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DESEL FUEL COMPOSITION 

0001. The present invention relates to a diesel fuel com 
position for use in diesel engines and the like. 
0002 Various kinds of research have been undertaken in 
recent years to make use of Fischer-Tropsch fuels (referred to 
below as FT fuels) to fuel cars in Japan. What is meant by FT 
fuels are fuels obtained by synthesis from raw materials such 
as natural gas, coal or biomass, using the Fischer-TropSch 
process via synthesis gas, a mixture of carbon monoxide and 
hydrogen. They are often used under names corresponding to 
the raw material. For example, for those where natural gas is 
the raw material the name GTL is often used, if coal is the raw 
material the name CTL may be used, and if biomass is the raw 
material, the name BTL may be used. The term GTL is also 
Sometimes used as a generic name for fuels obtained by the 
Fischer-Tropsch process, but in the present invention the term 
FT fuels is used for fuels obtained by the Fischer-Tropsch 
process and FT fuels are deemed to include GTL, CTL and 
BTL. 

0003. As mentioned above, these FT fuels are expected to 
be used as alternatives to petroleum because they are synthe 
sised from raw materials such as natural gas, coal and biom 
ass, and also, because they do not contain Sulphur or aromatic 
hydrocarbons, they are expected to be used as diesel fuels 
which are better for the environment, in that they limit the 
emission of sulphur oxides and particulate matter (PM) from 
engines. They have already been made available commer 
cially in some areas, as reported for example in “The market 
ability of liquid fuels from natural gas (GTL), Energy Eco 
nomics, November 2001 issue. 
0004. However, several problems have been pointed out as 
regards the use of FT fuels as diesel fuels within Japan. One 
problem that may be mentioned is their deleterious impact on 
rubber materials. For example, in the aforementioned “The 
marketability of liquid fuels from natural gas (GTL), there 
are indications to the effect that a problem with FT diesel 
fuels (FT fuels where the density and distillation characteris 
tics correspond to diesel fuels) is that they are rich in paraffins 
and have a small aromatic component, so that the Swelling of 
seals of rubber materials and the like is low, but there is a 
Suggestion that this can be countered by changing the design 
of seals. Methods of resolving this problem of seal behaviour 
without changing the design of seals have also been consid 
ered. For example, JP-A-2006-16541 proposes a fuel com 
position which compares favourably with existing diesel 
fuels and their function of causing rubber materials to swell 
(referred to below as rubberswellability) by incorporating an 
aromatic component in a GTL diesel oil. 
0005. However, one of the features of FT diesel oils is that 
they do not give rise to the environmental problems associ 
ated with aromatics and Sulphur, and that feature is attribut 
able to their being formed only of paraffins. There have been 
problems in the prior art in blending in fuel compositions 
other than FT diesel oils to deal with the nature of FT diesel 
oils being such that they are deficient in rubberswellability, in 
that this basic feature of FT diesel oils is not sufficiently 
brought out. 
0006. The aim of the present invention, therefore, is to 
offer a diesel fuel composition with improved rubber 
swellability while being constituted essentially only of par 
affins. The diesel fuel composition according to the present 
invention essentially comprises only paraffins, and the pro 
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portion of the content of paraffins of 15 or fewer carbons is 
made not less than 28% by volume, while the proportion of 
normal paraffins of 18 or more carbons is made not more than 
11% by volume. The proportion of paraffins with 15 or fewer 
carbons is preferably not less than 40% by volume and more 
preferably not less than 50% by volume. The proportion of 
normal paraffins with 18 or more carbons is preferably not 
more than 8% by volume and more preferably not more than 
5% by volume. 
0007 For the content of paraffins with 15 or fewer carbons 
and the content of normal paraffins of 18 or more carbons, gas 
chromatography in accordance with ASTM D 2887 "Stan 
dard test method for boiling point range distribution of petro 
leum fractions by gas chromatography” was used, and the 
content of each was obtained by calculating the amount of 
hydrocarbons of each carbon number from the chromato 
grams thus obtained. 
0008. In addition, what is meant in the present invention 
