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Palm oil production produces a lot of waste materials, particularly from oil palm fronds.
Converting biomass using pyrolysis technology into charcoal and wood vinegar to increase farmer
income is of great interest. This research was conducted to determine the effects of pyrolysis
temperature and residence time on the chemical properties of biochar and wood vinegar from oil palm
frond. The slow pyrolysis was in a temperature range of 400-700°C and lasted 60-180 min. A 5 kW
electric heated reactor was used. Nitrogen was used as carrier gas with a flow rate of 5 L/min. The
chemical analyses included an approximate analysis, calorific values, specific gravity, and pH with
according to ASTM standards were conducted. The oil palm frond shows great potential for biochar and
wood vinegar production. Increasing pyrolysis temperature and residence time led to decreasing
moisture and volatile matter while the fixed carbon and ash were increased. Optimum pyrolysis
temperature and residence time for biochar and wood vinegar production occurred at 450°C and 120

min, respectively. The highest proportions of biochar and wood vinegar production were 32.05 and
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47.76%, respectively. The calorific value of biochar was 25.53 MJ/kg, while wood vinegar obtained had

specific gravity and pH of 1.075 and 1.89, respectively. Oil palm frond can be used to produce charcoal

and wood vinegar and appropriate for household fuels and agricultural applications

Keywords: slow pyrolysis, biochar, oil palm frond, wood vinegar, effect of pyrolysis

temperature and residence time
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Figure 1 Foliar characteristics and preparation

Table 1 Chemical properties of palm leaves

Chemical properties

of palm leaves

Proximate analysis

(Dry basis) (%)

Ultimate analysis

(Dry basis) (%)

MC VM FC Ash C H O N S
This research 6.24 7504 1651 221 4387 572 4737 0.14 0.12
Homdoung et al. (2019) 8.69 7031 1272 868 4539 6.68 4143 161 0.08
Sulaiman et al. (2016) 715 7320 1399 565 37.70 558 5583 035 053
Balasundram et al. (2017) 6.73 5588 2033 17.06 38.22 588 5515 0.68 0.07
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Figure 2 Biomass experimental diagram under pyrolysis process
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Figure 3 Effect of pyrolysis temperature on biochar properties at pyrolysis time 120 min
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Figure 5 Biochar proportion wood vinegar and pyrolysis gas obtained from the pyrolysis process

of palm leaves
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Figure 6 Heat value of biochar from palm leaves
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Figure 7 Effect of pyrolysis temperature adjustment on specific gravity of wood vinegar
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Figure 8 The effect of pyrolysis temperature adjustment on the pH

of acid-base wood vinegar via palm leaf
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