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ABSTRACT

The increasing of atmospheric carbon dioxide (CO,), one of the greenhouse gases, is a global critical
environmental issue. The objective of this research was to study the efficiency of CO, reduction using 3 algae
strains (Chlorella sp., Spirulina sp. and Scenedesmus sp.). The three strains were cultivated in Sliter
photobioreactor under the light intensity of 4,000 lux. They were continuously sparged with CO, (99%) at a flow
rate of 0.05 vvm for 20 days. The results found that Chlorella sp. expressed the highest efficiency with the

maximum specific growth rate, cell density (OD,, ), biomass productivity, efficiency of CO, reduction and CO,

560

fixation rate of 0.43+0.05 d”, 0.62+0.02, 2,166.70+57.70 mg.1"., 97.33%0.58%, and 4,073.30+£108.50 mg.I".d ",

respectively. The average CO, sequestration obtained in 20 days was 3.88+0.01 mole. In addition, the efficiency

of CO, reduction and CO, sequestration were significantly different (p<0.05).
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Yosasmumsnsgaulavesdnsennuay
(Sumardiono, 2014)  LAZIIANITANYI WU
1 =\ a A 9
11518 Chlorella sp. Ulszansnmlumsaame
I o v '
asuoulaoonlesd laadanouud Tyl lu
NANUAINUNDIIWIFEUDI Chiu et al. (2011) Tu
PATIMIANMFNOAIINT 1M 0.05 vvm 1A
HANANAVIIUIVBVDY Kao ef al. (2012b) Tuonsn
a o d' Y [ A
MIANMENOATINT THaNIAU AD 0.05 vvm W
v Y
MIANYIATIH WU @IM318 Chiorell  sp. 3

dszansainlunisaadSuraniy

J oA 1 awv

m3sveulasen luangandn 11u338v04 Kao et al.
{1 o I ' @ {

(2012b) HanARAuIBT MW Iz NTVTen NI

v Y

AU luNMINAaeuasIa 1M 18904 Kao ef al.
9 a e 1 1

(2012b) lFudsoriad lumsimiziaoadviie ua

A
lumsnaassitlguasainvasa IMavialuns

=

Y
nmzLﬁmmmwmmmmmugﬂﬁ’ UHagn

URnse1 guuginuanaieny saulddeanin
~A 1 1% 1 =3 o Y
o1manuanaenu lunaazdsemaveiilvinag
NAADINANVUANAIINY (Toledo-Cervantes et al.,
[ 1 <3 1
2013) @081 IS NANEININY Chiorella  sp. §
a a (24 4 4
Uszaniamlumsaamaaisveulaoen laa
o ¥ Y] s = A A
aauums s Texnnamsievadunmaqonn
1 =Y [ I'4 4
WaulalumsaalSuamaasveulasen laa
Tulssnugaamnssuae
A o 9 a a 24
iwetideyalszd@nTainnisaanis
4 4 a L 1
asvoulasenlyd lUnsiz¥ainnuuanaig
WU 911518 Chlorella sp., Scenedesmus sp. 0%
Spirulina ~sp. HANUUANANBINUHIT1AYN1

0@ (p<0.05)

100.00

98.00 -

96.00

94.00

92.00 -

90.00

88.00 -

UszBvamnisanUSuuineaniveulnoanlud
vasdwie (Fawaz)

86.00

B Chiorello sp.

B Scenedesmus sp.

Spiruting sp.

A (3u)

4 a A 2] J J 1
i 2 Uszaniammsaamasaisveulasen leavesavisie Chiorella sp., Scenedesmus sp. W& Spirulina

sp.
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a a A o s s o A . .
maei 2 UszanimmmsaatSunamaniueulasenledgagaluiui 10 (Efficiency of CO, reduction)

o < o s 3 o A . a a v
9@]31ﬂ1iﬁ§\‘Iﬂ1“]fﬂ1ﬁﬂﬂuvlﬂf]@ﬂvlcﬁﬂqu@]alu'c]u‘ﬂ 10 (CO2 fixation rate) ng‘]_ligﬁ‘ﬂ‘ﬁﬂTWﬂTSﬂﬂLﬂ‘]J

4 { 1 [ . 1 . .
AMTVOUARIAD 20 U (CO, sequestration) UBINM I8 Chlorella sp., Scenedesmus sp. Qg Spirulina

sp.
Algae
Parameter
Chlorella sp. Scenedesmus sp. Spirulina sp.
Efficiency of CO, reduction__ (%) 97.33+0.58" 96.00£0.00" 95.00+0.00°

CO, fixation rate,, ., (mg.L-l.d_l)

CO, sequestration__(mole)

4,073.30+108.50"

3.88+0.01°

3,885.30+143.60° 3,822.70+143.60"