by essentially comprising only paraffins is that the main con 
stituent does not contain styrene compounds or diene com 
pounds, or condensed polycyclic aromatics. Containing com 
positions of other than paraffins as impurities is tolerated. An 
FT diesel oil in which the total mass or volume ofisoparaffins 
and normal paraffins is not less than 99% of the whole, 
excluding tiny impurities, is a diesel fuel composition consti 
tuted essentially only of paraffins suitable for the present 
invention. As to the method of manufacturing fuels compris 
ing only paraffins, apart from the aforementioned Fischer 
Tropsch process there are methods in which animal and plant 
oils and fats, being biomass raw materials, are hydrorefined. 
Of the fuels thus produced, those corresponding to diesel 
fuels are called, for example, second-generation biomass die 
sel fuels, and these second-generation biomass diesel fuels 
are also fuel compositions, essentially comprising only par 
affins, suitable for the present invention. 
0009. The addition of additives does not prevent a diesel 
fuel composition from essentially comprising only paraffins. 
Compositions in which additives have been added are also 
encompassed by the diesel fuel composition of the present 
invention. 
0010 For example, it is possible to add low-temperature 
fluidity improvers in order to prevent feed problems caused 
by separation of waxes at low temperatures, or plugging of the 
filters installed in the fuel systems of vehicles. For low-tem 
perature fluidity improvers it is possible to use any known 
low-temperature fluidity improvers provided they are mis 
cible with paraffins. Typical low-temperature fluidity improv 
ers are commercial low-temperature fluidity improvers such 
as ethylene-vinyl acetate copolymers, ethylene-alkylacrylate 
copolymers, alkenyl Succinamides, chlorinated polyethyl 
enes, or polyalkyl acrylates. These compounds may be used 
singly or in combinations of two or more kinds. Of these, 
ethylene-Vinyl acetate copolymers and alkenyl Succinamides 
are especially preferred. As to the amount of the low tempera 
ture fluidity improver, for example a suitable amount may be 
blended in so as to satisfy the pour points and cold filter 
plugging points specified in JIS K2204, which is the TES 
standard for diesel fuel, but normally the amount will be 50 to 
1000 ppm. The pour point here refers to the pour point 
obtained in accordance with JIS K2269 “Testing methods for 
pour point and cloud point of crude oil and petroleum prod 
ucts', and the cold filter plugging point refers to the cold filter 
plugging point obtained by JIS K2288 “Petroleum prod 
ucts—Diesel fuel—Determination of cold filter plugging 
point. 
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0011. It is also possible to add lubricity improvers in order 
to inhibit wear of for example, fuel feed-pump parts. Any 
known lubricity improvers may be used as lubricity improv 
ers provided they are miscible with FT oils. Typical lubricity 
improvers are commercial acid-based lubricity improvers 
which have fatty acids as their main constituent and ester 
based lubricity improvers which have as their main constitu 
ent glycerin mono fatty acid esters. These compounds may be 
used singly or in combinations of two or more kinds. The fatty 
acids used in these lubricity improvers are preferably those 
that have as their main constituent a mixture of unsaturated 
fatty acids of approximately 12 to 22 carbons, but preferably 
about 18 carbons, that is oleic acid, linolic acid and linolenic 
acid. The lubricity improver may be added so that the wear 
scar WS 1.4 value in an HFRR (High Frequency Reciprocat 
ing Rig) of the fuel composition after addition of the lubricity 
improver is not more than 500 um, but preferably not more 
than 460 um, and the concentration thereof is usually 50 to 
1000 ppm. The WS 1.4 value in an HFRR here refers to the 
value obtained in accordance with the Japanese Petroleum 
Institute standard.JPI-5S-50-98 “Gas oil Method for testing 
lubricity”. 
0012. In addition, for the diesel fuel composition relating 

to the present invention it is preferable if the 10% distillation 
temperature is not more than 250° C. and the 50% distillation 
temperature is not more than 300° C., and if the proportion of 
the total peak area of the peak group at chemical shifts of 1.45 
to 2.25 ppm relative to the total peak area of the peak group at 
chemical shifts of 1.00 to 1.45 ppm in proton nuclear mag 
netic resonance spectra is not less than 2.5%, and it is even 
more preferable if the 10% distillation temperature is not 
more than 200° C. and the 50% distillation temperature is not 
more than 250° C. 

