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BORT FI A RS BRI 4 MERRHRE, TZ38; BENATHEFREMERLRE
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[XeiF] Y, EYREEE; WIERRE
[(FESHES] TKe [ wk#RiIRA] A
1 #%F

EEXREEERAFHRELRE, REXMNAMH
BRI T RFFEMEK, R EBRBHERGKE
B, B 2005, 2010, 2020 4F # 4L 57 Gk 00K 2
A 1.0x10%, 1.5x108 fM2.5x10%t, EATHRE
A X SMK A BB 43 K B 35 %, 45 % F1 54 %,
AMEZEEBATREHRIERELEN - EEY
FLER AT o fR YA BT IR A 2 0] RE AR A ) B A T T
R ALY R ABTE N M & F Al A RER

AYERIEEESIMNERETSHRAHEY
OKEMYMBEERY) WEID SR, Ed&
FEEARMNEY R P RBWRBERNEY R, RE
AYRERBEXER, FFEX X102t A
WLE, fEEEEEE 30E (1E=1x10"%]),
BT EEREMGEY RS LSEBRESN, £
R BT LAGE i R B AR SR A R AR R

BERARSEAT A REEN, EEH™&
B INAE —E A, BUAS X LA KRB RER . 3k
H, AFEEAEFHEREHMN 250 <10 ¢, EX
MREMME K 1.2~2.0 %5, APEEHAT
AFERBERENREEAR, — BRI T UKL
o B, PUERRE 280 A 4 5 R SRR il OB AR

(mEM]
[fEEmEN]
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KB ST IE BR8N BB K, BRTIEE
HRMBEARKRBOTLAD R 4 F, BIRERM ., H#E
WAL BisFERMEYEA

2 i &M (fast pyrolysis)

FERE. BEMMBEE (10°~10° K/s), #
EreyEEetE (0.5~1s). EFBE (500 CXE
f) MEABT, EYRBANE, ERFAERET
REANS FREKR, BRREREB L RIS (B
WL A B A VL4 F ik — 2 R A AT B Sk 4
F) #HTRE, FTUREBRERERE . LRART
BESEFR

EaES N E R R H R ERN S ke/h BHRE
PR AL R AT T B AR A 40 TR ) BBOBAA R
HIBF9E . RLAEH EM 420~525 C BETHE AN #
T, UKRBHER, CO, AMMAR, ARYHEHR
MR, BRBAEFTRSRET 70%. KEX%E?
UKRBHER, REKIBUK, RAARDIERE
P, EEFAFRARPHFITRERMBELE ., HE
R 550 C, K/BKAZ 0.38 mm, EEEEO0.8s
B, MAEARETER 63 %, BREITEBIH—E/)
RUEHE R A28, UIAARB AR, R
SRR, OFRERMNE, EMHBREFERFT 000

MR\ (1975-), B, WEHSHA, FEPBEFRREELHIEE
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CT/sMEBGT, #TTREHRBEIE, HE™H
REIL60 % o

fif 2 B Twent K% BTG A 7 Bk & W Hl th —
e MR ERMEI N, FARATFEHESER
K, MPERFERHEFS 000 K/s, FRFMER
EAE 70 %, HE Aston KEFR T 50K M
#, ZRENETERERIIFREE EFE LY RB
PUAEX FRUSFHBRA (:<<600C) ME (v
>1.2 m/s) B, BT LURETE ™%
H77.6 BHMBIE=Y, HEERIFHYHE., k¥
BREMED, MEKK laval KEFRTES KRN
25, WRE 450 T, 15 kPa &M T EE S F #
R, EYHMKERTRR 35 %%, EETHAR
FEREZEETHRMIRTRNEE, WHEKEIR
RS HHESD T AR HE B 77 A ) N 8% BE b s A
#, 7600 CERMFKMG T MM, TTLURBRES™
R 67 BHIEYM,

