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Table 1  Proximate and ultimate analysis result of woody shavings and the pyrolyzed char

Tk 53 H7/% TR 3%
B IRAL K AR/ - kg
Ry K5y I 5 e [c] [H] [N] [s] [0]

RS 83.88 2.11 14.01 4853 590 0.11 196  41.39 22.46
T250 81.31 2.32 16.37 50.40  5.68 0.10 148  40.02 23.42
T350 35.43 3.50 61.07 61.77 498 0.16 1.14 2845 25.99
T450 23.05 4.85 72.10 7422 3.7 0.22 082  16.12 27.95
T550 12.28 6.78 80.93 84.68  2.62 024 074 494 29.16
T650 8.37 7.36 84.26 88.10  1.74 0.29 0.66 1.85 29.40

1 : RS.T250.T350.T450.T550 . T650 73 A2 FAE RS ELIE K 250,350,450 .550 650 C14 #RSf: A5 49 5 7 IRAE 5 o

12 RN

K T B AR 52 5 7 [ R A S B R AT
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99.99% ) , SR J5 AT AR JE IR S0 . RIS,
I3 g T 5 B A T R O M 8 T A T B B
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HIR) PRBE IR S U RS 3 min J5 TR, &
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Table 2 Effect of temperature on inorganic yield in solid char

JEE RS T250 T350 T450 TS50  T650
[Al] 100 9332 10.14 541 1075 13.32
[Si] 100  92.06 29.84 1537 2527 30.56

[P] 100 5646 2036 998 12.67 13.86
[S] 100 7498 3357 2670 1341 13.24
[K] 100 96.64 3848 3225 2446 23.87
[Ca] 100 8858 33.05 2545 22.66 18.00
HAl 100 90.85 1991 1446 1237 1095
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Fig. 1 The average particle size and bulk density of woody

char derived from different pyrolysis temperatures
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Fig. 2 The FTIR spectrum of woody shavings and

char products
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Fig. 3 The quality of woody char pellets derived from

chars pyrolyzed at different temperatures
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INTEGRATE QUALITY UPGRADING STUDY OF BIOMASS THROUGH
PYROLYSIS AND DENSIFICATION

Zhu Danchen', Hu Qiang', He Tao’, Yang Haiping', Wang Xianhua', Chen Hanping'
(1. State Key Laboratory of Coal Combustion, Huazhong University of Science and Technology , Wuhan 430074, China;
2. Wuhan Optics Valley Blue Flame New Energy Limited Company , Wuhan 430079, China)

Abstract: Pyrolysis is one of the most promising ways to utilize biomass efficiently and massively. This study focuses on
the pyrolysis of woody biomass and the densification of the woody chars from different pyrolysis temperatures. The fuel
properties of biochar are investigated and characteristics of the derived biochar pellets are explored. Results showed that
the calorific value increases from 22.46 to 29.40 MJ/kg. And the organic functional groups of the char decrease gradually
as the pyrolysis temperature increased. According to the analysis of the biochar pellets, it shows that the volume density
and the compressive strength are all decreased initially and subsequently increase with the increasing temperature. And
the energy density of pellets has an obvious improvement. At the pyrolysis temperature of 550 and 650 °C, the pyrolytic
chars have high heating value, alkali metal content, and the corresponding densified pellets show considerable fuel
qualities and combustion properties, which demonstrates more desirable fuel properties as renewable biofuels.

Keywords: biomass; pyrolysis; densification; combustion properties; quality upgrading



