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Equipment for Biomass Continuous Grading Pyrolysis
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Chinese Academy of Agricultural Engineering, Beijing 100125, China
2. College of Mechanical and Electronic Engineering, Shandong Agricultural University, Taian 271018, China)

Abstract; The five pyrolyzing furnaces which adopted grading heating technology was developed to solve
the problem of bad control of temperature in the process of biomass pyrolysis. Combining with continuous
conveying principle, circulating water cooling technology, secondary cracking technology of pyrolysis gas,
secondary condensing collection of bio-oil and biogas, the equipment for biomass continuous grading
pyrolysis was developed. Each furnace was heated by a 3 kW electric wire with PID control allowing a
wide range of heating rates and a maximum temperature of 700°C. Pyrolysis test which used the crushing
corn straw was completed after the pellet equipment was made, results showed that the equipment worked
well and the feed throughput can be up to 12 kg/h, the yield of carbon was 29.97% , the low calorific
value was 26. 21 MJ/kg, the yield of fix-carbon was 55. 63% and the temperature of collected carbon was
24°C when the temperature of furnace was set at 550°C , 600°C , 600°C , 600°C and 550°C , respectively,
after separation of pyrolysis gas and bio-oil, the pyrolysis gas flow into an afterburner chamber where
enough air fuelled ensured complete combustion, which conformed to the demand of grading heating and
continuous pyrolysis.

Key words: biomass; continuous pyrolysis; grading heating; pyrolysis experiment
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Fig. 1 Process of biomass continuous pyrolysis
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Fig.2  Sketch of biomass continuous pyrolysis experiment
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Tab.1 Main technical parameters of pyrolysis experiment
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Fig.3 Sketch of grading heating furnaces
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Tab.2 Theory capacity of bio-feeds
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Fig.5 Test figures of pyrolysis experiment
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Tab.3 Properties of test material
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Tab.4 Temperature setting of pyrolyzing furnace
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Tab.5 Test results of pyrolysis prototype
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TR A A A5 Bk 5 iR . ik
B R R B A B ) O A R A ) R
Bk, 2 (7). (10) AW s 7= %y 4.1 keg/h,
A AR BN 29. 97 % 5 3 b B s e
A B AR Ry 2 A5 B0 A ) AR T K TS
Y153 ik, IR R 0 T AR VY B
il (8) B H =R K 2. 44% 4.32% {E 45 %
Srizf7 it A SR Y H R A 43 BT A AT T R e
BB 7 R FERE N 1. 50 KW/ kg, 1 TR & F 6 1)
WFh B2 TR R E S A G ik T2, WA~ E
T 2 B R Y JEE 2% A 1 DR IR R A SR T
ook ST, TR RE FE AL G o

x6 HMSASMWLER

Tab.6 Test results of pyrolysis gas components
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LB P T R AR, K (9) 1 R
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