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SOYBEAN DIL
How biodiesel is made - s ot ton
MIXING OF METHANOL AND CATALYST oL m%’fﬂmmm
A catalyst, typically sodium hydroxide, is soybean oil, A bushel of soybeans
digsalved in mathanel (wood alcohol). yields 1.4 gallons of biodiesel,
REACTION
The methanol/catalyst mix and il or fal are Biodeesel s lormed by remaving the ghycerol
added together and heated, producing a reaction molecule from vegetabls oil. Dnce the ghycerin
calied “transesterification,” which results in 2 s remowved from the od, the remalning
two major products: glycerin and biodiase. maleciles are, 1o a diesel engine, similar to
Technically, biodiesel is methyd asters. E petrolawm diesel fual.
SETTLING
Gmummmmmm
and the two can be ted, with
ghycerin simply drawn off the bottom of the =

= |

WASH GLYCERIN NEUTRALIZATION
Biodiesel must ba washed with water to The ghycerin byproduct contains unussd
remaove contaminants. Waber is heavier than catalyst and s0aps that are newtralized
blodiesed and absorbs the excess methanol. with an acid. Water and methanol are
sodium hydroxide and $0ap suspended in iL removed 1o produce B0 parcent to
Alter washing and settling, the water can be 88 percent pure glycarin, which is ready
drained from the bottom of the container. 10 be soid as crude glycasin or lurther
Several wash cycles are genarally naeded. rafined to pharmaceutical grade.
METHAMOL RECOVERY
Excess methanol remaining in the DISTILLATION
hindlasel and glycesin are ramavad COLUMKS
through distillation and recytied for reuss.
PRODUCT QUALITY AND REGISTRATION L GLYCERIN USES
Prior to use a5 a commercial fuel, the finished blodiesal Ghycerin has numerous uses:

preserving food; as an amulsifiar
In butter, margarine and
mayonnaise; as a base for
letions; in some printing inks;

mharﬂmuw:uphmmd squipment to
ansura it meats ASTM specilications. ASTM was founded
as the American Society for Testing and Matesials,

in cake and candy making; as
anftitreezs; and making clear soaps.
FINAL PRODUCT
The finished biodiesel & shipped to fusl Renawabie mh"'
distributors by rail or truck, to be soid as pure mmms_:g:h
biodiesed or biended with petroleum diessl, R AT
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Figure 7.4 Construction lines for McCabe-Thiele method,
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Figure 7.13 Determination of minimum stages for Example 7.1.
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Figure 7.14 Determination of minimum reflux for Example 7.1.
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Table 7.2 Specifications for and Results from the
MecCabe—Thiele Method for Binary Distillation

Specifications
F Total feed rate
IF Mole-fraction composition of the feed
P Column operating pressure (assumed uniform
throughout the column)
Phase condition of the feed at column pressure
Vapor-liguid equilibrium curve for the binary
mixture at column pressure
Type of overhead condenser (total or partial)
Type of reboiler (usually partial)
Xp Mole-fraction composition of the distillate
Xy Muole-fraction composition of the bottoms
R{Ruia Ratio of reflux to minimum reflux
Results

b Distillate flow rate

B Bottoms flow rate

Ninin Minimum number of equilibrium stages
anin

R

Mimimum reflux ratio, L /D
Refiux ratio, L/D

Vi Boilup ratio, ¥/ B

N Number of equilibrivm stages
Optimal feed-stage location
Stage vapor and liguid compositions

e ——

All mole fraction compositions are for the light key.