3.7120.02° 3.660.01°

HInewe): ANRAY (+S.D.) TUUAWMUIUOUBNYIAIWIBINEMIAY (a, b 1AZ ¢) ANAU HAAINTANNUANAI

9

fuegiiiedAyneana NszauanuFeiuiooas 95 A107% Tukey simultaneous

= [ = 9
INANISANHIOATINITATINY
I'4 4 1
msveulaoen lwAvesda1vise Chlorella  sp.,
Scenedesmus sp. M& Spirulina sp. WU UOATING
=< o s s v A A
asamanisvoulasen ladgegaluiui 10 fie
4,073.30+108.50, 3,885.30+143.60 Liag 3,822.70+143.60
PaaNTUADANTADIU MUAIAY (15197 2) Hazea
1 =< o I'4 oI 1
WUNMIRTIMaasuou laoon lsaausaaiving
Y
03 3 yia lulianuuanasnuegieiitiedngnig
aa @ 1 1 Z v
A0A (p>0.05) LAZTINUNTIHIIBNT 3 ABHUF
a a [ 4 4
Usgansammlumsasamaaisvou lason baa
[ d' [ g’a = Y
gagaluduin 10 vaeondunIIaTInI®
P st D) A A 2
msveulaoen leanuuir Tiuanauisnannyay
iHesninase misnaatiosasmumsnsgaula
1 H Q' g 1 1 = =)
YOIA M TGNV TIUTINAADM T AL TauDg
1 1 Y d‘d 1 09‘./
a1i318 amieas 1Fa1semsiledue1isag
Y a a Y [} v A
aulumsnsgaulaldalugianaisng uaiiie
szazrmu T ldansemsisunualil i lvoas
mssaau Tnvesanitvanasaina 1¥n15a3 g
3] o 4 Y
maarsusulasenlodanasainlidae
Y Y
(Sumardiono, 2014) AIUUAITNINITINIZIAY
' VA . = g
T IUUVUNDIUDY (Continuous culture) 9131

a 9 LY =) 4
ﬂ?il@]llﬁWiE)WﬂWiLﬂJWQ'ﬂQUlUI@iLL@ﬂLﬁ@i

d' YA =\ 1
AavaALtlIan LW@iWNﬁ]'IW'IiLWEJQ‘WE]G]@ﬂ'Ii
a a Y J A o A
mimumﬂm“lﬂ@Emmmmuazﬂwu

=< a a o <

ﬁ]'lﬂfﬂiﬁﬂE'lﬂigﬁ'Vl‘ﬁﬂ1Wﬂ'liﬂﬂlﬂ1J
4 1

ANTUBUUDIANVIINY Chlorella sp., Scenedesmus
sp. Mg Spirulina sp. WU 914519 Chlorella sp. X

a A v a 4 { T o
‘1]33ﬁVI‘ﬁﬂ'lWﬂ'liﬂﬂlﬂﬂﬂ1§°ﬂ@ulﬂaﬂ@lﬂ 20 U
gaga Ap 3.88+0.01 Tua FIUANAINIINA11318

o

A A 1A o w aa
FUADUBY WU UITIAYNNADA (p<0.05)

agl
= (2 4 4
nnmsanemMsaanisas veu lasen lue
VOId11518 Chlorella sp., Scenedesmus sp. o
A

Spirulina sp. 1AgNMTINIZIABNAINT1Y 1D

UgnsewuuIiuas ussgemsmantimas 5 ans
{ o o
Ianuduuaan 4,000 and uazl¥ern1aain
1 [

1n5091U0INIABATT 30 anTABUIN AaeAIAl
a Y o a o 4 4
venNANMALE WImsAuR M3 veu laeen lya

Y v I o
fooaz 99 ©A317M3 111a 0.05 vvm (Tua1 20 u
NARISANEY WUI1 @11518 Chlorella  sp. 3

a A v 4 '
Uszanimmlumsnmnuaisueugega Taslian

8031715193 YAD TATUMIZFIgA 0.43£0.02 ADTU
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AP UHUILUBYBUTAAAINT10gIgAD

0.62+0.02 WIATININBYIGA  2,166.70+57.70

a Aa o 1A a a =Y [
Haansuneans YszaniamlumsandTunamey
4 4 Y [
msvoulavonloagegaiosas 97.23+0.68 6A31

=< 9 4 4 =
n1sasINIgAIsUsulaven leAagagan

Aa o 1T A 1 [

4,073.30+£108.50 HAANTUADAATADIU LAZAI
UszanammsnRuasueumasde 20 Tu Ao
388001 Twa dntumsldalss Teminnaimie
fana safumadeniitanlalunsaniSuw

24 4 o
mansueulaoen laalulssnugadivngsy

ao 'l

Pafanssudszma

Y
nuiteilldnuganyunuiIted sy
o a o d' ] Y d'
vazaiuayumsIvenyguth Aumslasunia
an1ngioIMATIInNUWALUATHINI9INT 1Y

= I'4
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