :to
cause clogging containing in combination there-
with about 0:002% to:0:005% of 1-hydroxyethyl-
2-heptadecenyl .glyoxalidine -and -about :0.0025%
of sodium petroleum sulfonate.
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