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Dinosaurs to Donuts and the ASTM D975

What is the difference between gasoline, kerosene, and
diesel? Well, the crude oil that is pumped out of the
ground is a black liquid that contains aliphatic hydrocar-
bons. Aliphatic, by definition, is an organic compound
whose carbon atoms are linked together in open chains
that are either straight or branched. Hydrocarbons are
molecules that contain aliphatic chains of carbon and
hydrogen. For example, methane is a hydrocarbon with 1
carbon atom and 4 hydrogen atoms for a chemical make
up of CH,4. As the chains get longer they get heavier. The
first four chains are gases. They are methane CHy,, eth-
ane C,Hg, propane C;Hg, and butane C,H,(. All of these
gases boil at very low temps from -161 F for methane to
-1 F for butane. The chains up to C,sHsg are all liquids at
room temperature and the chains above C;9Hy are solids
at room temperature.

The different chain lengths all have different boiling
points, so they can be separated by distillation. This is
what happens at an oil refinery. The crude oil is heated
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and the different chains are pulled out according to their
varied vaporization temperatures. The distillation proc-
ess occurs in the “cracking towers”. As the gases rise
they are extracted according to their different weights.
The hydrocarbons with chains of 5 to 7 carbon atoms are
called naphthas. These substances are used as solvents
and cleaners and dry very quickly. Chains from 7 to 11
carbon atoms are blended together for the various grades
of gasoline, and boil at temperatures below the boiling
point of water. Next in line is kerosene in the 12 to 15
carbon atom range, and lastly are the diesels and fuel oils
(like home heating oil) and these range through 18 car-
bon atoms.

The leftovers from the distilling process are the lubricat-
ing oils. These no longer vaporize at normal tempera-
tures, and they range from very light penetrating oils to
semi solid gear greases. (Vaseline falls in there some-
where.) The chains above 20 carbon atoms are solids and
include paraffin wax, tar, and asphaltic bitumen. As-

. 30°
l — Gas 20 C
Normal Pressure o g
Cracking Tower ~ | 150° C =
ST T it
200° C
) = = === Kerosene
300° ( Low Pressure
| L L ehiensi i P RRKING Towes
370° (
y Wa
Heater I:[I_IEIH_IEE_:LHIJE;:II“;, 200° C
400° C = =

300°

Crude (il In

phalt? Yes! And the only difference
between all of these things is the
length of the carbon chain in their
hydrocarbon molecule.
In the United States, diesel fuel has 5
different grades and are regulated by
the American Society for Testing and
Materials (ASTM). The ASTM stan-
dard for diesel is written in the
D975-97. The standard D975-97 de-
scribes a limited number of proper-
ties that diesel fuels must meet and
these requirements are all perform-
ance based. They do not mandate the
Pl o composition of the fuel, only the spe-
Oil cific performance related require-
ments. These grades consist of 1-D,
Low Sulfur 1-D, 2-D, Low Sulfur 2-
D, and 4-D.
The diesel grades between the regu-
lar D and Low Sulfur D are basically
the same, with the exception that the
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Figure 1 - Cracking Tower
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regular D can have a sulfur content up to .50%, and the
Low Sulfur D will have a sulfur content below .05%
(Off road and Highway). The 1-D fuels are lighter, and
have a lower flash point (100.4 F). These are used in en-
gines with fluctuating loads and speeds (small trucks and
buses). The specifications for this fuel are very close to
kerosene and jet fuel and are usually produced from the
same base stock. The primary use of 1-D is blending
with 2-D for use in winter for improved cold flow prop-
erties. The 2-D fuels are a middle distillate that do not
require the higher volatility fuel. The flash point of 2-D
is at 125.6 F and are typically used in high-speed engines
that operate for extended periods at high loads. 4-D is
the heavy weight of the group and may require fuel heat-
ing for proper atomization. This one is typically used in
low to medium speed engines and the flash point of the
fuel is at 131 F.

Now, biodiesel is a totally different animal, or vegetable,
so to speak. Take anything that you can fry a donut in
and it will consist primarily of triglyceride molecules.
These triglycerides are changed through a transesterifi-
cation process by exchanging the alcohol group of an
ester compound with another alcohol. The addition of
either acids or bases are used to promote the catalyzing
process. Acids will catalyze by adding a proton to the
carbonyl group and bases will catalyze by removing a
proton from the alcohol. What you end up with is a com-
pound that mimics the burn and viscosity characteristics
of regular diesel fuels. There are so many different
things that you can make biodiesel out of that it truly
boggles the mind, but as long as it passes the regulations
stated in ASTM D975-97 it is good to go.

The amazing thing about ASTM D975-97 is the lack of
actual requirements for the fuel specifications. They
mention flash point, water and sediment percentages,
viscosity, carbon, ash
and sulfur percentages
and cetane minimums.
They never mention
the actual composition
of the fuel or the
source from which it is
derived. I have often
wondered if Rudolf
Diesel’s peanut pow-
ered machine was the
reason for these regu-
lations or lack of regu-
lations.

Jeff Bogue, Assistant
Production Supervisor

Figure 2 Rudolph Diesel

Perfect Sky

Presents

Hybrid Educators’ Workshops

Hosted By:
Skyline College
near San Francisco, CA

Level 1 Workshop
June 26th - June 28th, 2010

Level 2 Workshop
June 29th - July 1st, 2010

For information or registration,
please contact Kelly Karlstein at
310-801-7818 or perfectskysupport@mac.com.

2010 AYES Training
Conference

AUTOMOTIV

July 19th—23rd, 2010
AYES Training Sessions will be held at:
Westin Lake Mary, Orlando North
Lake Mary, FL

The AYES Training Conference will be held in
conjunction with the NACAT annual conference.

For more information visit:
www.ayes.org/news/conference

We will see you there!




Rear Axle Cutaway Model 126

The Rear Wheel Drive Limited Slip Axle is a cutaway trainer intended for use in demonstrating the operation,
installation and setup of solid axle components. In addition to the basics of setting pinion depth and side clearance,
this unit allows the student to identify all components, check/adjust tooth meshing, set backlash, remove/install axles
and remove/install the carrier. It also permits students to learn the operation of the Eaton limited-slip locker system.

Features:

e General Motors Complete 8.5 Differential/Axle.
o Eaton Limited-Slip Traction Control System.
e (Carrier and Pinion Areas Cut-Away for Easier Viewing/Instruction.

Call Now to Place your Order (Press 1 for Sales)

o All surfaces Power-Coated for Durability and easy Identification.
e Includes Casters to Simplify Movement.
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