The University of Calgary
Department of Chemical & Petroleum Engineering

ENCH 501 : Mathematical Methods in Chemical Engineering
Quiz #6

Time Allowed: 50 min. November 20, 2001 A4S

A barge centaining 0.2 million barrels of crude oil was involved in an accident in the
middle of a large calm lake and the vessel broke into two parts, spilling its entire cargo. The oil
formed a circular patch of a thickness of 1.6 cm initially on the lake. Then it started to spread.
Given the assumptions and data below,

i) Plot the radius versus time pattern for the oil layer and explain your method and
reasoning;
ii) Estimate how long the oil slick will take for its thickness to decrease to 1 mm.

Assumptions and Data:

1) There are three regimes of spreading and the transitions between the regimes oceur at oil
layer thicknesses of 0.65 and 0.2 cm.

2) One barrel of oil is equivalent to 159 litres.

3) Densities of water and oil are 998 and 952 kg/m’ respectively.

4) The interfacial tension between oil and water is 0.025 N/m.

5) Viscosity of water is 1.6 mPa.s.

6) The oil is more viscous than water; it does not vaporize, expand or contract over the
period of interest. The oil neither absorbs substances from water nor releases compounds
into the water. There is also no biological activity.

7 There are no currents in the lake and the air is still.
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