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Abstract — Characteristics of pyrolysis, partial oxidation, combustion of chlorella, which is one species of micro-algae,
were determined by using thermobalance reactor(I.D. 5.5 cm, Height 1 m). Effect of reaction temperature(500~800 °C),
water content in chlorella(0~60%), and oxygen content(0~21vol%) on thermal decomposition of chlorella were also
determined and analyzed to investigate the kinetic characteristics of pyrolysis, partial oxidation and combustion. As the
temperature and partial pressure increases, the carbon conversion increases. In case of pyrolysis, carbon conversion and
reactivity sharply decreased with increasing moisture content. However, carbon conversion and reactivity decreased at
60% water content in case of partial oxidation and combustion. As reaction temperature and oxygen content increased, car-
bon conversion increased and the combustion reaction rate equation for chlorella has been presented.
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Table 1. Proximate, ultimate, and ash analysis of chlorella

Proximate analysis Ultimate analysis

(Wi%) Chlorella (Wi%) Chlorella
Volatile matter 71.52 C 50.55
Fixed carbon 13.80 H 7.85
Ash 8.99 (0] 21.18
Moisture 5.69 N 10.68
Heating value (kcal/kg) 5,370 S 0.63
P,Os: 355 Fe,0O4 1.98
. K,0: 30.9 Mo: 0.7
Ash analysis Csig: 253 Si(;)z: 0.64

MgO: 506 ALOy; 055
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Fig. 1. Schematic diagram of thermo-balance reactor.
1. Preheater 7. Vacuum pump
2. Themocouple 8. Hatch
3. Temperature controller 9. Electric balance
4. Electric heater 10. Winch assembly
5. Sample basket 11. Flow meter
6. Cold trap 12. Regulator
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