2o
201343 A

bW EREER

JOURNAL OF SHANGHAI OCEAN UNIVERSITY

XEHS: 1674 -5566(2013)02 - 0282 - 07

U5 W S i B B SR B
MW, o ®, ®HOAN, KO,

x| < R

(HgRRE PRS2, BRI LA R IR TAP RN B R B F I E R L0 ¥R ¥ 0 570228)

i E: AR B A S B &
FRERI LS TR — T CO, [B 8 RO K i fig
R AERBRE SRR 2RI B
Ay, A Y S i B B AR IR, 2508 T 7
BEF ISR IR T W S i o 2 S A R R Y &
JRBUR  FFAR T & JRad 7 o BRG] R B 3 5
BRJa X MBEAE Y SRR R BRI R AT T R
-

e R B & R AR T N\ JESCHH Bl K ik
2 GBI R, NP R REVR A 88% Sk
BT AR o SRT, A AR YR A K BT RE G
N T I BB 4 (RN 4 BR AR B K AL, IR G P
SR FR AT RETR AN — AL BRI A 21 T2 Y
HEMES . HIBER EARERER N K PHEE, BFY
£ 5.5 x10" J KFHREZ A S Z Bk bR K,
RATREERIMFELRM 1.2 T MW
B FE R B E K P AE R 207 3, OB AEX T
SFHEYRUE, BAC SRR AR EANE
B e 2 A SR, A 28t EBE B
Fr A ROt A AR IR 9 BR 1, 7T 4R AR Y
“RKPRARERIZRER " o MO E KMHRERN —KE
MR RN , ' R Hh R A M AE — RE R ER
BT HMABK LS WERNYEE I HELR
IS R E), 3 2 pl I = I R 0 U PR A A
AT 55 B AT i S L Al A BT A PR AR
LA A Y ST (biodiesel ) o 38 A= M) S BL 4
BN B B b R i RO PR R T A R IR 2 —
BRI TR MBI ) R R REIR 22 4

YR HHA: 2012-03-20
E&WA:

f&E HHA: 2012-04-07

KA E R R i 5 FH(071001 )

MRzEs: MESHMESYEFERMEILBEE N BT
BORMMAVRRENENE., MEHR T HEEY
SeTBE AR B R R IR B HC T I A R B2 R R, 4R T IR
EMMEREE R R AR e A Y ST
AH R 55 2 TR A8 A ) 5 T Y SR

K PRI AR WA IR R AL Tl kAR
hESHKE.Q945.11; TQ 644.2

XEkFRARRD: A

Vol.22, No.2
Mar., 2013

HRFRPFRAEENE L.
1 Pl RO SR

7% 8 (oleaginous microalgae ) i 5 7E — i€
M T RBR — ALk oK AL & W RN 58 T s
SRR BRI R B AE (& BT
HEYETE 20% ), L b, — B
ISR, A R BRI E & B AR RH
ZHl, M S B AN MEEEED THE
( Chlorophyceae ) . fit: # ( Bacillariophyceae ) | 4= 3
( Chrysophyceae) SF ELAZ B (K 1) , 8 WHY ™
T FEAA AR RS HRES =
FAARTEEE SRR P MY & (%
1o
1.1 REmEENAERERE

BSR4 & R R A 2 R
THRBH—E 7, 22— LK B 2T
o LAAKHE 1« 4K 38 40 M o ik S Y 32 2 o0
H ¥ =g ( Triacylglycerol, TAG) f)& i 72
BFE3IANERELE(E L) : ZBEHEE A (acetyl-

5T AR 9 S SR R (973 TR0 BT IE LR (2010CB134409) 5 [ KB SC#31-R1 (2011BAD14BO1 ) 5 ¥ g

EE R A MAEEE(1989—) , £ WA XA , WS J7 18) 2 B ol P 075 0 A S A W i 0 4% o E-mail : island_hao@ hotmail. com

