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01 &ehd(Photosynthesis)

Photosynthesis = light + to make
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MICROALGAL CULTURE - o

Handbook of Microalgal Culture: It's not love or money that make
the world go round, it's photosynthesis.

applied phycology and biotechnology
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Photobiochemical principles of microalgal-CO, fixation: (a) typical carbon
concentrating mechanism and (b) photosynthesis process
- TH7| 3 O| AFSHERA (CO,) 2t 2(H,0)S 083101 LHtst Q7|2 AfshA 1.0 kg DIMIZEE Hlo|20A 52
- BN x| BB M2(0,) HiS
- 1B 7| 1.0 kg OIMIZ=F MAHA| 2F1.83 kg2l ti7| & CO, &



05 =ZXIjsj

—_
™

2=
oS o©

SELT

<4
LT
0 o o o o
i
K
5
H__l 1 1 1 (@]
=)
4
i o o ! o
<l
<4
LHC e} ' o o
=~
S
= oy %) ©
i © o = 2
M | B £ 2 | &
bl S| 8| 8] ¢
IS P S 3
& < 2 S S
Q.
<
oK
0
= [
” O ) [e)]
§ S<t
= S H
m ]= S
m._ < n
a0 Q>
= c c
<0 L O
T S
E N
0| Sy
ME < o
K S
< S
© ©
5
I
a @)
c
<<
o
')
= Ol
= —
s g
ET
= )
< )
ol o
— | = o
- U o
| Mk S
=3 | K -
©
o 3
=l S
o
[\ —
)
S
<0 —
=

Park et al. 2024 Potential of freshwater cyanobacterial harmful algal bloom biomass for biomethane production via anaerobic digestion. Microbiol. Biotechnol. Lett., 52:343-357.
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Fuel or oil Carbon number range b.p. range (°C)
Petroleum C4-C12 40-200
Jet fuel C5-Cl14 150-275
\lgal biodiesel  Kerosene C6-C16 150-300
Eiluacali Diesel C8-C21 200-325
' Motor oil C18-C34 325-600
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THong et al. 2015 Research and development for algae-based technologies in Korea: a review of algae biofuel production. Photosynth. Res., 123:297-303
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"Hong et al. 2017 Microalgal biomass productivity and dominant species transition in a Korean mass cultivation system. Algal Res., 26:365-370
2Jo et al. 2020 Assessment of biomass potentials of microalgal communities in open pond raceways using mass cultivation. PeerJ, 8:e9418
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APR MAY JUN JuL AUG SEP ocT NOV EN ASTM
01 03 01 03 01 03 01 03 01 03 01 03 01 03 01 03 14214 D6751
sV 205 202 203 205 205 202 202 207 200 203 202 202 204 199 204 198 - -
\Y% 63.3 121 902 583 674 583 681 841 924 106 108 M 946 125 102 112 <120 -
CN 60.8 492 552 492 596 626 602 575 560 521 518 514 541 492 525 496 > 5] > 47
DU 52 66 67 52 55 53 55 62 69 69 71 74 69 87 64 82 - -
LCSF 4.1 4.6 3.6 5.1 3.8 4.6 4.2 4.8 4.8 4.1 4.3 4.3 3.9 3.4 3.6 3.6 - -
CFPP 37 22 52 05 -44 20 -34 13 13 -37 29 -31 -43 59 52 53 <5/<-20 -
0S 245 100 107 189 174 173 122 119 105 9.2 9.1 8.8 9.5 78 103 9.4 >6 >3
v 4.0 3.8 3.9 3.8 4.0 4.2 4.1 4.1 4.0 3.9 3.9 3.9 3.9 3.9 3.8 4.0 3.5-5.0 1.9-6.0
P 087 083 088 08 087 087 087 08 088 088 088 088 088 088 088 0.88 0.86-0.90 0.82-0.90

O1: Open pond raceway 1, 03: Open pond raceway 3, SV: Saponification value (mg KOH g7), IV: lodine value (g 1,100 g~'fat, 0|5Z&%), CN: Cetane number (%f<}d)
DU: Degree of unsaturation, CFPP: Cold filter plugging point (°C), OS: Oxidation stability (110°C) h, v: Kinematic viscosity (mm2s™), p: Density (15°C) g cm=

. O|H|Z2 HIO|QUHA X EAE BMZT} BIO|QC|HE AR THs?H Cyg-Cpg AIMAOR A

 HIO|QC| & MAtof| Mptst X[HAF2 palmitic acid (Cqg,), palmitoleic acid (C,q4.1), stearic acid (Cyg,), Oleic
acid (C,g.4), linoleic acid (C,g.,), ¥ linolenic acid (Cg.5)