B T2 %148 1 4 9 o & L BB 7E 20 M /kg
EA, ANRHELREN—F, ERXMHIFLK
FEREFAYHEEEERT (w(O)A R0 %) 40
AERERMB TR FREEHS AR, FAE
RAEYWMEER, BETEZHTHRY, MFEER
Wi B B RE R R

YRR BRI S R, AR Bk
RAE—-ERUENYRE—EXGT (BE. EN.
AR, EREA—-EABFENEKRS (BE.
&, mEfE) REFEMERNATRE,

B S B 4 ) TR BB A & R BT A R) 28 2 A P
MR NASNIFR, RREEYHBM=E, BRI
NEFRE SR Kby mafb 22 R Mk R E . hi.
REARLRE, XBYHR. REERNERH S
A5, MR WA Ak 2 BN SR B A AT AR B . MSE R
FE, ESBHREERNSEAEREBNEY M
?z$[4,5,7]°

ENTAESMUFERTEIEHBE, FHE
R, Nk #HITHRE, FREEND
B, REREFEYMERENER, E&m%N
R, WRERHFRERBPAER CO, WRE, &£
VIR EOK DL CO, MTE R BB ER, 49 i ;R
B¥SIERE . HAMA ZnCl, #4657 sk 28 $h il 7= ¥
o, REER. KMEESERNLEYE R,
MMM EESEEROLEDHERED, kiE
H%OIE LRI, £ R T R &S

W, EWAYRRERABERNERBE,
HERERZHEEW, Y ERBALRIBEER
f, PG ER ) R 4R B A B A ) R R AR Y
Tk, ZIHUMBERHSE FARRERR, BANEE
FHEMABREREAYE S, 5 E R0 EKM%K
A, FLES AR RN R, WAL Y &
ML

HFARAEY RN EARAR, B
file L NE B ARRAE R AR B PR ) I RN A Bt A
EEER. N THREBRE™. KRANEY R, ®F
& A A Y R BT A ) R AT — B U S R T
RERASEHMMRTMZ —, ERESEIHARE
HEMALK, DIERAR. Kiitn, ZKR. BFHE
B, B TERMESEYB=RNER, LRE
REAARAFMFERRBHEDH=ERR—FH,
FR KRR FEYMMER, TAEFFNTF
BREYR AR, HIFE R K5 AL 8
FRITEYRRERB LR W, EFER, BEHE
PR ERE BB MRR KT, XREANEES
AEREMEE. TAESHZRMEAR, TUEXRE
SRERBREBHEYHTERMNE, NER, HE
PAEF B AT 38 33 M/kg, REFEYHB 1.6
I, BEemR MM AIRE, HE. IRELST
BEEGHESR, TEERNAEERNIELSE,
P AR I B A VESE R, B, BHF
SRS SRE, FENRMEEEMR, fiAM
UARFEE. SHEEMEAEREHERBAS N E,
FEMNRBRELKR,

3 H##%A (liquefaction)

BEEBAS 2 H: BEEHBRNEYRSE
AL ed (mEAYFE®L) BRE, 250 ~
400 CIRE TBANMEBE=Y; REERE
(15 MPa &£4) &ML R (RFEERIHVBE
fER) MIEAT, AKEKES (W0 H, 5% CO) i
EVMRBE=H A, BAKERENBER
B BEBASE B RARE AR BERK, —
MA20 vEL, RESE—BKRE3S %~70 %,
S WA HERBALE 8 B BB AR Bk R R E — R
40 MJ kg 5 -

S. A. Rezzoug“z]%kuz,:@j'ﬂfg?ﬁj\ BiER
AR, MARBRHER, EETHERE (150~
280 C) . ifLAtE (20~60 min) MHMRAERE (w
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MEE % EYHREBRERBEAREREE ST 7

