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Feasibility Study on Electro Coagulation Flocculation for Microalgae
Harvesting

01Nl EXY =25 A HHY HHA SHE
Seok Min Lee+Jae Hyung Cho-Kyung Ho Noh-Shan Zhang-Hyeon-Jeong Hwang-Nam guisook-Sun-Jin Hwang’

Z3|tstm Bujchst BEEs - HHATNE - “SIRSOEBA SOIEATS
epartment of Environmental Engineering, Center for Environmental Studies, Kyung Hee University, °Korea Rural
Community Corporation

ABSTRACT

Although microalgae are considered as a promising feedstock for biofuels, cost-efficient harvesting of microalgae needs
to be significantly improved. In this study, the use of electro coagulation as a more rapid flocculation method for harvesting
a freshwater (Scenedesmus dimorphus) microalgae species was evaluated. The results showed that, electro coagulation
was shown to be more efficient using an aluminum anode than using an iron anode. And optimum conditions of electro
coagulation for harvesting Scenedesmus dimorphus were found. The optimum stirring speed was 100 rom and optimum
pH was 5. Furthermore, the current density which the fastest and highest recovery efficiency is achieved at 30 A/m?,
while the highest energy efficiency was achieved at 10 A/m”. A the rapid and high recovery efficiency indicate that
electro coagulation is a particularly attractive technology for harvesting microalgae.
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2 Material and Method
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Table 1. Culture conditions for Scenedesmus dimorphus

Parameters Conditions
Microalgae sp. Scenedesmus dimorphus
pH 7 £ 05

Light intensity 100 pmol/m®/sec
Light condition 24 : 0 (Light : Dark as hour)
Temperature 25 * 2°C
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Table 2. Summary of experimental conditions for this study 100 1
Parameters Conditions e
Electrode Al (purity 99.5 %), Fe (purity 95 %) :; Gl
Initial pH 5 7,9 <
.— 60 -
Conductivity 1150 ~ 1234 uS/cm &2
A
Current density 10, 20, 30 A/m’ ; 40 4 Control
Shaking speed 100, 150, 200 rpm §
Electrode area 100 cm® g 25 100 rpm
Reaction time 25 minute =
Initial microalgae conc. 1 OD Y . . ’ . .
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Fig. 1. Effects of stirring on S. dimorphus recovery efficiency.
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Recovery efficiency (%) = (( B-A )/B) x 100

o]7| 4], A : Final ODgsonm B : Initial ODsgonm

pp. 643-649

3. Results and Discussion
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Fig. 3. Effects of stirring speed on S. dimorphus recovery
efficiency.
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Fig, 4. Effects of Al and Fe electrode on S. dimorphus recovery
efficiency.
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2.11 (233 conductivity in units of 10" (ohm* ¢m)”’ 365
4.75 |4.30 resistivity in units of 10°° ohm* e¢m 2,74

K Ca |Sc¢ |TI |V Cr |Mn |[Fe |Co Ni [Cu |Zn |Ga |Ge

139 |2.78 0.21 |0.23 |0.50 |0.78 [0.07 [1.02 |1.72 |143 |588 [1.69 |0.67
7.19 (3.6 |468 |43.1 |199 [120 130 |98 (58 |7.0 [1.70 |392 |148

Rb |Sr Y Zv  INb Mo |T¢ |Ru [Rh Pd [Ag [Cd |In Sn

080 (047 |0.17 |0.24 (069 [1.89 |0.7 [1.35 |208 |095 |6.21 (138 |1.14 |091
12,5 (215 |58.5 (424 |145 |53 (14 |74 |48 |105 |1.61 [7.27 |[8.75 |110

Fig. 5. Electrical conductivity and resistivity of metals at
295K (Kittel, 1976).
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Fig 6. Effects of initial pH on S. dimorphus recovery efficiency.
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Fig. 7. Changes of pH according to different initial pH.
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Table 3. Electrical energy consumption according to current density

Current density (A/m?) | Current (A) | Voltage (V) | Power (W) EReke e;feircgiin(;c}),nzlfugg;)or(lv\?}tl)recovery
10 0.1 8.0 0.80 0.20 (at 15 min)
20 0.2 14.2 2.84 0.71 (at 15 min)
30 0.3 21.4 6.42 1.07 (at 10 min)
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Fig. 9. Effects of current density on S. dimorphus recovery
efficiency.
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Fig. 10. Dry weight changes according to elapsed time and

current density.

4. Conclusion
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