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Oil pollution in seawater is determined by gravimetric, IR, HPLC, GC, GC/MS and
ultraviolet fluorospectrophotometric (UVF) methods.Crude oils and chrysene were used
as reference material in UVF technique in which the measurement is based on intensity of
fluorescence compounds in the references, but their amounts in crude oils are not the
same. Thus, the oil level determined in the samples differs depending on the reference
materials used. Some authors gave the results by using both crude oil and chrysene as
references (Emara and El-Deep 1988; Badawy and Al-Harty 1991; Abdullah et al. 1996)
whereas some used either chrysene according to the UNEP (1986) (Yilmaz et al., 1998;
Komilios et al. 1998; Shriadah 1999) or crude oil (Ehrhardt and Petrick 1989; Emara
1990; Weber and Bicego 1990; Ehrhardt and Burns 1993, Lara et al. 1995; Giiven et
al.1996,1998, Shriadah 1998; Al-Saad et al. 1998; Zanardi et al. 1999a, b).

In this paper, the importance of the reference materials is examined in determining the oil
pollution level in seawater and a correlation equation is proposed for unspecified
pollutant oils.

MATERIALS AND METHODS

The reference crude oils were obtained from the [zmit refinery (Sea of Marmara) (No.1-
6) and Botas (No.7) at the end of pipeline (eastern Mediterranean). They were transported
by tankers through the Black Sea, Bosphorus (especially former Soviet Union) and the
Sea of Marmara, Dardanelles and Mediterranean Sea. The crude oils are listed in Table 1.

Chrysene (Merck).Solvent : Dichloromethane(DCM) and hexane (HPLC grade, Lab-
Scan) controlled by GC/MS.

The calibration curves were plotted in concentrations of 0.25-1.5 pg/mi for crude oils and
0.05-0.3 pg/ml for chrysene in hexane. The fluorescence intensity was measured at
310/360 nm (ex/em) by UV fluorospectrometer (Shimadzu, RF-1501) and the related
equations were taken from this apparatus.

The correlation equation was calculated from the equations of standard curves of crude
oils examined by using least squares method via formula as :

F=a.c+b F,= absorbance, a and b = constant, ¢ = concentration

The seawater samples were collected the Black Sea, Bosphorus (northem entrance ) ( 22
Oct 1998 ), Dardanelles ( northern entrance ) (22 Aug 1998 ),
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Figure 1. Sampling stations

Table 1. The equation of the standard curves of crude oils and chrysene.

Reference materials Equations”
Crude oil
1-Saudi Arabia F1=618.49 ¢ + 41.867, ’=0.99
2-Egypt F1=693.12 ¢ +30.265, *=1.00
3-Libya Fi=611.11 ¢ +33.669, r*=0.99
4-Syria Fy=505.87 ¢ + 46.145, *=0.99
5-Former Soviet Union F1=662.49¢- 0.259, r’=1.00
6-Iran F=505.30 ¢ +30.631, r*=0.99
7-Iraq F=488.59 ¢ +49.758, *=0.99
Chrysene F=2184.7 ¢ + 107.210,1*=0.99

*: Each curve was plotted for six experiments.

Sea of Marmara (22 Oct 1997), and eastern Mediterranean Sea (24 Oct 1998). The
sampling stations are shown in Figure 1.

All samples were taken in triplicate. The 2.8 L sea water sample was extracted with 3x50
ml DCM and organic phases were combined and dried on anhydrous sodium sulphate
then distilled at 40°C. The residue was dissolved in hexane and the volume adjusted to 10
ml with hexane and its fluorescence intensity was measured at 310/360 nm (ex/em) as
indicated above. The oil pollution levels in sea water were found by using the equation of
standard curve of each crude oil and chrysene.
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RESULTS AND DISCUSSION

The equation of the standard curves of seven different crude oils and chrysene are given
in Table 1. The correlation equation calculated from seven crude oils is:

Fi=583.567¢+33.15 r=0.99 F, = absorbance , ¢ = concentration.

Table 2 shows the results of oil pollution at different stations calculated by each standard
equation of crude oils and chrysene references and also the correlation equations. The
ratios of crude oil/chrysene are given in paranthesis. The highly variable results were
obtained in the oil pollution level of the same area by using crude oil and chrysene
references. The oil concentration in seawater was within a range of 0.72-3.79 ng/L for
crude oil and 0.10-0.75 pg/L for chrysene references. Comparing level of oil
measurements in the same area, the concentration calculated from chrysene is much lower
than that of crude oil references. When we considered the oil pollution results given in the
literature based on chrysene and crude oil references, we found that the level of crude
oils were higher than chrysene as 0.66 time (Emara et al. 1988), 2-3 times (Badawy and
Al- Harty 1991) for Kuwait crude oil and 20 times for Seligi crude oil (Abdullah et al.
1996). As can be seen in the Table 2 the oil pollution levels based on crude oil are 3.9-
9.9 times higher than the values found by chrysene references.

The data demonstrated that measurements of oil pollution based on solely a chrysene
reference had not given true results because chrysene is one of the many fluorescent
compounds in crude oil with varying amount.

The pollution level measurements in the same area changed slightly depending on the
crude oil used as reference, for the fluorescent constituents vary in oils of different
origins.

