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ABSTRACT

Recently, many studies have been conducted on substituting fossil fuels with bio-refineries in existing
industrial systems using biomass. Among the various bio-refineries, microalgae have received wide attention
because it uses inorganic compounds to produce useful substances, which are extracted by a cell disruption
process. Although numerous cell disruption methods exist, cell disruption efficiency has been studied by
ultrasonic treatment. Ultrasound is a high-frequency (20 kHz or higher) sound wave and causes cell disruption
by cavitation when passing through a solvent. In this study, we used the microalgal species Chlorella sp.,
which was cultured in a plate-type photobioreactor. The experiment was conducted using a continuous
low-frequency processing device. The reduction of cells with time due to cell disruption was fitted using a
logistic model, and optimum conditions for highly efficient cell disruption were determined by conducting
experiments under multiple conditions.

Key Words : Cell Disruption( M ZIHY) | Microalgae( 0| M=), Ultrasound( =S T}), Cell Membrane(M|Z ),
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Table 1 Output variable of continuous low frequency
sonication device

probe output power |Vibration Energy/| Power

ista P Densi
Air | Water| Chlorella distance| Power | Density

IAmplitude

Unit % watt um watt | watt/cm’

level(1)| 40 4 | 121 118 45.6 114 | 2322
level(2)| 45 8 | 139 139 513 134 | 2729
level(3)| 50 9 | 158 158 57.0 151 30.75
level(4)| 55 10 | 178 178 62.7 169 | 3442
level(5)| 60 12| 196 193 68.4 183 | 3727

N
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Fig. 2 Schematic diagram of continuous low frequency
non-focused ultrasound system

Table 2 Level of parameters in continuous low
frequency non-focused ultrasound process

i t
Parameter| Mlcroalg'c'Ie Power |Flow rate| pH Duty
concentration cycle
Unit | OD680 | Watt | ml/min |-logCH:+Fomeaton :
circulation

Factor X X, X3 X, X5

level(1) 1.54 108 | 415 526 | 5:1
level(2) 2.80 185 | 700 785 | 10 : 1
level(3) 3.16 207 | 1010 | 10.12 | 20 : 1
level(4) 4.13 225 | 1290 - -
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Fig. 3 Cell reduction variation according to initial
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Fig. 4 Optical density variation during sonication for
initial OD experiment in continuous LFNFU
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