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Fig. 1 Influence of CaO additives on TG

curves of wheat-straw pyrolysis
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Fig. 2 Influence of CaO additives on DTG

curves of wheat-straw pyrolysis
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Fig. 3 Correlation between TG and FTIR results (thin line:
pure wheat-straw; bold line: wheat-straw with 14. 9 mg
CaO additives)
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Table 2 IR characteristic absorption bands for volatiles
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Fig. 4 Volatiles evolution process for

pure wheat-straw pyrolysis
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Fig. 5 Volatiles evolution process for CaO catalyzed wheat-

straw pyrolysis (with 14. 9 mg CaO additives)

2.3.2 EAFMME DTG MALIR B 69 48 KA A7 bk

Rk 2B 5 CaO BRI 22 FF IR 45 S A HB i 1Y
SO, A BNl AT R R AT IR I CaO A 7E A [R)R
FERTHE R By HT HH B 2L 6T #1720 B . B TR DTG ik
DEE (LI B A R 3 BT M e B S o AR SCRE a2 Ak BT % o 1 2141
G T LA

& 6 45 T A EFT S5 CaO KE S Z A — &
Bt DTG WEEIR B i £LAMGTE I . AT DLBE CaO 7 1y 3
Jns CO: BOMT B W/ s BEWHAEE 40 B Hhiz B B 2k F 2
R FE BRI — D EE IR R Z CaO i iR 1k 5 (1)
KT COs.

CaO+ CO, — CaCO;, AH =—178.3 k] « mol ' (1)

Lo CO,

] CO, formic acid 2
0.060 toluene z phenol
0.0501 without CaO cH, JJ

H,0 CcO
0.040 besrar’™ == Y
with 7.4 mg CaO Jw 4\’1‘)%‘

P, byt

0-0207 ith 149 mg Ca0

0.010 -ﬁwmww'%wﬁumwm’%wwww

with 18.6 mg CaO
0 it ] borortbe st
4000 3000 2000 1000

0.0301

Absorbance/a.u.

Wave number/cm™

Fig. 6 Comparison of FTIR spectra at
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TG-FTIR Study on Pyrolysis of Wheat-Straw with Abundant CaO
Additives

HAN Long, WANG Qin-hui* s YANG Yu-kun, YU Chun-jiang, FANG Meng-xiang, LUO Zhong-yang
State Key Laboratory of Clean Energy Ultilization, Zhejiang University, Hangzhou 310027, China

Abstract Biomass pyrolysis in presence of abundant CaO additives is a fundamental process prior to CaO sorption enhanced
gasification in biomass-based zero emission system. In the present study, thermogravimetric Fourier transform infrared (TG-
FTIR) analysis was adopted to examine the effects of CaO additives on the mass loss process and volatiles evolution of
wheat-straw pyrolysis. Observations from TG and FTIR analyses simultaneously demonstrated a two-stage process for CaO
catalyzed wheat-straw pyrolysis, different from the single stage process for pure wheat-straw pyrolysis. CaO additives could not
only absorb the released CO, but also reduce the yields of tar species such as toluene, phenol, and formic acid in the first stage,
resulting in decreased mass loss and maximum mass loss rate in this stage with an increase in CaO addition. The second stage
was attributed to the CaCO; decomposition and the mass loss and maximum mass loss rate increased with increasing amount of
Ca0 additives. The results of the present study demonstrated the great potential of CaO additives to capture CO; and reduce tars
yields in biomass-based zero emission system. The gasification temperature in the system should be lowered down to avoid

CaCO; decomposition.
Keywords Biomass; CaQ; CO; capture; Tar reduction; Zero emission
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