The difference between maximum and minimum oil concentration values calculated in
Table 2 for various crude oil references varied as 1.36-2.70 npg/L. Iranian crude oil
equation gave the highest pollution result while the lowest value was obtained by
Egyptian crude oil. The role of reference oil in the level of pollution ranked as Iranian >
Iraqi > Syrian > Libyan > former Soviet Union > Saudi Arabian > Egyptian.

Ehrhardt and Petrick (1989), suggested that the usual reference substance was a crude oil
likely to be used or transported in the area under investigation. Our findings
experimentally supported this opinion. Hence, the origin of crude oil must be known in
determining oil pollution in seawater. In the case that the origin of pollutant oil is
unknown the proposed correlation equation can be used to minimise the errors for the
area indicated. The difference percent between the results of crude oil references with
correlation equation was found within a range of 0.00-0.17%.

This work comprised pollution by the crude oil in the Middle East and the Black Sea. For
the other seas of the world new correlation equations must be calculated based on the oils
transported.

It seems necessary that a principle must be accepted on which the sea poilution
measurements shall be based.



REFERENCES

Abdullah AR ;Woon WC, Bakar RA (1996) Distribution of oil and grease and petroleum
hydrocarbons in the straits of Johor. Peninsular Malaysia Bull Environ Contam
Toxicol 57:155-162.

Al-Saad HT, Shamshoom SM, Abaychi JK (1998) Seasonal distribution of dissolved and
particulate hydrocarbons in Shatt Al-Arab Estuary and the North-West Arabian Gulf
Mar Pollut Bull 36:850-855.

Badawy MI, Al-Harty F {1991) Hydrocarbons in seawater, sediment and oyster from the
Omani coastal waters. Bull Environ Contam Toxicol 47: 386-391.

Ehrhardt M, Petrick G (1989) Relative concentrations of dissolved/dispersed fossil fuel
residues in Mediterranean surface waters as measured by UV Fluorescence. Mar
Pollut Bull 20: 560-565.

Ehrhardt M, Bums K (1993) Hydrocarbons and related photo-oxidation products in
Saudia Arabian Guif coastal waters and hydrocarbons in underlying sediments and bio
indicator bivalves. Mar Pollut Bull 27: 187-197.

Emara HI, El-Deep KZ (1988) Distribution of dissolved petroleum hydrocarbon in the
southern Arabian Gulf. J Sci Res Math Phys Sci A6: 191-203.

Emara HI(1990) Oil pollution in the southern Arabian Gulf and Gulf of Oman. Mar Pollut
Bull 21: 399-401.

Giiven KC, Yazict Z , Unlii S, Okus E, Dogan E (1996) Qil pollution on seawater and
sediments of Istanbul Strait, caused by Nassia Tanker accident Turkish J Mar Sci
2:65-89.

Giiven KC, Unlii S, Okus E, Dogan E (1998) Chronic oil pollution in the Bosphorus, the
Sea of Marmara and Dardanelles. Proceedings of symposium by the International
Atomic Energy Agency (IAEA), Monaco, October 5-9 IAEA Vienna, (printed in
1999) pp.73-77 .

Komilios S, Drakopoulos PG, Dounas C (1998) Pelagic tar, dissolved/dispersed
petroleum hydrocarbons and plastic distribution in the Cretan Sea, Greece. Mar Pollut
Bull 36: 989-993.

Lara RJ, Asteasuain A, Rusansky C, Asteasuain R(1995) Distribution of petroleum
hydrocarbon in waters of the Bahia Blanca Bay, Argentina. Mar Pollut Bull 30:281-
283.

UNEP (1986) Baseline studies and monitoring of oil and petroleum hydrocarbons in
marine waters (MED POL 1). MAP Technical Report Series, No.1: 81-86.United
National Environment Programme, Geneva, Switzerland.

Shriadah MMA (1998) Impacts of an oil spill on the marine environment of the United
Arab Emirates along the Gulf Oman. Mar Pollut Bull 36: 876-879.

Shriadah MA (1999) Oil contamination along oil tanker routes off the United Arab
Emirates (The Arabian Gulf and the Gulf of Oman). Bull Environ Contam Toxicol 63:
203-210.

Weber RR, Bicego MC (1990) Petroleum aromatic hydrocarbons in surface waters
around Elephant Island, Antartic Peninsula Mar Pollut Bull 213 448-449.

Yilmaz K, Yilmaz A, Yemenicioglu S, Sur M, Salihoglu 1, Karabulut Z, Telli Karakog F
Hatipoglu E, Gaines AF, Phillips D, Hewer A (1998) Polynuclear aromatic
hydrocarbons (PAHs) in the Eastern Mediterranean Sea. Mar Pollut Bull 36: 22-925.

Zanardi E, Bicego MC, De Miranda LB, Weber RR (1999a) Distribution and origin of
hydrocarbons in water and sediment in Sao Sebastiao, SP, Brazil. Mar Pollut Bull
38:261-267.

Zanardi E, Bicego MC, Weber RR (1999b) Dissolved/dispersed petroleum aromatic
hydrocarbons in the Sao Sebastiao Channel, Sao Paulo, Brazil. Mar Pollut Bull
38:410-413 .