0013. In addition, for the diesel fuel composition accord 
ing to the present invention it is preferable if the value of Zas 
expressed by the following formula (1) is greater than -3.5, 
and even more preferable if it is greater than -1.5. 

Z=3.6988-0.0448XA-0.0056XB-O.O166XC-O. 
OO32XD (1) 

wherein A is the proportion of the total peak area of the peak 
group at chemical shifts of 1.45 to 2.25 ppm relative to the 
total peak area of the peak group at chemical shifts of 1.00 to 
1.45 ppm in proton nuclear magnetic resonance spectra, 96; B 

Density (a) 15 

Initial boiling 
point 
10% 

90% 
Final boiling 
point 
Paraffins of 15 
or fewer 
carbons 
n-paraffins of 
18 or more 
carbons 
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is the 10% distillation temperature, C.: C is the 50% distil 
lation temperature, C.; and D is the 90% distillation tem 
perature, C. 
0014. According to the present invention, it is possible to 
obtain a diesel fuel composition with improved rubber 
Swellability, although essentially comprised only of paraffins, 
by ensuring that the proportion of paraffins with 15 or fewer 
carbons is not less than 28% by volume and that the propor 
tion of normal paraffins with 18 or more carbons is not more 
than 11% by volume. In the prior art, it has been considered 
that paraffins have the nature of having poor rubberswellabil 
ity, but experiments have revealed that the nature of having 
poor swellability is a characteristic of normal paraffins while 
isoparaffins tend rather to have high rubberswellability. It has 
also been discovered that the tendency ofisoparaffins to cause 
swelling of rubber differs according to the number of carbons. 
The present invention is based on these novel findings. 
0015. In addition, due to the said experiments, it was dis 
covered that the rubber swellability of a diesel fuel composi 
tion essentially comprising only paraffins is influenced by the 
proportion of isoparaffins and the distillation characteristics. 
It was discovered that, provided the proportion of the total 
peak area of the peak group at chemical shifts of 1.45 to 2.25 
ppm relative to the total peak area of the peak group at 
chemical shifts of 1.00 to 1.45 ppm in proton nuclear mag 
netic resonance spectra, which show the hydrogenisotopes in 
paraffins, and the distillation characteristics (10%, 50% and 
90% distillation temperatures) are within specified ranges, 
the rubber swellability of a diesel fuel composition essen 
tially comprising only paraffins is further enhanced, and that 
the value obtained by a specified formula in which the vari 
ables are the aforementioned ratio of the peak total areas and 
the distillation characteristics is an indicator of rubber 
swellability of a diesel fuel composition essentially compris 
ing only paraffins. The present invention is based on these 
novel findings. 
0016. Before describing the Examples of the present 
invention, an explanation is first given of the results of an 
experiment (referred to below as a confirmation experiment) 
to demonstrate the fact that isoparaffins have high rubber 
swellability. 
0017. This confirmation experiment used three kinds of 
isoparaffin solvents, A, B and C, which have different distil 
lation ranges, as shown in Table 1, and, for comparison, two 
kinds of normal paraffin solvents, D and E, which have dif 
ferent distillation ranges. 

TABLE 1. 

Units Solvent A Solvent B Solvent C Solvent D Solvent E 

C. g/cm 0.759 O.769 O.796 0.750 0.774 
Distillation characteristics 

o C. 157.0 18O.S 216.0 189.5 258.5 

o C. 16S.S 1885 225.0 1990 264.5 
o C. 16 7.O 1895 231.5 2O7.O 270.5 
o C. 1710 1925 243.0 221.5 285.5 
o C. 177.0 1985 2SO.O 233.5 294.5 

Mass % 100.0 1OOO 99.7 99.8 53.3 

Mass 96 O.O O.O O.O O.O 4.1 
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0.018. The various characteristics shown in Table 1 were 
measured by the methods below. 

Density (a 15° C. 

0019 Density at 15° C. measured in accordance with JIS 
K 2249 “Crude oil and petroleum products—Determination 
of density and density/mass/volume conversion tables”. 

