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Analysis for Biomass Fuels, Pig Excrements and Wood Charcoal 
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Abstract
Biomass fuels in this study are pig excrements, wood charcoal, sawdust and 

these mixtures. The bench scale combustion furnace is a rotary kiln furnace with 

electric heating. A method of fuel feeding is the batch method. The temperature on 

the inner wall of the furnace is set on 550 . When the fuel is burning, time-series 

data of important quantities, such as the temperature on the furnace wall, the 

temperature of combustion gas and components of combustion gas, O2, CO, NO and 

other, are measured. It is experimentally shown the effects of the composition of 

biomass fuels on burning behavior and the difference of rates of combustion be-

tween wood charcoal and pig excrements. Furthermore, the thermal analysis such 

as DTA and TG of these fuels is conducted. The DTA curves have two peaks, and the 

second peak at higher temperature means the combustion of solid carbon. The sec-

ond peak of pig excrements is shifted to higher temperature than the second peak of 

wood charcoal. 
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Table 1 Moisture contents 

Weight percent [ ]Exp.

No. PE WC SD 

Percentage

 of moisture 

content[ ]

1 00 70

2 00 8

3 100 14 

4 67 33 49

5 50 50 39

6 33 67 29

7 67 33 51 

8 50 50 42 

9 33 67 32 
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Table 2 Combustion time and temperature 

Wall tempera-

ture

[ ]Exp.

No.

Preheating 

time [min] 

Combustion 

time [min]

Entrance Exit 

Max. tempera- 

ture of combus- 

tion gas [ ]

1 63 20.5 515 485 208.6 

2 33.5 129 400 370 261.1 

3 26 52.2 370 340 118.1 

4 62.5 61 440 420 194.3 

5 43.5 53 555 550 245.9 

6 31.5 110.5 465 430 215.8 

7 41 53 420 395 125.4 

8 36 42.5 480 450 150.6 

9 56 64 370 350 133.2 

Table 3 Combustion gas 

Exp.

No.

Min. concen-

tration of O2

[vol ]

Max. concen-

tration of CO 

[ppm]

1 19.8 1,245 

2 17.9 5,108 

3 14.4 11,104 

4 19.4 2,502 

5 19.9 2,673 

6 18.8 2,987 

7 19.4 3,014 

8 18.9 2,946 

9 18.7 4,406 
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Fig.3 Effects of the fuel components on the concentration of O2;

PE : pig excrements, WC : wood charcoal, SD : saw dust 

Fig.2 Time-series data of temperatures in the furnace and  

concentration of O2, CO and NO of combustion gas
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Fig.4 Effects of the fuel components on the concentration of CO;  

PE : pig excrements, WC : wood charcoal, SD : saw dust  

Fig.5 Effects of the fuel components on the concentration of NO;  

PE : pig excrements, WC : wood charcoal, SD : saw dust  
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Fig.6 Concentration of components of 

combustion gas for pig excrements : 

(a) O2,  (b) CO,  (c) NO
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Fig.8 Yields of energy and weight of Sugi chips

Fig.9 The DTA curves of Sugi-chips

Fig.7 Calorific value of Sugi chips 
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Fig.10 The DTA and TG curves of pig excrements
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