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proximate analysis
Calorific Value
Moisture Content
Volatile Matter
Fixed Carbon
Sulfur

(Cassava-Rhizome)

20 360
Steam  rbine

3,500-4,000 keallkg
11.5-12.8%
69-72%

10-13%

0.16%2

( ) bio-gas

bio-gas



explosion detonation

(molten ash)

46-49%
26% 50%

8] ,

2 premixed burner

diffusion burner
254

(burning  velocity)
() L16-L.75
850 °c
(4) L6-L75 (09
(C02

(CO)



165 1%

5 (explosion)

6 (rich mixture)
(burner nozzle) (lean mixture)

(Cassava Rhizome Chips) (
)

[27]
(Cassava Rhizome Chips)

(flame)

3,500 keallkg 12%
4,007 keallkg (Moisture Free at 105 ¢)

2,500 keallkg 3,800 keal/kg

Moisture 12.2% , Ash 4.8% , Volatile Matter 72.6% , Fixed Carbon 10.4% (Total =
1009%)



Volatile Matter (Cellulose and Lignin)

1 Organic Carbon 42.10%
2. Hydrogen 6.02%
3. Total Sulfur 0.05%
4. Combustible Sulfur 0.03%
5. Non-combustible Sulfur 0.02%
6. Nitrogen 0.37%
7. Ash 5.5%
8. Oxygen 45.98%

Total  100%

2 (Calorific Value) ¢ " 3,500
keal/kg Volatile Matter ! Fixed Carbon 10.4%
3. Volatile Matter 72.6% (Breakdown)
100 - 105 Volatile
Combustible Gas 186
(Ignition Temperature 186 °c) 21 ¢

(Rhizome Chips)” Red-heat Charcoal “
" Volatile Gas ( Volatile Matter)



1] n 2Il 4 5




(Complete Combustion) Ethylene (CH4) Ethane (CZH?9
Volatile Matter
“Char”
15% ( 100%)
Fixed Carbon (10%) Non-Combustible Solids (5%)
“Char” 5%

(Wood Charcoal) 2.3
(Complete Combustion) (Wood Charcoal)
Volatile Matter ~ 10-20% Fixed Carbon 80-90%

2.3
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2 120 °C
2
(Chips) (Chunks)
2 3 4
40%EA, 80%EA, 120%EA 1600%EA 40%EA 120%EA
80%EA 160%EA
20
10
1, 780.6 °c
80%EA
2
10
5
10
5



120%EA

38.40%
80%EA
68.42%

47.23% 2
55 120%EA

Detonation

160%EA

far



10,

13

(molten ash)

120%EA

2,600 ppm
870 ppm

84

14

9%
55
[ 12K

0.14%
5 ppm
500 ppm
13 ppm
200 ppm
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24
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25

26
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