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ABSTRACT: Co-firing characteristics of corn stalk and stone
coal in different proportion were investigated by thermal
gravimetric analysis. The results showed that corn stalk can
improve the ignition and combustion of stone coal. The
agglomeration experiments on corn stalk were made in a
bench-scale bubbling fluidized bed with quartz sand as bed
material and stone coal ash as additive. The results indicate that
stone coal ash can inhibit agglomeration of bed material
particles at temperature of 900°C. Agglomerate of blends was
analyzed by means of scanning -electron microscopy,
energy-dispersive X-ray (SEM/EDX), and the bed materials
were analyzed by means of X-ray fluorescence (XRF).
Analysis showed that aluminum element and iron element in
stone coal ash can react with alkali compounds and eutectics
with low melting point, form a covering layer with high
melting point on the surface of biomass and quart sand
particles, thus inhibit the forming and transfer of low melting

compounds.
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Tab.1 Characteristics of corn stalk and stone coal

L% TR Fifi

K5y 1.28 1.25

T % ﬁm} 6.23 74.9
ER Sy 74.5 3.57
it 7 Bk 17.99 20.28
C 44.92 19.74

H 5.62 0.41

TCHE I HTWaa/% N 0.87 0.29
o 40.9 0.61

S 0.18 2.8

&7 R AR/ (MI/kg) 16.89 6.71

FERT K A SR R AR oy 73 A AR 2, oK
AT K55 A0 AR I e R LR 3
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Tab.2 Composition of corn stalk ash,

quartz sand and stone coal ash %

D%y EARFEFIR EERY LA IR
Si0, 45.64 99.02 74.16
AlO; 6.04 0.47 8.02
Fe)05 2.20 0.23 5.02
CaO 9.35 0.06 1.88
MgO 16.2 — 1.32
TiO, 0.27 0.02 0.43
SO, 3.30 0.09 1.12
P,0s 3.91 - 1.02
K,0 10.1 0.05 2.24
\Y% — — 0.46
Na,O 0.29 — 0.04

*3 EXRBHIEAKERSHEREE
Tab. 3 Analysis of fusibility of corn stalk
ash and stone coal ash

WA BICHLE/C AL/ C A ERES/C WBhi%/C
TOKFGF A 1120 1190 1220 1230
ALK 1260 1340 1 460 >1 500
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Fig. 1 Schematic diagram of experimental apparatus
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Fig.2 TG and DTG curves of the blends of
corn stalk and coal for the combustion
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Tab. 4 Ignition temperatures of the mixture of

corn stalk and stone coal

RFE I ki B C
i 453.1
TORFEFF AE=3:7 261.5
TORFEFF: AfE=5:5 256.8
TORFEFF: A0=8:2 253.4
FORFEFT 251.1
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Fig. 3 Bed material after the experiment
(100% quartz sand; 900 C)
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4 KRR F (50%A E/#+50% A% K; 900°C)
Fig. 4 Bed material after the experiment (50% quartz
sand + 50% stone coal ash; 900°C)
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Tab.5 Analysis of corn stalk ash, quartz

sand and stone coal ash %

PRFE R L R (]
FORFEFF K 0.734 62.19 7.56

VEE R/ 0.0034 99.71 210.68

CAAIRIK 0.127 90.02 9.25

5 ZEHEE) SEM S AR (A %ERY; 900°C)
Fig.5 SEM image of the agglomerates (quartz sand; 900°C)
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Fig. 6 EDX analysis of the agglomerates
(quartz sand; 900 °C)

Fz 6 FRHEIAY XRF s

Tab. 6 XRF analysis of the materials %

D% FYERD 50%41 JEP+50% A4 B K
0 56.80 55.68
Si 34.90 26.90
C 2.75 2.78
K 1.63 3.96
Mg 1.60 1.56
Ca 0.66 1.62
Al 0.45 3.82
0.20 0.38
S 0.03 0.02
Fe — 221
Na 0.05 0.30
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Fig. 7 SEM analysis of the agglomerates

(50% quartz sand + 50% stone coal ash; 900 C)
A

Sa(Ka)
Ca(Ka)
.
EH
| Fa(Ka)
e

W(si)=43.1%; W(Mg)=19.7%; W(Ca)=20.9%; W(Fe)=5.5%:;
W(AD=5.1%; W(K)=5.7%
8 L5HIRY EDX e
(50% A FEA+50% A EHR; 900°C)
Fig. 8 EDX analysis of the agglomerates
(50% quartz sand + 50% stone coal ash; 900 °C)
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