Distillation Characteristics 

0020 Distillation characteristics obtained in accordance 
with JIS K 2254 “Petroleum products—Distillation test 
methods’. 

Normal Paraffin and Isoparaffin Contents 

0021 Gas chromatography in accordance with ASTM D 
2887 "Standard test method for boiling point range distribu 
tion of petroleum fractions by gas chromatography” was 
used, and the hydrocarbon content for each carbon number 
was calculated from the chromatograms thus obtained. In 
other words, retention times were investigated using a mix 
ture of normal paraffins of different carbon numbers as a 
standard, and the normal paraffin content was obtained from 
the peak area values of the normal paraffins. The content of 
isoparaffin of carbon number Nwas obtained as the sum of the 
chromatogram area values of the peaks between the peaks due 
to normal paraffins of carbon number N-1 and peaks due to 
normal paraffins of carbon number N. The gas chromatogra 
phy detector was a hydrogen flame ionisation detector (FID), 
so that the measurement sensitivity was proportionate to the 
number of carbons of the paraffins. Taking this sensitivity into 
account, therefore, the molar ratios were obtained from the 
area values and finally mass ratios were obtained. 
0022. The type of column in the gas chromatography was 
HP5 (length: 30 m, inside diameter: 0.32 mm, liquid layer 
thickness: 0.25 um), and the analysis conditions were as 
follows. 

0023 Column tank temperature rise conditions: 35°C. (5 
minutes)-->4 10° C./minute (temperature rise)->320° C. 
(11.5 minutes) 
0024 Specimen volatilisation chamber conditions: 320° 
C. fixed, split ratio 150:1 
0025 Detector part: 320° C. 
0026 Test pieces of hydrogenated nitrile butadiene rubber 
(HNBR) were immersed in these solvents A to E, and their 
percentage change in Volume was measured. The immersion 
conditions were as shown in Table 2. These conditions were 
set on the basis of the method in the evaluation test for 
compatibility of materials in synthetic gas oils in "Research 
and development of high-efficiency clean-energy cars' 
undertaken by the Japan Automobile Research Institute under 
commission from the independent New Energy and Industrial 
Technology Development Organisation (New Energy and 
Industrial Technology Development Organisation: 1999 
report on results of research and development of high-effi 
ciency clean-energy cars, Japan Automobile Research Insti 
tute (March 2000)). 
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TABLE 2 

Evaluation test for 
compatibility of Examples of 
materials Embodiment 

Engine Diesel engine Diesel engine 
Test fuel JIS No. 2 diesel oil, GTL diesel oil 

synthetic diesel oil 
Immersion SS and 85°C. 85°C. 
temperature 
Duration of 24, 48 and 72 hours 72 hours 
immersion 

Test Immersion of test Immersion of test 

conditions piece in liquid piece in liquid 

0027. The results of these experiments are shown in Table 
3. 

TABLE 3 

Solvent A Solvent B Solvent C Solvent D Solvent E 

Change in O6 O.S -0.2 -1.2 -2.2 
volume (%) 

0028. As shown in Table 3, the test pieces immersed in 
solvent B and solvent E, which comprised normal paraffins, 
showed a decrease in Volume, whereas in the case of the test 
pieces immersed in solvent A and solvent B, which were 
made up of isoparaffins the Volume increased. In the case of 
the test piece immersed in solvent C, which was likewise 
made up ofisoparaffins, there was a reduction but the amount 
of the change was extremely small. Indeed, it may be said that 
it did not show a tendency to shrink. On the basis of these 
results, it was confirmed that the nature of having poor rubber 
Swellability is a characteristic of normal paraffins, and iso 
paraffins instead tend to have high rubber swellability. Also, 
on the basis that these solvents, while being made up of the 
same isoparaffins and normal paraffins, gave different results, 
it was confirmed that the impact on rubber materials differs 
according to the number of carbons. In other words, it is 
evident that normal paraffins and isoparaffins with lower 
molecular weights have superior rubber swellability. 
0029. Next, by using oil mixtures of normal paraffins and 
isoparaffins manufactured by the SMDS (Shell Middle Dis 
tillate Synthesis) process and isoparaffin solvents and normal 
paraffin solvents to adjust the distillation characteristics and 
make-up, diesel fuel compositions were obtained that were 
comprised of the regulated oil mixtures. The characteristics 
and make-up of the diesel fuel compositions obtained are 
shown in Tables 4 to 6. What is meant by the SMDS process 
is a process in which natural gas is partially oxidised, and after 
synthesising heavy paraffins by means of Fischer-TropSch 
synthesis, the heavy paraffin oil is hydrocracked and distilled 
So as to obtain naphtha, kerosene and gas oil fractions. Table 
4 also shows, by way of a reference example, the character 
istics of an FT diesel oil already made available commercially 
overseas. However, the present invention is not limited in any 
way by these Examples. 
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TABLE 4 