1
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1 Sun et al. 2019 Microalgae biodiesel production in China: A preliminary economic analysis. Renew. Sustain. Energy Rev., 104:296-306
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Jo et al. 2017 Nitrogen deficiency-dependent abiotic stress enhances carotenoid production in indigenous green microalga Scenedesmus rubescens KNUA042, for use as a potential resource of high value products. Sustainability, 12:5445
2Kim et al. 2023 Enhancing carotenoid production and exploring the potential use of microalga Desmodesmus cf. pleiomorphus DSHM22 as a biodiesel feedstock through photoheterotrophic cultivation. Biomass Bioenergy, 177:106939
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50

Specific methane production (NmL/g VS)

0
Q 2 4

——Cellulose ——non_CO2_dried non_CO2_wet

Substrate
Food waste
Livestock manure
Energy crops
Municipal solid waste (MSW)
Sewage sludge
Agricultural residues

Industrial organic waste

Days

5%C02_dried ——5%C02_wet —— 10%C02_dried —— 10%C02_wet

Specific methane production (NmL/g VS)
350-500
200 - 400

300 - 500
200 - 400

250 - 350

200-400

. 250-600

...................

BMP test: biochemical methane potential test

Complex organic matter
o : Carbohydrates, proteins, fats
Hydrolysis

z

Soluble organic molecules
o Acidogenesis Sugars, amino acids, fatty acids

(Fermentation) ¢

Volatile fatty acids
o Acetogenesis

~{ CH,COOH

H,+CO,

Methanogenesis

CH,+CO,
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oz {2

« I A8 & (waste cooking oil, WCO) a4t A|, O|M|Z=F2| %2 C/NH|(> 10)7} 28 (2|& C/NH| 20-30)=[0{ CH,
Aol Z[CH 47% 719
Do et al. 2019 A feasibility study of wastewater treatment using domestic microalgae and analysis of biomass for potential applications. Water, 11:2294

2)Jo et al. 20120 Assessment of biomass potentials of microalgal communities in open pond raceways using mass cultivation. PeerJ, 8:¢9418
3)Do et al. 2025. Substrate-driven microbial dynamics and digestate traits in microalgal co-digestion. Waste Biomass Valor., (accepted)
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Do et al. 2025. Substrate-driven microbial dynamics and digestate traits in microalgal co-digestion. Waste Biomass Valor., (accepted)
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Do et al. 2025. Substrate-driven microbial dynamics and digestate traits in microalgal co-digestion. Waste Biomass Valor., (accepted)
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« AAM ZETZE(oxygenic photogranules, OPGs)2 AMMA| HEF (O[MIZ=F) e Hlmte| XHHA SN = S dEl
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- 0ot LA, extracellular polymeric substances (EPS) 7|8t S2Hd, &t AA 354, R7IE 2dlsS SAlO
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' Abouhend et al. 2018. The oxygenic photogranule process for aeration-free wastewater treatment. Environ. Sci. Technol., 52:3503-3511.
2) Smetana & Grosser. 2023. The oxygenic photogranules—current progress on the technology and perspectives in wastewater treatment: A review. Energies. 16:523.
3) Trebuch et al. 2023. High resolution functional analysis and community structure of photogranules. ISME Journal. 17:870-879.
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« N. oceanicaz= CaCO,; & 9l HIO| oA HAS SA[0| et MadCAP (Microalgae-driven calcium
Carbonate and biomass production) &3} *'047‘*0% FAE o2 nAAL|/pH ZH0|M | BHir
& Y41 CO, XTS E CCUS 7|22N9 S8 7tsM S

« R7X| CaCO3 2 A= AEXOE N, oceanlcaoiIHm BBV R/}CMH, Nannochloropsis % L CHE
SOl M= & AT} Qe HE

Species MadCAP ¢ WGS [size: 2F 30 Mb; EMA| ~: 327 3= (haploid)] FHF AR 28
Nannochloropsis australis X - 20154 A& SH HetA
Nannochloropsis gaditana X GCA_000240725.15 Lipid production, antioxidants e A8
Nannochloropsis granulata X GCA_004335405.1 Lipid, photosynthesis, protein S elgS]
Nannochloropsis limnetica X GCA_001614225.1 Lipid, B-galactosidase HEH AL (EHSB)
Nannochloropsis oceanica 0 GCA_041531705.1 & Lipid, vitamin D3 AHE

Nannochloropsis oculata X GCA_004335455.1 Lipid, antioxidants 0f? 2| At
Nannochloropsis salina X GCA_004335465.1 Lipid He| AR

Lee et al. 2024 Engineering whiting events in culture: A microalgae-driven calcium carbonate and biomass production process at high pH and alkalinity with the marine microalga Nannochloropsis oceanicalMET1. J. CO2 Util., 80:102669.
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