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T A i L (0.92 ke/L) | Bl o B
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JHi Na, CO, J fif £ ) f9 24 At , B 5k 1] Wi 2 1] DL 3% 5]
40% , H:rp Na,CO, AT LAJEER AT

TE 8 2 ik A 7 3 A o 6 Na, €O, i
PERR VHZSM — 5 43 07 46 4 4k 791 , 2 125 03 86 2 9 i
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IR MG63, A=Wt/ /K ¥ 40 Bkt ) 200 1),
7 350 ~400°C 244 3 h, C16 . C18 4 HLHR 4 3wl 5
by C15 . C17 22 . 8K 1T 3% 2 i 4k 30 3 1 BE i
1 £ 0 I 4, T % T 288 1 I 4 T i o 0 A
il

T EGE T MG A Y BORBOKLA Y B A
SIS 3 240 ) LM% B, SCHR (23 ) DAL 4
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JIE Z A0, A L H R TR ) T B R TR o T
FERLZIG A H R ROE IR B ) AR B T 2% .
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KOH 078 Ak, DT 5 BO7E R e 7 R (BRI BE Ry )
A R T % 2 RGBT R AR Y R Il A K
MBeE AL G Y, R —F AR . bEE IR
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HTL) o] DL AR 9y It % Ak hy 6 45 1 43 o A8 #8 ih 1)
P E T B . HTL A AL 6 < A 2 0 ok 7% T 75 X6
SR BN ) AT R FERE Y ZE T AL PR, IR (Gl R [
T 10% ~20% ) 2 K A A I 4 5O, HTL 7] LA
T AR I TR FEE 4 B B R K AL S B Ak
A o CEE T 7 42 0 (Lipid extraction, LE) FF
TR A0 L, T K B RN T B IX A v RE R i 1R
R B, AT X R R AT I i e A ) o
I 5% 7K WAk 15 45 T K 72 88 I AR SR (374°C
22 MPa) it LA 9 e LT M. ROBE 4 3 A4 40 B
KA SRR R R BE . R G AL R IR R
AT & AL A P an kg sl ; Bk K Ak
B WAL AR S T8 S . £ — > 1.8 L Al K
% s o, 3 TE B R R R 350°C, 560 min,
& i 20% , ) 15 5] 39.9% 11 AR P 1S R,
98.3% Bk LB T etk AWM MR EEAE 75 d Y
Fegk b ARG IR FEAN A . X AT RE AL TR R Y
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THCHE A= 1y Jo R I S K AR LA 0 A i R B
—ERHENEA TRAEY, REHR R AR NO,
ARV A R AR TR o WS AL 4R 1138 Co/Mo (NI 5l Pt
A A Ak 00 PT DA B R A T A(E, O AR AR 3
10% o T LA It S 7K 44 28 A e 25 AR i 7 B B3 22
R AR AR i A T A i R TR A W A R R

TE 400°C 3. 4 MPa S SAEAE I RV 544, DA
P/C R AR, ol A= P K IA 20 4 b, IR AR 21
AP ERAE R 25, K K 0 2R Tl IE S 43 M)/kg,
S 42 MI/kg #H2Y AYlh &6 E 210
Beke 5 B o A Ak 70 T R A A AR R )
WA W AR E RO . BB s BRI A
FEWAT HEALRIAETE T (BB A RLFE Ak Ry A= il (0 76
WRERENAAAE T AL 38 o B T R ok Ak
B WIS AT Z 8 & NN o s K AR AL REAE Ry
B 1 kg AW AE 6. 69 M REUE , {H 75 T AR
YTk A R B 1 kg AR Wl R T A
28.25 MJ BB . a5 2 W] /)N BR O B 3K 1 K AR 2L g
Mg
4.3 WMEEYRMLIERAKLERR

fle A= 4 R I SR K A SR AP A AE A E il B )
et L R e BB ARE R K L B A Y B
P43 T A5 21 58 4 ) FH A Te) A0, sl A 4 o 0 i
BLIK (Suberitical water) ZbFR37 AR 2 4L T — &5 19 1%
AL e