=0~1.5%, AT I EENRESH, TH)
Xt =R, AT AEERT &R KM
i, BERTENMNHREEH. &REH, BE
MBERERMNBAE=REHER, RRSESEE
MEREERAMBAODEEEYW, RE. mRAR
B2 5K 250 CHM w =07 %, A.
Demirbas! P2 I R A X BT AR R T RXM K
WHROEW, EHET OMEYR, UKIE
M, BERN SIS K, ERAMARABLEN (w
(KOH) X 0.2) WER T H5#TTiRK., 43
W, THEARSOBERR™FN31.2 %, W
AR B R R R REF 63.7 %, HFHM
750 09 VR 14 o B 7= S B Bl K T R & B A 1 i T o
/No Sid-Ahmed Rezzoug!'*'% AN %8 T I A B K
BT . FE—F K 100 g M ARBETF 400 g
M8, A1 g BBREAELT, EEERN 250
CT#GMEBRL; F-LREFE - SREBHORIE
FYSNEALRRAHITME, NEAER it
ABN, TEATRESMRMEENERE, Sk
IRV 5 A B4 A A6 300 43 S J& Fe. NiMo 1 CoMo, il
ABEES (458 3 MPa, 6 MPa fl 9MPa) #
e, &REH, Lo Af LB ELRT,
HNRSE DB R ER AR A SR, Y
AHEFE 6 MPa B, NiMo MMBILBUR B, BERN
350 ThY, WEARSME R RE LR 3:
LB, RABRE=YHPENTERIBRANR2 %, H
KA PE K T 41.06 M] /kgo
HERATEEARELRES, HRABMN, X
REF—EBER, AR, FHAZE —ERH.
ExtFARAEMY, LinEER, HEEBRLEARL
B, RAEFHE. BRSKER, SFAEERL
BARIATH;, BAEAEREWIEL. 2H. EA
REGRMAS, RBRERM, B EEBRILE
KHBBEAERERFRH - H A S
Sawayama! 'S'% A 7E 98 B R 300 ~ 350 C, R B A
& % 0.1 ~ 1 h, BA NaCO; N # 1k 7
(w (NayCO3) HO0~5%), ERESKE&HT,
HAR T BB AN A B BB MBI R RS
FER, GRRVARE (HERE) BIAWBESER
HBEER ™R 64 %, KALHAEXD 45.9
M]/kg, KM (BRW) B E WAL B AL R ik R
Br=R 48 %, KA #(E 23.0 MJ/kg. Ginburg B.
7. WOV R R R A N RN 2 AL S RS R B

BT M. Y. Dote!IZEMETF 300 CHIKMT
A Na,CO; R AEALTIZE 10 MP & J7 F % % %5 Bk 3 i
Tk, FRREEREXE 64 %, MES A MM,
T. Minwowa!'*17£340 C , R M AFIE] 1 h, #ih ¥R
1, BRI RN AE 36 M) /kgo BEXRBALT™
Yy BB AR F AR S R AL =Y, REE
FAM., BHSEETEHREER. SHK. FA4EX
MR, MEXSTARENIER., 28, EOE. £
FRMBFLHERIEL - RELAREY, BT
KEMEE, BflEREdEmERNERR
#, EHEEXPHTPEMNAS RIBEERE, A
BEHREH=RER, & RE HF. K
Yamaberi' ' 2 & 3 40 ff 76 SR BUR S T B9 35 R B ]
FEAEARYHB=FRNSERER, KB TEEN
WAL =R, R PRAR) 4558 i 5 % R A AR
B, ERBARKERTRRER T 3.4, M
BB R EREA R, BEIEEERRBER
tehi Y &, HaE Tk, W7 RAEAT 42 5%
7%, BT IR F A B R SO PR B0 K A 75
Yo, B E BB BE R BA AR A T AR R
7Koo

AREH FTiRE&. S RAKEMEE, BAE
WA WBRFEH WAL T2 5 A0 A4 Y ) ORI R
BHOME. BRTEEBAE AL T LR ZEHIH
B, hTHEBAELBBERBLEABETHEY
W, B, BEBABARTEESE ™LA,

4 Mk F F I (supercritical extrac-
tion)

B 72K B Lk 0 ) AR I R A A R B R
RE, EBEEBERYESHOES, REHATE
28, B AT AR B AR B S e A A S
B, 4rESJE B U I L 3F % (] 2K B SR 1R 2
EH .

