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DECOMPOSITION OF CO, BY PHOTOSYNTHESIS AND
ATMOSPHERIC MICROWAVE PLASMA

Shunjiro Tkezawa*, KazuyaYoshimura** and Shankar Parajulee***

Abstract: Many challenges have been addressed to suppress CO, concentration in the earth by
utilization of green algae which can efficiently convert the molecule into biomasses. Since
Euglena gracilis possesses not only high photosynthetic ability but also various unique and useful
metabolic pathways, Euglena has various advantages as a good candidate for biomass usage. In
another method to decompose CO, high efficiently, large flow atmospheric microwave plasma
(LAMP ) is developed and used here. The high efficiency over 50 % has been measured, which is
larger than that of DBD ( dielectric barrier discharge, ~10% ). The larger flow ~250L/m will
be scheduled and the higher efficiency will be hopped by turbulence .
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KEF O _Ffbk#E (CO2) OB, ITHFEOHEKIBRCHZOEFRKNTH L Z LR MLATVWS. L
oo TEE, bAEROFMHEZIMZ, KK COz LV ORI E BHIE L 7R RV F —DOBAR A K & 728
Lo TS, HIER BICHF Sh 2 K= F—0 &L, NEPFIH L TV ST 11X —0H 9000 fiFi2
EY L LT EN TS (Lewis and Nocera 2006) V. ZDOKXBT R AF—%2FH L TREAF O CO: % [EE
L, BHEEWEIEY B3 ONEREOGE, Bk ECTHEMICH 1200 5 b oORFELETTS & RED
575 (The IPCC fourth assessment report 2007) 2. ZNHMEHEREZ AW Z & T, B L “CO MR
WIDISA -~ AAPE “MBAREL 72D 728, WM EH WAL 4V 7 74 F U —ORLPHEMETIZITHILT
W5, B, EWERTOT T, vakE, RO Y 7 krn =R Eink, AN FRE (=4 ) —
NRT A4 =8N« A, FIRIETT A2 E) OANA FRBREFES TN D,

COz MU B LI AR > NBRINTWE—F, 77 A~ILD CO2 DHIIIIERKKRIET 7 X
~ (FEEANY YikE  DBD (dielectric barrier discharge) # WZAFZ2Y) 23 % 0. AR TIIRIERD L
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KiiBERGRE~A 7 077 X~ (LAMP : large flow atmospheric microwave plasma) ZBi% L T
COzHITICH W=, FEEEIGH & LTI ZMAaZEE THROLI NI ENERINS. LAMP X%l T CO:
DEDRHEA RE L B, TORBHELENT 5. R L TIEMMEE L — 27 LT ONEGIC K
% CO2HIk & KRE~A 77T A~IcL b COHIBERBMNT 5.
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WHEER — 7 VI ERICL2EIHNTREE VO BNEE L EREERBIEAREZITOHEDD
HEE 2R, 8PP FEORTORERICEHINIAEMTHS (K 12). LR -T, K
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FEHTAREE, 22— LV FHEAREVIHATAARBRBESKEZ NSO DAL TVWD 22 THS (K
12) (Akhd 5 1989)8. iz, 1) MWHFHEEZ AT D, 2) 40% O EEE CO2 &M T T bR ke
TRIRWE T ATHYEZFFD, IR EOBNTEGHKRBINDFEEIND. DI, —BKWRIT VB ZrL IR
EONEGHREBE LKL T, 3) AFERENPEL, HBEDEMENL TV D (12 g BRI E &/ H) ,
4) BIWIZIS UCHER G ORNLRBEAF - PR REERMN - HERRBLRMN) 2EET DL ENAHRET
D, 5) MBEELAEIRZRWVWI NG, MELLDREMEOHENFLS THD, 6) EHELHD Z
ED, WEMIEBAWMHFTE R VW REFECORARMRETH S, 2D OREIX, ANLWZRREE/
BN DI OENT-FIRIZR D EEZ BN, KR CO2 LN ALOEEZE B LIERB XL —08E &
LCHEAIND.

SO THE, 7) BHEBRBICEVIHEEZAET 22 ERERINLTWDS. Kb BESEEO ® W ERE
HEHR T3 D Nest, Ne™, C5+(196keV/yu m)D 1t — 7 L2545 w/NER &L 40Gy TH % (Hayashi
et al., 2004; Takahashi et al., 2006) 9. ZiULFH COBEMBRNBREZ T LNICBXLETHY, =
— VT RTFHICBT BN RECOLAFETRETHD ZLERLTBY, FHAT—a »TOM
FOHFEREZHERGEH CTOFEAPHHINTND.

CORRRREENS, 2= LT “COBRENA A~ AALFE” OMEIE L TH#E L TRy, HMEKIRERE
(bR lE RO —Bh 70155, —F, EdofFElha—7 L HIcBET 5% KA\ FEN2mA
DERICHLEDLLT, 2O TFAWMFHRBERIIRIEFTHAZADEZIEINTEY, x0T FiED
BHEATHWDLIORBKRTHDL. Tk, REVWOF R TH LR OFFBRMEICERN TS, L Lk, =
— 7 LB B ke KB 7y EST (Expressed sequence tag) fE#r23fThi, —¥# @ DNA (610
) Offix DAL RZHTEIRENED~A 70T LARITT —F b8E S N7 (Ferreir et al.,
2007) 1. S, 22— LR ORISR EICEE T OBERE LS LV THLMNCT D 2
LT, 27 VLT HEORDIONBN R GESCHED 2 EtOEDTE~DOIEA LM TE 5.
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JeA Rk L LAMP 12 X% COBIDBIFEITIEE » 721200 Th 503, ZoOfEmr b+ 2L

1) HHE EEMIEE & 2R o MMEE = — 7 LT OXERIZ L D CO2 HIEIE “CO2 75
BREIANA A~ RAAEFE” OMEIE L TRETHD.

2) LAMP | ZKRKJEFmE W ickvEREsh, TOFTCKHARALZEMREELTWVWDEEEZLND.
He iBINZ LD CO2 D C ~D IO Kk S 23R & 7. LAMP 12 X% CO2 BlIE 50% L E o> &%)
KThD., KAJE~A 7 a7 T X~%&H\\iz CO, Ml 2 12 DBD (3% ~10%) LY &% N &
AN

SHBOREL LT,

1) ===V HAORPCREICHEET I2BEBRTHEZS T LAV TH LML, COHIEESL
RKHBHELHILZ—T LT OMDEYF~DISHEZWILT 5.

2) LAMP IZ &k % CH (Hydro-carbon) A OBLAIIX B A5 ek, FTIR460 # W EFR I N T W 5.
CH AREOWEZITV, =2— 7 LT OREHRIZED “COz fHEBRMNA A~ REPE” LR T 5.
250L/m BEDORBEIZBWT, ERICK2HEIRICE D COHIBHED I b5 La BAE L
T 5.
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