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production process.

In the case where supercritical alcohol was used, it was demonstrated that one gets a
higher reaction rate for esterification than for transesterification. Another advantage of
this process is that the free fatty acid will be changed completely into esters.

‘The use of lipase is a great viable method for production of ester from different sources
of oil or grease. Research on this topic s still in progress due to the enzyme flexibility and
adaptability to new process.

A summary of the advantages and disadvantages of each technological possibility to
produce biodiesel could be found in Table 5.

e 2

Table s

Comparison of the different technologics to produce Biodiesel

Variable Alkali catalysis Lipase caralysis  Supercritial  Acid catalysis
alcohol

Reaction temperature  60-70 3040 239-385 5580

)

Free fattyacid inraw  Saponificd products  Methylesters  Esters Esters

materials

Water in raw Interference with No influence Interference with

materials reaction reaction

Yield of methyl esters  Nomal Higher Good Nomal

Recovery of glycerol  Difficult Easy Difficult

Purfication of methyl  Repeated washing  None Repeated washing.

esters

Production cost of  Cheap Relatively Medium Cheap.

catalyst expensive
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Tabla 2.6 Perfil de ésteres metilicos (% peso) de biodiésel producido a partir de metanol (BM1-BM21).

Biodiésel _C14:0__C15:0__C16:0__C17:0__C18:0__C20:0__C22:0_Cl6:l__C1s:1 _C20:1_Cl18:2C18:3  Total
BMI 6135 3681 0241 0664 0079 26642 0144 61896 0220  99.77
BM2 10579 3181 0388 0106 0772 77419 0238 6191 0685 9958
BM3 8410 3439 0314 0387 0444 51724 0189 34313 0404 9967
4516 1611 0580 0300 0239 63361 1105 19297 8734 9979
4718 1848 0518 0311 0180 6998 0693 16915 4505 9973
5297 2657 0410 0489 0166 44718 0623 40966 4459  99.84
5076 2028 0460 0322 0140 76589 0291 14420 0202  99.60
8410 3439 0314 0387 0444 51724 0189 34313 0404
10,044 2963 0311 0218 0080 24598 0000 55184 6129
4464 1544 0566 0288 0220 62088 1272 19319 9739
11013 1771 0403 0133 0157 30266 0231 55088 0772
18,720 1L141 0276 0045 1350 56446 0417 9541 0724
19.024 1553 0253 0179 1368 44104 0425 20975 0608
26410 18756 0.181 1900 35557 0618 12843 1040
23,948 10994 0,069 3224 50969 0391 8945 0380
25783 16724 0143 2251 39736 0571 11689 0839
19.101 15191 0229 1378 43918 0208 16402 0286
26833 234 0146 2042 35717 0421 7623 0569
26885 18191 0.183 2335 38843 0634 9685 0658
19.073 14852 0252 1463 56604 0199 4194 0334
28,080 25088 0.138 1936 34104 0139 2467 0141
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M. Marchetti et al. | Renewable and Sustaindble Energy Reviews 11 (2007) 1300-1311 1303

The overall process is normally a sequence of three consecutive steps, which are
reversible reactions. In the first step, from triglycerides diglyceride is obtained, from
diglyceride monoglyceride is produced and in the last step, from monoglycerides glycerin is
obtained. In all these reactions esters are produced. The stecheometric relation between
alcohol and the oil is 3:1. However, an excess of alcohol is usually more appropriate to
improve the reaction towards the desired product:

Triglycerides (TG) + R'OH £ Diglycerides (DG) + RCOOR1,
Diglycerides (DG) + R'OH £> Monoglycerides (MG) + R'COORz, @

Monoglycerides (MG) + ROH £ Giyerin (GL) + R'COORs

2.1 Process variables
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biodiesel production
R iniroduction ‘This way of production is the second conventional way of making the biodiesel. The idea

is to use the triglycerides with alcohol and instead of a base to use an acid—the most
commonly used is sulfuric acid [7.9.12] and some authors prefer sulfonic acid [13]. This
type of catalyst gives very high yield in esters but the reaction is very slow, requiring almost
always more than one day to finish. Freedman and Pryde [9] get the desirable product with
1mol% of sulfuric acid with a molar ratio of 30:1 at 65 °C and they get 9% of conversion
in 0h, while the butanolysis will need 117°C and the ethanolysis 78 °C but the times
should be 3 and 18 h, respectively.

As in the alkali reaction, if an excess of alcohol is used in the experiment then better
conversion of triglycerides is obtained, but recovering glycerol becomes more difficult and
that is why optimal relation between alcohol and raw material has should be determined
experimentally considering cach process as a new problem.

[ The advantages of The possible operation condition is, usually, molar ratio 30:1. The type of alcohol, as
using lipases well as the oils, is the same as the one that can be used in alkali catalyst reaction. The
amount of catalyst supposed to be added to the reactor varies from 0.5 to 1 mol%. The

typical value is 1%, but some authors have used 3.5 mol% [6,14].

The temperature range varies from 55 to 80°C. The acid transesterification is a great
way to make biodiesel if the sample has relatively high free fatty acid content. In general, a
1mol% of sulfuric acid is a good amount for a final conversion of 99% in a time around
Conclusions 50h.

A kinetics modeling for soybean oil has been made by Freedman [9]. He makes the
kinetics with BuOH using a molar relation of 30:1 with 1% H,SO, at five different
temperatures. In their work, they expect the reaction to follow a pseudo first-order
Kinetics. The results that they obtained are shown in the following graphic; performed at
117°C (Fig. 2).
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