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Flocculation Kinetics of Chlorella sp. with Polymeric Aluminum Chloride

Ding Jinfeng Zhao Fengmin Cao Youfu Mei Shuai Li Shujun
( Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract; Harvesting is one of the most critical processes in large scale microalgae culture, which
occupies 20% ~ 30% of total costs. As a flocculant, flocculation effect and kinetics of PAC were
investigated on harvesting Chlorella sp. , and the economic evaluation for harvesting microalgae was
conducted. Different dosages of PAC were added into microalgae suspension, after stirring at 200 r/min
for 1 min, the content of Chlorophyll was measured at different time. The results showed that five different
dosages of PAC exhibited a high flocculation efficiency over 86% after 8 min. The flocculation efficiency
increased significantly (P <0.05) with increasing PAC dosage. The flocculation efficiency reached to
98.6% when the dosage of PAC was 123.5 mg/L, and the residual aluminum concentration was
132. 8 mg/kg in Chlorella sp. biomass. The flocculation mechanism of PAC was charge neutralization and
sweeping flocculation, which acted in combination. And the cost was RMB ¥266. 04 when flocculating
microalgae biomass was 1 kg, which was 68. 8% lower than the cost of RMB ¥ 853. 39 by centrifugation.
The results of indicated that the flocculation of PAC obeyed the second order kinetics. Flocculation with
PAC is feasible for harvesting microalgae.
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Fig. 1 Flocculation effect of different dosages of

PAC on Chlorella sp.
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Tab.1 Flocculation efficiency of different dosages

of PAC on Chlorella sp.
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Tab.2 Results of first order Kinetics
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74.4 0.3625 0.743 6
99.0 0.4613 0.602 4
123.5 0.699 2 0.3787
147.8 0.7589 0.444 6

2.2.2 T RE I eEAR R
R Iy T Ny
dC /dt = —kC? (5)
K (5) WXt ¢ B3
1/C, =kt +1/C, (6)

B, i3 (6) 1F 1/C 5 ¢ BZAE LG AT LAAT 3
ULRE R ko 25 C=0.5C, I, BE 20 ¢ g ol 2R 5 F
T, B ¢ 5 = 1/(kCy) , 2 W BRICHE 0 i o B2 ok, U
g Y P I (R) A . A X (6) X 2R BE A A BE AT
WA (F3) JERBREH T 0.93 DL E MO
by o WA 2R BE50) o0 e A OR DURE R A b
O, e W] B BE R AR, R I
FEAIG

£3 “APNFHALR

Tab.3 Results of second order Kinetics
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Fig.2 Experimental and fitting value under different dosages of flocculation

(a) 49.8 mg/L

(b) 74.4 mg/L
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Fig.3 SEM micrographs of Chlorella sp. cells after

flocculation
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