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This newsletter is designed to provide general information on the use and application of automotive petroleum and related products as well as recommending good maintenance practices.  General guidance of this nature is intended to assist individuals in better understanding the manner in which these products perform and what precautions should be observed to (1) prevent fuel and lubrication related problems from occurring, (2) maximize the effectiveness of these products, and (3) reduce the overall costs for operating your vehicles and equipment. 
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Water in Your Fuel -- Many operating problems that confront motorists originate from water contamination of fuel, be it gasoline or diesel fuel.  If present in fuel tanks, water contamination causes rust and corrosion, freezes in the winter stopping the flow of fuel,  permits emulsions to form leading to growth of microorganisms (bacteria, fungus, slime, etc.), and can severely damage fuel injectors.  Although service stations go to great lengths to remove water from their fuels before the fuel is dispensed into vehicles, water nevertheless gets introduced into your fuel tank as a result of atmospheric condensation (that is, the moisture or humidity in the air contained in the space above the level of the fuel will condense as the temperature changes or drops).  

One way to minimize this is to keep your tank at least half to three quarters full whenever possible to minimize the amount of air space in your tank.  The smaller the amount of air space, the lower the probability that moisture will condense and contaminate your fuel.  Water contamination may also occur when you refuel your car while the service station or fuel dispensing location is having its underground tanks refilled.  The high delivery rates of fuel being pumped into the underground tanks will stir up any separated water and dirt which could then be drawn up by the dispensing pump.  It is always as good policy to avoid filling up at any location taking on fuel.  Typically at least one hour settling time should elapse after tanker delivery is complete before you fill up your car or vehicle.

Removing water from any  fuel tank is rather difficult unless (1) the fuel tank is built with a bottom drain plug, and (2) you are able to remove the separated water from the lowest point in the tank where the water will collect.  

Although there are large numbers of over-the-counter fuel additives that claim to remove water (such as fuel deicers, fuel line antifreeze, water scavengers, etc.), these additives when added into the fuel tank do little to remove any water but instead migrate from gasoline or diesel fuel into any separated water.  Once in the water, they lower its freezing point much like antifreeze for your engine’s cooling system.  These additives simply cannot remove separated water because of the large solubility differences that exist (the alcohol ingredients in these additives far more prefer water than any petroleum fuel).  It is only when the water is present in less than trace quantities (that is, about less than 0.05%) that these additives have the potential for “removing” any water contamination.

Diesel Fuel Gelling -- Nothing can be more frustrating to operators in the winter time than when the diesel fuel in their tank gels causing filter and fuel line plugging.  This in turn generates a fuel starvation situation leading to loss of power, stalling, or simply the inability to start your vehicle.  Wax, present in all diesel fuel, remains in a solution (a soluble form) until the ambient temperature falls below its melting point.  When this happens, the wax crystals separate from the fuel as fine particles that begin to collect together to produce a gel in the same manner that gelatin solidifies upon cooling.  This gel-like structure obviously makes the normal flow of fuel very difficult.  

The industry standard tests refer to the point where wax no longer remains in a soluble form and separates out as the fuel’s Cloud Point or Wax Appearance Point.  In most cases, the diesel fuels are blended for the geographical area of its intended use.  For example, any diesel fuel being supplied to Georgia in January could never be used in Maine during the same time period.  Hence, there are summer and winter grade diesel fuels.  However, there are instances when fuels blended for the summer are inadvertently used during the winter months or instances when the winter weather exceeds the typical temperature ranges and abnormally cold temperatures prevail.  When these situations occur, waxing and jelling problems will invariably occur.  A good policy to follow in the winter is never use any surplus fuel that has been stored or left over from the fall unless someone can verify the fuel’s Cloud Point or its Wax Appearance Point.  Generally, if the Cloud Point or Wax Appearance Point is the same as the ambient temperature or even higher, you can expect some problems. Either one of these two temperature points should, as a general rule, be lower than the expected minimum ambient temperature.  Distributors or suppliers of diesel fuel generally can provide this type of information (that is, Cloud or Wax Appearance Point test results).

