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Straw Biomass Pyrolysis Experiment in Rotating Bed
Reactor with Different Carrier Gas

Yu Yong' Wei Lin® Wang Decheng' Wang Guanghui'

(1. College of Engineering, China Agricultural University, Betjing 100083, China
2. Department of Agriculiure Engineering, South Dakota State University, Brookings 57006, USA)

Abstract: In order to study the influence of straw biomass pyrolysis in a rotating bed reactor under
different carrier gas conditions, including no carrier gas, the tail gas and N,, biomass pyrolysis was
tested based on the reactor. The bio-char, bio-oil and syngas were collected respectively, and the yield
rates were calculated. The biochar’ s calorific value and elements were analyzed; bio-oil’ s calorific
value, water content and elements were analyzed; the syngas’ composition and content of organic
compounds were analyzed by using gas chromatography. Passing the tail gas can reduce the generation of
bio char, increase the production of bio oil, and the higher calorific value of bio char was, the higher
carbon content was. The water content of bio oil was decreased, and organic matter content was
increased. But when the calorific value of bio oil decreased, the content of light organic matter was the
highest in syngas. The tail gas can take away pyrolysis gas more quickly or participate in the pyrolysis of
two-time reaction. Biomass react was the most adequate, and tail gas can increase the activity of H;
reduce water content, but no way to remove oxygen elements, so the oxygen elements retained in the bio
oil. Nitrogen can reduce production of biochar, increase bio oil production and calorific value, and

change a little carbon content of biochar, bio oil moisture and organic matter content, but the calorific
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value of the bio oil greatly increased; the light organic matter content in syngas was the least. Nitrogen

can reduce two-time reaction and pyrolysis gas can quickly leave the reactor.

Key words: biomass; straw; rotating bed reactor; pyrolysis; carrier gas
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Fig. 1 Overall structure of the new rotating bed reactor
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W R T S sE
g PP gy T
g W g e TS T g
L G G s 8 o <

#{{E 649 371 510 1.55 62.1 287.8

IR R U WU N, ME 3 B3R
3 Fh MR, I 2 U e PRFITE K53 15 4 1Y
A Ry A= Wi, PRV B IR AA R A= i, RWPIL s E1
AN AT 4 AR B R Rl Bl KLk A
T PRINFR , Bl XL e 38 1333 1/ min , KU
471 ~521 ms/h;N2 PRI 33 [ %€ AF 200 mL/min, 3£ 0
JE 7 48 kPa,
L3 HmllE

BRI IG LW AR YR G SRR il B I
WA, LARIEAF AR AE o B 5 5 ST A= W o
A WA R A

AWt v & K AR OR - JE B R AL
( Mettler Toledo V20 %Y, Fisher Scientific, MA, 3£[E) M

1=}

Ho

A A IR COH JTE E [ A EA440
B 6 2 4 1AL ( Exeter Analytical Inc., North
Chelmsford, MA, £ ) .

A= Wy 0 A i AL T BVELAC (€ 2000
I, IKA —Works, Inc. , NC, SEE)M5E,

AR AR o 2RI E AR 5 Y
(7890A %, Agilent GC system, CA, 3E[F) , &M
FEAH AR UG W] A3 R LAY ASTM AR, 451> A it 1

20,
2 AWERENH

2.1 4$¥x
2.1.1 YRR

FRAAEREAR TCEA N, 1A, I )
(LR 5 JoRE o MR ARG T A 0 B R 1 T 40 B
(W= 2) 4351k 25.32% 37.20% 30. 62%

AT RAAERESRN, MR R ER T LA
12D A R, b AR BN, fE 3
S, BERB 15 3 3 D 9 A= ¥ % . PINDORIA 5%
TE [ 58 R AR EAT 1 3% PR A R R Y A ik
55,7630 He (4R FAEYRA 85% ~88% sk
A ERE IS Hy 1 500 R, BERS A 5 3k
95% HIFEAL A, UL PR AR EL P R RE S A
= A T A R v SRR R TR AR R
85 5 w25 1 0 TR R i) 4 £ A R TR 3 A i
S TERCAR AT E ™ J0S A= Wy Bk A 7 s, 3 A A E)
JS2 IS 8 A 8 AT LA e A 5 ) A AR 2, i T 45 5
B A B, 38 B RE S P R VR R H2
WFSE Pt i, 76 R IR 45 1F T (KT 800°C) #4E<
P AR IR T A R . N, SRR SRR HIE,
{HIE R AUE RS R 4 14, AT LA R R AR
i T fin PR A AR EE S S IR R RV o
2.1.2 AEYRIVY

FANE R TCEAR N, 1E AT, I 2
A W 7 BB 43 31 R 0 22. 99 20. 48 [ 22. 28 MJ/kg,
AL, A A SR SR (246 CO L CO, H, &%), B4
ORI, I LAk o B R RIS R T
BRI AT RAAE TR B B AR W A i P B
%, LIITE LA E T LR RS 5 I LA e A, 2
SNE BN, MBI AR =, B RN 78
a5 [RES, BASAE B A R VA L N, 1B R
SAHE RS, T LA AN, A R R
BRI
2.1.3 AWy C H 538

FRAAERBAR TCEA N, fE BN, I )
[ LEYI e C H TCR M ES RN 2 iR .



308 /B | R/ =2

2016 4

HAbor% mHITE wCr#
100 -
80 4895 5101 4323
S 604 :
b {
X
sz 404
HE 5 : 6
20 s
0- : : : : : :
BH A N,
#R HA
SR

B2 RIESCHIGUE T I 95 C H TT 2445
Fig.2 Element analysis of bio-char under different carrier gas
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Fig.3 Element analysis of bio oil under different carrier gas
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Tab.3 Syngas analysis under different carrier gas

conditions
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