
Patented Aug. 3, 1954 2,685,502 

UNITED STATES PATENT OFFICE 
DESE, FUEL 

Theodore C. Heisig, White Plains, N. Y., assignor 
to The Texas Company, New York, N. Y., a 
corporation of Delaware 

No Drawing. Application May 20, 1950, 
Seria No. 163,336 

3 Cairns. 
1. 

This invention relates to iiquid fuels for Con 
pression ignition engines and more particularly 
to liquid fuels containing novel addition agents 
for improving their combustion characteristics 
in compression ignition engines. 

For the Satisfactory operation of compression 
ignition engines it is necessary that the fuel en 
ployed have the property of igniting readily when 
introduced into the compression chamber. In 
Order to obtain a sufficiently short ignition delay 
period it is customary to add to the fuel a com 
pound which will function as an ignition acceler 
ator. Compounds which have been employed for 
this purpose include certain peroxides, aldehydes, 
Organic Sulfides and the lower alkyl nitrates. 
Many of these compounds are unsatisfactory for 
reasons such as instability, the undesirable lower 
ing of the flash point and the considerable in 
crease in carbon residue which they impart, or 
their tendency to form corrosive gases in storage 
or in operation. 

In accordance with my invention an improved 
fuel for COapression ignition engines of the diesel 
type is obtained by blending with a suitable diesel 
oil stock a Small amount of an ignition acceler 
atting compound comprising an oil-soluble 
Selenium compound of an alkylsubstituted dithio 
carbamic acid. The compound may be that of 
di-, tetra-, or hexavalent selenium and a mono 
or dialkyl substituted dithiocarbamic acid, or 
mixed compound of both mono- and dialkyl Sub 
stituted dithiocarbamic acids, containing Sufi 
cient alkyl carbon atoms to impart oil solu 
bility to the molecule. The compounds may be 
represented by the general formula: 

S 

Se (s-i-NR). 
in which ac is an integer of the series 2, 4, and 6, 
R is an alkyl group and R' is an alkyl group 
Or hydrogen. As examples of Such compounds 
may be mentioned the di-, tetra-, and hexa 
Valent Selenium compounds of monoctyl-, mono 
decyl-, monocetyl-, dibutyl-, diamyl- or dihexyl 
Substituted dithiocarbamic acid. My preferred 
Compounds comprise the compounds of tetrar 
Valent selenium and a dialkyl dithiocarbamic 
acid, represented by the formula: 

S 

Se(S-C-NR) 

in which R is an alkyl group containing at least 
4 carbon atoms. In general, R may represent an 
alkyl group having from 4 to about 20 carbon 
atoms, and preferably 4 to about 16 carbon atoms. 
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The compound is preferably the diamyl dithio 
carbamic acid derivative of tetravalent Selenium. 
By the term diesel oil stock is meant Such hy 

drocarbon oil fractions heavier than gaSoline 
usually employed as fuels for compression igni 
tion engines, ordinarily having an initial boiling 
point in the upper part of the kerosine boiling 
range and an end boiling point in the heavy fuel 
oil range, or boiling from about 400°F. to about 

i 750 F. Warious other additives such as pour 
depressants, viscosity improvers and other agents 
for improving combustion characteristics may be 
added to the oil in addition to my novel addi 
tion agents in order to obtain a finished product 
Of the desired characteristics. 
So far as I am aware no use has been made 

of organic selenium compounds heretofore aS. 
ignition accelerators in diesel fuels. Selenium 
hydrocarbon compounds, such as diethyl and 
diphenyl selenide, have been suggested as anti 
knock agents in gasoline, and Such compounds. 
have also been proposed to increase the heating . 
value of fuel oils such as burner oils and diesel 
oils. It has been proposed to employ the non 
metalic organic derivatives or annonin Saits 
of thiocarbamic or dithiocarbamic acids as addi 
tives to increase the cetane number of diesel 
fuels, but these compounds have the disadvan 
tages of having in general a considerable Solu 
bility in water and of requiring relatively large 
proportions, e. g., 1 to 5 per cent, to effect the 
desired increase in the cetane number of the 
fuel. The addition agents of my invention, On 
the other hand, are highly insoluble in water 
and effect a Substantial improVenent in Cetane, 
number when employed even in Very Small 
amounts. The greater effectiveness of the 
Selenium dithiocarbanates as Cetae in proves, 
that is, as proknock agents, is entirely unexpected 
in view of the activity of other selenium Com 
pounds as antiknock agents. 
These selenium compounds have also been 

