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Glycerol Carbonate Production from Crude Glycerol, a By-Product from Palm Qil-Biodiesel

Production
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ABSTRACT

This research aims to elucidate the utilization feasibility of crude glycerol, a by-product
generated from palm oil-biodiesel production, for converting into the value-added glycerol carbonate,
which is a high cost green-chemical that can be used in the large industrial applications. In this work,
crude glycerol was treated with different concentrations of sulfuric acid to increase the purity.
Purified glycerol was further used for the synthesis of glycerol carbonate by reacted with urea in the
presence of ZnCl,as a suitable catalyst. The identification and quantification of glycerol carbonate
produced in each reaction was determined. The results found that glycerol carbonate was
successfully synthesized with the highest yield as 75.50%. The glycerol carbonate production yield

from this method was not significantly different compared to the use of commercial glycerol.
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Table 1 Characteristic of crude glycerol sample from palm oil-biodiesel production

Parameters Weight percentage
Glycerol content 36.65
Water content 10.00
Ash content 5.25
Matter organic non glycerol (MONG) 48.10
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Figure 1 The synthesis of glycerol carbonate from glycerol and urea
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Table 2 Comparison of the efficiency of various catalysts for synthesis of glycerol carbonate from

commercial glycerol and urea

Catalyst Glycerol carbonate yield Glycerol conversion
(%) (%)

MgSO, 52.50 58.52

MgCl, 60.04 62.83

ZnO 67.78 66.61

ZnCl, 74.97 73.65

ZnS0, 66.28 68.51

= [(amount of produced glycerol carbonate) / (initial amount of glycerol)] x 100

U= {[(Initial amount of glycerol) — (amount of residual glycerol)] / (Initial amount of glycerol)} x 100
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Table 3 The synthesis of glycerol carbonate from commercial glycerol and urea using ZnCl, as

a catalyst
Mole ratio of Glycerol carbonate yield Glycerol conversion

glycerol: urea: ZnCl, (%)* (%)“
1:1:0.03 54.46 65.08
1:1:0.06 58.70 65.76
1:1:0.09 54.30 63.43
1:15:0.03 70.03 71.40
1:1.5:0.06 76.97 76.65
1:1.5:0.09 73.94 74.15
1:2:0.03 65.59 68.63
1:2:0.06 67.79 68.89
1:2:0.09 67.35 72.83

= [(amount of produced glycerol carbonate) / (initial amount of glycerol)] x 100

= {[(Initial amount of glycerol) — (amount of residual glycerol)] / (Initial amount of glycerol)} x 100
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Figure 2 'H-NMR (400 MHz, DMSO-d,) spectra of (a) standard glycerol carbonate (91.8%, Aldrich)

and (b) glycerol carbonate from the reaction of glycerol sample with urea
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