There are many solutions to this problem, the most obvious one being to always make sure that a properly winterized diesel fuel is being used.  A diesel fuel is winterized by (1) refining it to remove many of the waxy hydrocarbons so the Cloud Point or Wax Appearance Point are sufficiently low, (2) blending a diesel fuel with kerosene to lower the amount of waxy hydrocarbons present, (3) blending the diesel fuel with special additives called flow improvers or anti gelling agents that prevent the separated wax particles from collecting together, or (4) a combination of the above.  There are many over-the-counter flow improvers/anti-gelling agents that individuals can use to provide themselves with an “insurance factor.”  However, these additives must be used before the onset of any anticipated cold weather and the ingredients must be thoroughly mixed with the fuel to provide any benefit.  If you already have experienced the problem, adding additives to your fuel tank will not bring any immediate relief.  There are other mechanical solutions to the problem which involve the use of electric strip heaters for the fuel lines and fuel filters, heaters for filters that involve recirculating warm engine coolant, radiator shields to warm the engine compartment, etc.  Idling of engines will often help to alleviate a waxing problem as the recirculation of heated diesel fuel from the injectors and the engine environment will gradually raise the temperature of fuel in the vehicle’s tank.

There is however, one word of caution; never add any gasoline to diesel fuel as a means to lower the wax content.  A mixture of this type has a much great flammability and explosion potential than either gasoline or diesel fuel itself.

Virgin versus Re-Refined Engine Oils, Are They Different ?  With the recent emphasis on recycling due to environmental pollution and energy conservation concerns, the question is frequently raised as to whether there is any difference between automotive engine oils made from “virgin oils” versus “re-refined oils.”  In the past, products being sold bearing the designations “Contains or Made from Re-Refined Ingredients” were often viewed as not as good as their virgin oil counterparts because of the “recycled or used“ connotation.  

During the past decade, the re-refining industry has more than fully demonstrated its capability to consistently refine materials that are equivalent to virgin products in all performance categories.  The older Acid-Clay treatment process used many decades ago by re-refiners has long since been replaced with the same types of modern lube oil processing being used by the major oil companies. There was a time when the automotive manufacturers were concerned about the quality of these products, but that has changed because re-refined engine oils now meet the current oil performance requirements and are also registered under the American Petroleum Institute’s Engine Oil Licensing and Certification System (EOLCS).  These certified re-refined engine oils are fully acceptable under all automotive manufacturers’ warranties.  If you purchase an engine oil meeting the current performance designation but states it contains re-refined material, it possesses the same performance qualities as those oils which are formulated from conventional mineral oils (virgin products).  In other words, as long as both types of engine oils meet the same performance criteria, they’re the same.

To further encourage the use of these products, a federal mandate was issued a few years ago requiring all federal agencies to use these re-refined products whenever possible.  Many agencies have since aggressively promoted this mandate and are now using these re-refined engine oils in many vehicle and equipment applications.  More recently, the U. S. Conference of Mayors endorsed the use of re-refined oils.

Antifreeze Forever -- Modern antifreeze formulations have significantly improved over the past years and provide the needed protection to cooling systems as well as regulating the heat transfer in liquid-cooled internal combustion engines.  Questions continue to surface however, as to when should you change the antifreeze.  To add further confusion to this question of changing antifreeze, there are now new antifreeze formulations being marketed that claim to be good for the life of the engine.  Whether this is really possible, depends upon many factors such as the engine design and age of the engine, type of operating service the vehicle is being subjected to, integrity of the overall cooling system, hardness of the water being used, absence of any cooling system leaks or components being replaced, etc.

