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Abstract

In this research, pyrolysis process of Chlorella vulgaris microalgae was studied by a fixed bed reactor.
The effect of temperature (400, 500 and 600°C) and Na,CO, catalyst/biomass ratio (0, 5, 10 and 20 wt.%) on
yields of liquid, solid and gaseous products were investigated. In addition, the influence of catalyst Na,CO, on
chemical compositions of bio-oil produced from pyrolysis was analyzed by gas chromatography/mass
spectrometry ( GC/MS. Thermogravimetric analysis (TGA) data were very useful to understand thermal
behavior and kinetic parameter of pyrolysis process with and without catalyst. As a result, the pyrolysis
temperature at 500°C showed the maximum bio-oil yield of 15.81 wt.% in the absence of Na,CO,. In the
presence of Na,CO, and also the increase of Na,CO, content, bio-oil yield decreased about 5-6 wt.%. However,
the quality of bio-oil obtained from catalytic pyrolysis was enhanced because of the increased aliphatic and
aromatic hydrocarbons significantly and decreased acid compounds. The activation energy of catalytic

pyrolysis of Chlorella vulgaris was reduced 87.42 kJ/mol compared with the pyrolysis without Na,CO,.
Keyword: Pyrolysis, Catalyst, Bio-oil, Chlorella vulgaris, Na,CO,
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C,,Hy Heptadecane 348 452 516 496
C,HO, 2-Butenoic acid 123 012 0.10 0.14
C,,Hy 1-Eicosene 1.81  2.13 1.95
C,Hy Neophytadiene 503 584 6.13 551
C,,H,,0 3,7,11,15-Tetramethyl-2-hexadecen-1-ol .55 213 229 215
CHO Phenol 436 421 449 419
C,H,O Benzenemethanol 420 253 259 2.69
C,H,,0 Phenol, 3,4,5-trimethyl- 0.36 048 0.66
C,H,,0 Phenol, 4-ethyl-2-methyl- 033 039 044
CH,,0 Phenol, 4-ethyl- 1.00 074 0.87 091
CH,,0 Phenol, 4-propyl- 0.17 021 0.28
C,H; N Hexadecanenitrile 365 583 6.02 6.28
C,HN 1H-Indole 419 550 644  6.58
C,H,NO, 2,5-Pyrrolidinedione 1.07 0.13 0.18 0.15
C,H)N 1H-Indole, 3-methyl- 1.43 141 140 1.28
C,H,N 1H-Indole, 7-methyl- 058 058 0.62
C,,H,,0 Phytol 1.87 186 1.53
CH,,0 2-Norbornanone, 3,3-dimethyl- 1.47 058 142
C,H,,0, Hexadecanoic acid 809 520 266 1.67
C,H,0, 11,13-Tetradecadien-1-ol acetate 077 043  0.17
C,H;;NO Hexadecanamide 480 991 870 7.52
C,H;;NO N-(4',10-Dimethyldodecanoyl)pyrrolidine .15 0.65 0.37
Other trace compounds 573  19.57 2227 20.32
Sum 53.10 7827 79.68 74.87
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