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Fig. 1  Thermochemical conversion of biomass process
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a. ‘L biomass; b. TR drying gas;
o SR AUIE pyrolysis gas; d. SR TIE heating gas ;
c. & charcoal; f. 4 %11 bio-oil ;
g WAL K Nuidizing gas.
1. TR drier; 2. BHEHL grinder;
3. FLI &% reactor; 4. GEMLGTBEER cyclone separator;
5. ¥y BEZE condenser
B2 fRSRALFERERRTIZNE
Fig.2 Circulating flmdized bed [ast pyrolysis process
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®1 ESMREMMEERS M (1998 £)
Table 1 Fast pyrolysis reactors and heating methods in the world( 1998 )

b= Mm#F EEI s R kg'h) BELY
host organization CounLry reactor Lypes capacity heating methods
; PET Wik P e, IR
Union Fenosa Waterdeo Spain Muid beed 0 propane combustion, heated recycle gas
BTG - =] pdid S 50 FERTHERE iy
3 Netherlands rotating cone reactor wall heating
En X W AT 10.40 El TR R{taaF
i Canada circulating uidized bed . in-bed gasification of char 1o heat sand
; ML E M S
. ik A4 - ;
Dy namodive Caads fuid bed 20 80, 1500 pymlhr:n gas, char, other biomass products
combuastion
i (L S AL A- LK 385 s
ek Canada uid bed 4 reactor wall hesting
L Tid e [RLET 3R 5 0 iR,
NREL A ablative voriex 0 reactor wall heating
CRES En W 10 mAREEnR{EREET
Greece cireulating uidized bed in-bed gasification of char to heat sand
R : nE B LR e ik
Univessly ol Aaston UK ablative plate 1 reactor wall heating
BE Wik #HhEF
bl Gomany fluid bed = het sand

1) BTG Biomass Technology Group; RTI; Rescurce Transforms International lid. ; NREL: National Renewable Encrgy Laboratary ; CRES,
the Centre for Renewable Energy Sources; BFH : Federal Rescarch Centre for Forestry and Forest Products; IWC . the Institute of for
Wood Chemistry and Chemical Technology of Wood ,
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%2 EALHEREREAGERER
Table 2 Fast pyrolysis reactors in China

L B Mal B Y EFERRRT
host crganisation reactar lypes capacily or reactor size

PRl K ¥ Shenyang Agricultural University B O 2 288 rotating cone 50 hg/h
B A% University of Shanghai for Science and Technology L U A B rotating cone 10 kgh
By AR Lo A% Harbin Institwe of Technology FAEIE Duid bed Ay iﬂ;n;:tlmnmm X
#7 T A4 Zhejiang Univemsity AL IE Quid bed S kg'h
BLRH A AR A7 Shenyang Agricultural University AR Nuidd bed 5 kg'h
AR B M i B ET Guangzhou Institute of Energy Conversion, CAS HALIE fluid bed 5 kg'h
L TR Univensity of Shanghai for Science and Technology ALK Nuid bed Skg'h
M T K% East China University of Science and Technology AT Nuid bed 5 kg/h
HEIT AT Ehejiang Universily Pk Nusicd bed 0 kgh
1) 35 A T A0 Shandong University of Technology AL Nuid bed 50 kgrh
1 ol 8l &% Henan Agricultural University TR parallel whe Ak few
B Thejiang University B S L fixed besd 12 diameter T5mm, 3 long 200mm
@I F4F Thejiang Univemsity |15 8T rotative stove 4,5 LAtime
W4 Tainghus University B 53 pymolysis apparsius ZARill no report
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R FEARREAMENAE" (RN SEHRED0.4~0.54)
Table 3 Fast pyrolysis product analysis from different biomass (0.4 ~0. 55 residence time )

HHETEE R LR ZEAN o i F i) H BenE
Analytical results Poplar sawdusl  Spruce sowdust  Sorghum bagasse  Wheat chall Sundlower hu]]l__

H K E moisture (% ) 4.6 1.0 1. 1 6.9 1.1
B4 ashi & /BETH) 0.46 0.5 9.2 2.5 4.0
MW R o panticle size( mm ) 1.0 i.0 0.5 1.0 1.g
T vield (W)

LK gas 1.0 .o 1.7 15.9 19.5

§ charcoal 1.8 12.2 13.4 17.6 23,2

FLRE ™ 4 A water { reaction product ) m.7 1.4 10. 6 15.7 a.8

Akl Gguid &6.2 65.5 L 51.0 46.3

WEnE R R R S E TR
liquid compesition and vield

LR hydroxyacetaldehyde 10.0 1.7 7.2 6.5 0.8
P52 B W lovoghucosan 10 4.0 1.7 2.0 0.3
T KR [rmie acid formaldebyde 31 1.2 2.7 1.3 0.0
&M acetic scid 5.4 9 2.3 6.1 2.1
536 P M hydroxyl propanone 1.4 1.2 1.5 32 1.}
#7481 cellobbosan 1.3 2.5 0.4 0.4 0.1
B pyrelytic lignin® 16.2 20.6 15.1 15.1 18,4

NdRR . AR SRR H S 0 a5 B - 504 500 510,515 500C The pyrolytic temperature of poplar sawdust,
sprune sawdusi, sorghum bagesse , wheat chafl and sunflower hulls 1s 504 500 510,515, 5007 respectively.
iR EEARER TN TERES S, The pyrmlvtic lignin is mainly made up of phenal, eresol and other phenolic compounds,
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