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Objectives
 Identify key questions about dispersant chemical 

occurrence, fate, and transport

 Identify research gaps & active groups

 Recommendations



What chemicals were applied?
 Proprietary information

 Patents provide some information

 Quantities/ratios and minor components not known

Not shown: Petroleum distillates, propylene glycol, 2- butoxyethanol



How are the chemicals measured?
 Lack of information/methods delayed onset of monitoring 

efforts

 Gas chromatography/mass spectrometry (GC-MS/MS) 
methods available for volatile/semi-volatiles
 Petroleum distillates, propylene glycol, 2- butoxyethanol)

 Liquid chromatography/mass spectrometry (LC-MS/MS) 
methods not available for polar components
 Diethylhexyl sulfosuccinate (DOSS)
 Span 80
 Tween 80
 Tween 85



Where are the chemicals now?
 Limited field data available to public
 ng/L levels in water column (Kujawinski, Gray, EPA, 

ECOGIG)
 little sediment data

 Data gaps (OSU via ECOGIG)
 occurrence in water column, sediment, and marine snow
 chemical form(s) present  
 sedimentation via deposition of marine snow  



What environmental processes 
potentially affected chemical fate?
 Partitioning (no change in mass)

 water to sediment (Brownawell, SUNY Stony Brook; Ferguson, 
Duke; Field, OSU)

 water to air (Valsaraj/Ehrenhauser, LSU)   

 Transformation Reactions (mass lost/change in chemical 
form)
 photolysis (Linden, Rosario-Ortiz, U. Colorado)
 biodegradation (Venossa, EPA; Suflita, U. Oklahoma)

 mineralization (CO2, H2O, SO4-)
 partial degradation to intermediates (OSU, Brownawell and 

Ferguson)
 hydrolysis rates pH and temperature dependence (OSU)





Methods development challenge

 LC-MS/MS not well suited for screening unknowns

 LC-MS/MS requires training the instrument with standard 
materials (so must know structures) 

 Confidence in data quality requires stable-isotope 
labeled standards (takes time and $ to synthesize)

 Quality control needed to prevent data artifacts 
(background levels, loss during collection, transport, and 
storage)