To better understand the problem, one should first consider what antifreeze is required to do.  It must prevent any freezing from occurring, inhibit any rusting and corrosion of components, prevent electrolytic corrosion, conduct heat rapidly, be chemically stable, flow readily at all temperatures, resist foaming, and resist any cavitation erosion.  Meeting all of these requirements certainly imposes a great demand on any antifreeze and water mixture.  Even though an antifreeze is properly formulated, it can be weaken by severe operating conditions (such as high speeds, heavy loads, engine hot spots, etc.), lack of proper maintenance, air leaking into the cooling system, inhibitors becoming depleted, contamination by exhaust gases and blowby, hard water being inadvertently added, etc.  To illustrate how antifreeze can lose its punch, surveys taken by vehicle manufacturers and producers of antifreeze over the past years revealed large numbers of vehicle cooling systems sampled had moderate to heavy levels of sediment such as core sand, dirt, reacted inhibitors, rust, etc.  The presence of this sediment was also found to be a major contributor to water pump seal and impeller problems.

Obviously, one should follow those recommendations governing antifreeze change intervals that are provided by the engine manufacturers.  A majority currently recommend changing every two years which is a reasonable interval assuming your antifreeze has not taken on a rusty or murky appearance.  If however a rusty or murky appearance is seen, the antifreeze needs to be changed.  

As the winter approaches, you need to check your antifreeze to see if it will give you the needed freeze point protection.  If for some reason there is insufficient protection against freezing and you have to add additional antifreeze, make sure you add the same brand of antifreeze that is in the cooling system and that you add distilled or deionized water with the antifreeze.  Mixing different types of antifreeze and using other than distilled or deionized water is unwise as it can lead to incompatibility problems down the road.

Gasoline and Fuel Economy -- As the price of gasoline increases, motorists tend to become more aware of what miles-per-gallon (mpg) they are getting with their car.  Before addressing the many factors that affect fuel economy, let’s first look at the gasoline itself.  Gasoline used to be a blend of petroleum derived compounds called hydrocarbons, and additives.  With recent environmental regulations to combat the generating of harmful emissions, an additional ingredient called oxygenates has been added to the recipe.  These are oxygen-containing compounds such as ethers and alcohols that lower the levels of carbon monoxide (CO) engines generate when operating.

There are essentially three types of gasolines now being marketed; conventional gasoline  (it contains no oxygenates), oxygenated gasoline containing oxygenates, and now reformulated gasoline.  Reformulated gasoline starts out as a conventional gasoline that has been more closely refined (with lower volatility, lower levels of aromatic and reactive hydrocarbons, etc.), oxygenates are added, and it must contain deposit control additives.  Reformulated gasolines are primarily intended for areas where the ozone levels exceed the EPA standards.

In discussing fuel economy, a convenient way is to use its Heating Value which is a measure of fuel economy.  The Heating Value measures a gasoline’s heat of combustion in terms of its British Thermal Units (BTU) per gallon.  Changes in the make-up of gasoline as mentioned above will affect fuel economy to a degree.  Comparing the three gasoline types (that is, conventional, oxygenated, and reformulated) reveal both oxygenated and reformulated will have about 2-3% lower Heating Values than conventional gasolines.

So what does this all mean?  There have been many reports of lowered fuel economy with using the oxygenated and reformulated gasolines.  Some of these certainly may be valid whereas other are questionable as accurate and reproducible fuel economy measurements are complicated and not easily performed by your typical driver or operator.  There are many factors that directly affect your car’s fuel economy with the Heating Value of fuel being is merely one of many.  Fuel economy is primarily affected by the type of engine and its overall mechanical condition,type of transmission, the vehicles’ size, its aerodynamics, the vehicle’s weight, and how the fuel is being delivered to the individual .  A recent Chevron Products Company Technical Review on Motor Gasolines publication listed estimates of fuel reductions caused by additional factors such as ambient temperature, idling and warmup, defroster use, head wind, uphill driving, poor road conditions, congested traffic, highway speed, acceleration rate, wheel alignment, type of tire, tire pressure, air conditioning use, and closed versus opened windows.  Those factors having an estimated average percent reduction of 10% or more were congested traffic (11%), acceleration rate (12%), and air conditioning (21%).  So the next time before you blame your gasoline, consider the many other factors that contribute to fewer miles per gallon.