Comp. Comp. Comp. Ref. 
Units Ex. 1 Ex. 2 Ex. 1 Ex. 2 Ex. 3 Ex. 

Density (a) 15° C. g/cm 0.777 0.737 O.801 O.792 O.788 0.785 
Distillation characteristics 

initial boiling o C. 2O4.O 15 6.O 257.5 2SO.O 208.5 
it. 
O% o C. 226.0 162.5 336.5 28O.S 274.O 244.O 
SO% o C. 261.5 17O.O 3SO.O 306.5 3O4.5 295.0 
90% o C. 3OSO 186.0 363.O 357.0 357.5 341.0 
Final boiling pt. o C. 315.5 2O4.5 3745 368.0 368.O 358.0 
Cetane index 834 68.0 109.6 92.7 93.7 89.9 
Sulphur component Mass ppm s1 s1 s1 s1 s1 s1 
Paraffin component Vol.% a 99 a 99 a 99 a 99 a 99 a 99 
Aromatic component Vol.% s1 s1 s1 s1 s1 s1 
Paraffins of 15 Mass 96 54.2 1OO.O 2.2 14.1 27.7 27.5 
or fewer 
carbons 
n-paraffins of Mass 96 4.7 O.O 22.1 11.7 13.1 13.3 
8 or more 

carbons 
Ratio of total % 3.0 2.5 1.7 1.8 1.2 2.9 
peak areas 

TABLE 5 

Units Ex. 3 Ex. 4 Ex. S Ex. 6 Ex. 7 Ex. 8 Ex. 9 Ex. 10 Ex. 11 Ex. 12 

Density (a) 15° C. g/cm 0.751 O.760 O.772 O.784 O.795 0.795 O.802 O.783 O.763 0.771 
Distillation characteristics 

BP o C. 1620 163.5 168.0 204.O 2OSO 212.O 211.5 1490 158.5 155.0 
O% o C. 1745 175.O 1750 229.5 229.O 243.5 241.5 1870 168.5 1710 
SO% o C. 1970 195.5 196.5 26S.O 267.O 295.5 294.5 246.5 1945 256.0 
90% o C. 242.5 24O.S 24O.O 3OO.O 3OO.S 341.5 342.0 312.O 325.0 3S4.O 
FBP o C. 259.5 258.0 255.0 31O.S 31O.S 355.0 355.5 332.O 348.0 366.5 
Cetane index 71.2 65.1 59.0 80.8 74.5 834 78.4 70.5 56.6 76.2 
Sulphur component Mass ppm s1 s1 s1 s1 s1 s1 s1 s1 s1 s1 
Paraffin component Vol.% a 99 a 99 a 99 a 99 a 99 a 99 a 99 a 99 a 99 a 99 
Aromatic component Vol.% s1 s1 s1 s1 s1 s1 s1 s1 s1 s1 
Paraffins of 15 Mass 96 93.4 95.4 98.3 47.3 45.6 28.1 28.5 55.6 71.4 49.9 
or fewer 
carbons 
n-paraffins of Mass 96 O.O O.O O.O 4.5 3.0 7.9 6.4 3.7 2.6 1O.O 
8 or more 

carbons 
Ratio of total % 2.6 9.2 18.5 9.1 14.4 9.2 13.8 13.3 7.0 2.5 
peak areas 

