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Catalytic conversion of cellulosic biomass into various platform molecules, especially 

furan-based chemicals, is one of the important pathways. Furfural and 5-Hydroxymethylfurfural 
(HMF), are considered to be a very promising platform chemicals. Both furfural and HMF can be  
synthesized from sugar derivatives using a wide range catalysis including metal catalysis [1,2]. 
However, their conversion directly from biomass using green catalysis remains challenging 
because of their low yield from raw biomass. Aluminum chloride (AlCl3), which is soluble in many 
organic solvents and is cheap, is the most common used Lewis acid. Due to its ability to strong 
compound Lewis base products it should be used in reagent quantities [1]. 

The aim of this study is to investigate the catalytic performance of AlCl3 for the conversion 
of different lignocellulosic biomass into furfural and hydroxy methyl furfural (HMF). For this 
purpose three different unpretreated waste agricultural biomass (sunflower stalks, poppy stalks and 
hazelnut shells)  subjected to 0.02 M AlCl3 at 180 ºC for 120 min. Catalytic reactions were 
performed in a high temperature-high pressure stainless steel reactor (PARR, USA). The solution 
was kept liquid under N2 atmosphere. At the end of the treatment, the treated slurry was collected 
and filtered using filter paper to separate the solid and liquid fractions for further analysis. 
Compositions of liquid products were analyzed by high-performance liquid chromatography 
(HPLC) [2]. 

 The highest HMF (8.53 mg/g biomass) was obtained from poppy stalks, followed by 
sunflower stalks (5.62 mg) and hazelnut shells (4.47 mg). Similar trend was also observed for 
furfural yield. Furfural yield was 19.45mg/g, 12.11 mg/g, and 7.24 mg for poppy stalks, sunflower 
stalks and hazelnut shells respectively. An increment catalyst concentration from 0.01 M to 0.03 
M, almost 50% of decrease observed for furfural conversion, (50%), however, it was only 20% for 
HMF conversion. 
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