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Biofuel Production Using Microalgae
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Microalgae belong to the plant family, carry out photosynthesis, convert inorganic substances into organic
substances, and produce hydrocarbons and neutral lipids. The resulting products can be directly or indirectly used
as biofuels. Compared with biofuel production by terrestrial higher plants, microalgae cultivation does not compete
with food production. Furthermore, the biofuel productivity and CO, fixation ability of microalgae are much greater
than those of higher plants. As a result of these benefits, numerous start-up companies in the US have attracted the
attention of venture capitalists. Currently, microalgal biofuels are less cost competitive than fossil fuels. Therefore,
cost cutting efforts, for example, the development of biorefineries, the optimization of culturing methods, the genetic

improvement of oil productivity, etc, are indispensable to the practical realization of microalgal CO, fixation and

biofuel production systems.
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Table 1 Growth characteristics of typical

photoautotrophs
Doubling CO:2 fixation PE

(h) (g-CO2m2d") (%)
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Higher plants 120 5 1~2
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PE: Conversion efficiency from photosyntheticlly active radiation to chemical energy
Cyanobacteria: Cyanobacterium sp. MBIC10216
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producing plants (GJ ha™ year™)
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Table 2 Energy productivity and easiness of
maintenance of three different culture
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Fig. 4 Process analysis for cost of microalgal
biodiesel production

L T BB EE Sh 5. 13 TRt
RLAHHRNT & BRIz & B AEEE O |, 2l
Rasehiae ORESE, RN E T I ANM oy T A DO B SE, ikl
3% 53 B D BISE & o 72 Rk & A ER D Z & T,
—ED T A FHIKIER T E 5. B E LT,
W RE O BIERIH, WhWw 354X ) T 7 4 F
U —&HEE S B MBS B B, S IMTE D, F 234
WEHEE A EMERICEEh TwhEzhERO L
M2 Z LI K DRBFMERIEE SN THA . %
72, A ITT 4 T 4 7 I A DB VIEHEE, SR
BPRHC 224 Uil 2 53 2 SR g R < s b
%5 .

4.2 R

WM AEPEMEOBEER & LT, BT HEORET O
HULK Z 0 T ISR E O BT | 2 0 B 7 25 T4 7
PR & % ORI X 0 BIMGEOLEA K S
N0 2, B3 2+ OHIRIZ G Dbt - 7z,

WA ERMOLREWEHIIAKTEALONT VTV
Thd. 7T oD XIHEYD (e
i) OGRS 2D AU, REO 1 % R
SIS 2 EMTTHEIC 8 % T & 5. fliA DK
HPEP DT — AT 2 X & 7R 0 — A fi Ay LIRS,
Z Do B TR A 4 e B ISR At e B AT 5E
FriCiE§ % DHgif 2 8 & fkmiff 2 5 2 xn, AL T



&R A 1 L X AR AICHD ATV S,

BUR T 1 M & 80 & ¢ B R e HE S E 2
D%O 1 AT ERAEROIRE Ty 2 LR g5 L
WIHRAT 9 TERITED, —DDERES A 2L T2
AR AT L T35, 2O %8S hdiEo
HREVEDR EIZD AN B, 22T, BEM DD B%
T & Ml 2 S5 R ALK & R R RS (N &N
EATVAEREY A 7V % FEHEL§ 5 A & K2R T
R ILBZ & AR TG L 7.

i

5. HYIC

1990 412 F T 25% D CO, PEH I & FERRtE 21
IR L 72 BIE, K R&D 3%k D CSR O rih & B
AR L T 5, IERICREIETWTIRY -2 F
A LB D 2 HHYE RIS & TTRE IS 3
L0 FERT, AL Ak 6§, HAKLS, HIZi1ZH
B ENOEME B TH 5. ZhETORE2L, &
% R&D O 7 — v BN OMYE 2R U 72 %12I3 2 DK
TR BB 2R PEEIhS. JOKTD
IEEES D, DAETOHHEA RS & Z2DBENB
wEhgn, La L, il 2sih &S 2 85 37
O FTHMEZENZ L DFETBROK X 5 —H % FEA
e 5. kYIS A R&D 2 8 & & 2 D23 i KOFRE
Thb.

FTYI)—=T =L Ea— Voll4 2009

<LEX#E>

1) http://www.eia.doe.gov/oiaf/ieo/liquid_fuels.html
Fig. 29.

2) http://www.independent.co.uk/news/science/
warning-oil-supplies-are-running-out-fast-1766585.
html

3) HHOD ZRRIVE &SR, HEHED, (1999), p.2.

4) L. Sagan, ]J. Theoretic. Biol., 14 (3) (1967), p.225.

5) R. H. Whittaker (1975) Macmillan.

6) MPEFET, AWM LEREE, 79 (10) (2001), p.400.

7) CO, [l - bR#Eddhr, > —x &% — Mk (2006),
p.38.

8) http://www.nrel.gov/docs/legosti/fy98/24190.pdf

9) http://www.jst.go.jp/Kisoken/crest/report/heisei20/
pdf/pdf04/04-006.pdf p.2, Fig. 1.

NGNS LN LGP AD LN AP LA S LP I APNAD S AD S LP I AG N G S AP S LPNAD N AG S LG N LPNL N A N LN

<E
W ES
(X650 OHUT)
FERERFZERT 55 8 ifgeR it (%)

WOEEIZ & % CO, [l & /3 A A
TR EPERFFERR S8 (= Pl

KGR HER

(BAIE FXH)
FEREWTZERT 55 8 Wige=E  fdid: (L5%)
ANEEIRIZ & 5 CO, [ &34 A
PRRHE BERTZEBH T8 12

—64 -

>

fEH A

(572 VAHE)

SERERT 7S F)? 55 8 %%

oE IS & B COZIEE/M#
X%ﬂii“ﬁﬂ B FE L GE 5

BE s
(BboAK  EAX)

SERERFI T 55 8 Fe R

. HSEESEIC X B CO, [l &34 F
K \ ORI PERFEIH 761 6 o




