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Abstract

Spent coffee grounds (SCG) is the biomass residues of the coffee industry and coffee shop
containing many important compounds such as polysaccharides, proteins, fats, caffeine, phenolic
compounds and minerals that make them as a promising feedstock for biofuel. This study aimed to
investigate the optimal conditions of oil extraction from the spent coffee ground by solvent and
ultrasound-assisted extraction (50/60 Hz) and some physical and chemical properties of extracted oil as
a biodiesel feedstock. The experiment was carried out to examine the type of solvents (hexane,
chloroform, ethanol and methanol), spent coffee grounds to solvent ratio (1:1, 1:2, 1:3, 1:4 and 1:5),
extraction time (15, 30, 45 and 60 min) and extraction temperature (30, 40 and 50 °C). The optimal
conditions were hexane, spent coffee grounds to solvent ratio of 1:5, extraction time of 15 min and
extraction temperature at 30 °C, and the highest extracted oil yield was 9.47 % (wt./wt.), and kinetic
viscosity of 51.20 mm” s”, density of 0.9420 kg I" and free fatty acid of 3.28 %. The extracted oil from

spent coffee grounds has enough qualification and a potential to be used as biodiesel feedstock.

Keywords: Spend coffee ground oil, Solvent extraction, Ultrasound, Extraction, Biodiesel
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Figure 1. Extracted SCG oil yield (%); A) solvents (hexane, methanol, ethanol and chloroform); B) SCG :
hexane ratio (1:1, 1:2, 1:3, 1:4 and 1:5); C) extraction time (15, 30, 45 and 60 min) and D) extraction
temperature (30, 40 and SOOC). Data presented as mean value + standard error (n = 3) and values

followed by the same letter are statistically the same; different letters indicated significant differences (P

< 0.05, Turkey’s HSD test). n/a as not available.
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Table 1. Some physical and chemical properties of extracted SCG oils and vegetable oils

Kinematic Density Free fatty acid
Sources viscosity (kg I'") (Wt%) References
(mm?s™)
SCG 51.20* 0.9420 3.28 This study
(C. canephora var. robusta)
SCG 50.99* 0.9170 3.90 21170708 AUNFUInN
(C. canephora var. robustal wWazAtUE [13]
C. arabica; 60/40)
SCG - 0.6640 0.412 Somnuk tazAnde [5]
(C. arabica)
SCG 55.6* 1.2075 6.14 Phimsen wazAnde [14]
(C. arabica)
Rapeseed 37.0** 0.9115 - Barnwal ag Sharma [17]
Palm 39.6** 0.9180 - Barnwal ag Sharma [17]
Soy bean 32.6** 0.9138 - Barnwal ag Sharma [17]
Sunflower 33.9* 0.9161 - Barnwal ag Sharma [17]
ATa 3.06** 0.8550 - Barnwal Lag Sharma [17]

* kinematic viscosity at 40°C (mm”s™)

** kinematic viscosity at 38°C (mm2 3'1)
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