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Bio-oil and Bio-char Production from Agricultural Residue under A Concept of Zero Waste Management
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A15°97 1: 89AUTENOUMALATLATAIAINLSUYDININWAANEIEALLAE N1NWEAUIEN NEIRINNNTAULNITUE BN LAY

Crop Residue Tung Oil Seed Cake Palm Oil Kernel Cake

Proximate Analysis (%) Moisture NA NA

Volatile 86.17[] 79.57[9] - 80.01[*]

Fixed C 10.417%] 16.74[9] - 9.85[*]

Ash 3.42[*] 3.69[9] - 10.14[*]
Ultimate Analysis (%) Carbon 37.42 - 46.7[*] 47.19[9] - 55.3

Hydrogen 4.32 - 6.4[*] 6.38[9] - 8.5[*]

Nitrogen 271 -3.7 3.15[9] - 1.6[*]

Oxygen 25.73 - 42.9[*] 43.28[9] - 34.4[*]

Sulphur 1.38 - 0.2[*] NA[9] - 0.2[*]

HHV (MJ/kg) 14.54 - 18.6[*] 21.91[9] - 20.6[*]

[*] Present studly.

A15199 2: Sevaruatomast N nilaannszuiunisinlsladauuudn seegnanvineu 1 lus

Material Pyrolysis Temperature (°C)

Tung Oil Seed Cake 400 500 600

Bio-char 53.33 (HHV 35.83 MJ/kg) | 22.33 (HHV 21.66 MJ/kg) | 16.83 (HHV 19.74 MJ/kg)

Bio-Qil 30 (HHV 21.74 56.58 (HHV 29.92MJ/kg) | 52.69 (HHV 33.92 MJ/kg)
MJ/kg)

500°C

il

600°C
JUT 8: dusaztduTinan annnwdaneeniiu meldnszuiunsintslagauuud Neamglivhausia 9

A13197 3: Sevazvendamdinmdldainnszuiunisinisladauuud aamgiinlsladan 500 °C

Material Percentage of Products
Tung Oil Seed Cake Oil 72.1 Char 15.7 Gas 12.2
Palm Oil Kernel Cake Oil 60.7 Char 30.3 Gas 9.0
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Energy crop Residue Waenwa | Adldiann sty Nnzany wule
gl | nsaaude | U1au Unduthdiu | Undu
Aiq tistu ety
Proximate Moisture 12.43 6.43 78.40 3.30 40
Analysis (%) | Volatile 21.88 20.26 16.60 83.94 45.8
Fixed C 49.68 68.29 4.6 5.68 9.6
Ash 16.01 5.2 0.7 7.08 4.6
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Energy crop Residue Waenwa | Adlfen | wslu Nnzangy dule
gL | nsaaude | U1au Unduthsiu | Undu
Aa Yty vy
Ultimate Carbon 37.42 43.54 42.1 53.1 17.7
Analysis (%) | Hydrogen |4.32 5.8 5.46 4.37 4.4
Nitrogen 2.71 0.86 0.7 0.35 0.08
Oxygen 25.73 38.86 47.46 41.5 332
Ultimate Sulphur 1.38 1.49 0.13 0.8 0.02
Analysis (%) | HHV 14.54 15.92 15.56 17.02 11.1
(MJ/kg)
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