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Enhanced Natural Purification of Crude Oil Contaminated Tidal Flat

Young A Kim * Kijune Sung*
Department of Ecological Engineering, Pukyong National University

ABSTRACT

Tidal flats which are ecologically sensitive, are hard to remediate once they are contaminated by oil spill accidents.
Traditional oil remediation measures focus on removal efficiency, and their improper implementation can adversely affect
crude oil contaminated coastal areas and greatly disrupt the structure and functions of crude oil contaminated tidal flats. In
this study, the oil degradation due to the implementation of remediation measures naturally enhanced using air and natural
oil sorbents was evaluated in the lower strata of tidal flats. The effects of air and natural oil sorbents on oil degradation for
two concentration levels (<500 ppm and > 500 ppm) were tested at artificially contaminated tidal flats. Fifty days after
these treatments, the natural oil sorbent treatment showed the lowest total petroleum hydrocarbon (TPH) concentration
(4.46 £ 1.47%) at the low concentration level, whereas both air and natural oil sorbent treatments showed high degradation
efficiencies at the high concentration level (29.30 +4.39%). Although the phosphatase activity decreased for all
treatments, there was no significant difference between the decreases for the different treatments; on the other hand, B-
glucosidase activities were high for both air and natural oil sorbent treatments. Although degradation efficiencies
decreased as the concentration increased, the air provision and natural oil sorbent treatment could be an effective
ecological restoration measure for oil contaminated tidal flats while minimizing the environmental impact of the
remediation efforts.
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Fig. 1. Schematic diagram of the experimental system used in the
study.
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Table 1. Physicochemical properties of tidal flat soil used in the experiment

Properties pH OM (%) TN (mg/kg) TP (mg/kg)  Water Content (%) Sand (%)  Mud (%)
Values 7.86 £0.24 2.15+0.05 292.69 +30.60 158.82£6.15 2547+1.37 36.1 63.9
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Fig. 2. Change of TPHs concentration with time at crude oil contaminated tidal flat (a) concentration level 1 (b) concentration level 2.
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Fig. 3. Change of microbial activities at crude oil contaminated tidal flat (a) phosphatase activity at concentration level 1, (b) phosphatase
activity at concentration level 2, (c) B-glucosidase activity at concentration level 1, (d) B-glucosidase activity at concentration level 2.
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Table 2. Change of physicochemical properties of experimental tidal flat soils

Treatment Concentration level 1 (<500 ppm) Concentration level 2 (> 500 ppm)
Proper- . . . .
ties day Control Air Absorbent AirtAbs Control Air Absorbent AirtAbs
0 292.7430.6% 292.7430.6% 292.7430.6° 292.7+30.6% 292.7+30.6™° 292.7+30.6™ 292.7+30.6™° 292.7+30.6™
(mg) 287.8426.2 283.4430.8 339.4+18.4™ 365.3£35.7° 318.3+83.1° 249.4419.0° 323.1+21.5% 269.7+59.6*
& 50 258.9+16.3% 228.5+11.5° 302.8+12.4%¢ 314.9420.2% 287.7438.5% 251.5+35.2° 339.5420.2% 364.2£10.9°
0 158.8+6.1° 158.8+6.1° 158.846.1* 158.846.1° 158.846.1* 158.846.1*  158.816.1°  158.8%6.1°
(m;};) 98.1410.7*° 106.9+4.0  90.5£11.2% 118.4+48.7° 67.9+31.7  78.0+28.1™  87.5+13.7"  98.446.7
50 42240554 75841550 4254760 46342790 6514133  69.6+172%  618+13.6°  69.8+2.6
Water 0 254+14%  254414%° 254414 254414  254+14° 25.4+1.49 25.4+1.49 25.4+1.49
Content 28.5+1.8° 27017 26.0+1.8%  243+12%  243412%  259+1.6™  26.0+2.1%  26.0+1.2°
(%) 50 32.040.7°  31.843.7"  354+41.8%  362+1.5%  31.141.2%9  293+74%d  30.1+1.7%¢  30.8+2.3«
0 7.86+024° 7.86+024° 7.86+0.24° 7.86+0.24°  7.8610.24° 7.8610.24°  7.86£0.24"  7.86+0.24°
pH 1 8.71+0.09°  8.55+0.55*  8.13+0.17" 8.46+0.21% 825+0.63®  82440.12"  8.00£0.22"  7.95+0.05%
50  829+0.28% 8.64+0.16°  8.26+0.41*™ 7.924025™ 8.49+036"  8.77+0.17*°  8.19£0.42®  7.91+0.20
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