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High-rate carbonizing process and gaseous analysis for urban organic solid wastes
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Abstract

This study is focused on carbonization of urban organic solid wastes such as thinned wood waste,
construction wood waste, chicken litter and cow litter generated combustible gases used for recovery energy, to
investigate the proper conditions such as carbonization temperature under the differently high rates and the
possibility of solid fuel utilization. Therefore, using the thermogravimetry with a differential thermal analyzer
(TG-DTA), the detail experiments on the effects of the produced carbide (char) under CO, or N, atmosphere
during different temperatures were performed at the different hearting rates (10°Cmin™', 90°Cmin™). It was
found that these conditions may change the reactivity of produced carbide and their calorific values. The
reactivity assessment such as ignition temperature, surface areas and calorific value of the carbide were also

carried out together with the combustion experiments.
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Table 1. Feedstock analyses [wt. %]

Sample Thinned Construction Chicken Cow
wood wood litter litter
Moisture 7.5 8.1 10.1 12.1
Proximate VM* 76.6 70.9 63.1 552
analysis Ash 0.2 1.8 126 17.1
FC** 15.7 19.2 14.2 15.6
H 5.4 59 6.7 7.5
Ultimate C 46.7 45.7 49.4 39.2
analysis N 0.3 22 7.1 6.8
(0] 47.6 46.2 36.8 46.5

VM* : volatile matter (#E%843)

FC **: fixed carbon ([EERFE)
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Fig.1. Yield chars of struction wood
under CO, atmosphere
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Fig.2. Yield chars of struction wood
under N, atmosphere
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Fig.4. The carbonization gases molar
quantity of 1g construction wood
sample (mol/g (sample) )
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Table 2 Effect of carbonization conditions and
CO, or N, atmosphere on char (700°C)

Flowin

Sampl Heating rate Char yield Ignition
ample Gis (°C min ) (wt %) temperature  (°C)
o 90 225 440
) B 10 212 454
Thinned wood
N 90 21.8 445
2 10 20.8 460
90 21.5 435
co
Construction B 10 212 450
wood N 90 21.8 458
2 10 224 464
o 90 31.9 433
) ) 2 10 32.1 445
Chicken litter % 1 445
N .
? 10 31.6 443
90 374 392
Co,
) 10 36.8 395
Cow litter
90 373 395
N,
10 352 398
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