found to be effective corrosion inhibitors; and, 
due to the normal fuel leakage past the piston 
rings in diesel engine operation, these compounds 
gain access to the lubricating oil in the crank 
case and perform the additional function of pre 
wenting bearing corrosion. It is frequently ad 
vantageous to use these novel addition agentS in 
conjunction with other additives which are effec 
tive for various purposes such as improving vis 
cosity or combustion characteristics but which 
are ordinarily unsuitable because of their corro 
Siveness. 
The preparation of the selenium dithiocar 
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bamates may be carried out by the Well-known 
process which comprises acidifying an aqueous 
Solution of an alkaline dithiocarbamate and of 
an alkali metal salt of a selenium acid. The 
dialkyl substituted compounds which constitute 
the preferred compounds of my invention may 
also conveniently be prepared by the method 
described in U. S. 2,347,128, whereby a secondary 
amine and carbon disulfide are reacted With 
Selenium dioxide in an alcohol Solution. 
The annount of these addition agents employed 

depends upon the character of the base Stock and 
upon the effect desired. In general, the amount 
of these compounds employed will range from 
about 0.1 per cent to about I per cent, and 
preferably from about 0.25 per cent to about 0.75 
per cent by weight, although larger or smaller 
amounts may be used if desired. 
The following table summarizes the results ob 

tained by the addition of various amounts of 
Seleniurn diamyl-dithiocarbamate, 

Se(SSCN (C5H1) 2) 4 
to an untreated diesel stock having a flash point 
of 198°F, an API gravity of 34.2 and a, boiling 
range of .408°F, to 696 F., and to an acid treated 
diesel stock having a flash point of 202 F., and 
API gravity of 36.3 and a boiling range of 419 F. 
to. 696 F. 

Table. I 

Cetane Number 

Weight percent Se (SSCN (CsIEI)) added Untreated Acid 
"E" El 

stock Stock. 

6.4 58 
52.5 55.2 
54.4 5.8 
55. 59.6 
57.6 59.2 

Additions of Small amounts of selenium diamyl 
dithiocarbamate to an asphalt base. Stock of low 
cetane number gave the results shown in Table II 
below. 

Table II 

Weight percent Se(SSCN (C5H)2) added S. 

3. 
32 
34 
34 
35 
36 

The above results were obtained. With a Stade 
ard diesel test engine in which the ignition delay 
was measured. The cetane number designates 
the percentage by volume of cetane in a mixture 
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4 
of cetane and alpha methyl naphthalene which 
gives the same ignition lag as the fuel under 
test. 

Obviously many modifications and variations 
of the invention, as hereinbefore set forth, may 
be made without departing from the spirit and 
Scope thereof, and therefore only Suchilimitations 
should be imposed as are indicated in the 
appended claims. 

I claim: 
1. A fuel for compression ignition engines com 

prising a diesel hydrocarbon oil stock containing 
a minoranouilt, effective to substantially improve 
the cetane Enuger, of said diesel hydrocarbon oil 
stock of an oil-soluble compound having the 
formula, 

s R 
Se(s--N ). 

R 

wherein ac is an integer of the series. 2, 4, and 6, 
R is an alkyl group containing 4 to 2 carbo 
atoms and R is Selected from the group coSist 
ing of hydrogen and alkyl groups having 4 to 20 
carbon atoms. 

2. A fuel for congression ignition engines COin 
prising a diesel hydrocarbon oil stock containing 
about 0.1 per eet to about 1 per cent by weight 
Of the CorpOld 

S. 

to substantially improve the cetane number of 
said diesel hydrocaibon oil stock. 

3. A fuel for eongression ignition, engines cora 
prising a diesel hytocarbon oil stock contain 
ing about 0.1 per cent to about it per cent by 
weight of a compound having the fornia 

S R 
, H. Y Sc (S.--N 

R 

wherein R and R are alkyl groups containing 
from 4 to 20 carbon atoms, to Substantially in 
prove the cetane number of said diesel hydro 
carbon oil Stock. 

): 
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