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Isolation of Microalgae Strains for Absorbing Carbon Dioxide to Improve Biogas Quality
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Abstract

Utilizing microalgae for the purpose of absorbing carbon dioxide from bio-based gas is an alternative
approach in using biotechnology to enhance the quality of bio-based gas. Generally, the composition of biogas is
approximately 40-75% of methane (CH,) and 25-50% of carbon dioxide (CO,). In microalgae's uptake process,
carbon dioxide is a biochemical reaction that occurs inside the cell, resulting in a higher proportion of methane in
the biogas, since microalgae can use carbon dioxide as a carbon source for the cells. The important factors in
promoting carbon dioxide uptake of microalgae are microalgae species, CO,/Air feed rates, Light intensity and
Light/Dark photoperiod, Nutrients required, bioreactor type and environmental conditions in culture. This research

explored and collected microalgae samples in biogas-producing areas, such as pig farms and biogas-producing
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landfills to generate electricity in order to screen algae species for use in absorbing carbon dioxide in biogas and

further development for the use of microalgae in other areas according to the potential of that algae species.

Keywords: biogas, biogas upgrading, Biodiversity of microalgae, Carbon dioxide absorption
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Figure 1 The wastewater from a swine farming. (sample

collection pond No. 2, 3 and 4).
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the Nonthaburi Provincial Administrative Organization.

(sample collection points 1 and 2).

Figure 3 The wastewater (pond No. 2) of the landfill of
the Nonthaburi Provincial Administrative Organization.

(sample collection points 3).

Figure 4 The wastewater (pond No. 3) of landfill of the

Nonthaburi  Provincial =~ Administrative  Organization.

(sample collection point 4).
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Table 1 Water quality in the sampling area to isolate microalgae.

Wastewater from a pig farm Wastewater from landfill of the Nonthaburi Provincial Administrative Organization

Parameter (unit)

Pond 2 Pond 3 Pond 4 Point 1 Point 2 Point 3 Point 4
pH 7.16 7.37 7.78 8.51 8.43 7.03 7.40
Turbidity (NTU) 275 143 107 98.7 118 61.9 34.6
DO (mg O, ml™") ND ND 4.0 ND ND ND ND
BOD (mg L) 366 483 110 366 400 1500 716
COD (mg L™ 11,899 7,283 4,205 13,232 12,720 14,771 17,849
TS (me L) 2,484 2,205 2,332 13,336 12,996 11,078 15,454
TNK (mg L™) 439 360 315.1 2239 218.9 1,159.3 1,203.4
P(mglL™ 236 218 139 6.20 7.40 19.10 25.00
Ca(mgL™) 79.3 66.7 67.4 80.2 76.8 66.4 51.2
Cu(mg L™ 0.320 ND ND ND ND ND ND
K(mg L™ 193.0 181.0 183.0 1,178 1,231 1,037 1,119
Mg (mg L™) 94.3 69.1 67.5 201 196 79.6 87.3
Mn (mg L) 0.996 0.253 0.193 0.780 0.747 1.58 1.18
Zn (mg L) 0.414 0.039 0.031 0.056 0.037 0.105 0.117
Fe (mg L) 2.02 0.288 0.351 1.35 1.15 2.39 5.45

* gunniivesiegluyie 32-34 ssrwaded
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Figure 5 Characteristics of 39 strains microalgae isolated from swine farm and landfills. (1) Synechococcus sp. (2) Chlorella sp. (3) Microcystis aeruginosa (4) Chlamydomonas

sp. (5) Navicula sp. (6) Monoraphidium sp. (7) Didymocystis sp. (8) Pseudanabaena sp. (9) Synechocystis sp. (10) Oscillatoria sp. (11) Plectonema sp. (12) Raphidiopsis sp.
(13) Tetrachlorella sp. (14) Scytonema sp. (15) Scenedesmus sp. (16) Oedogonium sp. (17) Gloeocapsa sp. (18) Coelastrella sp. (19) Haematococcus sp. (20) Nitzschia sp.
(21) Scenedesmus spp. (22) Chlorogloeopsis fritschii (23) Navicula spp. (24) Merismopidia spp. (25) Merismopidia sp. (26) Coelomoron sp. (27) Crucigenia sp. (28) Acutodesmus
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sp. (29) Acutodesmus spp. (30) Microcystis sp. (31) Geitlerinema sp. (32) Chlorokybus sp. (33) Bracteacoccus sp. (34) Chlorococcum sp. (35) Cyclotella sp. (36) Bacillaria sp.

