
methanol and 
sodium hydroxide

or sodium 
methoxide

soybean oil, rapeseed oil, 
palm oil, sunflower oil, or 
other vegetable-based oil; 

tallow and other animal 
based fats and oils;  used 

cooking oils

Crude 
Methyl Ester 
(biodiesel)

glycerol, 50 to 70 wt%
methanol, 10 to 20 wt%

water, <1 to 5 wt%
free fatty acids, <1 to 10 wt%

MONG (monoglycerides/diglycerides/
triglycerides/methyl ester/other 

organics), <1 to 10 wt%
pH 11 to 14

concentrated sulfuric acid, 
hydrochloric acid, 

phosphoric acid, acetic 
acid, or combination of 

inorganic acid and weak 
organic acid

glycerol, 50 to 70 wt%
methanol, 10 to 20 wt%

salts, 5 to 10 wt%
water, <3 to 10 wt%

free fatty acids, <1 to 5 wt%
MONG (monoglycerides/diglycerides/

triglycerides/methyl ester/other 
organics), <1 to 5 wt%

pH 6 to 8

crude glycerol, 70 to 88 wt%
methanol, <1 wt%
salts, 5 to 15 wt%

water, <5 to 15 wt%
free fatty acids, <1 to 5 wt%

MONG (monoglycerides/diglycerides/
triglycerides/methyl ester/other 

organics), <1 to 5 wt%
pH 6 to 8

methanol, water

concentrated 
sulfuric acid, 

methanol

Transesterification

Esterification
(high FFA content 

feeds)

Separation 
(settling, centrifuge, 

etc.)

Acidulation / 
Neutralization

Evaporation
(methanol 
stripping)

E-18 E-20

water

methanol

Distillation

methyl ester 
(~90% of feed vol)
glycerol (~10% of 

feed vol)
excess methanol

water (trace)

Purification
(washing/drying, 

absorbent, 
evaporation/

stripping)

methanol, water
purified fatty 
acid methyl 

ester (FAME) / 
ASTM biodiesel
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