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Light

IYYXY

PBR PBR
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LED + LGP
Eliminating the shading effect by LGP

YYYYYYYY

PLPA (PBR-LGP-PBR array) system
8 PBRs per area
PPPA (PBR-PBR-PBR array) system (Enough light supply)
8 PBRs per area
(Increase shading effect)

Conventional system
5 PBRs per area
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The energy needed to charge the battery is free.
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EE Control (12hr LED)

— Control with biomineralization (12hr LED)

Em Control with biomineralization (24hr LED)

[ Control with biomineralization (24hr LED and LGP)

-
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EdHI11d
g FA content (% biomass)
2 : 24.26 % increased
:'.% Total w-3 FA
§ . 24.26 % increased
ALA EPA DHA
ﬂ m- W[ =

mmm Control (24hr LED)
1 Control with biomineralization (24hr LED and LGP)
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EH14
Fatty acid Autotrophic condition
concentration
L_l CaC‘l; CﬁCl;
(mg L) © mM) G mM)
SFA
C16:0 14103 + 155 34944 + 286
C18:0 911 £ 15 2161 £ 32
UFA
Clé:1 1250 = 1.8 1752 = 2.1
C18:1 1424 + 13 2314 + 24
C18:2 285 £ 02 4805 £ 49
C18:3n3 2165 + 46 4858 £ 54
C18:3n6 983 £ 1.5 2087 + 2.1
C18:4n6 601 = 1.1 1217 +'19
C20:5n3 2629 = 27 9624 + &5
C22:5n3 - 2624 + 48
Total SFA 15014 = 176 37106 + 318
Total MUFA 2674 = 3.1 4066 £ 4.5
Total PUFA 66.62 = 10.1 25214 + 276
Total -3 FA 4794 + 73 171.05 = 187
Total FA 2435 + 302 663.86 = 639
FA content
141 = 04 285 + 06
(% biomass)
Fraction of total FA (% lipid)
SFA 617 £ 32 559 + 2.8
UFA 383+ 10 441+ 14
Total @3 FA 197 £ 02 258 £ 03
C18-3n3 89 £ 03 73 £02
C20:5n3 108 = 02 145 £ 04
C22-5n3 - 40+ 01
EHI5
5+ mmmm Only sunlight
3 Sunlight with biomineralization, LED and LGP
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X
5
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£
£
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Light 24 h Light 12 h Light O h
CO?@[}%\;@') rate 0.33957 0.16533 0.04752
Blomass productivity | g 19056 | 0.08271 0.01667
Astaxanthin
productivity (afL/day) 7.38189 404821 0
EHI6b
Blaciics COz emission 5 | rate b
ectricity erﬁergy (MWh/year0.4594 2 renlwova rate by
consumption biomass
ton COz MWh: 10
(MWh/year; 10 ton) (g/L/day)
ton)
Sun light and
50.15 23.03
LED
Sun light, LED, 0.1551
LGP and Solar 7.70 (saved) 3.54 (prevent)
cells
Sun light - - 0.07425
EH17a
2.0 -
< 15 -
—
2
[
§
T 10 -
j:
= —e— CaCO, 0 mMm
2 05 4 —— C3C031 mM
£ —v— CaCO,2mM
= —&— CaCO,4 mM
0.0 4

Culture time (day)
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Culture time (day)
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