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Pyrolysis of Low Quality Biomass
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Abstract: The disposal of low quality biomass has been becoming a problem due to its increasing production
and potential pollution. Low quality biomass can be converted quickly by low temperature catalytic
gasification process into hydrogen or syn-gas (H, and CO). The low quality biomass waste, including hen
manure and pig manure, were pretreated with dilute acid washing methods. The pyrolysis behavior of the
biomass waste before and after acid washing was investigated using TG analyzer. The results indicate that the
pyrolysis of the manure samples mainly occurs in 473~653 K. During the main pyrolysis stage, pig manure
samples experienced two distinct weight-loss stages and only one peak was observed in the DTG curve of hen
manure sample. It can be inferred that the main organic components in pig manure include hemicelluloses,
celluloses and lignins, but hen manure is mainly composed of celluloses. Hen manure includes lots of CaCOs.
The gasification reaction between hen manure char and CO,, which is from CaCO; decompositon, occurs at
high pyrolysis temperature. The mineral matters in the manures have catalytic effect on thier pyrolysis process
and the activation energy of the demineralized manure sample increases.
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Figure 1. Schematic diagram of the low temperature catalytic
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gasification process for low quality biomass
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Table 1. Pretreatment processes for 100g manure
% 1.100g HM % PM B33 12

T I R
e GO w1 e
2 KEERS
2.1 RIEME R HI&E
S50 P Sl P 5 7 26— X9 S 134 3% (hen

manure---HM Fl pig manure---PM). HFRVEFELERRIE I
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KA, MRUEIFER 1. B PR TG B
Fite/NT 100 H CONT0.154 mm) , I T THRAR
WA o FESI TN HT Koo E T R 2, K5
L2 3.
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R AL A RS ) B 28 BT BE4 T W
T A=W 5 S R SRR VEAE PRS2 6, AR Al
R, AAWEN 50 mU/min, 435LL 10 K/min )T
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Table 2. The proximate and ultimate analyses of samples

2. #RBTISHFMTRSH

Tk A HT wt/'%

TEHEIIT wi'%

s
F My, Ag Va FCq Cq Hy Oq Na S
HM 18.00 38.86 55.24 5.9 25.56 2.94 29.76 2.39 0.49
HM-1 2.98 0.36 80.55 19.09 54.93 7.27 32.7 4.00 0.74
PM 4.41 23.62 67.10 9.28 37.95 5.07 28.65 3.98 0.73
PM-1 3.16 0.23 78.61 21.16 55.57 7.06 31.18 5.27 0.69
Table 3. The ash analyses of the samples
x3. HRORS S
P SiO, Fe O3 CaO K,O ZnO MnO CuO P,0s SO; Undetermined
HM 2.05 0.67 76.89 10.61 none none none 5.45 3.04 0.77
HM-1 8.35 1.24 7.17 none none none none 5.72 76.21 1.31
PM 3.43 3.49 54.39 17.41 0.70 0.41 0.34 12.79 6.78 0.24
PM-1 8.56 2.02 6.32 none none none 1.51 7.20 72.08 2.31
=
= 2
<
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Figure 2. XRD patterns of samples
2. #EE XRD iEE

2.3 XRD M E

{i | Mac Science 23 ) 2E 72 [F) MO3XHF? A4 K; K X
SRR AT I DCIEAT AR i IO 0 B AH 2 BT o 193 BT A
CuK 45, & 40.0 kV, 4 IR 30.0 mA, 157G
[ 26=10~100°,

978-1-935068-37-2 © 2010 SciRes.

524

3 LWEREITIE

2 RPEE I Y EERe, g
ik 38.86%, JEIEN 23.62%. %3 KW Ca hEEHK
fEYmrh ) F L5y, HRCH K, Horh HM B %
Mo Caik 76.89%. 2 4 4 FhEEM ) XRD 14,



2010 The Second China Energy Scientist Forum

Pl rbge 1 AN 2 23000 & A A EHLAL ) CaCOs
AR, IR A, R CaCOs 1Y
FRAEIEARH IR . diZ BRI %1, HM [ CaCO; FF LI
tb PM HIRAGZ, KW HM P Y 24 5 2
CaCO;. HIFE 2. & 3 KI& 2 Al%N, &L mRYL
Jai, PM 5 HM HRER 0 P BB ER o

Bl 3 Jous 2 JEURERTE S ISR R I, T LA
WAL X IE AR 2R BT 473~653 K
(IR L TR A o 5 5 B DT Y, 5 261 i DTG
(HE2 SRR RTA T B SN PP IR 1S R R A
R, SO IR A T AR Y R A o
HA T REARG KN, PR RS
U S B B T DL, B el A
LIRS S IR VASE AR - SNIEAE il N/
o ISR 32 SR R X A) R R B — A A g,
1717 L2 FRAPRUEE I T IS PR AR UL P8 A 26 P A A g 2
], RIS I AN BN YRR o XS FEAE 900
K DUG9kS:A W W RRHE, X2 i T mill T3
CaCO; 73tk S it 7). CO, 55 2 FR AU IR B3 A

‘ogi* Scientific

#%% Research

Figure 3. TG-DTG curves of HM and PM
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Table 4. The main pyrolytic characteristics of six samples
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i S A I R, UL T xR R v e
. HM 10 470 477 569
24 CaO. HM-1 10 480 12.83 591
0.5 1 72 554
,,,,,,,, HM PM 10 470 7.69 585
i 6.46 558
- PM 0 PM-1 10 480 838 203
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Table 5. The pyrolytic kinetics parameters of six samples
% 5.6 MERNARBNHESH
v o THilh g2 T n il e
P Kemin™ K E/kJ* (mol*K)"! A/min’! R SD
HM 10 510~602 55.54 13624 0.998 0.036
HM-1 10 473~634 62.44 44526 0.998 0.065
PM 10 489~565 66.23 151422 0.999 0.022
565~611 4270 638 0.997 0.015
PM.1 10 473~560 84.14 9282081 0.995 0.100
560~626 46.09 1218 0.996 0.024
4 it (1) & f S0 ) T 2L E X 7 D) 473~653 Ko
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