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This invention is directed to an improved petroleum 

distillate fuel containing an N-tertiary-alkyl alkanesul 
fonamide. The fuel shows significant anti-icing and anti 
corrosion properties as well as excellent carburetor de 
tergency. 
The operation of an internal combustion engine under 

cool, humid atmospheric conditions is usually accompanied 
by engine stalling. This effect, referred to as "carburetor 
icing,” is attributed to the formation of ice particles in 
the carburetor, especially on the throttle plate and Sur 
rounding throttle body walls. Ice formation at the edge 
of the throttle plate reduces air flow to the engine, there 
by causing stalling, or the air bleeds or venturi may ice 
and stall the engine from excessively rich mixtures. 

Another common occurrence of engine stalling and 
other malfunctions takes place at idling speeds in stop-and 
go driving in heavy traffic. This is due mainly to an 
accumulation of deposits on the walls of the carburetor 
throttle body just below the closed position of the throttle 
blade while the engine is idling, at a time when the air 
filter is relatively ineffective. Most contaminants enter 
the carburetor from the crankcase breather vent which 
releases blow-by fumes which are trapped under the hood 
when the car is stopped. Other sources are exhaust 
fumes from the car ahead and smoke and dust from 
the air. A common remedy is adjustment of idling speed, 
but this action only wastes gasoline. 

Closely associated with the handling and storage of 
petroleum distillate fuels is the problem of corrosion in 
storage tanke, fuel lines, pipelines and other equipment 
used to contain these fuels. Corrosion is attributed to 
the fuels themselves which are acidic in nature, to the 
sulfur compounds always present in petroleum products 
and also to water which is introduced during the refining 
operations. 

It is an object of the present invention to provide a 
significantly improved petroleum distillate fuel compo 
sition. It is a further object of this invention to provide 
novel distillate fuel compositions containing N-tertiary 
alkyl alkanesulfonamides. A still further object is to 
provide significant anti-icing and anti-corrosion proper 
ties in petroleum distillate fuel compositions. Another 
object is to provide said compositions which exhibit ex 
cellent carburetor detergency. 
The sulfonamides utilized according to the present in 

vention are derived from tertiary-alkyl amines, and pos 
sess significant properties to produce an improved fuel 
composition. The N-tertiary-alkyl hydrocarbon Sulfon 
amides are more stable to oxidation and thereby do 
not form oxidized products which in turn cause gummy 
deposits is gasoline. In addition, the N-tertiary-alkyl 
alkanesulfonamides are clear liquids. The N-normal al 
kyl alkanesulfonamides, on the other hand, are hetero 
geneous pastes that tend to separate into different phases 
on standing. This undesirable property causes great in 
convenience at the refinery where the sulfonamides are 
blended with the gasoline. The N-tertiary-alkyl alkane 
sulfonamides can be pumped directly, while the N-normal 
alkyl alkanesulfonamides must be heated to form a ho 
mogeneous mixture before pumping and blending. 
More specifically, the present invention is directed to 

an improved distillate fuel containing a minor proportion 
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of an N-tertiary-alkyl alkanesulfonamide having the struc 
ture RSONHR1, wherein R is a saturated alkyl radical 
having 12 to 30 carbon atoms and may contain chlorine, 
or a mixture of such alkyl radicals, and R1 is a tertiary 
alkyl group having 8 to 22 carbon atoms, or a mixture 
of such alkyl groups. R may be octyl, dodecyl, myristyl, 
cetyl, stearyl, eicosyl, myricyl or mixtures of alkyl groups 
having 12 to 14, 14 to 16, or 16 to 20 carbon atoms, hy 
drocarbon groups derived from white oil, paraffin Wax 
or petrolatum or mixtures of such hydrocarbon groups. 
R is derived from a tertiary-alkyl monoamine and has 
the structure 

C 

where the tertiary carbon atom is bonded to the nitrogen 
atoms, and may be tertiary-octyl, tertiary-nonyl or a 
mixture of tertiary alkyl groups having 12-14 carbon 
atoms or 18-21 carbon atoms. Representative examples 
of Such compounds are N-tertiary-octyl stearylsulfon 
amide, N-tertiary-eicosyl dodecylsulfonamide, N-tertiary 
dodecyl white oil-sulfonamide, and N-tertiary-C18-21 alk 
yl eicosyl-sulfonamide. 
A preferred embodiment of the present invention is a 

distillate fuel containing a sulfonamide of the heretofore 
defined structure RSONHR1, wherein the sum of carbon 
atoms of R and R1 is 25 to 35. Representative preferred 
compounds are N-tertiary-octyl white oil-sulfonamide, N 
tertiary-nonyl white oil-sulfonamide, N-tertiary-C18-21 
alkyl white oil-sulfonamide, and N-tertiary-dodecyl paraf 
fin wax-Sulfonamide. 
These additives are significantly effective in reducing 

