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Th» Important end evor Increasing price of oil Is causing a heavy strain on 
to« economy of the developing countries, Including the five Central American 
republic;.  Ai a resjlt, they are seeking alternative sources of energy. 

Evor r?nce this crisis started, ethyl alcohol has been mentioned as a possible 
foul and as a feedstock for the chemical Industry.  The Central American countries, 
having sugar cans among tholr principal agricultural crops, <;nd conscious that sugar 
cano constitutes one cf the best raw materials for the ferment .-Man of alcohol, started 
looklno towards ethonoS es a partial solution to tholr energy problem and Increasing 
balance of paymonl-s daftclt. 

In this respect, rh* Central American Research Institute for Industry (ICAITI) 
has undertaken studios to establish the possibility and convenience of producing 
alcohol as a fuel onci whether It Is technically foaslble to manufacture chemical 
derivatives from sugctr ceno, and If these were possible, then to determine If there 
Il sufficient acreage av-illoble to grow enough sugar cane for this purpose tn the 
Central American countries. 

Alcohol as o Fuel 

Trn tocology for preparing and ^slng alcohol and gavjfne mixtures In auto- 
mobiles Is not naw.   U has been used for many years and In various countries1 at one 
Hmo cr another, however.  Ut uso In these cases was determined by special cir- 
cumstances.   In Fr »zll, ftr example, the use of alcohol/gasoline mixtures has been 
weed cs a reflulaftng moehanlsm for the sugar i .dustry. 

Lately, with th? oppsarance of the energy crisis, there has been renewed 
Interest In clcohol as a fuel, and In several countries of the world, studies and 
Investigations and IrHs a e being undertaken with mixtures of alcohol and gasoline. 
Brar.il end Germany, It Is reported, are designing motors lhat will operate on 100 
pop cent al echo!. 

Por tî-?; rîur!y, t.o laboratory research nor road tests were conducted to evaluate 
tho performer of ths mixture; optimum percentage of alcohol In the garollne; need 
fer modified Jon cf ¡Sa automobile engines, etc.  The gonerally and almost unanimous 
ro:ults of rs^rcli ccrrted out In different countries working Independently, as well 
e r-rrcHS y- ns oF cyr-rîrtiw   «nid he taken, It was felt, as cVInîto proof of the 
fcsîîij'Mry r • uri ,n n:,:;>vn* cf alcchol and gasoline In conventional automobiles. 
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Some of the conclusions of the above research are the following: 

» Mixtures of anhyc'rous alcohol and grsoline in proportions up to 25-75 per cent 
are technical 1/ feasible to be used as fuel in conventional automobiles without 
the need for adjustments to the engines. 

-        Gasoline and alcohol are miscible in all proportions; therefore, there is not 
difficulty in preparing the mixture.   Furthermore, no special handling require- 
ments are needed.  The mixture can be handled in the same way gasoline is 
handled toda/. 

Ethyl alcohol has a higher octane number than that of gasoline;  106 compared 
with 96 for a premium gasoline in the Central American countries, and what is 
more, blended with gasoline it improves the octane number of the mixture. 
This property permits   mixing alcohol with a cheap low grade gasoline, for 
example, obtaining a mixture with an octane number similar to the commercial 
gasoline. 

The use of an alcohol/gasoline mixture does not cause corrosion to engines. 

The main concern of the study was to determine if the Central American coun- 
trles could sustain an ever increasing sucrochemical industry parallel to or in combi- 
nation v/ith the existing sugar industry without altering or interfering with the acreage 
dedicated to other important agricultural crops. 

The five Central American countries:   Guatemala,  El Salvador, Honduras, 
Nicaragua, and Costa Rica, consume approximate!/ 359 million gallons of gasoline 
annuali/, Increasing at the rate of between 6 and 7 per cent per /ear in spite of 
Increasing prices of gasoline. 

Although It has been mentioned that it is possible to mix up to 25 per cent 
alcohol with gasoline without the need of modifications In automobile engines, an 
85/15 per cent gasoline/alcohol mixture was considered here. 

Table I gives the figures for each of the individual countries.  This table also 
Illustrates that with the 85/15 per cent gasoline/alcohol mixture the total needs of 
alcohol for the five republics amounts to about 54 million gallons per year. 
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To' lo ! 

