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Fig.1 The simulating tank for crude oil weathering
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Tab.2  Stability of the selected diagnostic ratios of PAHs in crude oil during weathering process

(S.D.) RSD/(%)

DR7 DBT/(DBT+3-MD) 0.502 0.012 2.46
DRS 4-MD/(4-MD+DBT) 0.692 0.015 2.19
DRY 4-MD/(4-MD+3-MD) 0.694 0.006 0.94
DR10 4-MD/(4-MD+1-MD) 0.716 0.020 2.84
DRI1 3-MD/(3-MD+DBT) 0.498 0.012 2.48
DRI12 3-MD/(3-MD+4-MD) 0.306 0.007 2.12
DR13 DBT/(DBT+ 0.827 0.012 1.48
DR14 4-MD/(4-MD+ 0.915 0.002 0.24
DRI5 1-MD/(1-MD+ 0.810 0.013 1.66
DR16 3-MD/(3-MD+ 0.826 0.006 0.75
DR17 PHE/(PHE+3-MP) 0.717 0.012 1.70
DRI8 PHE/(PHE+2-MP) 0.689 0.016 2.34
DR19 PHE/(PHE+4-MP) 0.645 0.016 2.50
DR20 PHE/(PHE+1-MP) 0.680 0.012 1.80
DR21 3-MP/(3-MP+2-MP) 0.467 0.011 2.42
DR22 3-MP/(3-MP+4-MP) 0.418 0.009 2.27
DR23 2-MP/(2-MP+3-MP) 0.533 0.011 2.12
DR24 2-MP/(2-MP+4-MP) 0.450 0.012 2.64
DR25 4-MP/(4-MP+3-MP) 0.582 0.009 1.63
DR26 4-MP/(4-MP+2-MP) 0.550 0.012 2.16
DR27 4-MP/(4-MP+1-MP) 0.539 0.014 2.54
DR28 1-MP/(1-MP+4-MP) 0.461 0.014 2.98
DR29 CHR/(CHR+3-MC) 0.658 0.007 1.07
DR30 CHR/(CHR+2-MC) 0.717 0.019 2.78
DR31 CHR/(CHR+4-MC) 0.839 0.005 0.70
DR32 CHR/(CHR+6-MC) 0.798 0.013 1.61
DR33 3-MC/(3-MC+CHR) 0.342 0.007 2.05
DR34 3-MC/(3-MC+4-MC) 0.729 0.008 1.11
DR35 3-MC/(3-MC+6-MC) 0.672 0.020 2.99
DR36 2-MC/(2-MC+4-MC) 0.672 0.018 2.64
DR37 2-MC/(2-MC+6-MC) 0.609 0.016 2.59
DR38 4-MC/(4-MC+3-MC) 0.271 0.008 3.00
DR39 6-MC/(6-MC+4-MC) 0.567 0.017 2.95
DR40 FLU/(FLU+MF) 0.777 0.023 2.98
DR41 2-MF/(2-MF+MF) 0.749 0.010 1.35
DR42 1-MF/(1-MF+2-MF) 0.631 0.018 2.78
DR43 1-MF/(1-MF+MF) 0.836 0.017 2.05

10d 50d Y=X

, 95%
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CHANGES OF POLYCYCLIC AROMATIC HYDROCARBONS (PAHS) BASED ON
DIAGNOSTIC RATIOS IN CRUDE OIL FROM BOHAI SEA UNDER
COMPREHENSIVE WEATHERING CONDITION

CAO Lei"*?, HAN Bin"?,

ZHENG Li',

YANG Dong-Fang®’, WANG Xiao-Ru'

(1. First Institute of Oceanography, State Oceanic Administration, Qingdao 266061, China; 2. State Key laboratory of
Coastal and offshore engineering, Dalian University of Technology, Dalian 116024, China; 3. College of Fisheries and
Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract

We simulated the changes of the polycyclic aromatic hydrocarbons (PAHs) in crude oil from Bohai Sea un-

der comprehensive weathering condition to understand the process of pollution due to oil spill and leak. Some diagnostic

ratios were selected. The results show that the distribution patterns of PAHs in crude oil changed greatly after 50 days of

weathering. Compounds of naphthalene series disappeared largely, of which phenanthrene (PHE) series increased to some

extent, and series of dibenzothiophene, chrysene, and fluorene remained relatively unstable. The six customary diagnostic

ratios that applied show strong weathering-resistance. These ratios have been used to identify the oil source. Among 34

diagnostic ratios that selected as effective indicators, the series of phenanthrene, chrysene, alkyl dibenzothiophene, and

alkyl fluorene were in strong weathering resistance, being the most indicative to oil spill identification.

Key words crude oil;

polycyclic aromatic hydrocarbons (PAHs);

weathering; diagnostic ratio



