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Abstract: The explosion induced by Huangwei pipeline leakage on Nov 22 2013 caused petroleum
pollution in Jiaozhou Bay. In this study the original spilled oil and oil residue were analyzed by gas
chromatography-mass spectrometer for revealing short-term weathering effects on conventional
biomarker diagnostic indicators of terpanes steranes and PAHs ( polycyclic aromatic hydrocarbons) .
The results showed that about 40% weathering loss especially the light component before n-C,, has
occurred mainly during the first ten days. Due to the complicated coastal environment natural
weathering degree is slightly higher than that of the simulated weathering. In the natural weathering
process during the 15 days steranes and terpanes diagnostic ratio affected by weathering is smaller
( relative standard deviation RSD% < 5%) . Furthermore most alkylphenanthrene indexs were
affected by the weathering process with RSD% of 5% —20% . In addition the diagnostic ratio of

alkylated dibenzothiophenes in petroleum as a tool for maturity assessments such as MDBT/MP
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4-EtDBT/2 4-DMDBT 2 4-/1 4-DMDBT 4 6-/1 4-DMDBT can also well be used for the short—

term weathered spilled oil identification.

Keywords: Biomarker PAHs weathering diagnostic ratio of alkylated dibenzothiophenes oil spill

identification.
'?.2010 2011
( Environment forensics)
2
23
49
2013 11 22 “ 7
1
1.1
(QD-0d) 2013 11 22
2013 11 22
15d ( QD45d) .
( HY043—1997) 3—4 L ( )
0.3 cm ( SPX-400IC) ( SPX-400IC) :
80% 0% ; 26 C 20 C; 60% 80% ;
5.10.15d 1 Q-5d.Q40d. Q45 d.
N -5—10 C
1.2
0.2 ¢ 10 mL 15 min.
3g ( 100—200 180 °C 20 h)
20 mL
15 mL (F1) 15 mL
( 1:1) (F2). 1 mL.
- ( GCMS) ( )
GC  6890N HP-5(30m x 0. 32 mm) 0.25 m; He
40 cme*S™": 80 C 4 °Cemin ™" 300 °C 30 min. MS  5973N
250 °C 150 C; 70eV; NISTO2L.
1.3

lg
200 pL



9 : 1743

( C24D50)
(m/z2217 m/z191) N
GB/T 21247—2007. N
GB/T 21247—2007. D,,- . QD-0d
QD-5d 3
0.8%:; 0.38%.
2
2
2.1
46
10 d 5 20% 10 40%
15 40% —50%
( QD-0d) nC,,—nC;, nC,,
; 15d (Q45d) nC,,—nC,, ( Pr)
(1 UCM( Unresolved Complex Mixture )
TIC Fh TIC Pr
QD-0d QD-15d

UCM
1

1 1 L L
10.00 20.00 30.00 40.00 50.00 60.00 10.00 20.00 30.00 40.00 50.00 60.00
it i8)/min At 1E)/min

1

Fig.1 GC chromatograms of aliphatic hydrocarbon in the spilled oil and weathering oil residue after 15 days
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Fig.2 Variability of some diagnostic ratio with weathering time
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Fig.3 Variability of some common indices in n — alkane and isoprenoid (a b) and pentacyclic

terpanes and sterane ( ¢ d) during the weathering process
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Fig.4 Exiracted ion chromatogram of phenanthrene ( m/z 178) and methylphenanthrene ( m/z 192)
in the spilled oil and weathering oil residue after 15 days
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Fig.5 Variability of parameters in methylphenanthrene during the weathering process
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Fig.6 Extracted ion chromatogram of dimethyldibenzothiophene ( m/z 198) in the spilled oil

and weathering oil residue after 15 days
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Fig.7 Variability of parameters in alkylated dibenzothiophenes during the weathering process
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