TABLE 6 TABLE 6-continued 

Units Comp. Ex. 4 Comp. Ex. 5 Units Comp. Ex. 4 Comp. Ex. 5 

Density (a) 15° C. g/cm O.794 0.787 Ratio of total peak % 2.6 2.0 
Distillation characteristics 808S 

Initial boiling pt. o C. 222.5 167.0 

0. as: 0030. Of the characteristics shown in Tables 4 to 6, the 
o density and distillation characteristics are the same as in Table 90% C. 357.5 36O.O 

Final boiling pt. o C. 368.0 369.5 1, but the other characteristics are based on the following 
Cetane index 97.9 98.9 methods of measurement. 
Sulphur component Mass ppm s1 s1 
Paraffin component Vol.% e.99 e.99 C Ind 
Aromatic component Vol.% s1 s1 etane IndeX 
Paraffins of 15 or Mass 96 15.7 29.6 
fewer carbons 0031 Refers to the cetane index measured in accordance 
n-paraffins of 18 or Mass 96 17.5 15.5 with JIS K2280 “Petroleum products Fuel oils Determi 
more carbons nation of octane number and cetane number, and method for 

calculation of cetane index, 8. Method of calculating cetane 
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index using the four-variable equation’. However, reference 
values were recorded in the case of FT fuels because they lie 
outside the recommended appropriate Scope of the cetane 
index calculation. 

Sulphur Component 

0032 Sulphur content obtained in accordance with JIS K 
2541-2 “Crude petroleum and petroleum products—Deter 
mination of sulphur content, Part 2: The microcoulometric 
titration-type oxidation method”. 

Paraffin Component 
0033 Paraffin component measured in accordance with 
JPI-5S-49-97 “Petroleum products Determination of 
hydrocarbon types—High performance liquid chromatogra 
phy s 

Aromatic Component 
0034 Sum of monocyclic aromatic and dicyclic aromatic 
and tri- or higher cyclic aromatic hydrocarbon components 
measured in accordance with JPI-5S-49-97 "Petroleum prod 
ucts—Determination of hydrocarbon types—High perfor 
mance liquid chromatography'. 

Ratio of Total Peak Areas 

0035 Analysis of proton nuclear magnetic resonance (H- 
NMR) spectra was carried out and the spectra gave the pro 
portion of the total peak area of the peak group at chemical 
shifts of 1.45 to 2.25 ppm relative to the total peak area of the 
peak group at chemical shifts of 1.00 to 1.45 ppm. 
0036) Next, the influence of these diesel fuel compositions 
on rubber materials under the same conditions as for the 
aforementioned confirmation experiment was investigated. 
Tables 7 and 8 show the difference between the percentage 
change in volume of rubber materials after the experiment of 
immersing them in each diesel fuel composition and the per 
centage change in Volume of the reference example (A per 
centage change in Volume), together with the Z value 
obtained by means of Formula (1). 

TABLE 1. 

Comp. Comp. Comp. Ref. 
Ex. 1 Ex. 2 Ex. 1 Ex. 2 Ex. 3 Ex. 

A Change in 1.4 3.2 -1.7 -O.7 -0.5 Base 
volume (%) 
Z value -2.1 -0.3 -5.2 -4.2 -4.0 -3.5 

TABLE 8 

Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. 
3 4 5 6 7 8 9 10 11 

A change in 2.0 2.4 3.3 1.1 1.3 O.2 0.4 1.7 2.1 
volume (%) 
Z value -1.2 -0.9 -0.5 -2.5 -2.3 -3.3 -2.7 -1.8 -1.2 

