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Background

> Unidentified source of the problems

R

» Inadequate scientific reference at national level

Objective

» To create a standardized and consistent national database

through collaboration with government, institute and PTTGC
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® The host of
the national
database
formulation

® Provide
support for
sample
collection

® Collaborate in

result analysis
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2. Project Implementation Method and Approach
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® Collaborate in the
national database
formulation

® Cooperate in the
sample collection

® Provide academic
knowledge for

communication
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¢ Employ
international
standard to
support sample

analysis

® Provide additional

academic
knowledge for

communication
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Sample . Result
P Analysis Integrity Communication \Implementation
Collection Assessment /' Translation
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Guideline & protocol

for identification of

IESG

Oil Industry Environmental
Safety Group Association

sources, fingerprint

techniques, and

fingerprint analysis.
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Implementation

{5 ptt “Development of Crude Oil and Relevant Oil Product Fingerprint Library for /
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Enhancing Identification of Source of Spilled OQil and Tar ball in Thailand”

l rrnafonBioos o
©) nazvnronduonu

Diagnostic Case(s) for Crude Oil and Relevant Oil Product
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Area where oil film was
found Tar ball collection area and
October 24, 2015 nearby exploration sites
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Scientific analysis result by PTTGC's Laboratory on Tar ball Case in Hua Hin

Oct 26, 2015
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Samutsakorn — Cha-am — Hua Hin —
Songkhla

Nakornsithammarat

Crude oil from Tarn-ta-wan exploration
Site*

o
0 Crude oil from Pla Thong exploration
site*

1. Tar balls from Samutsakorn — Cha-
am — Hua Hin — Songkhla shared
similar fingerprint

2. Tar ball fingerprints from
Samutsakorn — Cha-am — Hua Hin —
Songkhla do not match with crude
oil fingerprint from Tarn-ta-wan and
Pla Thong exploration site

3. Tar ball fingerprints from
Samutsakorn — Cha-am — Hua Hin —
Songkhla do not match with Tar ball
fingerprint from Nakornsithammarat

** Suspected source samples
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Investigation of Chemical Fingerprinting of
Crude Oils, Other oils & Tarballs

Contract Research Project with Petroleum and Petrochemical College (PPC), Chulalongkorn University

Objective: to develop reliable method and biomarker fingerprinting database of crude oils
and other oils
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DNA Fingerprinting
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Biomarkers
Biomarkers Fingerprinting

Crude oils/ Tarballs Gas Chromatography-
Mass Spectroscopy
(GCMS)-GCxGC TOFMS
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What i1s Biomarkers?

- Owing to the variety of geological conditions and ages under which oil was
formed, every crude oil exhibits a unique biomarker fingerprint.

- Biomarkers are some compounds that are more degradation-resistant in the
environment as for example; Dibenzothiophene, Sterane, Terpane, and
Hopane

- Biomarkers are the importance key due to their composition can also be used
to identify their sources.
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Fingerprinting Crude Oils and Tarballs Using Biomarkers and Comprehensive
Two-Dimensional Gas Chromatography Mass Spectrometry

GCxGC TOFMS
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Profil

Crude A

Crude B

Crude C

qEEAALK
'—d‘ffvm, I ;‘H i

o.
300

r‘.:(""(“}"‘l‘\l"l ([ R T T

Crude D BRI sl




<‘> GLOBAL CHEMICAL

Comparison of tarballs and suspect sources (Crude oils/ other oils)
using diagnostic ratio of biomarkers correlation plot

Statistical
Method
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Correlation plot between spill #1 and crude #1 at 95% CL

Correlation plot
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Correlation plot between COMO02 and TBAP at 98% CL

TBAP

40.0

30.0

20.0

10.0

0.0

Correlation Plot between COMO02 and TBAP‘ Non match ‘

i

FEH
3
1
I
] I I
* _* T )
'_{_‘J—._._'
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
como2

Private & Confidential



(‘)pﬂ Conclusions 19
GLOBRARL CHEMICAL

= Set up a standard methodology and analysis method for chemical fingerprinting
identification of crude oils, tarballs, and other oils using 2D GCxGC TOFMS technique

= The methodology for biomarkers analysis used as fingerprinting of crude oils and tarballs
has been developed.

= Twenty seven biomarkers in the groups of dibenzothiophenes, hopanes, terpanes, and
steranes were identified.

= Diagnostic ratio of biomarkers correlation plot of data analysis to compare tarballs with
suspected sources (crude oils and other oils)

» Based statistical method called Diagnostic ratios, the chromatographic patterns of the
spill or tarballs samples can be classified into 4 groups including (1) Positive match, (2)
Probable match, (3) Inconclusive and (4) Non-match

» The diagnostic ratios based on the concentrations of biomarkers were then calculated and
collected in a database using excel program.

= The correlation plots of selected diagnostic ratios among 30+ different crude oils and
refined oil products are recorded in the PTTGC preliminary database.

Private & Confidential




THANK YOU ?

- il e -:_D - . o
e B e T

e P L ) 1 et - : ‘_,..og
— e
- - '.‘.*‘ - s < A Ei -
5 -.‘.' A 5 U -

- s - o 3
.ﬁ.‘: < ‘“‘\—

20



