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failure, 161 
quality assurance program, 140-141 

Fuel system treatment program, 167 
Fuel tank, 27 
Fuel thief, 120 
Fuel treatment biocides, 148-150(tables), 
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Injector deposits, 73(tables), 74 
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materials for identification, 39(table) 
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Microbial contamination--Continued 
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biocide testing, 101 
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cide testing, 96, 101 
Microbiological slime, 84-89 
Microbiological techniques, 44 
Microorganisms in water, 6 
Microscopic techniques for identifying fuel 

system contaminants, 40(table) 
Middle distillate fuels, 105 
Middle distillate stabilizers, 110-111 
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Preservation of distillate fuels in storage, 95 
Prevention of microbial growth, 15 
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Pyridinethiols--toxic to marine life, 11 
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Quality assurance program, 114-118 
Quality control, 114-115, 139 
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RCRA. See Resource Conservation and Re- 
covery Act 
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inants, identif icat ion,  38, 39- 
40(tables), 42 
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Reliability of material, 114-115 
Reproducibility of test method, 145 
Resource Conservation and Recovery Act 
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Sample analysis of fuel sludge, 20-21(figs) 
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appendix, 34 
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Scanning electron microscopy (SEM) to 
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Seawater-oil mixture, 99 
Sediment composition 
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in fuel tanks, 170(fig) 
sequential extraction, 19 

Sediment contamination in filter plugging, 
84-85 

Sediment deposits, 105, 107 
Sediment formation 

in navy distillate fuels, 2-9, 16-17, 28, 43, 
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Sedimentation, 108-109(figs), ll2(fig) 
Sediments in fuel samples, 90(fig) 
SEM. See Scanning electron microscope 
Shipboard tanks, microbiological contami- 

nation, 28 
Silica gel filtration--effect on stabilizer ad- 

ditives, 110(table) 
Slime, 146 
Slime and debris in diesel fuels, 84-88 
Slimes, 6, 84, 88 
Sludge in fuel tanks, sample analysis, 20- 

21(figs) 
Society for Industrial Biology, 96 
Soluble protein method for fungi in fuel, ap- 

pendix, 35 
Spectroscopic techniques for identifying 

fuel system contaminants, 38, 40(ta- 
ble) 

SRB. See Sulfate reducing bacteria 
Stability characteristics of fuels, 1, 63-64, 

157 
Stability effects 

of additives, ll0(table) 
of anti-oxidants, ll2-113(table) 

Stability properties of diesel fuels, 160, 
190(table) 

Stability samples after biocide treatment, 177, 
178-180(figs) 
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Stability test techniques, DOE literature 
search, 191 

Stability tests on diesel fuels, 159 
Stability treatment, 167 
Stabilizers, middle distillate, 110-111 
Standards and Specifications. See also ASTM 

DuPont F21 accelerated stability test, 159 
General Electric 

GEI-41017F, 167, 168(table, ftn) 
Society for Industrial Biology 

SIM SP-2, 96 
US 

DF-2, 115 
F-76, 115 
JP-4, 106, 115 
JP-5, 106, 115 
JP-8, 115 
MIL-S-53021, 96, 167, 176-177, 181 
MIL-T-5624, 106-107 
VV-F-800D, 187, 188(table), 192 

Storage 
diesel fuels, 119,135-139 
hydraulic oils for offshore use, 98-99(table) 
long-term, of diesel fuels, 163 
microbial control of hydraulic oil for off- 

shore use, 98-99(table) 
preservation of distillate fuels. 95 
system design, 137 

Storage tanks 
biocide treatment, 10-11, 15, 23-25,148, 

151-154 
cleaning, 152, 155, 158 
construction, 167-168 
design, 3(figs) 
distillate fuel, 16(fig) 
filter plugging, 169 
fuel suction boom, 169 
preventive maintenance, 169-181 
sludge, 169(fig) 
stability testing, 159 

Subfractionation of acids and bases, 50-51, 
53-55(tables), 59 

Suction boom, t69 
Sulfate-reducing bacteria, 6-8, 15 
Sulfate-reducing bacteria in presence of hy- 

drogen sulfide odor, 96 
Sulfides--anaerobic generation, 10 
Sulfur 

compound stability, 193 
in fuel emissions testing, 64, 65(table) 
in stored oil, 6, 82 
removal by hydrogen treating, 96 

Surfactant metabolites--effect on filter/sep- 
arators, 15 

Surveillance program for diesel fuel in long- 
term storage, 143-145 

T 

TABAD. See Tertiary butylamine pyridine 
Tank cleaning, 152-158 
Tank corrosion, 15 
Tank sampling for biomass estimation, lab- 

oratory analytical methods, 27 
Tank sediment 

housekeeping procedures, 21-28 
sample analysis, 20-23(figs) 
test procedures, 64-67, 75-79 

Tank vents, 136 
Tankers, 114, 116-117 
Tanks, whole fuel storage, 148 
Temperature, 121-122(tables) 
Tertiary butylamine pyridine N-oxide (TA- 

BAO). 103 
Test memod for evaluation of biocides, 96, 

101 
Test vehicle preparation, 64-66 
Testing fuels in long-term storage. 145 
TGA. See Thermogravimetric analysis 
Thermal deposits, 105-110, 113 
Thermal stability of aviation turbine fuels, 

143 
Thermogravimetric analysis (TGA), 19-20 
Time factor in storage, 98 
Training, 114 
Transort of bulk petroleum, 115 
Treatment, fuel and water soluble biocides, 

146 
Treatment off-shore, 153-154 
Treatment onshore, 151-153 
Treatment programs 

analysis, 162(table) 
biocide additives, 161-163, 176-177 
for fuel stability, 157 
monitoring, 177 
to prevent diesel fuel deterioration, 160 

Triazine biocide, 98(table) 

U 

Underground storage, 1 
Underground tanks, 135-137 
United States Standards. See Standards and 

specifications 
Unstable diesel fuel 

effect on injector coking vehicle perform- 
ance, 63, 79 

testing, 64 



Urease activity testing, 19 
User specification limits diesel fuel stability 

and cleanliness properties, 190(table) 

V 

Vacuum pump, 124(fig) 
Vehicle performance, injector coking prob- 

lems, 63, 74 
Vehicle preparation for testing, 64-66 
Vent pipe inlets, 137 
Vents, 136 
VGO. See Virgin gas oils 
Virgin gas oils, 108-109(figs) 

W 

Water aeration, 10 
Water as a fuel contaminant 

cause of corrosion and fuel degradation, 
2, 7-12 

diesel fuels, 160, 169 
effect on diesel fuel gum, 10, 90-91(figs), 

93(table) 
elimination from fuel handling systems, 17 
in fuel tanks, 146 
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Water-bottoms biocide treatment, 24(fig), 
148-150(tables) 

Water drainage in fuelhandling systems, 23 
Water haze, 193 
Wind speed, 123(table) 

X 

X-ray fluorescence spectroscopy (EDXRF), 
38-39 

Xylose utilization testing, 19 

u 

Y. lipolytica. See Yarrowia lipolytica 
Yarrowia lipolytica (formerly Candida), 30- 

31(table), 44 
Yeast, 146 
Yeast contamination 

in diesel fuel systems, reference materials 
for identification, 39(table) 

in shipboard tanks, 8, 28 

Z 

Zinc emissions in fuel analysis testing, 64, 
65(table) 