0037. As shown in Tables 7 and 8, Examples 1 to 12 all 
showed an increase in percentage Volume change compared 
with the reference example, which was an FT diesel oil of the 
prior art. It was therefore confirmed, as can be seen from 
Tables 4 to 6 and these results, that it is possible to improve 
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rubber swellability even when the diesel fuel composition is 
composed essentially only of paraffins, by ensuring that the 
proportion of paraffins with 15 or fewer carbons is not less 
than 28% by volume and that the proportion of normal par 
affins with 18 or more carbons is not more than 11% by 
volume. The ratio oftotal peak areas for Example 2. Example 
3 and Example 12 was lower than for the Reference Example, 
but because the content of paraffins of 15 or fewer carbons 
and the content of normal paraffins of 18 or more carbons 
satisfy the conditions of the present invention, the percentage 
change in Volume increased compared to the comparative 
examples and the reference example. In other words, the point 
that from the standpoint of increasing the percentage change 
in Volume a high proportion ofisoparaffins is preferable is as 
discussed above, but even though, for example, the ratio of 
total peak areas in proton nuclear magnetic resonance spectra 
of paraffins is lower than the comparative examples and ref 
erence example, it was confirmed that an increase in percent 
age Volume change can be achieved provided the proportions 
of content of paraffins with 15 or fewer carbons and content of 
normal paraffins with 18 or more carbons satisfy the condi 
tions of the present invention. 
0038. In addition, Examples of Embodiment 2 to 5, where 
the 10% distillation temperature was less than 200° C. and the 
50% distillation temperature was less than 250° C., confirmed 
that the increase in the percentage change in Volume was 
larger, which is to be preferred. 
0039. Furthermore, as shown in Tables 7 and 8, it was 
confirmed that, provided the relationship of the distillation 
characteristics and the ratio of total peak areas in proton 
nuclear magnetic resonance spectra satisfies the condition 
that the Z value obtained by means of the aforementioned 
Formula (1) is greater than -3.5, an improvement in the 
percentage change in Volume compared to FT diesel oils of 
the prior art can be achieved. 

1. A diesel fuel composition comprising essentially of par 
affins, and wherein the proportion of the content of paraffins 
of 15 or fewer carbons is made not less than 28% by volume 
and the proportion of normal paraffins of 18 or more carbons 
is made not more than 11% by volume. 

2. The diesel fuel composition of claim 1 wherein the 
proportion of the content of paraffins of 15 or fewer carbons 
is made not less than 40% by volume. 

3. The diesel fuel composition of claim 2, wherein the 
proportion of the content of paraffins of 15 or fewer carbons 
is made not less than 50% by volume. 

4. The diesel fuel composition of claim 1 wherein the 
proportion of normal paraffins of 18 or more carbons is made 
not more than 8% by volume. 

Ex. Comp. Comp. Ref. 
12 Ex. 4 Ex. S Ex. 

O.8 -0.5 -0.6 Base 

-2.5 -4.3 -4.1 -3.5 

5. The diesel fuel composition of claim 1 wherein the 
proportion of normal paraffins of 18 or more carbons is made 
not more than 5% by volume. 

6. The diesel fuel composition 1, wherein the 10% distil 
lation temperature is not more than 250° C. and the 50% 
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distillation temperature is not more than 300° C., and in that 
the proportion of the total peak area of the peak group at 
chemical shifts of 1.45 to 2.25 ppm relative to the total peak 
area of the peak group at chemical shifts of 1.00 to 1.45 ppm 
in proton nuclear magnetic resonance spectra is not less than 
2.5%. 

7. The diesel fuel composition of claim 6 wherein the 10% 
distillation temperature is not more than 200° C. 

8. A The diesel fuel composition of claim 6 wherein the 
50% distillation temperature is not more than 250° C. 

9. The diesel fuel composition of claim 1, wherein the 
value of Zas expressed by Formula (1) below is greater than 
-3.5. 

Z=3.6988-0.0448XA-0.0056XB-O.O166XC-O. 
OO32XD (1) 
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wherein A is the proportion of the total peak area of the peak 
group at chemical shifts of 1.45 to 2.25 ppm relative to the 
total peak area of the peak group at chemical shifts of 1.00 to 
1.45 ppm in proton nuclear magnetic resonance spectra, 96; B 
is the 10% distillation temperature, C.: C is the 50% distil 
lation temperature, C.; and D is the 90% distillation tem 
perature, C. 

10. A The diesel fuel composition of claim 9 wherein the 
value of Z is greater than -1.5. 

11. A The diesel fuel composition of claim 1, wherein the 
main constituent thereofdoes not contain styrene compounds 
or diene compounds, or condensed polycyclic aromatics. 

12. The diesel fuel composition of claim 1, wherein the 
total mass or Volume of isoparaffins and normal paraffins is 
not less than 99% of the composition. 

c c c c c 