W K S E — 22 R A% PF R, IR B 7E 100°C
Ph b 374°C LU M il WA 7K o 3 Ak Rk
5 KA AR TR A R 22 57, W IR R K I A%

PR T V16 5L 7K A A P e 3 B A T s i AR A,
JR AL T A AL ), R X — e, B S BN R 4R ™
YooK s BV A RO ) i SR I, HLEAT I B
G BRI B, R 24 i AR 4 B S Y
FEHGTZ — o (HE G 7K R B A, A B [ 45 K
I 2% 5 51 e B ) o e A R AT i i AR Ak s X 2
AEM M R4 T AT ZE U, SRR WA
M 7 AR EUCR B T RN R R . R T TR
X e Wi v | R HG Al 4 R B I I B K AR B AR
HEATSRAL | O WG K AL AT, o R AR 74 oy s 4l
PEARAE T —Fh g (SRR | R A B B k. Bilan 4
T P A P B T i B oA 0 U S R ) A 4y R 2% 1T
Bl AR 2 AS R0 4 TR, A R 6 T AR A5 24 L
JCHE A Sk ) S0 G5 K A8 AR FA T, TE O T
T (R P B B, 0N T AR TRBH
4.3.1 I K Ak B R K SO AR W o LA
B2 WE RN 7 A

P I 2 7K Ak AT DA FH T sk 86 il G RN R K AR S 4
K AL 403 8 o e vh I R K Ak A5 ) 2 B DL 2T 4t
FAFAE T 4 B v, s LAVE By A2 A6 T B0k AR %
LR K AN TG AR R, W3 T bl A i 2F
e RIS I, DL iT DAAR Bk 5 Ak R T R
FHF AR G BRRE T B4R AT AR R e o Ak
PR B AR R R R Y

I S 25 0 0 2 7 R T ) D B T B
P M ARS8 A 0 I v AR AR 1 B K A B Gn e A B
GIEAR S S & Yok 7/ Do Al e/ RGN
BT Rk 0% ~72% Yl i B R A0, g
SR T R R R TR A O R KL B
Hh G A R 4 AT DA Rk 60% M B A W
HR A B K A 0 RT LA 2o P R A A B R i
H e A A K AR K AR B R T A I R R
T T 7K ik T 00 SR 0 PR T X 9 2 A g o a0 A 7 7 Ak
AT DA — A L e T R R T B P sl R

R T A BRI 2 T AT AT B T AR AR
20 AR B B IR 7 &, (EL 52 BR T A R 40 B T T o
RICTE R T — AN 1 3% 22 0 25 oK OB A
[Fi) s ) P B3l 2 9 Jo A= 7 v O Jon A 22 8 R A i
551 5 2 AE 160°C 130G A /K $2 HU/INER 35 ( Chlorella
sorokiniana ) PEIE M | & & 2 WE I 42 UK H £ BRI
TES> B 2 RN O T B 26% . 5 2 4
W20 I 1 3808 2 W) R AE 300°C N B Akl 2 4
LR RON T Y R 24% . B4R WL HAETS
2 28 (2L Wi, A T 0 B e A B B B A
ERRAR 63% EM RN R AR RS 2R EUE B R
M, KPR Z oY, HILm LR
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Development of Downstream Processing Technology for Microalgae Biofuel

Liu Yuhuan' Wang Yingkuan® Wang Yunpu’® Yang Huan’ Wu Xiaodan® Ruan Rongsheng'
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Abstract; Life cycle assessment of biodiesel produced from microalgae showed that the pure energy
output was negative by the route of biodiesel (FAME) , if the biodiesel was produced from high moisture
content microalgae slurry by dry, cell disruption, solvent extraction of lipids, and transesterification.
Therefore, passive choices are that mathane or bioethanol is obtained by anerobic digestion of microalgae
slurry or their hydrolysate, or microalgae based bio-oils are obtained by fast pyrolysis and microwave
assisted pyrolysis of dried microalgae biomass, or microalgae based bio-oils or syngas by hydrothermal
treatment of microalgae slurry. Although the high heating value (HHV ) of microalgae based bio-oils are
much higher than lignocellulosic bio-oils, it can still not meet the demand of transportation liquid fuel due
to its high nitrogen content, high oxygen content and instability. Possessing superiority of dehydration, oil
extraction, protein and polysaccharide separation, or even in situ biodiesel production from high moisture
content microalgae slurry, subcritical water treatment may become the prior research field of downstream
processing technology for microalgae biofuels today. The most challenging research field is to know how to
extract lipids, separate cytochrome, protein, polysaccharide from high moisture content microalgae slurry
simultaneously under very mild reaction condition of enzymolysis, so that most of the functional
components of the microalgae will be saved for value added comprehensive utilization. Last and key
technology that may guide microalgae fuel to commercialization is how to manufacture renewable and high
quality hydrocarbon diesel effectively from microalgae oil or its soap by microwave polarization
decarboxylation.

Key words: Microalgae biomass Biodiesel Downstream processing Pyrolysis  Subecritical water

Microwave decarboxylation