Goudriaan F.PULIBIE AAKRER, UKB
NER, HTER, WIEKFRZEN 46 %, WK
MEFPEHRESIBEAET 10 %o Mustafa
Cemek 2 #| Fi ZnCl, (w (ZnClL) =10 %) J 4k
M. UBEASHEE. ZEEREN, BER ST3
KB, ZEBUREWRF, Bikr=9 R e R 5K
55.5 % #160.6 % . Atila Caglar'® i FIPNBA1E N &
FIZEBARAETE, BE 491 K BB =Y & &
BN 22.9 %,
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A NGE 3o 1 BRI X A I S R RN A A
A, PR AR BUE Y R R — K, RBK
SHEE, HHA-EFEHBRERE. A
Demirbas >/ 28 T &b F #8 It 5 1R 25 10 & HLYE 7 %€
BUMBM T RR . LR R, EXMEMAN, BE
583 K MA&MT, FIEEE. Z BP9 MR € BOTh BOsE
7o, HPWEEAR, BiETREEN63.0 %,
WA R R PT G B K, S w
=10 % ) NaOH fiftf Ak I BsF, 5] B R BE T 43 500 fef
FAREE. CREMAEEAR, HPPREEAER, ik
FRRYE N 84.4 %, AEWMMEA S FEZREBY) BT G
Ho B L 3K o

MEA LS fFr LIRS, REEFEAEN
TR AL, AT A AR, BB Sk
BerE s R BUE W) R b S — 8 A oy, BRAI T X MR A
7= ) — A5 K I A B

5 443 (biotechnology)

AV RAAMAEY KR, BEVTEEK N
BE, fEGEAYERANEY R —BEHE. £
KA S W S Y R A T BRI X
W) I3 R 3% B At A BSOS F BRI, R b )R B A A
Kb, BFWREDREFFERTFERLEY A
e B B E NSRS TAE & MR KT

VAR 2 4, B R R SRR R AT
YE R R AW T P I £F Y 3 ORN 2 2F 4k 3K fif ol SO
55 25 A R W & T K A R BBORR R 2L

BRKM—EBLZARETARRIG R, B
I, BETEEEESIERBKH—KBELZ,
B8 5% 2 F A PR 0 05 ok X 64 W) R A
¥

HARFEKFBRNELR T HARRERNE™ L
BERH TSP, BRI RET 80 %, =WHZ
FERBENER S %, Lt —H WAL 0 %, K
TREDIF AW, RABSEBEE> 8, [
WREH A 0.05 % BALEE. 0.06 % WifLEE. 0.8
X F. 0.04 % EMETEER, MBRENRN
3.0, KEIFREDE N 60 %, RIGEE 22~24 T,
KEEFAB O X, ZEE=F R 4.18 %, HEAHE 3 K
ARSSL T AR HEEA BT, i H
MM, AA%ERBETHERSMENE, REH
S E MBS B, 720 kg H BEHE AE A ™ 200
Lz, BRESSEHEEE BRI % EE

PN RAEEY, HARAEEE AR RS ERE
Y &R Z BE S, IS KB Togen 2 R T
PAMERE 5T . FORFEAT TN R M KL, i#%ﬂa@
BT, AL 4 EMHATARM .

FE 7E 4 4k R B 2 BE 7 AL F E B 4T A
fi. BRET, 3£EMVFEAF IEFE T AR 4
EREYFEEFE BN T . MM Arkenol 2 &%
FEERNITEE KT, UBERNERE™Z
BE, FiH4EFE 400 X 10* gal (2 15x10° L) ZF%,
FB;, ZAREEEZIE —K LT, FIH E &L %
KR, AEFE ZBE2 500 X 10* gal (£ 95x10° L),
WeAh, 4 R IEFE A B DA RS R R OR RS FF O
B, F72 400 % 10* gal (L 15x10°L) ZBEMT
T EEFHEME Archer Daniels Midland 2\ 7]
R—FBRYHZEATAF, ZAAENRBT
b3k B fl M FCR W L 2 mE A )P, B
International 23 & 7RI ¥E9 00077 £ oo, #H LB
HFET)T, B 76 < 10° L, BB N H BE R
w20,