Fact or Fiction -- Statements are often made regarding automotive products and their applications are not always completely correct.  To clarify these, each statement is followed by a Fact response if correct, or a Fiction response if incorrect.  For both responses, a brief explanation is given to support the answer provided.

Statement:   “Synthetic engine oils never wear out”


FICTION - Engine oils, whether synthetic or conventional petroleum base, will wear out.  They lose their additive ingredients and become contaminated by combustion gases and blowby, moisture, unburnt fuel, wear debris, dirt, oxidation and nitration reaction products, etc.  Because the additive package gradually loses its effectiveness and increasing levels of oil-soluble contaminants are continually being generated that oil filters cannot remove, synthetic engine oils need to be changed.
Statement:   “When refilling gasoline cans, they should always be placed on the ground”  

FACT - A steady flowing stream of gasoline generates a static electric charge that accumulates in the gasoline being transferred into the receiving can. When the can is placed on the ground during refueling (as it should), this dissipates the buildup of any static charges.  If the can is placed on a pick-up truck bed that has a plastic liner or where there is not a good potential for any “grounding”, the static charge does not dissipate.  Continued refilling will cause the static charge to gradually increase as it cannot dissipate quickly.  This increase will build to a point that the charge can jump (arc) to the metal refueling nozzle of the dispensing pump.  If the vapor-air mixture in the vicinity of this sparking  is in the flammable range, ignition can occur and a fire or explosion will result.
Statement:   “A partially filled can of gasoline is safer than one that is about 95% filled”  

FICTION - Having a container of gasoline almost filled (they should not be completely filled because you need to leave room for expansion) reduces the amount of vapor space called the ullage.  Its in this space that combustible gasoline-air mixtures can be generated.  As little as 1% of gasoline vapor in the air will create a combustible mixture that can be ignited by an electrical spark, open flame, or a heat source.  Also, the greater the ullage, the more potential for sloshing to occur which, in turn, will enhance the generation of static charge.
Statement:   “All cars operate better on premium grade gasolines”  

FICTION -You should use a gasoline having the AntiKnock Index (AKI) specified in your owner’s manual.  The AKI is the industry standard measure of the gasoline’s octane quality which is posted on all dispensing pumps.  Using a premium gasoline with an AKI of 91 (this equates to a gasoline with a Research Octane Number of about 96) for a car that only requires an AKI of 87 or 89 will not improve the car’s performance sufficient to offset the higher costs of the premium grade.  Octane wise, you’re wasting money as your car’s engine only needs that AKI quality for which it was designed.

Statement:   “Using recycled antifreeze will ruin your engine” 

FICTION - Effective recycling systems have been developed and are in use that produce an antifreeze fully meeting industry and the automotive manufacturers’ standards.  These recycling systems remove the dirt, solids, spent inhibitors, and then re-inhibit the recycled antifreeze.  These systems utilize filtration, distillation, ion exchange, and osmosis techniques to reprocess the used antifreeze.  Recycled antifreeze has been successfully used by the Federal Government in a wide variety of vehicles and equipment for the past two-three years without experiencing any problems.

Statement:   “It is unwise to store gasoline for long periods of time”  

FACT - Gasolines are primarily designed for rapid turnover as they are refined and blended for seasonal use (summer gasolines and winter gasolines differ primarily in volatility).  Storing gasoline for periods of time without proper treatment will cause the gasoline to deteriorate as a result of its undergoing oxidation leading to gums and resinous materials being formed.  These deterioration products can cause significant deposit formation in your engine’s fuel system and on intake valves  However, if stabilizer additives such as antioxidants and metal deactivators are added, the gasoline can be protected against this oxidation process.

