Supplementary Information 

Methods 
Preparation of carbon material 

20 g of D-glucose or sucrose powder was heated for 15 h at 400 °C under N2 flow to produce a brown-black solid. The solid was then ground to a powder and heated in 200 cm3 of conc. H2SO4 (>96%) or 150 cm3 of fuming sulfuric acid (15 wt% SO3) at 150 °C under N2. After heating for 15 h and then cooling to room temperature, 1000 cm3 of distilled water was added to the mixture to form a black precipitate. The precipitate was washed repeatedly in hot distilled water (>80 °C) until impurities such as sulfate ions were no longer detected in the wash water.
Production of higher fatty acid esters 

Esterification of higher fatty acids was typically carried out at 80 °C in an ethanol-oleic acid (C17H33COOH)) mixture (ethanol, 0.10 mol; oleic acid, 0.010 mol) and ethanol-stearic (C17H35COOH) acid mixture (ethanol, 0.10 mol; stearic acid, 0.010 mol) under Ar. All tested catalysts except sulfuric acid were evacuated at 100-180 °C for 1 h prior to reaction to remove adsorbed water, and 0.2 g of each catalyst was used in the reactions. The liquid phase during reaction was analyzed by a gas chromatograph mass spectrometer with capillary columns. After the reaction for 4-10 h, the samples were recovered by simple decantation and were reused repeatedly for the reaction. 

Table 1 Catalytic activities of tested samples (0.2 g) at 80  °C

	Catalyst

(composition)
	Surface area [m2 g-1]
	Acid density 

[mmol g-1] total SO3H
	Formation rate [mol min-1]
ethyl oleate

	Carbon(H2SO4)

(CH0.45S0.01O0.39)
	             2
	      1.4          0.7
	                 44

	Carbon(fuming H2SO4)

(CH0.29S0.03O0.41)
	             1
	      2.5          1.2
	                 86

	protonated

Nafion
	         < 0.1
	      0.9          0.9
	                 10

	niobic acid

(N2O5 ·nH2O)
	        128
	      0.4           ─
	                 ─

	H-MOR
	        399
	      1.0           ─
	                 ─

	H2SO4
	           ─
	    20.4
	                156 


Carbon(H2SO4): sample sulfonated by H2SO4
Carbon(fuming-H2SO4): sample sulfonated by fuming H2SO4