CENTRAL AMERICA.  Consumption of Gosollne and Requirements of Alcohol 

(Mixturo of 85/15) 

Countries Gasoline 
———— 000 gallons 

Guatemala 102 700.0 

El Salvador 56 800.0 

Honduras 40 100.0 

Nicaragua 83 100.0 

Coirà Rica 76 200.0 

Contrai Amtrica 358 900.0                                       54 300.0 

000 gallons 

15 500.0 

8 600.0 

6 300.0 

12 500.0 

11 400.0 

The most economical raw material for the fermentation of alcohol In the 
Central American countries Is blacksrrtp molosses. The requirements of this raw ma- 
terial for the fermentation of 54 million gallons of alcohol would amount to some 
120 million gallons of molasses. 

The production of molasses In Centroi America, however, Is only 75 million 
gallons, or 65 per cent of the requirements, and half of this amount Is consumed In 
the different countries for animal feed ami industrial uses, especially for the produc- 
tion of rum and bakers yeast; the rest Is exported.  The exported molasses may be 
available for the production of alcohol.   't represents about 31 per cent of what Is 
needed. 

Considering the production of the required alcohol from sugar cane Juice, the 
needs of sugar cane would be around 3 million metric tons, which would mean an 
Increase In the production of sugar cane by 20 to 25 per cent. 

The average yield of sugar cane In ("entrai America varies from one country 
to another, between 70 and 84 metric toni per hectare.  The production of 3 million 
tons would require 39 545 hectares.  Tabic I! shows the situation for each of the 
five countries:. 

1 
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Table II 

CENTRAL AMERICA. Sugar C< ane Acreag e for Introduction of 15 Pet 

Ine In 1980 

•Cent 

Alcohol Into Gasöl 

Countries Alcohol Requ 
000 000 gall 

15.5 

'red 
ons 

Projected Acreage 
Hectares 

% Increase 

Guatemala 12 370 19.0 

El Salvador 8.6 6 080 18.5 

Honduras 6.3 4 400 39.0 

Nicaragua 12.5 8 800 35.0 

Coita Rica 11.4 7 895 35.0 

Central America 54.3 39 545 22.5 

This additional acreage of sugar cane does not represent a severe problem for 
any of the Central American countries, with the possible exception or El Salvador, 
although it is the country with the lowest needed percentage increase.   Besides, in 
all of the five republics there exists the possibility of improving the yield of sugar 
cone considerably. 

Another possible source of a rav material for alcohol fermentation in Central 
America is the cassava.   The cassava Is a tropical perennial with tuberose roots. 
The tuber is the commercial part of the plant ant it contains some 30 per cent of 
starch and about 3 per cent of sugar.   The cassava presents several advantages among 
which the following could be stated:   the tubers can be dried and in this form stored 
for long periods of time; the dried tubers may be transported long distances; the 
cassava does not require a fertile soil and, therefore, it could be grown in marginal 
areas not being used today for sugar cane or other food crops. 

Among its disadvantages, it lacks a fibrous residue that could be used as fuel 
as In the case of sugar cane bagasse, and the tubers have to be macerated and 
cooked, and the starch hydrolized before It is suitable for fermentation.   The 
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Ctntral American countries should not disregard tho cassava as a raw material for 
the fermentation of alcohol, ¡r could become a complementary raw material to the 
lugar cane, it being processed in the months that sugar cane Is not harvested. 

There are several types of combinations of plants for the production of alcohol 
nSat are possible and the investments, as well as the operation costs, vary with 
each combination; among others, there are the following: 

- Centralized distilleries gathering molasses and cane syrup from existing sugar 
factories and using porroleum as fuel 

- Distilleries Integrated with existing sugar factories processing sugar cane 
(utce, syrup and molasses, and using bagasse as fuel 

•       Autonomous distilleries having their own cane milling, Juice clarification and 
concentration facilities, and using bagasse as fuel 

The cost of production of alcohol was estimated for the autonomous plant: 

The capacity of the plant 31 700 gallons/day 
Total Investment US$ 13 000 000 
Price of molasses US$ 0.26/gallon 
Return on Investment 20 per cent 

The following graph shows the selling price of ethanol for different prices of 
fugar cane. The dotted line refers to the situation in which the plant Is using cane 
Iulce during the months of harvest and molasses in the off season.   The continuous 
In« represents using cane juice, as before, during the harvest months, and cane 

syrup, produc d and stored during the sec on for use during hV months cane It not 
In harvest. 

