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Abstract
TE138207

This thesis is to utilize the waste lubricating oil by mixing it with wastewater sludge
and burned the mixture in a fluidized bed incinerator. The ratio of combustion air requirement
and the fuel mixture were varied in order to investigate the suitable ratio for complete
combustion that is the ratio that provides a high combustion efficiency and low gaseous
pollutants in the flue gas. The available heat in the flue gas also calculated. The experiments used
the ratio of lubricating oil and sludge wastes at 1:5, 2:5 and 3:5, percent by weight. The flow rate
of air was kept constant at 152.64 m’/hr or at the velocity of 20.94 cm/s, standard condition. This
velocity is 2.2 times, typically used in the design, higher than the minimum fluidizing velocity.
While the air flow rate was kept constant, the amount of fuel mixture was varied to get the

proportion ratio as specified in the experiment.

The lubricating oil received, separated into 2 layers because of their density
differences. The lower layer (heavy fraction) contained low carbon and hydrogen which was not
suitable to be used as fuel. The upper layer (light fraction) contained carbon of 84.46 percent and
hydrogen 13.06 percent. The carbon and hydrogen contents in the sludge waste were 44.64 and
11.21 percent, respectively. The upper layer portion of the lubricating oil and the sludge waste

have sufficient energy content to be incinerate -

The performance of the fluidized bed incinerator found to be depend on the ratio
mixture between the lubricating oil and the sludge waste, which in turned affected the quantity of
air required for complete combustion and sustainability of the flame. These included the
quantities of gaseous pollution ie. Carbon monoxide, sulfur dioxide and oxide of nitrogen would
be generated also. A suitable ratio of air and fuel mixture were 6.3-7.4, 8.0-9.4 and 9.2-10.9 at
the lubricating oil and sludge waste. ratio of 1:5, 2:5 and 3:5, respectively. At the specified fuel
mixture ratio, the maximum bed temperature were 740, 800 and 780 °C, respectively. The
quantities of gaseous pollutants in the flue gas were lower than the emission standard of Pollution
Control Department. The combustion efficiency for all fuel mixture and air ratio was above 99
percent. The available heat in the flue gas was calculated to be 1,402, 1,765 and 1,890 kJ/kg of
the fuel mixture at 1:5, 2:5 and 3:5, respectively. When the fuel mixture ratio of lubricating oil
and sludge wastes increased, the fuel mixture consumption decreased and the combustion

efficiency would increase.



