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Abstract: In order to determine the optimal type and dosage of the catalyst of chlorella pyrolysis, differential thermogra-
vimetric (DTG) curves of the chlorella with various sodium salt catalysts were investigated through thermogravimetric
analysis. The effect of catalysts on the distribution of the product and oil yield was studied by changing the dosage of the
catalyst in an experimental installation designed by ourselves for direct thermochemical liquefaction of chlorella. The com-
position of the oil products was determined by GC/MS analysis, and the energy balance for the oil production process was
also calculated. The results showed that all the three sodium salt catalysts could induce chlorella pyrolysis reaction at a lower
temperature. The catalytic effect of the sodium compounds was in the following order: Na,CO;>Na,SO,>NaCl, and the
highest conversion of chlorella pyrolysis could be obtained by using Na,CO;. DTG curves showed that the optimal amount of
sodium ion dosage in the catalyst was 5% of the chlorella weight. The maximum oil yield, 62.58%, was achieved when
Na' (Na,COs3) was 5% of chlorella weight, which was in consistent with the TG analysis result. In addition, GC/MS analysis
showed that the calorific value of the product oil was high and energy recovery was considerable, which are 32.4 MJ/kg and
78.2% respectively.
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Tab.1 Results of chlorella proximate analysis and ulti-
mate analysis
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Fig.1 Schema of the high-pressure autoclave
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Fig.2 Flowchart of chlorella pyrolysis experiment
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Fig. 3 DTG curves of chlorella with additives of sodium
compounds and the blank sample
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Tab.4 Contents of chemicals in the oil product

s e 0% s P s 50 %
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