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Abstract

Objective: To investigate the combustion characteristics and Kinetic properties of biomass char-
coal blended fuels across different mixing ratios, providing a basis for identifying the optimal fuel
blend formulation. Methods: Corn straw, sawdust, and peanut straw were selected as primary bio-
mass feedstocks and bituminous coal as the primary coal feedstock. The experimental materials un-
derwent elemental and industrial analysis. Utilizing various analytical instruments and experimental
setups, a series of tests was conducted. Blending schemes for biomass char and coal mixtures were
designed, and the blended fuels were prepared using a high-temperature tubular furnace. The prep-
aration process involved pyrolysis of the biomass feedstock, followed by mixing with pulverized coal
to form the blended fuel, which was then molded to obtain test samples. Fuel characteristic analysis
and kinetic analysis were performed on the samples, with relevant data recorded throughout the pro-
cedures. Results: During the analysis of combustion characteristics of biomass char-coal blended fuels,
the HO04 experimental group exhibited a total heat release of 127.92 kW/kg. In the kinetic analysis
of biomass char-coal blended fuels, the H004 group reached a maximum activation energy of 249.29
kJ/mol at a conversion rate of 0.6. Conclusion: The blended fuel comprising 60% biomass char and
40% bituminous coal demonstrated the best combustion performance in practical applications, yield-
ing the highest heat release.
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Figure 1. Biomass powder
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Table 1. Industrial analysis and elemental analysis of biomass powder

F 1L MBI 2SR

LW R FKFEFF R L FEFF
Ky 7.327 5.490 8.107
K5y 7.325 0.940 6.923
Ak HT/% .
R 80.783 84.032 80.125
[ 5 Ttk 16.390 12.235 16.888
Tk 39.64 46.11 41.26
. ) 5.33 5.55 5.36
TCE T/ %
it 0.173 0.06 0.32
7K 12.36 13.02 7.54
RINE/(MI/kg) 15.92 17.75 16.05
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Table 2. Main experimental instruments and main technical parameters
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SEIGAN AR FESH SHHE
D3 v 5~35C
W E T PR 0.0001°C
SE-AC/PT H3l&#X X
TR0 ] #] 16 min/4™
K2 RSD <0.2%
TR 43 2 0.01%
N DR 0.01%~20%
SE-S3200 FE AN I BAX o
s 1] 4~8 min
MR 1150°C (1)
Cad: 0.005%~100%
W ETE Haa: 0.02%~50%

. o/ 0,
SE-CHN2000 T2 MY Nad: 0.008%~50%

e Cad: 0.5%; Haa: 0.15%; Naa: 0.08%
S Mt 4~5 min
L v 100~1000°C
WA
5E-MAG6700/6600B TR GB/T 212-2008; DL/T 1030-2006;
ENERER VRN ASTM D542-2009; GB/T 2001-1991

B AL 99.9%. YK S 77 0.1 MPa

= sk
AR JRE 2% E 0~25 MPa; {IKf: 0~4 MPa
HEER 1~200 mg
1B R Eim~1150C
HCT-1/2 &35 AL
RN 0.1 pg
AR TBLEE S 0.1~80°C/min
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Table 3. Biomass char-coal mixed fuel ratio scheme
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SR HERT A% TR %
HO01 - 100
HO002 20 80
HO003 40 60
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Figure 2. Preparation process of biomass char-coal mixed fuel
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Figure 3. Rate and comprehensive index changes
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Figure 4. Relationship between temperature change rate and temperature
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Table 4. Parameters of combustion characteristics for biomass char-coal mixed fuel
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H002 10 580 800 5.5 2.5 1.5 650
H003 10 520 750 6.0 3.0 2.2 600
H004 10 480 700 7.0 35 3.0 550
HO005 10 450 680 7.5 3.8 35 520
H006 10 400 650 8.0 4.0 4.0 500
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Figure 5. Heat release curves of different proportions of biomass char mixed with coal fuel
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Figure 6. Variation of activation energy for different concentrations of biomass char mixed with coal fuel
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