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TG-FTIR analysis of palm oil wastes pyrolysis
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Abstract The pyrolysis of palm oil wastes was carried out using thermogravimetry TG . The results show
that these wastes are easily to be decomposed. The weight loss rang is from 220 C to 400 C at slow heating
rates. Shell and fiber display similar pyrolysis characteristics with two peaks in weight loss rate curves whereas
EFB just shows one sharp peak. Their kinetics parameters were calculated using non-isothermal integrated meth-
od. The activation energies are quite low =60 kJ/mol and first order reaction is suitable for biomass pyroly-
sis. The gas product evolved from palm oil wastes pyrolysis was detected on-line with Fourier transform infrared
spectroscopy FTIR . The main gas products are H,O CO, CO CH, and some organics carbohydrate mix-
tures. They show the similar evolution trend of weight loss at 200 C ~400 C. With temperature increasing fur-
ther except trace amount of CO, and CO almost no other volatile is released. CO, and organic mixtures play a
great role in biomass pyrolysis. This fundamental study provides a basic insight of the palm oil waste pyrolysis
which can benefit the work in developing an advanced thermal process for high-yield biofuel production from
palm oil wastes.
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Figure 1 The distribution of palm oil wastes particle
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Table 1 The proximate and ultimate analysis result of palm oil wastes
Proximate analysis w /% Ultimate analysis w, /% Q
M, Vi Ay FC, C H N S 0" /MF kg™

Shell 5.73 73.74  2.21 18.37 53.78 7.20 0.00 0.51 36.30 22.14

Fiber 6.56 75.99  5.33 12.39 50.27 7.07 0.42 0.63 36.28 20. 64

EFB 8.75 79.67 3.02 8.65 48.79  7.33 0.00 0.68  40.18 18.96

* content calculated by difference ad on air dried basis d on dried basis
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Figure 2 TG curves of palm oil wastes pyrolysis
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Figure 3 DTG curves of palm oil wastes pyrolysis
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Table 2 The kinetics parameters of palm oil wastes pyrolysis

Sample Temp ¢ /C E /k¥F mol ™! A/s™ CR” Weight lossw /%  E, /k} mol '
Shell 220 ~315 55.64 28.2 0.993 6 27.6 66.12
315 ~400 75.72 2.4x10°  0.9991 30.1 66.12
Fiber 220 ~315 51.82 10.3 0.996 7 28.7 59.98
315 ~400 67.68 3.6 x10*>  0.9980 30.4 59.98
EFB 220 ~315 59.50 77.4 0.986 8 34.1 63.16
315 ~400 67.58 6.2x10°  0.9953 28.3 63.16

CR regression coefficient
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Figure 5 The FTIR profile of gas products releasing from palm oil wastes pyrolysis
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