(37) Aphanocapsa sp. (38) Pseudanabaena limnetica wag (39) Pseudococcomyxa sp.
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dadonmeiuganherunadniidmaelurinaiinainfednm lnedunouns 2. Ussloviliierdndundsamauny
FadenaneiugamireiiiennilUlfuseloviiiuumatasndnnslunisdaidenangiug 3. Ustlowiilondnindiwe fuaswanafndanm

]

awmsenddnenmietluAnyrewuntu 3 ndu ngq wansdagulunisnad 2)

Table 2 Characteristics, properties, and potential uses of microalgae isolated from swine farms and landfills.
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Selection

No. Microalgae strains criteria

Properties and applications
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Selection

No. Microalgae strains criteria Properties and applications
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production) T3l duansifiuusis (Ingredient) Tuamanwnssusine wu THduanslianuguiulugramnssuomnsuas
wIpsdonadunidniualunienisamdaiidesenin nsumSalnadu (Trimethylglycine) #se TMG wananililauidennuin

U

InaFudinuastivanseiulelud@aiiu (Homocysteine) lusienie mnseduleludaniuluidengeasidoainlsavaonidenilafiv

fuld (giesad uay 1w, 2563)
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Selection
No. Microalgae strains criteria

1 2 3

Properties and applications

Oscillatoria sp.

amediTonuintu snvawadesdsweruludumeio wuldluwaaiill tahdawesddy Muselendlunis
Triminfisnngaanunssundnuedeails (bioremediation) wuhannsndesaaslasflouuazuuniidould 60-80% vaslansis
2 %fln (Santhosh et al., 2020) @u1506an Biobutanol &1uN50&1LATIEY Silver nanoparticles (Biosysthesis) (Adebayo-Tayo
et al,, 2019) w@n Fatty acid, amino acid derivative, indolizine derivative, ether derivative, cinchoninic acid, phenol,
pyridine derivative, benzyl alcohol derivative and triazine derivative (Bioactive compounds) %ﬂﬁﬂmauﬂalﬂumiﬁ’m
wuAvilsesoLUAsunalIALNTUUINTEARAINY (S. aureus wag B. subtilis) Wazknsuau (P. aeruginosa Waz E. coli) (Bhuyar et
al., 2020) uagaun50nan Phycobiliprotein Accumulation (llaUalusAu (phycobiliproteins, PBPs) fiasiaingses
(Accessory pigment) finululeeluwuaiiSounavansedunmaneyin v‘hmﬁwﬁ"lum3@mﬂau‘wé’wmLLaﬂuﬂiNﬁﬂaaIsWaé
ganaulilsl ilewdeudundsnueiivazhllilunsairsomsmeluwad Jagiu PBPs gminanuszyndléifuansilueoims
wiSoshal HARSeTaSHe S Wdpsdiene Tiviiluaseengriindenssuiiesnniiqrddunssniau Sudinisatguede

Th¥a desfiunisiineyyadasy d@suaiemsinuveseaddulazigaduseaim) (Zuoro et al,, 2021)

Scenedesmus sp.

awedles Tlushunasludugs v3a CO, (CO, fixation) HATSUTIAMN (Bio-oil production) (Boonma et al., 2015) Wan&"s
aaﬂqwémﬁ’smwLLaﬂﬂ‘UmLﬂﬁ“U (Biological active compounds and nutraceuticals) 1u alkaloids, flavonoids, glycosides,
phenols, lignin’s, saponins, sterols, tannins, anthraquinone Wag reducing sugar ?jﬂﬁ@mauﬁmumiﬁ’mm’ma’m AN5AU
ouyadaTy FMuNISNEY wasqvdfuean JanuitanusagvdannsafunuaiiFeldun £.coli S. typhi, C. perfringens way
B. subtilis wazsThéuA A. niger waw C. albicans 18 (Patil et al., 2019) uazdsanunsaridnansresais (pollutant removal) 7

Juau loua NH,*, NH,, N, P, uay PO,” langmiinlaun Cr, Cu, Pb uag Zn wardeldiduingfiundanaraindnin (Bio-

q

¥
v =] a

plastic) Ingldf biomass waufiu plasticizer (asdnussilalulunszuiunisudnnanadin) iilwileeiuudnilugugy wieln

fnauandfnismusienuTeu N15gaduILAZLSIRY (Kandasamy et al., 2021)
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No.

Microalgae strains

Haematococcus sp.

Acutodesmus sp.

Bracteacoccus sp.

