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Deepwater Horizon Oil Spill

April 20th, 2010

July 15th, 2010y ,



On going cleanup efforts 
Walton County, Florida 2011



How Restek got Involved



Criminal Forensics



Environmental Forensics



Riser Pipe Oil from the 
Deepwater Horizon Spill
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The problem...



Basics of GCxGC

Modulator

From
Injector

Focuses effluent from 
primary column (cold jet) 
and “injects” this effluentand  injects  this effluent 
(hot jet) to secondary 

column

To Detector

Fast detector to record
1st Dimension 2nd Dimension

Fast detector to record 
50‐500 ms wide peaks

Orthogonal 
phases



Modulator and Secondary 
OvenOven

Secondary Oven

Modulator



Pristane Phytane Riser Pipe Oil from the 
Deepwater Horizon Spill
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Increasing Peak Capacity with
Efficient SeparationsEfficient Separations

O ti l i l it d GC h ti tOptimal carrier gas velocity and GC oven heating rate

Preservation of first dimension separation

 Second dimension separation (or modulation time) 
matched for 3‐5 slices of first dimension peakmatched for 3 5 slices of first dimension peak

 Long first dimension columns that “naturally” 
t id k d ffi i t ti (60generate wider peaks under efficient operation (60m 

x 0.25mm ID)



15m x 0.25mm x 0.25µm Rxi-5Sil MS
1.5m x 0.18mm x 0.10µm Rtx-FLD1.5m x 0.18mm x 0.10µm Rtx FLD

120m x 0.25mm x 0.25µm Rxi-5Sil MS
1.0m x 0.18mm x 0.10µm Rtx-FLDµ

Fort Irwin Fog Oil (zoomed in)
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Adamantane (m/z 136)



Biomarkers

 Hydrocarbon groups in petroleum used for chemical fingerprinting

C l l l f f l li i iComplex molecules from formerly living organisms

Resistant to weathering, or degrading in the environment

Every crude oil may exhibit unique biomarker fingerprintEvery crude oil may exhibit unique biomarker fingerprint.

 Hopanes (m/z 191) and Steranes (m/z 217) are common biomarkers



Sample Preparation

Experimental
Sample Preparation

Crude oil samples were diluted to 10mg/mL in methylene chloride.
Tarball samples (100mg) were added to methylene chloride and soaked 
overnight The samples were then filtered and further diluted inovernight. The samples were then filtered and further diluted in 
methylene chloride.

GCxGC‐TOFMS (LECO Pegasus® 4D)GCxGC‐TOFMS (LECO Pegasus  4D)
Column: 60m x 0.25mm x 0.10µm Rxi‐17Sil MS (primary); 
1m x 0.25mm x 0.10µm Rxi‐1HT (secondary)
Injection: 1µL split injection (10:1) with a Sky Precision liner with woolInjection: 1µL split injection (10:1) with a Sky Precision liner with wool
He carrier gas, 1mL/min corrected constant flow 
Oven: 40°C (1 min), 2.5°C/min to 320°C (7 min) primary oven , +5°C 
secondary oven offset
Modulation period : 2.8sec
TOFMS source temperature : 250°C
Acquisition range: 45 to 550u at 100 spectra/secq g p



Riser Oil

South Louisiana Crude

Basrah Light, Iraq

TIC



Riser Oil

South Louisiana Crude

Basrah Light, Iraq

m/z 217, 218, 191



Riser Oil

Weathered Riser Oil

TIC



Riser Oil

Weathered Riser Oil

m/z 217, 218, 191



Hopanes and Steranes Diagnostic Ratios

Hopanes (m/z 191)

31abS = 17α(H), 21β(H)‐22S‐Homohopane

Steranes (m/z 217)

aaa20S_C = ααα 20S Cholestane
30ab = 17α(H), 21β(H)‐Hopane
Ts = 18α(H)‐22,29,30‐Trisnorhopane
Tm = 17α(H)‐22,29,30‐Trisnorhopane

aaa20R_C = ααα 20R Cholestane

Ratio = 100 x A / (A+B)





Tarball #1
Tarball # 1: Oily Mix
Sampled:  April 5th 2011
Location: Ed Walline Park, FLLocation: Ed Walline Park, FL 



Non Match



Tarball #11
Tarball # 11: Core, 5lb chunk
Sampled:  July 16th 2011
Location: Ed Walline SP, FLLocation: Ed Walline SP, FL



Possible Match



C2 and C3 dibenzothiophenes 
(m/z 212, 226) Hopanes (m/z 191)(m/z 212, 226)
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Ed Overton

Ed Overton, Professor Emeritus at Louisiana State University, for 
the riser pipe oil sample

Professor emeritus at Louisiana State University

Susan Forsyth
Susan Forsyth for the tarball samples. 


