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INTRODUCTION:   

   In recent years, there have been a myriad of articles and studies presented on the use of seed oils and animal fats to produce bioblends-specifically Biodiesel for diesel fuel and Bioheat for heating oils.  These studies have occurred simultaneously with a growing interest in the marketing of such blends by both large and small distributors.  What was once simply a dream of some environmentalists is now a reality that garners attention from such mainstream sources as NBC TV’s “The West Wing” and music star Willie Nelson, who has his own Biodiesel blend called BioWillie.  Research on all phases of bioblends continues under the sponsorship of the National Oilheat Research Alliance (NORA), New England Fuel Institute (NEFI), the National Biodiesel Board (NBB), Brookhaven National Laboratory and the National Renewable Energy Laboratory.  The co-op venture “Biodiesel America” has also pitched in, along with state and regional oil associations and a host of both public and private sector companies and agencies.  These extensive R&D efforts focus on a variety of topics relevant to bioblends, including their production, physical and chemical characteristics, storage, and performance. 

  Any such deluge of new information can become confusing and contradictory, and fuel oil dealers may feel hesitant now about marketing of bioblends pending further clarification.  With this article, I will attempt first to illustrate the advantages of bioblends by examining their physical properties, handling, and operating performance.  This information is a compilation of those consistent findings from the many public and private sources as well as from data derived by C&S Scientific through field use.  Secondly, this article aims to show that any perceived drawbacks of using bioblends can be readily overcome with appropriate chemical treatment program. 

PURE SOY-BASED OIL vs. PURE HYDROCARBON-BASED OIL:  
   Most biofuel products are derived from soy-based oils with a 100 percent “neat” soy oil concentrate, identified as B100.  Tests have shown that this concentrate is much higher in lubricity but with about 10 percent lower BTU/gallon than typical 100 percent petroleum-based product.  The “neat” soy-based product also exhibits considerably lower sulfur content (virtually nil), half the carbon residue content, and about 5 points greater cetane than a straight petroleum-based product.  
  STABILITY:  A critical comparison point between the two products is their relative thermal and oxidative stability quotients, especially for long-term storage.  Recent exploratory studies indicate that this factor is quite similar quantitatively, even though the chemical mechanisms that promote instability are quite different for each fuel type.  It appears that in many cases, what earlier investigators attributed to oxidative instability in soy product was actually due to an increase in microbiological activity during long-term storage - typically longer than six months.

  Cold Flow:  Differences in the two types of oils are most apparent with respect to cold flow properties.  The “neat” soy product is at first glance significantly less conducive to winter operations due to its higher cloud point, pour point and cold filter plugging point (CFPP); these data points generally average 10 – 20 degrees higher than even the most paraffinic hydrocarbon-based product.  The cold flow issue is compounded by the evidence that the soy concentrate becomes quite viscous at or near its cloud point, unlike petroleum-based product that tends to yield a CFPP midway between its cloud and pour points.   Also, unlike a gelled petroleum product that readily begins to turn back into solution once  temperatures slightly above its cloud point are reached, a gelled soy product requires  much higher temperatures and longer storage times to resolubilize.

 CHEMICAL TREATMENT FOR BIOBLENDS:   

   Overall Properties:     If for no other reason than cold flow alone, a B100 fuel is not practical for use, and in fact, the upper limit recommended for any bioblend is a 20 percent soy mixture identified as B20.  At this level, studies have reported overall properties roughly linearly in proportion to its composition.  That is, the lubricity is still enhanced and the carbon residue and sulfur content are 10 percent to 20 percent lower, while the energy output and the cetane number are approximately equivalent to straight hydrocarbon product.  These results indicate that the B20 represents a truly cleaner, more effective fuel with less potential for energy-robbing soot deposits and environmentally-adverse sulfurous emissions.  Obviously, with lower soy contents, the end results are closer in properties to that of the petroleum fuel itself.  For example, typical blends of B2 (2 percent soy) and B5 (5 percent soy) indicate properties virtually unchanged from the primarily petroleum-based portion of the blend.     