Statement:   “Filtering used engine oil makes its ok” 

FICTION - Merely filtering oil will only remove the oil insoluble contaminants such as dirt, sand/silica, wear debris, soot, etc.  It will not remove the other oil soluble contaminants that remain in the filtered oil.  Acids, oxidation and nitration reaction products, spent inhibitors, fuel dilution, etc. cannot be removed by any filtering systems.  Reintroducing a filtered used oil into an engine system will quickly lead to oil related maintenance problems or possibly engine damage.

Statement:   “Any diesel fuel dyed red should not be used in vehicles operating on any roads or highways”  

FACT - As a result of the passage of EPA’s Clean Air Act Amendments, all diesel fueled vehicles that are operated on highways and roads must use a fuel that does not contain over 0.05 % sulfur.  This was done to reduce the levels of harmful exhaust emissions.  However, all vehicles and equipment that operate in off-highway areas (like construction equipment, those on farms, etc.) are allowed to use a diesel fuel that can have its fuel sulfur exceed the 0.05 % maximum.  By law, this fuel must be dyed red and is not authorized for use in any vehicles that are operated on highways or roads.

Statement:   “Temperature is the biggest killer for engine oils”  


FACT - Engine oil in service will gradually change during use because of its exposure to heat, the presence of oxygen, acids being formed, and the metals that it contacts which catalyze oxidation and nitration reactions.  Of all these, heat has the most effect on the rate which an oil degrades.  High operating temperatures, caused by excessive engine loads, bad timing, preignition and detonation, faulty cooling systems, over fueling, etc. , will speed up the oxidation of oil.  A general rule of thumb is - every 18 degrees F increase in temperature above 185 degrees F doubles the oil’s oxidation rate.

Statement:   “Using gasoline containing ethyl alcohol (ethanol) reduces the need for using fuel deicers/antifreeze during the winter months 

FACT - Of all the oxygenates being used, ethanol by far is the one having the most solubility in water.  Anyone who uses gasoline containing the ethanol oxygenate will already have a fuel deicer/antifreeze as part of the gasoline itself.  When the gasoline- ethanol mixture comes into contact with any separated or dispersed water that might be in your vehicle’s fuel tank or fuel lines, the ethanol will move into the water and remain there.  The presence of the ethanol now mixed with the water will prevent any ice from forming in the fuel line , filters, or fuel tanks should below freezing temperatures occur.

Thoughts to Ponder - The following are some humorous quotes that were listed on the Internet.

   He who hesitates is probably right.

   No one is listening until you make a mistake.

   If at first you don’t succeed, destroy all evidence that you tried.

   Experience is something you don’t get until just after you need it.

   For every action, there is an equal and opposite criticism.

   Success always occurs in private, and failure in full view.

   The hardness of the butter is proportional to the softness of the bread.

   To steal ideas from one person is plagiarism; to steal from many is research.

   To succeed in politics, it is often necessary to rise above your principals.

   Two wrongs are only the beginning.

   The sooner you fall behind, the more time you’ll have to catch up.

   A clear conscience is usually the sign of a bad memory.

   If you must choose between two evils, pick the one you‘ve never tired before.

   42.4 percent of all statistics are made up on the spot.

   Borrow money from pessimists - they don’t expect it back.

   Eagles may soar, but weasels aren’t sucked into jet engines.

   Bills travel through the mail twice the speed of checks.

   Love may be blind, but marriage is a real eye opener.

   Hell hath no fury like a lawyer of a woman scorned.

   If you think nobody cares about you, try missing a couple of payments.

   Plan to be spontaneous tomorrow.

   Change is inevitable....except from vending machines.

The Fuels and Lubricants Newsletter is published by Le Pera and Associates, a consulting firm dealing with petroleum product technologies and their applications. For more information, write to Fuels and Lubricants Newsletter, Le Pera and Associates, 1050 Kiln Drive, Harrisonburg VA 22801 , E-mail to “melepera@aol.com”, send a fax to (540) 432-0991, or call (540) 432-0989.  Any comments, or questions are welcome.
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