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Biomass Combustion Performance and Ash Characteristics
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ABSTRACT

Diversification of combustion fuel is the demands of the times and biomass is the most
attractive option since it can contribute to the prevention of global warming at the same
time. Due to the national renewable obligation, generally called Renewable Portfolio
Standard (RPS), many power companies are considering direct combustion of biomass or
co-firing with coal. In order to use biomass as a fuel, informations of its combustion

characteristics and ash related problems

should be investigated. In this study,

combustion performance of biomass was assessed in a bubbling fluidized bed combustor,
and ash characteristics of various biomass fuels were studied with standard test method.
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Fig. 1 Figure of BFB combustor
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Fig. 2 Phases in the ash melting process.

Table 1 Component analysis of biomass fuels

BFG [ Wood [ o[PS | SC_ | EFB | CP
o [ ® | [ | |

Moist.(%)| 84 100 | 809 | 163 | 129 | 139 | 153

VM(%) | 718 | 798 | 584 | 623 | 712 | 797 | 7135

Ash(%) | 08 38 261 | 201 |19 44 29

FC(%) | 191 |64 75 23 149 | 207 |83

N 03 |01 |64 |43 |21 |27 |31
C log| 473 | 495 | 553 | 436 | 48 |44 | 413
H j 57 |62 |78 |60 |60 |63 |55

S |f [ <01 | <01 {08 |01 |<01 |01 |<01
0 46 | M1 |27 |42 |42 | 467 | 41

Fex0s 44 6.3 189 | 36 145 |59 246

O3 9.6 52 258

MnO 1.3 105 109 35 27 16 0.6

SO; |og | 42 19 22 38

TiO, 2 04 043 | 14 02 18 01 09
CaO |h | 659 | 509 [332 |75 149 | 365 | 233
K:0 15 17 3.2 14 205 413
P05 05 191

Si0, 75 9.7 633 | 428 | 236

= PS-Paddy Straw

= SC-Sugar Cane

= EFB-Empty Fruit Bunches
= CP- Coco Peat

= (M)-Malaysia

= (K)-Korea

» (I)-Indonesia

Table 2 Melting point of ash oxide components.
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. . . Chemical
Oxide | Melting point property
SiO, 1716C Acidity
AlLOs | 2043TC Acidity
TiO: 1837C Acidity
Fe,O3 | 1566 Alkalinity
CaO 2520C Alkalinity
MgO | 2800C Alkalinity
NaxO | Sublimation 1277°C | Alkalinity
K-0 Thermonoltsis 350C | Alkalinity

Table 3 Melting point of ash compounds.

Compound Melting point

NaxSiOs 877C

KoSi0s 977C

AlegN aanSiOz 1100C

AlOsK206S102 1150°C

FexSiO, 1143C

CaOFexOs 1250C

CaOMg0:510, 1390TC

CaSiOs 1540°C
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Table 4 Slagging and fouling indices.

Index Formula
Base—Acid Fe, 03+ CaO+ MgO+ Nay,O+ K,0
Ratio Si0,+ Al,03+ Ti0,
Iron Fe,0,
Calcium ratio CaO
Iron plus
Calcium Fe,O3+ CaO
Silica Si0, 100
Percentage S5i0,+ Fe, O3+ CaO+ MgO
Total Alkali Na,O(as%) + 0.6509K,0(as%)
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