the stalling tendencies and prevention of corrosion in 
hydrocarbon distillate fuels boiling in the gasoline and 
fuel oil range, such as kerosene, gas oils, cracked gas oils, 
compression-ignition and internal combustion fuels, and 
the conventional burner and furnace oils. 
The amount of sulfonamides to be added to the fuel 

ranges from 0.0005 to 0.03 weight percent, depending 
upon the size of the hydrocarbon molecule in the fuel 
and the particular benefit desired. In motor gasolines, 
usually about 0.001 to 0.01 percent is used. In heavier 
fractions such as kerosenes, diesel fuels or household 
burner fuels, somewhat higher concentrations may be re 
quired. Below 0.0005 percent, the effect of the sulfon 
amide on the mineral oil decreases. Above 0.03 per 
cent, the effect levels off and does not increase. The use 
of higher concentrations is thus not economically ad 
vantageous. 
The sulfonamides utilized according to the present in 

vention may be prepared by any known methods for the 
preparation of Sulfonamides. They are conveniently pre 
pared by starting with the aliphatic hydrocarbon desired 
and reacting with gaseous sulfur dioxide and chlorine in 
the presence of actinic light to obtain the hydrocarbon 
sulfonyl chloride, as described in U.S. Patents 2,046,090 
and 2,202,791. The hydrocarbon sulfonyl chloride thus 
obtained may be further reacted with the desired amine 
by conventional techniques, as set forth in U.S. 2,334,186. 

Preferably the hydrocarbon sulfonyl chloride used for 
the preparation of the sulfonamides of the present inven 
tion is derived from the Sulfochlorination of a commer 
cially available petroleum hydrocarbon, such as No. 40 
white oil, which is a highly acid-washed paraffinic petro 
leum fraction having an average of 16 to 20 carbon 
atoms, of the following inspection data: 
Acid wash test, color ------------------------ 2.0 
Specified gravity, 16 C./16 C. --------------- 0.810 
Distillation range, C.: 

5% distilled ---------------------------- 284 
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50% distilled --------------------------- 300 
95% distilled --------------------------- 342 

Viscosity at 100 F., SUS --------------------- 36 
Paraffin wax and petrolatum may also be used. 
For the preparation of the sulfonamides, readily avail 

able tertiary-alkyl primary amines are preferred, of the 
formula 

GH. 
R-(-NH. 

CH3 

where R is an alkyl radical having an average of 5 to 
19 carbon atoms. Examples of the tertiary-alkyamines 
used to prepare these preferred additives are 1,1,3,3,- 
tetramethylbutylamine (tertiary-octylamine); the mixed 
tertiaryalkylamine fractions having 12-14 carbon atoms 
and 18-21 carbon atoms respectively, such as those 
marketed commercially under the trade names "Primene 
81-R'' and "Primene JM-T,” and tertiary-nonylamine, 
also available commercially, consisting mainly of the C9 
amine with small amounts of Ce and C20 amines, and hav 
ing a molecular weight range of 143-157. 

Representative examples of sulfonamides suitable for 
the practice of this invention are: 

Percent Spec. Grav. 
Sulfur 

N-tert.-octyl white oil-sulfonamide--. 4.3 0.914 
N-tert.-nonyl white oil-sulfonamide.-- 4.3 0.950 
N-tert.-dodecyl White oil-sulfonamide. 4.0 0.903 
N-tert.-C18-22 alkyl white oil-sulfon 
amide-------------------- 3.7 0.908 

N-tert-dodecyl paraffin wa 
amide------------------------------- 4.8 0.901 50° C.1 

50° C. 

1 Containing 15% petrolatum. 
Representative examples illustrating the present inven 

tion follow. 
The anti-icing properties of the sulfonamides of the 

present invention were demonstrated in a 6-cylinder 
Chevrolet engine whose carburetor operated in an atmos 
phere of 40° F. and 95% relative humidity. Fuel ad 
ditive combinations were rated by the number of minutes 
of open throttle operation at 1800 rp.m. under a load 
necessary to cause stalling while idling. With the use of 
commercial, winter-grade gasoline without anti-icing pro 
tection, stalling occurs within 0.5 to 1.25 minutes, where 
as a rating of 4 minutes and more may be obtained with 
the use of the sulfonamide additive of the invention. 
The base fuel used in this test had the following in 

spection data: ASTM D86 distillation 10%-118° F., 
20%-135 F., 50%-252° F., and 90%-339 F.; Reid 
vapor pressure 13.2 p.s.i. 

