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Fig.1 Pilot set for biomass pyrolysis
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Table 1  Atomization properties of swirl nozzle

W/ T AL F- 2 H AR /pm

Leh-! 0.3 MPa 0.4 MPa 0.5 MPa

A Y1 500 172 168 160
K 500 158 150 135
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Table 2 Proximate analyses of feedstock

-0 B f2/mm wisp!% ws ! % wigg sl % wags!% A E/MI kg
N 0.59 ~0.84 7.86 7.36 72.40 12.38 15.21
B 0.84~1.22 7.70 18.80 64.30 9.20 . 13.36
EKFF 0.20~0.42 7.67 8.33 71.95 12.05 15.07
AL FF 0.20 ~0.42 7.87 6.97 69.54 15.62 15.99

R3 ABRERNETRSN (ERAE)
Table 3 Element analysis of feedstock

)3 wcl % wy/ % wol % wy/ % ws/ %

A
&
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M AEFT

52.33
38.92
45.43
43.50

5.81
5.10
6.15
5.35

38.87
37.89
47.14
49.56

0.20
2.17
0.78
0.91

0.01
0.12
0.13
0.10

dt 5| &

2.2 REHZE

HABEVRDEMAZERRES, FERLRK
RMEEFMA 4~5 kg BF, REUSK NN FET
PEARGHITHHR, YKRBREAZREMHEN, #
ZRUBARR, RASKERRRENANE[ L
B 5 T 5 R R R G AT B BAL IR

J A% A R BE ph 4 R B R AT Mg, oo
FEGER O EJ5 0.6 m A B #4 A 18 B 7R 38 B B B R
BRARIRE, R, ¥HixaB5s%afHEE,
BRI EE. RNSHHEDSH UBES
WiEAT M, A WA 1 A8 Ak B AT 3R AR 2 Y
WACRSHLERER. SRESLENEARBEL
AEERA—REAR, @i WEES LB R
WS R G TAEE Lo

3BT B ITES AR a. BEIRAL
TS BE 28 W WAL B AL T B R B A Y o 7=
R b, @B B A YRR AR A R B K
ST BB AT 2 18] (Y b B 3R 19 2 R AR K B 7 R
c. B ERMEITHRERBIIENTER,
2.3 ARER

SRR . R . EXFERMMRIEF 4 F R
Rit# T THA/DEHRBBRLRE, TEERT
KESNTEEWENETHRUARERFE . KA
BEE . H e RS g XFHEHEN A= EH
o

R PR RS . WAk R N85 8 8 R
GERERET L IER T/E, RERERADLK

FHEERI~4h FHEERE K, BEERFEN
if (6] RZETLr B o AR U8 AR B B 77 ¥ Bl g YL AR
CEHETTRRBRED ™R, B PREH
B E LT ERBREY T RBRBEMB ¥,
3% e AT DAE 4 AT R R AT B

JEORE X Al AL B R e £ B AR B 2 4SO
—RFERHEI R, 55— R SRR B T AL 2 40 SB0RL K /)
KBRS, EEEEXNAMEH#ITTHE, &R
FH . REBRTEYR, PR BAL R A Y R
hlE, FERNAIAERHNDRENRSTREELH;
RZ, YRR SR, A 7 3R AR

OB I8 B R S W A ) A R AL — N E R R
Ro AYRFEEMAER., ¥AERMARRN
R, FHERMEFERNOBBREE—NBFERNR
BHEN, TEANES T EY AR R E
A 450~550 C, HRBELH, HBEIETHKE
WA T RETER KRBT RN TS
T, Wik RTHE; BEIMER, RELPE RS
LHMBESHESLRER, HdaREERE™
R 2 BRI AR A O R 7 ) B R
REZAHME, APATURH, X FEM—F4E
YIREE — B RABE T RORERE. <
I B (] R R A Y R B B — N EE R
X, BRERAEE LERAFTERAILRRH K
R, R F Tl E R e R AN T AL B
SN, IR 45 Ol A B E), BERLE R 10 kg/h, N,
WiR 8 m’/h XY R ) S AR W B BRI 29 0.9 so iR
WEREY, SHMENEEOS~1.5s WENE
At A Yy B 7= R AR BB, TR IR A MLARIRAR
BRER BN EY M REEERERNE MW,
B R AR BBE X0 HREIEREEHRT
RENEEY B REREE . K450 47
JRORHE B A B I8 B T A AL IR B I B A R
2.4 EMHNARTMERSYE

Y ERBG, LFEE TR, B, B



92 T E TR CRE
70
70 60
] 60 — A, L 50 — > A—
% 0 ¥ 40
L4 L .\'\'\Q\.
30 i 30
Kol T = 2 L Y
10 1 1 10 & » 2 - 1 ]
400 450 500 550 400 450 500 550
' t/'C H#C
A EPH w KR e R A kBN m R e AUk
(a) A% (b) %
70 70
] 60 - ——
W 50 — T — % 50
Eﬁ 40 gﬁ 40
30 30
2R e o
10 A . 10 . )
400 450 500 550 400 450 500 550
t/'C t/C
AdYH  m AR e AH A EE w AR * Ak
(c) EXKF#HF (d) HAEFF

2 MFMMEABRENEREREZBHXR

Fig.2  Pyrolysis products vs temperature for different feedstock
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Table 4  Pyrolysis results for different feedstock

at optimal temperature
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BB N HE O OWE EE RE&R hE

/mm  /kg:h™' /m*+h™'  /C 1% IMJ-kg™'
A # 0.59~0.84 10 8 480 63 17.27
B & 0.84~1:22 10 8 490 53 17.16
EXFF 0.20~0.42 10 8 485 57 17.11
WAEFF 0.20~0.42 10 8 470 56 17.70
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Table 5 Elemental compositions and characteristics of bio-oil

43 BT RE TCR AR % w ks Wien % T
(B FA ) we wy wo 1% 1% /kg'm™? Jmm? e~ pH
S 7R 41.7 2.7 50.3 25.6 0.07 1170 120 3.4
R LY M 41.0 7.4 51.2 24.5 0.08 1150 110 3.8
EXRFEYM 41.9 8.3 49.5 25.2 0.07 1145 130 3.2
MRALFF 4= 90 4.3 7.9 49.4 24.4 0.07 1160 125 3.3
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Fig.3 Total ion chromatogram of cornstalk bio-oil
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Development of Biomass Pyrolysis Set and Its Experimental Research

Zhu Xifeng, Zheng Jilu, Lu Qiang, Guo Qingxiang, Zhu Qingshi
( USTC Biomass Clean Energy Laboratory , Hefei 230026, China)

[Abstract] This paper introduces a kind of biomass pyrolysis set based on fluidized-bed, which has such
characteristics as feeding feedstock with two screw feeders and cooling hot pyrolysis steam with spraying of bio-
oil . Experimental result shows that the developed pyrolysis set is available to convert biomass into bio-oil and all
biomass have an optimal temperature for maximum bio-oil yields. For instance, bio-oil yields of sawdust, rice
husk, corn stalk and cotton stalk are 63% ,53% ,57 % and 56 % respectively at optimal pyrolysis temperature .
The analysis indicates that the calorific value of bio-oil is about 17 MJ/kg and bio-oil is a mixture of water and
oxygenic compounds including almost all chemical categories. The research also shows that drying biomass can
effectively reduce the moisture in bio-oil, and the bio-oil stored for half a year still can be used as fuel oil.

[ Key words] biomass; pyrolysis; bio-oil
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