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Abstract

This research aimed to develop a 200-liter iron kiln to produce biochar and wood vinegar from pineapple leaves
provided from Khao Khan Song sub-district, Sriracha district, Chon Buri province. The preliminary experiments were
conducted in the laboratory scale to determine the optimum operating temperature and time for biochar
production. The experimental results showed that the highest solid yield was 33.02 wt.%, obtained at 400 °C and
for 1 h, with the highest heating value as 23.25 MJ/kg. The 200-liter iron kiln was then developed consisting of 3
parts: biochar production kiln, condensation apparatus for storing wood vinegar and combustion kiln for heat
production. It was found that the developed 200-liter iron kiln could produce biochar and wood vinegar from
pineapple leaves. The 20 kg of pineapple leaves can produce approximately 2 ke of biochar and 10 kg of wood
vinegar. The analysis of biochar revealed that biochar had 70.49 wt.% of Carbon content with the highest heating
value of 25.97 MJ/ke. The generated wood vinegar is mainly composed of Phenols and Phenol derivatives, including
Guaiacol which has antifungal and antibacterial properties. The wood vinegar could be used in agricultural areas
to eliminate root rot disease and plant fungi. It could also be sprayed in order to inhibit germs growth and some
pests as well. The analysis of costs, the possibility of product creation and implementation presented that the

number of payback operations was 16 and resulted in a wide variety of value-added products.

Keywords: Agricultural waste, Biochar, Low-emission kiln, Pineapple leaves, Wood vinegar
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Material HHV Ultimate analysis (wt.%) C/H ratio
(MJ/ke) @ H N )
Pineapple leaves 18.54 45.88+0.70 6.60+0.12 1.15+0.28 46.37+6.03 6.95+6.34
Biochar 2597 70.49+0.81 1.26+0.10 1.38+0.25 26.87+0.82 55.9+4.49
Mt 5 : perUszneuvenihduniuliinnlududzen
Dichloromethane Ethyl acetate
No. Compound name
oC RT Area % | OC RT Area %
1 2-Cyclopenten-1-one 11.647 1.89 11.644 0.31
2 2-Cyclopenten-1-one, 2-methyl- 12.146 22 12.135 1.03
3 Furfural 16.346 8.03 16.335 3.16
4 Ethanone, 1-(2-furanyl)- 18.023 3.66 18.016 2.01
5 2-Cyclopenten-1-one, 3-methyl- 18.193 2.23 18.186 0.68
6 2-Cyclopenten-1-one, 2,3-dimethyl- 19.141 2.16 19.134 1.1
7 2-Furancarboxaldehyde, 5-methyl- 20.996 4.39 20.988 22
8 Acetophenone 24.116 1.8 24.112 1.24
9 3-Furanmethanol 25.048 2.1 25.048 2.11
10 Acetamide * * * 29.517 20.32
11 Phenol, 2-methoxy- 33.192 4.74 33.199 4.09
12 2-Methoxy-5-methylphenol 37.018 1.14 * * *
13 Phenol 39.092 10.78 39.08 14.39
14 Phenol, 4-ethyl-2-methoxy- 39.9 2.94 39.892 23
15 p-Cresol 42.004 5.42 41.996 5.07
16 Phenol, 4-ethyl- 45.415 8.44 45.418 7.4
17 Phenol, 3-(1-methylethyl)- 47.05 1.76 47.05 1.75
18 Phenol, 2,6-dimethoxy- 48.504 4.29 48.504 2.79
19 Phenol, 2,4-bis(1,1-dimethylethyl)- * * * 50.585 1.15
20 Phenol, 2,6-dimethoxy-4-(2-propenyl)- 83.379 3.23 57.652 0.09
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