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Comparison of Filtration Efficiency of Membranes for
Harvesting Microalgae using a Gravity—Filtration Device
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Abstract Cost-effective microalgae harvesting methods are necessary for economical production
of algal biodiesel. In this study, membranes with various pore sizes and materials were examined
for their potentials in application to gravity-filtration of Tetraselmis sp. KCTC12432BP. For this
test, 10 L of Tetraselmis sp. culture (2 g/L) was loaded on each membrane and filtration rates
were measured. Among the tested materials, a woven cotton fabric showed the fastest water drain
rate (0.73 L/hr) without serious cell leakage. Cell density of the concentrates after filtration was
6.8 g/L, indicating 3.4-fold concentration compared with the initial algal culture. The result sug-
gests that the woven cotton fabric could serve as filtration membrane for harvesting Tetraselmis
sp. among the tested ones.
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Table 1. Composition of artifical seawater (1 L basis)

Component Amount
NaCl 247 g
KCl 0.66 g
MgCl,6H,0 848 g
CaCl2H,O 19 g
MgSOy4 307 g
NaHCO; 0.18 g

AR83E £2-Si HIA| 9] 1,0008] =9 | L AZRS
$3F $FEFS Table 20 EAISHA T [17].

Table 2. Composition of f/2-Si medium (1 L basis)

Component Amount
NaNO; 0.075 g
NaH,PO4H,O 0.005 g
Trace metal solution 1 mL

Trace metal solution

Component Amount
FeCl36H,0 315 ¢
Na,EDTA,H,O 436 g
CuS0O45H,0 0.0098 g
Na,Mo042H,0 0.0063 g
ZnSO47H,O 0.022 g
CoCl,6H,O 001 g
MnCl1,4H,0 0.018 g
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Figure 1. Shape of gravity-filtration devices using various mem
branes (1. CF1, 2. PE1, 3. PE2, 4. PE3, 5. PE4, 6. PES).
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Figure 2. Remaining algal culture volume (L) on the filters with
time.
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Figure 3. Cell leakage of filteration device with each
membranes.
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Figure 4. Biomass concentrations in the concentrated media.
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Figure 5. Harvesting ratio of the cells.
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Figure 6. Ratio of biomass harvested after 10 hrs
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Table 3. Energy usage and processing rate of different algae
harvesting techniques

Harvesting Energy usage Processing Ref
process (KWh/m®) rate e
Filtrati 0.88 13~ 60 7
iltration . Lim/h [7]
Centrifugation 8.00 18 L/min [7]
Sedimentation 0.1 42 L/'m*%h [12, 15]
Pol
oymet 14.81 10md  [5, 16]
Flocculation
Dissolved air ope}rl:(tgilénal
flotation - [10]
(DAF) cost (390 kPa
compressor)
In this Exp. 0.1 5.0 L/m*h
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