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Status and prospects for biomass gasification

WU Chuang-zhi, LIU Hua-cai, YIN Xiu-li
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Chinese Academy of Sciences ,Guangzhou 510640, China)

Abstract; Biomass gasification for energy utilization has been wildly used. The development and applications of
biomass gasification technologies were reviewed in this paper. Special attention was paid to major problems
encountered in practical use. A comparison of economical performances of gas supply for livelihood and industry
was made. The prospects of biomass gasification in China were put forward. Taking into account the new

situation, several suggestions were given for the development of biomass gasification industry.
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Table 1

Typical foreign technologies and applications of biomass gasification
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Major applications of biomass gasification

Figure 1
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Table 2 Typical technical indexes of fixed-bed gasifiers
Item Parameter
Maximum fuel consumption ¢,/ (t-h™") 1.5 2 3
Inner diameter of reactor L/mm 1 800 2200 2500
Height of reactor H/m 8 8 8
LHYV of fuel gas 5000 5000 5000
Outlet temperature of fuel gas t/C 350 350 350
Hot gas efficiency/ % 85 85 85
LHV of biomass fuel/(kJ - m™) 15 000 15 000 15 000
Maximum fuel size d/mm 30 30 30
Ash discharge ratio/ % 10 10 10

Major fuels pellet, woodchip

pellet, woodchip pellet, woodchip
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Table 3 Maintenance of straw gasification

system in Zhugedian

Items Operating costs/10*yuan per year
Feedstock 5.75
Power 1.98
Personnel 2.40
Maintenance 0.50
Others 0.50
Total 11.13

2011 4E B 3.833x10° m’ , PSR EY
3.5 m’/d, BRI A% M 0. 35 yuan/m’ | RS AR
4 0.53 yuan/m’ | AFBRAS BRI 1. 342%10° yuan,
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Table 4 Capital investments for aluminum kiln reformation

Item Investment/10* yuan
Construction 30
Feeding system 20
Gasifier 100
Air preheating 30
Auxiliary 10
Electric control 10
Installation 20
Total 220
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Table 5 Operation costs of reformed aluminum kiln

Item Cost/10* yuan per year Instructions
Fuel 695 biomass consumption = 6 950 t/year
fuel cost = 1000 yuan/t
Personnel 36 12 workers; 30 000 yuan/year per worker
Maintenance 10 accessories maintenance, etc
Equipment depreciation 15.2 residual value rate =5% , life span = 10 year
Power consumption 30
Total 786.2
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Table 6 Comparison of fuel cost of kiln before and after reformation

Annual N Fuel cost/10* Fuel savings/10* .
. Cost/(yuan-t™) B ., Cost saving rate/ %
consumption/t (yuan-year ) (yuan-year )
Heavy oil 2400 4500 1 080 0 0
Biomass 6 500 1000 786.2 293.8 28.2

here heavy oil calorific value 40.2 MJ/kg, heat utilization rate of 95%
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Table 7 Comparison of CO, reduction for various applications

Applications

CO, reductions/(g-MJ™") (or g-kWh™)

CO, reduction rate 1/ %

Heat supply for insudtral use (on the basis of coal boiler)

Simple combustion
Biomass boiler

Fuel gas boiler

Gas supply (on the basis of liquid petroleum gas)

Low calorific value fuel gas from gasification
Medium calorific value fuel gas from gasification

Natural gas

75.1 62
109.6 90
113.3 94
91.3 82
93.7 84
11.0 10

Power generation (on the basis of coal power)

Gasification and power generation ( small scale) 630 66
Gasification and power generation ( medium scale) 765 81
Biomass IGCC 869 92
Diesel generator 297 31
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Table 8 Comparison of biomass centralized gas supply with other fuels

Liquid

Honeycomb

Fuel Biomass fuel gas Fuel wood . Biogas
briquet petroleum gas
Monthly consumption per household /kg 130 250 150 1 bottle 300 kg organics
Monthly fuel cost per household /yuan ~65 =30 =50 =90 =30

TP B A < A ) 5T RE RS A L PR PR
JAS T (H5 R AR VBRI S5 A A RE TR A A
ARG IR AR B LA SR e A= W B RE AR AR

WA B Ak A, UNAE R T T TR X, M
AR AT LB R AR A, Al 1A R A
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Table 9 Fuel prices in coastal areas of southern China

Specific energy price/ Price difference from

Sulfur content

Fuel Qun/ (MI-kg™) - Price/ (yuan-t™") (yuan-MJI™") coal equivalent /% w/ %

Common fuel coal 23.02 900 39.150 -18.19 2~5
Refined coal 28.89 2 000 69.345 44.92 1

Mixed fuel oil 37.68 4500 119.625 149.98 1~2

180#heavy oil 41.87 6 000 143. 545 199.98 1~3
diesel 41.87 8 500 203.350 324.97 1
Natural gas 37.68 MJ/m’ 5.0 yuan/m’ 132.908 205.54 0
Liquid petroleum gas 46.05 7 800 169. 645 254.52 0
Biomass pellet 16.33 900 55.208 41.56 0

Biomass fuel gas from

5.44 73.610 88.75 0

gasification
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