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Fig.1 Schematic description of test system
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Fig.2 IR spectraof Fast pyrolysis sawdust

2.1 &FETEX COREM

E 3 SIS IR E AR Bl AR R CO IRk
FEARALLL K CO AR = B AR 2 28 5 AN In s In e s 1
XL o

A5 q
Q=& &)
Qtotd
1800 110
1600 | —
1 400 0.8
< 1200 ¢ —0— ALLO,~CO =
< 1000 —o— JeiEmAI-com | ¢
'fé | —"— ALO, FIRfF “1;:
S 6wt —e— FEEMA MR R ] 04 2
400 02
2000
0 r g —o| 0

=200
200000 200 400 600 800 100012001400 1 600 1 800

Bl /s
a. ALO, i

A ¢ SNINTA], s Qu——Auk- 3 ) VIR [a] 2k ¢ I
CO [ hit, 10 Quua—— W45 A CO [ H, 10°,
Qi X H
Q =, cvMdr (2)
X : C——COWE, 10°; V——1# < 3 & 200 mL/min;
M——CO 14> T &

1800 Do

1600 ——&

1400 \ 1 08
Lo —a— CaO-CORIE -
2 1000 | —o— FEMAI-COMIE | 00 g
&é 800 | —— C?F)*HHJ“& o E;E
S oo | o— EAEMFIMFR | 04 2

400 { 02
2000 %
0 Trmre—o|
=200
=200 00 200 400 600 800 10001 2001 400 1600 1 800

HiffE] /s

b. CaO i M



230 Al TRE2EF 2009 4F

1800 4 10 1800 { 10
1 600 “\ﬂ R et 1 600 7 nays-men—o
1400 V 4 os 1400 _ 0.8
% 1200 —0— Fe,0,~CO &I = L ¥ o KC-CO W los =
2 1000 —om FiEImE-cOWers 1 06 8 2 1ooo —o— JEEMMI-COMEE | TV
“g 800 —n— Fe,0, fH = 5 Hﬁ = 800 —m— KCIFH ™ & g,(:
S \—o— g | 04 = 0 n\ —e— JeEmA R ] 04 =
400 AN 1 o2 © i 0.2
200 \’\gw - 200
0 O-0.g o] 0 0 0
2200 Il I I L L L L L L 200
200 0 200 400 600 800 1000 12001400 1600 1800 2000 0 200 400 600 800 100012001400 1 600 1800
It /s Al /s
. Fe,O, M d. KClEm#
1800 1 1.0 1800 r 1 1.0
1 600 ’.rl"‘!,-r—**. 1 600 —a—a—
1400 0.8 1400 1 08
g L —o-NaC-COWIE | o o Lo - ZIoCORIE | 0 o
< 1000 —o— FEHRMIFI-CO it g S 1000 —o— FiEmMF-cOF | 0 =
% 800 —— NaCIMAB | . % & 800 —n— ZnOfHx it ] Er;
S o —o— iR | VY & £ w0 —e— FTEmA | O 2
400 02 “ 400 | 62
200 200 g P~e
-0 o o 0o g
0 oo 0 0 e = 0
200 T — 200
200 0 200 400 600 800 1000 12001400 1600 1800 200 0 200 400 600 SO0 1000 120014001 6001 800
A /s A /s
. NaCl il £.Zn0 FIi
A3 &BLEM COMteRm
Fig.3 Effectsof metal elements on the release of CO
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Effect of metal elements on sawdust fast-pyrolysis

Niu Yanging, Wang Xuebin, Tan Houzhang, Xu Tongmo, Hui Shien, Zhao Qinxin, Zhou Qulan
(Sate Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Influence of metal elements such as Al/Ca/Fe/K/Na/Zn on the pyrolysis rate and production of CO and CH,4
was investigated using Fourier Transform Infrared Analyzer (FTIR) in the process of sawdust fast-pyrolysis in an
entrained flow reactor. The results show that the addition of metal el ements inhibits the production of CO/CHy,, and the
inhibiting ability order is Fe;0s>ZnO>NaCl>CaO>KCl|>Al,0s. The addition of Al,Os/ Fe,0s/ZnO shortens the
escaping time of CO and CHy,, especially for Fe,Os. The statistical analysis suggests that the addition of metal elements
generally decreases the reaction rate in the process of biomass fast-pyrolysis, and the reaction rate order is no-addition>
Al,O3>Fe,03>Zn0>KCl>Ca0>NaCl.

Key words. biomass, pyrolysis, carbon monoxide, methane, sawdust, metal elements, Fourier transform infrared
anayzer (FTIR)



