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Solubilization of Microalga Chlorella vulgaris
by Physico-Chemical Treatment

% B, BEEBRH. BFituEh
Changmin KANG*, Ryoetsu HASE**, Tatsuya NOIKE*

Abstract: The purpose of this study was to investigate solubilization effects on algac by thermal,
thermal-alkali, ultrasonic and surfactant-added ultrasonic treatments for enhancing biodegradability of
algae for methane pfoduction. The solubilization ratio for thermal treatment was increased when
temperature was increased, and the effective treatment time was about 30 min. The alkali treatment at
150°C for 30min improved the cfficiency of treatment by 60, 50 and 80% for TOC, COD and protein
degradation, respectively. Ultrasonic treatment increased the solubilization ratio significantly only in
the first 100 min. The ultrasonic treatment was the most effective method. The addition of surfactant
improved solubilization efficiency at concentration less than 400 mg/. The rate of hydrolysis in
ultrasonic and thermal treatment was a first-order reaction, one stage. The rate of hydrolysis for fresh
algae, k, ranged from 0.019 to 0.023 min* for ultrasonic treatment, 0.012 to 0.018 min for thermal
treatment at 92°C, and 0.009 to 0.013 min™ for thermal treatment at 60°C. For ultrasonic treatment, the
rate of hydrolysis was higher for protein than for COD, TOC, and carbohydrate, whereas for the
thermal treatment, carbohydrate had the highest rate of hydrolysis.

KEYWORDS; Chlorella vulgaris , solubilization ratio, thermal, ultrasonic, rate constant
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Table 1 Chemical characteristics of
the algae used for the experiments
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3.2 > Z i 7 %
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3384 . MEERIL0STHATH B Z Ebbh -7, Fig.1 Effect of thermal treatment time
on solubilization ratios of algae
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Fig.2 Effect of thermal treatment
temp. with and without alkali
on solubilization ratios (30min.)
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Fig.3 Effect of thermal treatment temp.with and without
alkali on solubilization ratios (30 min.)
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