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Abstract: In this paper,an annular tank with dimensions of 9. 7 m X 0. 45 m X 1.0 m (perimeter X
width X depth) was used as the basic test facility, Oman crude oil, mixture of Oman crude oil and
chemical dispersant,fresh water (with ink as tracer) were used as simulated pollutants,a series of
underwater oil spill physical experiments were conducted. The buoyant jet trajectories, pollutant
diffusion extents and oil droplet size distributions were chosen to investigate the impacts of cross-
flow environments and application of chemical dispersant on the transport and diffusion of under-
water oil spills.Experimental results showed that,in the cross-flow environments, the heights at
which buoyant jets begin to bend decrease with the increase of cross-flow velocities. When the pol-

lutant is freshwater with tracer, the buoyant jets mainly transport and diffuse in water column.
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However,when the pollutant is crude oil, the oil droplets of larger sizes will separate from the

bent buoyant jets and rise to the water surface,thus leading to larger pollution extents.The addi-

tion of chemical dispersant results in the decrease of the oil droplet volume median diameter,and

the oil droplet size distribution curve shifts to the smaller size direction. The above results could

provide references for further physical experimental and numerical modeling researches in the future.

Keywords: Underwater oil spill, Buoyant jet, Cross-flow environment, Oil droplet size,

Chemical dispersant
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