Bk —REE L2 SETAGER. Lg%
R.ARREHHBKGSE R, BRBEN =45
M, PEERDI R KRN . BRI, KR AT T B XK
SRR R NATHL R, WIRTHER—ARE—F 4
JRZMWERE, RRFERNVSHE, BREARR
R PAERHAMMAEROLERTR, FZET
AHERBWOER. BRTRAT BB I ik 2 28 R
Bk QR BERE I 2 3 ) B O R A AT 4 A 5R K
WAAE R, AR5 R 23 B L A R
E R ABFIIE AR, 4B EA R PR
KEERNILEY, WMARE., 4K, L%
R BEKEME R B LY, HERKIFRE
B, KIRZE. %K. FTEERUERIBEHE
BRRA R AR E R, MEHRE
Yy i) = HE 2540 it S BOM 25 (B A, (H RS2 (1 4 70
DAREIRE . S5 FR I DL se AL s . R, AR
RIFE . FARER. FREENYROBOE N =445
SRR REZ R C FR, XA A B £F 4 & 2%
EYFRAET R EER X,

6 ik

PR PR T A mORE % L B3 R JRORHE R
BT AR . AR Tk TPk Besh, ZTZ
R P B B A — MR A PR A B i S 2%, PRI
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MEEF: EYREBRBREREEAREREH S 9

KPR E EARfE A K. EILRER. KB,
2533 FE 4 YRR BORE PR/ ROBE . T4 Wk 2 B 44
BT LA RO . PR PR T2 378 R AR
HEER®E, MMERERALEREE, BT HEER
Besh, TWEME— SR H A EA G BA . MR
IR MR RO RERM T Y, HEATH
REER, BRERBRERE, RaREHRRTE
KEEERBRNES S,

BA—EJUTREMNK . MIESSRILER
Y1, REEF T ALK . MRS N8, HEiTm
BHRETURFEERLTZMEKEAERTE,

HEBRAN TEKRENEDR (WERX),
BERNELER, TETUNTREENRA,
FHESHREARSER, SHENBERE. FIA
HERARAELTRESEH— BRI,

HBERAXRFERBORE. RANWESN, £
HAFEE, (67 LU 2 4:E 24 008 I v ) A
BN, KERSER, E—RASBNE
I B —E R EWRRE, BTG —
BHERALTE, HERA, Fi, &iREREAR
£ % R s A T B R 4 AR G TR

H WA R R 4 R AW R IR 2 B AE
ARG Tl A =B B, [H3EA i 2 R 2 A
BALLHEARRNERE# SR, HIEERA
Bf. HZBRKRNBERE, FIREYE#L
AFRFERLEYFHRZBAA RN,

RERKUAE, EWEREEE. ARESL
BRRE, FARLAE ., Ml AT g
FHAVR (NRBE. FREFY. EK) R
HEBABE, HEGW. BREORE, BHE
PN LIRS

MFRE LRGSR, R WAL B R 1 8 75
%, AB, FAEBERATEEAES, AHALY
BT REREYRHNEZE, BEEAERAH
LHREX, EAEREHE,
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An Overview of Technology for Liquid Fuel From Biomass
Zheng Jilu, Zhu Xifeng, Guo Qingxiang, Zhu Qingshi
( Biomass Clean Energy Laboratory, University of Science and Technology
of China, Hefei 230026, China)
[ Abstract ] . Four kinds of technology for liquid fuel from biomass, together with their principles and

procedures, are narrated. The paper is mainly concerned about new tendency in all kinds of technology for liquid

fuel, for example selective fast pyrolysis, liquefaction of algae, selective supercritical extraction and simulation of

function of organism for processing biomass with lignin. Moreover, there are examples with new tendency in

this paper. Finally, all kinds of technology are analyzed.
[ Key words ]

biomass; biomass energy; liquid fuel
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