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Abstract

One of the recent environmental problems is climate change due to the increase of atmospheric CO,, which
causes ecological changes and various environmental problems. Therefore, various studies are being carried out
to reduce CO; in the world in order to solve various environmental problems caused by increase of CO,. The
CO; reduction using microalgae is an environmentally friendly method by using photosynthesis reaction of
microalgae. However, most studies using single species. There is no study on the CO; fixing efficiency of
microalgae in natural rivers. Therefore, this study was to identify the microalgae in the Sum river and to
analyze the growth characteristics of microalgae in the river to obtain optimal culture conditions. And the
changes of biomass and chlorophyll-a of microalgae were analyzed according to CO, concentration and
injection rate. The purpose of this study was to investigate the fixing efficiency of carbon dioxide in microalgae
in natural rivers. Six kinds of dominant species were observed as a result of the identification of microalgae in
Sum river(Ankistrodesmus falcatus, Scenedesmus intermedius, Selenodictyum sp., Xanthidium apiculatum var.
laeve, Cosmarium pseudoquinarium, Dictyosphaerium pulchellum). All of these species were green algae.
Biomass and chlorophyll-a increased with the increase of CO, concentration and biomass and chlorophyll-a
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increased faster flow rate at the same CO, concentration. Also, the quantity of CO, fixation on the microalgae
tended to be higher when the flow rate of injected gas was faster. This study can be referred as being
significant in the micro—algae in river. In addition, the optimal conditions for CO, fixation of microalgae in
rivers and the quantification of the quantity of CO, fixation from microalgae in rivers can be used as basic

data for future policy of CO; reduction.
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Table 1. Culture conditions of microalgae cultured for 3 weeks

CO, concentration (%)  Air flow (LPM, Liter per minute)

5% CO; 0257 0.5
10% CO; 0257 0.5
15% CO; 0257 0.5
Air(0.038% CO») 0.25 /0.5

Hd nA 2R AEE 9 COY &S T3] S14)
A 2F AEsts %@5}9&"4'. AN RO AlEsEo] 2%
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Asto] dA AZFE SASFAHZhao et al., 2011). 18]
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(11.64.X, —2.16.X, +0.10.X;) X V;
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(eq 1.

X, : OD663 — OD750
X, : ODB45 — ODT50
X, : OD630 — OD750

OD : Optical Density
V, : Quantityofsupernatant (mL)
V, + Quantityof filtered sample (L)

2.2.3 17H3tEl OMalEtA0| QF
oAIER W ek oiteietA F2 SRS mlA|

Z2HEE 9 27 HRREE, nNERRe] sAGE oj4tsiet
2:0] FAFG} ©A0] ARFe] HlE A3 F, E]'OJ A o]
gotod Atotdtheq 2)(Kim et al.,, 2014; Mohsenpour et
al., 2016).

Mg,

FC()Z = CC(X_XO) ]L[c

Feo, + The quantity of CO, fization(g-CO,/L)

X : Algae concentration at specific time(g/L)

X, : The concentration of the initial algae(g/L)

C, : Carbon content of algae (0.507 carbon/g dryweight)

MCOZ : Molecular weight of CO,(44g/mol)

My, : Atomic weight of carbon (12g/mol)

3.1 DN/

OAIERE 202 HiAIR] & dnldS ES vt H, 2R/
e B8l 22 A5} 1 Ak vljekNolk Ankistrodesmus
falcatus, Scenedesmus intermedius, Selenodictyum sp., Xanthidium
apiculatum var. laeve, Cosmarium pseudoquinarium,
Dictyosphaerium pulchellum 5 % 652 $95S B2 & 4
dolom I H 6% RF =Z2(Chlorophyta)o] siEsh=
A0 & e tH(Table 2).

| 5%

Table 2. List of species observed after incubation

Scientific Names

Ankistrodesmus falcatus

Scenedesmus intermedius

Selenodictyum sp.

Chlorophyta — -
Xanthidium apiculatum var. laeve
Cosmarium pseudoquinarium
Dictyosphaerium pulchellum
3.2 Biomass

CO; & FHIE th27 sfo] FSlstod HHOE A
biomass¢t th7] 279 7tASE Folste] vkt ulA
biomassE HlWstEtt. 1 A3t COE —7—%]@ E% FellA
HAZFC] biomass7t Altto] AfgaeE o 2
A & o ASHEg. .
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Fig. 1. Change of biomass over time with different CO,
concentration of air flows
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Fig. 2. Change of Chlorophyll-a over time with different CO,
concentration of air flows
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Fig. 3. CO; fixation of microalgae according to CO,
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