Selection
criteria Properties and applications

1 2 3
Haematococcus Wuanavesamingluid Haematococcaceae aundnvasnauililuanmaiiluvesdvuninulugrsiun S

v Inneafalailaawuiigavidanisie H. pluviatis Fdldlundasuaiaissdoaioinnisudnuoanusudy Judunalsfiuess
fueuyadaseiuszavnsnmaglianiizganuiaisn aansondaueanuyusu (Astaxanthin production) (Cheirsilp et al,,
2020) Faduansuszamunlsiiueed (Carotenoid) ansssuyA AlnuanTRtelunsiueyyadasy nana1sd launualsfiuess
uazpaslsilan wanluiiy (Lipid production) waznanlusiu (Protein production) (Yap et al., 2022)
awedden Ju Taxonomically accepted species of Scenedesmus & acute cell poles mﬂiauﬁﬂ (>40%) mmimﬁﬁzyﬂﬁ
Tugnsniivsinauenludelulasiaugeld awnsanss CO, (CO, Fixation) uarnAnludiuiiendniniuganin (Bio-Oil
Production) TUnauiu aunsandnansa (Pigment) oA Qﬁu (Lutein) (Zhu et al., 2022), wAlsiiuses (Carotenoid) (Grama
et al,, 2014) wagltlunisvrdnveads (Kim et al,, 2019)
amsedder gnibhwnldusslenilunmadudamdamsdann (Bioremoval) awnsariidn Methylene Blue fiazangagluti (Al-

v oY

Fawwaz et al., 2023) @w150%an Biomass, carotenoids wae lipids Jslfidutngavlunisudnlulefiwa waznsldusslenily
nsiutainmedanin (Bioindication) waznsnadaunstinmdmsuanuluiivuedlangmiin (Biotesting of toxicity of

heavy metals) lsiin Zn wag Mn (Maltsev et al., 2021)
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Selection
No. Microalgae strains criteria

1 2 3

Properties and applications

Huauine@iden egluasd Chlorococcaceae anmnsonnmeneaulusiuluindsld aunsondluiudumsieiulunsuanlule
fiva wanlusfufianinsneengminiedinin (Bioactive Lipids) léud Sulfoquinovosyl diacylglycerols (SQDG), HexCer-t36:2
(t18:1/18:1 and 18:2/18:0) cerebrosides with a phytosphingosine (4-hydrosphinganine) base, phosphatidylcholine (PC)
kay phosphatidylethanolamine (PE) %ﬂﬁqméﬁmmiﬁmauLLazﬁmﬂmﬁmémﬁam (Anti-Inflammatory and Anti-Thrombotic
Activities) (Shiels et al,, 2021) wazanunsananianssuioulesidnueysadase (Antioxidant enzyme activities) G4l
Malondialdehyde (MDA), peroxidase (POD), superoxide dismutase (SOD) w&az catalase (CAT) Imam'ﬁﬂizﬁuﬁw Cu®* 3o

Cd? Fimnudadusieiu (Qiu et al, 2022)

Pseudococcomyxa sp

&

13

HANA1S Mycosporine-like amino acids (MAAs) nsnezilupdnedelaalesuluasnisgfivinadnindnlaeddidinfiondueglu

o v
o o

anmadonifiuasuandeiaUiinamnn Wumseengrsmstanin deansiignasretiu Juegiutiadoss 4 1wu svezand
1#%uuas (Photoperiod) aaidiuas (Light intensity) %29aAuLas (Wavelength) gaumndl (Temperature) ansawnsdiléides
(Nutrients) famsin (Bioreactors) uazszezvainsasyivlndiofiuies Jadesna 1 Wi uiinaressdustneumaniives
mmﬁ&JﬁummLé"ﬂﬁy'f:uv‘iﬂﬁmiaanqw‘émn%amwﬁaﬁ’mmﬂawuiwaﬁ@mauﬁaLLazﬂizIstuﬂﬁwmﬂwma andegaiu 1Wuens
Frupyyadasy a3uduuan a5l enududu arsfiueuem fumssniau (Antinflammatory) @15t s (Thickening)

wazan sy lilason13nseAueINISUANIaRINS (Skin sensitizer) (Karsten et al., 2005)
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4 @yl
N1sRENEINIIEIINHITUENTHavUBRINAUIEE d1mMS1e

s

UL 39 Isolate Liloynslianesiuagszyliaoiug
awsevnadnifdnenmlunsiaudesenidessia 91
WW%NLgﬂﬂ?jﬂiWUiﬂﬁ 10 Isolate laun Monoraphidium sp.
Scenedesmus sp. Chlorella sp. Synechococcus sp.
Chlamydomonas sp. Synechocystis sp. Haematococcus
sp. Oscillatoria sp. Microcystis aeruginosa W & ¢
Acutodesmus sp. karaINVANENAUYELYBIBIANITUIING
dudaniauunyinuingd 3 Isolate lawn Bracteacoccus
sp. Chlorococcum sp. Wag Pseudococcomyxa sp. aay

PldyinnsAneidesely

a a

5 naAnssudsenia
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ASITM [WuAIAY, TS T ai’wgzy%’mﬁ, Anseng WAINTIN, NG Y
203 Wedla, deen dudn, duiuda dludu, Wag Asq
Fudung. 2559. Uszansarnwaesdansie Chlorella sp.
TISTR 8432 Tu nsanUsunafiwarsueulaeenlonain
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o
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