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Abstract — Characteristics of water separation in a FWKO(Free Water Knock Out) vessel was investigated to remove
water from oil-water mixture. Decane, toluene, and asphalt were used as model oils. Preliminary experiments were car-
ried out for decane in a prototype FWKO vessel. Based on the results of preliminary experiments, the prototype vessel
was modified and its performance was evaluated by using toluene. The effects of experimental variables on the separa-
tion of oil-water mixture were evaluated in terms of separation efficiency. The experimental variables include water
cut(water ratio), number of baffles, residence times, and operation temperatures. The optimum conditions of water sep-
aration were found to be 0.8 water cut, 3 baffles, 1,200 sec, and 45 °C.
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Table 1. Viscosity of Asphalt and Asphalt Mixture

Temperature . Viscosi
(% C) Ratio (cP) vy
Asphalt 45 1 619.1
Asphalt-Toluene Mixture 45 1:2 100.5
(Asphalt-Toluene)-Water Mixture 45 1:4 4
(Asphalt-Toluene)-Water Mixture 35 1:4 7
(Asphalt-Toluene)-Water Mixture 25 1:4 9
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Table 2. Dimension of Free Water Knock Out Vessels[15]

Plant Name Diameter (D) Length (L) LD Volum;e W)

(m) (m) (m’)

Milne Point 3.60 245 6.8 249.38
Kinneil 3.05 12.3 4.0 89.87
Magnus 3.00 10.0 33 70.69
Ula 1 3.30 10.0 3.0 85.53
Ula2 2.64 74 2.8 40.51

Prototype 0.30 1.0 33 0.0225
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