Gasoline: Minutes to 
cause stall 

Base fuel ------------------------------ 1.25 
Base fuel--15 lbs./M bbls. N-tert-dodecyl 
white oil-sulfonamide ------------------ 4.00 

Base fuel--7.5 lbs./M bbls. N-tert-dodecyl 
white oil-sulfonamide ------------------ 4.00 

The carburetor detergency properties of the sulfon 
amides of the present invention may be demonstrated 
by using a Lausen test engine equipped with a Tillotsen 
carburetor modified by inserting removable leaflets 
around the throttle plate. Throughout the test, a portion 
of the exhaust gases of a second single cylinder engine 
running at a constant 2500 rp.m. is introduced into the 
test carburetor. The test engine was cycled one minute 
at open throttle under dynamometer load and then for 
two minutes at idle of 1100--100 r.p.m. for a period of 
two hours. At the conclusion of the test, the leaflets were 
removed and rated on the scale: 0 representing bright 
and shiny to 10 representing very heavy black deposits. 
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4. 
The gasoline used was commercially available and had 
the following inspection data: 
Reid vapor pressure, p.s. i. --------------------- 10.5 
ASTM Distillation D86, F.: 

I.B.P. ---------------------------------- 92 
10% ----------------------------------- 120 
50% ---------------------------------- 223 
90% ----------------------------------- 335 
E.P. ----------------------------------- 382 

Comparison of the leaflets after using the base gasoline 
and gasoline containing a sulfonamide additive of the 
present invention demonstrates the cleaning power of the 
additive as shown in the following table: 

Table I 

Fuel Rating Description 

4. Pronounced black ridge ad 
jacent to the throttle plate 
edge, streaking down side. 

1.5 Faint gray line in same 
location, no streaking. 

Base gasoline-------------------- 

Gasoline--15 lb./Mbbls. of N 
tert-dodecyl white oil sul 
fonamide. 

The alkanesulfonamides of the present invention are 
markedly more effective as anti-rust agents than the aryl 
sulfonamides described in U.S. Patent 2,197,851. A 
widely accepted test for anti-rust properties in distillate 
fuels is the dynamic rust test as described in the U.S. 
Military quality test, MIL-I-25017, wherein a carefully 
polished steel specimen is subjected to the corrosive 
action of an agitated mixture of 300 ml. of depolarized 
isooctane and 30 ml. of synthetic sea water at 100 F. 
for a period of 20 hours. The relative abilities of the 
additives to prevent rusting are measured by the min 
imum concentration necessary to give a specimen free 
of rust under these conditions, or by comparison of the 
amount of rust formed at equal concentrations. The 
superiority of the sulfonamides utilized according to 
the present invention is illustrated in the following table: 

Table II 

Conc. in Percent 
Compound is00ctane Surface 

in lbs./M Rusted 
bbls. 

N-tort.-dodecyl white oil-sulfonamide---------- 10 O 
N-tert.-nonyl white oil-sulfonamide--- 15 1. 
N-tert-octyl white oil-sulfonamide------------ 15 O 
N-tert.-C18-22 alkyl white oil-sulfonamide------ 15 0. 
N-tert.-dodecyl paraffin wax-sulfonamide.----- 15 O 
N-tert-dodecylp-toluenesulfonamide--- - - 20 200 
N-tert.-C1s-21 alkyl p-toluenesulfonamide----- 20 95 
N-tert.-dodecyl p-dodecylbenzenefulfonamide 20 100 

The sulfonamide additives of the present invention 
are unexpectedly superior in anti-rust and corrosion 
prevention as well as in their remarkable detergent prop 
erties and anti-icing characteristics. Another desirable 
feature of the sulfonamides is their economical attractive 
ness, being prepared from commercially, readily avail 
able materials, low in cost. 

In many instances the sulfonamides of the invention 
may promote the action of, or have their functions im 
proved by, other surface-active materials such as car 
boxylic acids, amides, amines, heterocyclic compounds, 
salts of petroleum sulfonates, alkyl phosphate salts, ethyl 
eneoxide condensates and other such surface-active Sub 
StaceS. 
Any of the heretofore-described N-tertiary-alkyl 

alkanesulfonamides may be substituted in the preceding 
examples to give essentially the same results. In addi 
tion, concentrations may be varied as described and con 
ditions modified by one skilled in the art, this being with 
in the scope of the present invention. Other variations 
and modifications will be obvious to those skilled in the 
art. 
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As many apparently widely different embodiments of 
this invention may be made without departing from the 
spirit and scope thereof, it is to be understood that this 
invention is not limited to the specific embodiments there 
of except as defined in the appended claims. 
The embodiments of the invention in which an ex 

clusive property or privilege is claimed are defined as 
follows: 

1. A compound of the formula RSONHR1, wherein 
R is selected from the group consisting of an alkyl of 
from 12 to 30 carbon atoms and a chloro-alkyl of from 
12 to 30 carbon atoms, and wherein R1 is a tertiary alkyl 
having from 8 to 22 carbon atoms and said tertiary alkyl 
is bonded to the nitrogen atom by the tertiary carbon 
atom. 

2. A compound of the formula RSONHR according 
to claim 1, wherein the sum of carbon atoms of R and 
R is from 25 to 35. 
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