BIE1EE : X, E-mail : twlph@ 163. com

http: //www. shhydxxb. com



2 85 TR, 5 TR WS T R R 283

CoA)JRAL NN Bt i A (malonyl-CoA) | 8
FREEHIE \TAG B4 96 R, H ik 1 it K
R IR RR MG B . F—2, 2
BEAEEG A 2 TAG & UMY SR , 76 2 BEA G A
#R 1L (acetyl-CoA carboxylase, ACCase) HJ1E F
T AN RS A (malonyl-CoA) , iz N
WARE BRIR PR, W — 1 REL R, =
b, N B A FENR TR & LS (fatty acid
synthesis, FAS) B G {&RIVERT , A= BUBE 5 4 B
A(acyl-CoA) ., BEELHHEEF A [F] H M -3 - BERR
(glycerol-3-phosphate ) 7E H il -3 - BiRBEE 545
fifi ( glycerol-3-phosphate acyltransferase, GPAT)
I OP W% IR Bt AE %% %8 8§ ( lysophosphatidyl
acyltransferase, LPAT) ZF FIFE T, A= i — Bk
H M (diacylglycerol, DAG) , % =, DAG 7£
Bk H B 75 32 i ( diacylglycerol acyltransferases,
DAGATs) ) /£ Fl °F 4 B TAG, 75 4b, — 26 i fig
(membrane lipids, ML) 7E#§E — B H ihBEE %R
fi§ ( phospholipid diacylglycerol acyltransferase,
PDAT) F/ER T , Al 4 i TAG,

®1 BORMEHSHE

Tab.1 Oil content of some microalgae
o

AR (%) ik
Chlorella protothecoides 38% ~57.9% [11]
Scenedesmus sp. 31% ~33% [12]
Scenedesmus obliquus 20% ~45% [13]
Nannochloropsis oculata 7.9% ~50.4% [14 -15]
Porphyridium cruentum 10.9% ~19.3% [16]
Chlorella vulgaris 25% ~ 56.6% [5, 13, 17]
Chlorococcum littorale 34% [18]
Dunaliella bardawil 30% [19]
Neochloris oleoabundans 35% ~54% [20]
Phaeodactylum tricornutum 40% ~90% [21]
Chaetoceros curvisetus 17.76% [22]
Seminavis gracilenta 20.3% [23]
Haematococcus pluvialis 15.61% ~34.85% [24]
Scenedesmus dimorphus 16% ~40% [25]
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Fig.1 TAG metabolism in Chlamydomonas
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TR AR IR B 28 — 20 R WOR ¥R, |
TR IO B S K B, TR gkt
FRURUAE T X , Has AT A K2y 48 A 4 5
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Fig.2 Reaction formula of biodiesel preparation
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Research progress of microalgal biodiesel

HAO Zong-di, YANG Xun, SHI Jie, ZHANG Sen, LIU Ping-huai

(Ministry of Education Key Laboratory of Application Technology of Hainan Superior Resources Chemical Materials, College of
Materials and Chemical Engineering, Hainan University, Haikou 570228, Hainan, China )

Abstract: Sustainability is a key principle in natural resource management. Due to negative environmental
influence and limited availability, petroleum-derived fuels need to be replaced by renewable biofuels.
Therefore, there are vigorous research initiatives aimed at developing alternative renewable and potentially
carbon neutral solid, liquid and gaseous biofluels as alternative energy resources. Microalgal biodiesel is the
most potential substitute of fossil fuel for numerous specific advantages. Microalgae possess high
photosynthetic rate and CO, capture ability, short growth cycle and non-influence to food supply. In this
paper, the progress of microalgal biodiesel techniques was reviewed, including cultivation, harvesting of
microalgae and preparation of microalgal biodiesel. It was found that microalgae biodiesel could progressively
substitute a significant proportion of the fossil fuels required to meet the growing energy demand. Prospect of
microalgal biodiesel technique was put forward at last.

Key words: oleaginous microalgae ; microalgal biodiesel; cultivation optimization; industrialization

http: //www. shhydxxb. com



	122.pdf
	123.pdf
	124.pdf
	125.pdf
	126.pdf
	127.pdf
	128.pdf