  Stability and Fuel Performance:  With respect to stability questions, studies indicate that negative influences appear to be most localized when considering only the B20 blends and only after storage exceeding six months.  At lesser blends, stability is a non-issue and any adverse stability mechanisms, such as sediment and sludge, are solely attributable to the characteristics of the hydrocarbon content.  Another factor to consider in evaluating the stability potential is the method of production used, since improper mixing can lead to unstable, non-homogeneous blends.  As far as bioorganisms are concerned, this problem appears to be evidenced only in long-term storage and mostly as a result of poor housekeeping. There is some evidence, however, that in B20 blends the soy itself may contribute to a higher potential for microbial activity.

  Any issues involving thermal and oxidative stability, energy output and by-products of ignition and/or combustion can be dealt with by using multifunctional conditioners that are readily available.  For example, C&S Scientific produces many proven additive packages that address these issues and are available in a wide range of treatment ratios from 1:1,000 up to 1:7,500.  Many oil distributors already regard such conditioners as necessary tools in attaining and maintaining clean and efficient performance of conventional petroleum products.  Similar stability issues may also occur in any bioblend since they are primarily due to the predominantly petroleum phase of its composition.  It follows that the optimum approach for any biodiesel or bioheat blend is to use proven treatments that have been formulated to provide maximum fuel stability and efficiency.   

  With respect to bioorganic growth, studies show a higher potential tendency for contamination, but only in B20 blends and only over long-term storage of more than six months.  Basic good housekeeping procedures such as preventing water accumulation, maintaining clean tanks and lines, and conducting effective quality control, will minimize such growth.  Effective fuel biocides are available to clean problem tanks and to maintain fungi-free systems.  Also, distinct biocides are available that will inhibit organisms directly attributable to the soy-based portion of the blend.  As with any biocide treatment, however, its use is not advised on a constant basis due to the potential for a loss in its effectiveness over time and also due to its innate high cost of treatment.

  Cold Flow: Numerous investigations of the cold flow issue find that the cold flow properties of B2 and B5 blends are similar to that of the petroleum fuel portion of the blend.  However, at 20 percent soy levels, the cold flow properties are significantly and adversely affected, with the CFPP generally at least 10 degrees above the untreated value of the petroleum portion of the blend.  This condition obviously creates a serious potential for gelling during the critical winter months.

  To manage this problem, specially developed and tested pour point depressants are available that are able to reduce both the pour point and the cold filter plugging point to levels below those otherwise achieved by kerosene-only addition.  In fact, long-term actual field experiences using B20 with a specific C&S cold flow improver has consistently yielded operability temperatures that are far superior to that of conventional straight winterized fuels.  Most importantly, the cold weather problem can be controlled on a cost-effective basis, far less than the cost incurred through kerosene dilution.

IN REVIEW:   

  Test data and findings, derived from a multitude of sources, reveal a consensus as to the efficacy and performance of bioblends.  Additional support for these findings was obtained through studies by C&S Scientific involving field experiences, on-site trials, and laboratory tests.  In general, B2 and B5 blends offer definite advantages in improving lubricity while B20 blends also significantly reduce carbon and sulfur deposits and emissions.  

  To overcome the stability problems associated with all these blends, the selection of a properly-formulated multifunctional fuel treatment is recommended. Such treatment will also help to minimize the potential types of sediment and sludge formations, ignition deposits, and objectionable by-products of combustion typical with any fuel utilization.  In the case of B20, where cold flow becomes an important factor, specific pour point depressants are available to effectively and economically winterize such blends.  Selection of a truly responsive additive is essential, but its application will result in B20 blends superior to that of even a fully winterized hydrocarbon fuel. 

  Individual chemical products that can effectively cope with one or more of the critical issues - including thermal and oxidative stability, energy output and residual deposition, long-term storage, and cold flow - are commercially available.  In addition to such selective components, a total additive package-BIOTREAT-is now available to control all these issues in one cost-effective, concentrated multifunctional product.  This unique approach should markedly simplify the chemical treatment process necessary to ensure a clean, stable, free-flowing all-season bioblend product.     
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