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PINIT JIRUKKAKUL : ADDITION OF ADDITIVE TO EUCALYPTUS
BARK FUEL FOR BOILER. THESIS ADVISOR : ASST. PROF.

WEERACHAIL ARJHARN, Ph.D., 239 PP

DEPOSIT s FOULING  SINTERING /EUCALYPTUS BARK /KAQLIN

Eucalyptus is the one of the economic trees and also important for pulp and

paper processing in Thailand. In 2003, the area for growing eucalyptus was about 5.3
MTons with the harvesting yield of 53 MTons per period in 3-4 periods, resulting in
the annual production of about 10-14 MTons. From the pulp processing, barks of
eucalyptus have been generated for 20w (approximately 2-2.8 MTom. As the bio-fuel,
the energy from this amount can be calculated to be equal to 298.39-417.75 ktoe of
crude fuel. However, the eucalyptus bark utilization in the boiler is still limited due to
its high moisture content, low density and high alkali content. These may affect the
fouling, slagging and corrosion in the combustion chamber. This research was aimed to
study the physical and chemical properties of the eucalyptus bark from the North-
eastern part of Thailand in order to evaluate its effects on the combustion chamber. In
addition, the possibility to reduce those effects by addition of kaolin was also studied.
The moisture content of eucalyptus bark was 47.65% and the heating value was found
at 16,533 klkg The density values of pieced and shredded barks were 127.45 and 215
kgm®, respectively. The amount of carbon, hydrogen, nitrogen, sulfur and oxygen were

3913, 3191, 0.53, 0.41 and 47.81%, respectively. The ash content, volatile compound,




fixed carbon, and chlorine were 9.17, 69.23, 21.61, and 0.98 | respectively. When
eucalyptus bark was processed into the pellet, it showed the moisture content at 11-13%
twet basis, why and its density increased to be 715 kgim®. Based on the oxide value in
eucalyptus bark, #t mdicated the tendency to cause the fouling, slagging and corrosion.

The oxide from fresh eucalyptus bark was more suitable for boiler than that from

eucalyptus bark pellet or bottom ash. Addition of kaolin for 3% could reduce the
fouling and corrosion for 59.1 and 77 4% , respectively. In addition, increasing the
kaolm to 10% could increase the reduction of fouling and corrosion to be 72.3 and
83.0% , respectively. However, efficiency was reduced for 9.5 and 26.9% at the same
pressure level. At 12+« (wb) of kaolin, the slagging and low pressure was occurred.

Based on the economic analysis, pellet fuel has a potential to replace the charcoal

although it production cost is increased. Utilization of dried eucalyptus bark could
reduce the production cost about 0.62-0.96 MTHB for every | MW of electricity
produced from charcoal. The utilization of fresh eucalyptus bark and kaolin together

resulted m a cheaper cost than bituminous and other biomass, resulting in the highest

profitability.
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