. Under these conditions, and for a price for cane of US$ 12.60/TM, the telling 
price of ethanol ex-works Is US$ 1,25/gallon. 

The selling price of US$ 1.25/gatlon of ethanol compares with US$ 1.03/gallon 
for premium gasoline, as an average In the Central American countries. 

1 
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Grqph I 

Price of M-qnol vs Prfce of Sugar Can« S2Í 

for Two Slhjatlons 

Prtco of «thanol «x-worki, US$/gallon 

1 
1.45 

1.35 

1.25 

1.15       - 

1.05      *- 

10 11 12 13 U 15 16 

Prie« of sugar can«, USS/ÎM 
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Soiïie authon claim technical advantages that alcohol contribute* to the 
mixture that counteract the difference in price. One of these is that the ethanol 
h an octane improver.   Therefore, it could be blended with a cheaper gasoline 
and still achteve the octane rating neecjd for conventional cutomobiles.  One 
might be hearing more about this aspect in the course of this workshop. 

Assuming that this is the case, then one can estimate the following value of 
a mixture of 85 per cent gasoline and 15 per cent alcohol in the Central American 
countries: 

Premium Regular 
^gallon ¿/gallon 

Price of gasoline in refinery 63.57 57.33 
Transportation and taxes 28.30 28.30 
Retail station markup 11,13 11,07 

Total 103.00 96.70 

These are the selling prices for premium and regular gasoline tn Guatemala, 
asof February 1st, 1979. 

Using the regular gasoline for the blend, one can estimate the following 
approximate selling prices for the mixture: 

¿gallon" 

Price -egular gasoline at refinery 'x 85%) 48.73 
Alcohol (US$ 1.25 gallon x 0.15) 18.75 

67,48 

Transportation and taxes 28.30 
Retail station markup 11.13 

Total 106.91 

A difference of only US$ 0.04 between the estimated price of the blend and 
the price of premium gasoline, which might easily disappear with the next Increase 
In the price of petroleum which is fixed for the following months. 

So far, we have concentrated on alcohol as a fuel. Another possibility, and 
of much greater significance for the Central American countries refers to the use of 
alcohol as a chemical feedstock. 

\ 

*• 
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The study was undertaken In the year 1977, and at that time, of the several 
alternative types of combination of plants that were analized, it was estimated that 

Pf 7 K álOr,d0 monomer' '" fo* most promising case, could be produced at 
a cost of US5 720 per metric ton, compered with the price of the Imported product 
Into Nicaragua, which war, ct tho time, US$ 450/TM.  With the subsequent In- 
creases of the price of petroleum, this difference Is closing rapidly. 

One of the most troublesome problems still to be adequately resolved before 
the sucrochemical Industry could be established In the Central American countries, 
refers ro the constant and significant fluctuation in the price of sugar on the Inter- 
national market and which has a direct effect on the price of sugar cane.   In the 
Jilt four years of the early seventies, for example, the price of sugar cane varied 
257 per cent. 

The folfowlng tcdsle shows the variation In price of sugar cane in one of the 
Central American   countries, and its effect on the price of alcohol during the last 
leven years: m 

Year 

1972 
1973 
1974 
1975 
1976 
1977 
1978 

These fluctuations can cause havoc to an Industrial activity and to consumers 
and although the development of a parallel sucrochemfcal Industry might tend to 
buffer these fluctuations to some extent in extreme cases, a high price for sugar 
•uch as occurred In the year 1975, would probably reduce significantly the avail- 
ability of sugar cane far the sucrochemlcal plants. 

Some type of effective official mechanism would have to be devised to coun- 
teract these situations. 

Price of Sugar Cane Price of Alcohol 
US$/metrlc ton US$/aallon 

7.70 1.02 
9.02 1.09 

12.38 1.27 
19.80 1.66 
13.20 1.31 
9.35 1.11 
9.90 1.13 
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