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Recently, many attempts have been made to use microalgae as raw material for next generation biodiesel. Since
conventional microalgae detection is performed in the laboratory after collecting algae in the field, it is necessary to develop
a portable fluorescence measuring device that can effectively reduce detection duration in the field. In this study, we
developed a portable fluorescence measurement device composed of an optical system and a control system to detect
microalgae in the field. The optical system stimulates excitation light suitable for algae to be measured and determines the
amount of algae by measuring the amount of emitted light through the PMT sensor. The optical system facilitates seamless
change of filters and lenses according to kinds of algae. This was validated by checking the amount of light measured
according to concentration of CC125. Reliability of the fluorescence measuring device was verified through repeated

experiments.
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(a) Optical detection (b) Electrical detection

Fig. 1 Traditional methods for detecting algae
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Fig. 2 Composition of an optical system
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(a) Cross section of aspheric lens (b) 3D CAD model

(c) 3D printed prototype
Fig. 3 The prototype for determination of focal length

(a) Week light intensity

(b) Strong light intensity

Fig. 4 Experiment for determining focal length (light intensity with
respect to lens-LED distance)

(a) Without an aspheric lens (b) With a aspheric lens

Fig. 5 Comparison of light intensity according to aspheric lens
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Fig. 6 Photo and description of optical system
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Table 1 3D printing for light shielding (PMT Gain: 0.88 V)

Output(%au)
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No : with
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1 X X 13.10 18.40

Anti-
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3 Y l X (e} 53.08 -
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(a) A portable fluorescent detection device
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(b) Adjustable amplification circuit

Fig. 8 Controller and circuits of fluorescent detection device
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Fig. 9 Measurement of PMT output w.r.t algae-concentration
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Fig. 10 Microscope images w.r.t. algae-concentration (a fluorescence
microscope Vvs. a bright-field optical microscope)
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