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Flocculation efficiency of microalgae Selenastrum bibraianum

BPR1107 by flocculants
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Abstract
Microalgae biomass can be harvested in several methods for oil extraction and biodiesel production. This study
was investigated the green microalgae Selenastrum bibraianum BPR1107 using chemicals to achieve coagulation
and flocculation processes. Three chemical flocculants (i.e., aluminium sulphate, ferric chloride and polyaluminium chloride)
were evaluated for their flocculation efficiency. The results were showed that polyaluminium chloride provided a maximum
flocculation efficiency of 99.87+0.12 percent at 0.21 g/L in sedimental time of 60 minutes. The different initial concentration
of microalgae culture affected the optimum flocculant dose and flocculation efficiency. In addition, excessive or less use

of flocculant dose resulted in a decrease of flocculation efficiency. Therefore, the correlation between each dose of
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flocculants and OD,, expressed by optimal dose of polyaluminium chloride (g/L)=0.42020D,, -0.0004 (R’=1). The optimal

dose was estimated from this function, indicating the flocculation efficiency was more than 99 percent in all studied

concentrations of microalgae culture.
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Figure 1

Flocculation efficiency with different dosages of different flocculants for S. bibraianum

BPR1107 at sedimental time of 60 minutes (mean+SD, n=3). The different superscript letters

in each value are significantly different (p<0.05).
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Table 1 Flocculation efficiency with different dosages (coarse) of polyaluminum chloride for S. bibraianum

BPR1107 at sedimental time of 60 minutes (mean+SD, n=3).

flocculants dosages (g/L) 0.10 0.20 0.30 0.40 0.50
flocculation efficiency (%) 51.87+0.95" 99.07+0.31° 95.20+0.72° 94.67+0.31° 94.33+0.42°
flocculants dosages (g/L) 0.60 0.70 0.80 0.90 1.00
flocculation efficiency (%) 89.07+0.61° 88.47+0.64" 87.67+0.50™ 87.93+0.31% 87.33+0.83°
flocculants dosages (g/L) 1.10 1.20 1.30 1.40 1.50
flocculation efficiency (%) 85.53+0.50° 84.07+0.42" 83.40+1.44' 82.27+0.83° 81.67+0.50°
flocculants dosages (g/L) 1.60 1.70 1.80 1.90 2.00
flocculation efficiency (%) 78.53+0.58" 76.67+0.31' 77.13+0.61' 64.87+0.83 63.87+0.50’

The different superscript letters for all flocculation efficiency values are significantly different (p<0.05).
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Table 2 Flocculation efficiency with different dosages (fine) of polyaluminum chloride for S. bibraianum

BPR1107 at sedimental time of 60 minutes

(mean+SD, n=3).

flocculants dosages (g/L) 0.18 0.19 0.20 0.21 0.22
flocculation efficiency (%)  98.00£0.20™°  98.20£0.20° 99.13£0.12% 99.87£0.12°  99.40+0.20°
flocculants dosages (g/L) 0.23 0.24 0.25 0.26 0.27
flocculation efficiency (%)  98.60£0.20% 98.53+0.31™ 08.13:0.42°°  98.07+0.42°"  97.53+0.42"
flocculants dosages (g/L) 0.28 0.29 0.30 0.31 0.32
flocculation efficiency (%)  97.400.60° 96.87+0.81' 95.27+0.61° 95.00+0.53° 94.67+0.31°

The different superscript letters for all flocculation efficiency values are significantly different (0<0.05).
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Table 3 Flocculation efficiency of polyaluminum chloride for S. bibraianum BPR1107 at different sedimental

times (mean+SD, n=3).

sedimental time (minute) 0 15 30 45 60
flocculation efficiency (%) 0.00+0.00° 94.33+0.31° 98.20+0.20° 99.33+0.12° 100.00+0.00°
sedimental time (minute) 75 90 105 120

flocculation efficiency (%) 100.00+0.00°

100.00+0.00°

100.00+0.00° 100.00+0.00°

The different superscript letters for all flocculation efficiency values are significantly different (p<0.05).
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Figure 2 Microalgal culture with different initial concentrations.

Table 4 Flocculation efficiency of polyaluminum chloride for S. bibraianum BPR1107 at different initial

microalgal culture concentrations (mean+SD, n=3).

microalgal culture concentrations

flocculants dosages (g/L) flocculation efficiency (%)
% OD,,
25 0.125 0.052 99.47+0.12
50 0.250 0.105 99.27+0.31
75 0.375 0.157 99.13+0.31
100 0.500 0.210 99.27+0.12
125 0.625 0.262 99.20+0.20
150 0.750 0.315 99.13+0.31
175 0.875 0.367 99.27+0.42
200 1.000 0.420 99.33+0.12

AINEANIINAABIANNNIDAF WANNINENTOD
1BuNugNedezalilanma lsFnmNisaNLie

al

1 QI v Y v 1 1 dl o
ANUTELTHRIUN ﬂ’)’mL?IN“HH@FEIJIWIJ’NWH’]N’W]@@’N

Amiunisidaasaiinimuali OD,,, daetflutdas

0.125-1.000 AYANNIT (2) WAZANNANNUETZNIN

v v 1 dy o
AN TLInsa e lua N sR A LT



RMUTSB Acad. J. 9(2) : 133-149 (2021)

145

gasiwsnzanasianeuniludunss (Figure 3)
mslfarswedazgil teannaalss i Faunommanzay
o v a a 1 ‘ﬂl
azinidtlsz@Aninannisanazneugagn usiile
Foatiwa e luannamnziasagniFulifidanig
WnduanaaBuinsgnsimnnsanfazidaswlyl
szt esnatsamig luasmnziaeNgn
U5l AN AN TR TN uan IR MR TaN

faziasullsios 901913130 a9 AU

anaunnItiasin s Ananmnisannznay
11nn91 99 weddust lunnanudinduresaiving
TSI SLaEaT N Imaaeuar laiLAnsng
AUN19anA (0>0.05) i lanansntiguntaiil
Unennsnit funuansfieslinsdifiaanudiudiy
1998 M LB UaN T LI ATAINIINANBI LA
ThelianflugiomanewintBunnans i vanzauan

Feaznn liazaansenisidause

iannuansnedergiifiaunnalss (nNSusadng)=0.42020D,,-0.0004 (R°=1) )

Tneifl OD,,, A8 AMNIRANALLANTEEMSE TUEMNIINZIARN AINENDAAL 680 W TWINAT

0.500
0400 y = 0.4202x - 0.0004
-
3 R2=1
g 0300
b
o
©
£ 0200 A
s -
g -0
S

0.100 A N 2

o’
0.000 : i
0.000 0.200 0.400

0.800 1.000

0.600 1.200

optical density (680 nm)

Figure 3 Relationship between flocculation dosages of polyaluminum chloride and optical density

(680 nm) for flocculate S. bibraianum BPR1107 at flocculation efficiency > 99 percent.
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