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The effect of nine antioxidants of known chemical structure was evaluated in a soy-based,
additive-free B100 that had poor stability but was otherwise ASTM D6751 compliant. The nine
antioxidants evaluated included four non-functionalized phenolics, three functionalized
phenolics, and two amine-based antioxidants. Each of these additives was added to the B100 at
both 1,000 ppm and 2,000 ppm. The additive-free B100 and the 18 additized B100 samples
were evaluated according to five stability-related tests: Rancimat (EN 14112), modified D2274
total insolubles, modified D2274 iso-octane insolubles, Post-D2274 Total Acid Number (TAN),
and Post-D2274 Peroxide Value (PV). Results of the additized fuels were compared against the
additive-free B100, both before and after D2274 stressing, as appropriate. These five test
variables were also cross-correlated to reveal more information concerning the performance of
the nine antioxidants.

Results indicated that the best overall antioxidants were two non-functionalized phenolics,
MBDTBP [4,4’-methylenebis(2,6-di-tert-butylphenol)] and BHT (butylated hydroxytoluene).
Another phenolic, DTBP (2,6 di-tert-butylphenol) as well as one functionalized phenolic,
DTBDMAC (2,6-Di-tert-butyl-alpha-dimethylamino-p-cresol, which is a tertiary amine modified
phenolic) and one amine-based antioxidant, PDA (phenylene diamine) also gave good
performance. The amine-based nonylated diphenylamine (NDPA) was completely ineffective in
inhibiting D2274 total and iso-octane insolubles or in reducing Post-D2274 TAN and PV. All
additives that gave low D2274 total insolubles also gave low iso-octane insolubles. Additives
that gave the best performance in the D2274 test also gave the lowest Post-D2274 TAN values.
Rancimat induction period (IP) did not in general correlate well with any other variable.
However, all additives that imparted very high Rancimat IP also gave excellent modified D2274
results.



