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1. Introduction– Biodiesel is a liquid biofuel produced from animal fats or vegetable oils. The

production of biodiesel is carried out through the transesterification reaction, in which the triglycerides of

the oil react with an alcohol, in the presence of a catalyst, to form fatty acid methyl esters (FAME,

biodiesel) and glycerin as a by-product. The biodiesel industry usually works with basic homogeneous

catalysts (NaOH or KOH); however, solid catalysts have a number of advantages: easy separation of the

catalyst from the reaction products, decrease in production time, resources and costs, possibility to carry

out simultaneously esterification of free fatty acids present in the oil and transesterification of

triglycerides. Therefore, in this work new solid materials are synthesized, based on the impregnation of an

alkali metal (Li, Na and K) on CaO from eggshell waste, and its catalytic activity is studied in the

transesterification reaction for the production of biodiesel. The catalytic activity of the new materials was

compared with that of commercial CaO.

2. Experimental- Eggshell was crushed and calcined at 1000 °C for 10 hours, obtaining CaO from the

eggshell. This CaO was impregnated with different alkali metals (X= Li, Na, K). For this purpose,

aqueous solutions of the corresponding nitrate (XNO3) were used as a precursor [1]. The dissolution of

the metal was added over the synthesized CaO. The mixture was then introduced into the oven at 100 °C

overnight and, then, calcined at 600 °C for 5 hours, obtaining X/CaO. Their main physical-chemical and

structural characteristics were determined. Methanol and sunflower oil was used as feedstock in the

transesterification reaction to study the catalytic activity of the new materials. The reaction was carried

out in a batch slurry reactor during 2h, 60ºC, 6:1 MeOH/oil molar ratio, 5% w/w of catalyst. After

completion of the reaction, the two phases were separated and the FAME content of main product of the

reaction (biodiesel product) was determined by gas chromatography.

3. Results and Discussion- CaO-based catalytic

materials from eggshell residues are mesoporous (2 nm

<Dpore <50 nm). Commercial CaO is the material with

the highest SBET and the SBET of CaO impregnated with

alkali metals follows the order: Li/CaO <Na/CaO

<K/CaO. The FTIR spectra of all synthesized materials

are similar to that of commercial CaO. The catalytic

activity of CaO from eggshell is low and similar to the

catalytic activity of commercial CaO. CaO impregnated

with alkali metals (X/CaO) presented good catalytic

activity for the transesterification reaction for the

production of biodiesel using sunflower oil (Figure 1).

4. Conclusions- The impregnation of CaO, from eggshell waste, with alkaline metals greatly increases

the FAME content of the main product obtained in the transesterification reaction. Therefore, these type

of materials are good candidates as heterogeneous catalysts to produce biodiesel.
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Figure 1.  FAME content of catalytic materials. 
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