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 Tha linportont and ever Increasing price of ofl Is causing a heavy strainon
the cconomy of the developing countries, Including the flve Central American
rapublics, As aresult, they are s eking alternative sources of energy.

Ever tince this crisis started, ethyl alcohol hos been mentioned as o possible
fuol and os a feedstock for the chemical Industry, The Central American countrles,
havirg sugor canz among thelr principal agricultural crops, :nd consclous that sugar
cana constitutes one cf the best raw materials for the ferment ~+isn of alcohol, started

leoking towards ethano!l s a pertial solution to their energy problem and increasing “
balance of pavmenis daficit.

In this respect, the Central American Research Institute for Industry (ICAITI)
hos undzrtaken studias to establish the possibility and convenience of producing
alcohol as a fuel und whether it is technically foasible to manufacture chemical
dorivatives from sugor conz, and if these were possible, thcn to determine If there
Is sufficlent acreuge availoble to grow enough sugar cane for this purpose in the
Ceriral American countries.

AI-;bf\dl‘gB a Fuel

Tha tecinology for preparing and ..sing alcohol and gos.line mixtures In auto~
moblles Is not naw. Iv has been used for many years and In varlous countries at ore
Hmo or anothar, however, 1t use in these cases was determined by speclal clr-
eumstances. In Prazll, Ter example, the use of alcohol/gasoline mixtures has been
vead cs a requlating mechanism for the sugar i..dustry,

Lately, with th> onpearance of the energy crisls, there has been renewed
Intore-t In clcehol as a fuel, and In several countries of the world, studies and
Investigations und irl~!s a-e belng undertaken with mixtures of alcohol and gasoline.
Brarll end Gerinzny, 1t Is reported, cre designing motors *hat will operate on 100
par cent alechol,

For itz cluely, 1o loboratory research nor road tests were cenducted to evaluate
tho performenen of tha mixture; optimum parcentage of alcohol In the gatoline; need.
for medificatlon ci iha autorachile engines, etc. The gonerally and almost unanimous
rozults of ro2zmreh eorrled out In different countries working Independantly, as well
e Bronll's v of exporionze. could be token, 1t wos felt, os cafinltn proof of tha
feaeli® Ity e furlia iiivene ofF alechol and gasoline In conventicnal automoktiles.




Some of the conclusions of the above research are the following:

Mixtures of anhycrous alcohol ond gesoline in proportions up to 25-75 per cent
are technically feasible to be used as fuel in conventional automobiles without
the need for odjustments to the engines.

Gasoline ond olcohol are miscible in all proportions; therefore, there is not
difficulty in preparing the mixture. Furthermore, no special handling require=
ments ore neaded, The mixture can be handled in the same way gasoline is
handled today.

Ethyl olcohol has a higher octone number thon that of gasoline; 106 compared
with 96 for a premium gasoline in the Central American countries, ond what is
more, blended with gasoline it improves the octune 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 olcohol/gosoline mixture does not couse corrosion to engines.

The main concern of the study was to determine if the Central Americon coun=

trles could sustoin an ever increasing sucrochemical industry parallel to or in combi-
patlon with the existing sugar industry without altering or interfering with the acreage
dedicated to other important agriculturol crops.

The five Central American countries: Guatemala, El Salvador, Honduros,

Nicaragua, ond Costa Rica, consume approximately 359 million gallons of gosoline
annually, increasing ot the rate of between 6 and 7 per cent per year in spite of
Increasing prices of gasoline.

Although it has been mentioned that it is possible te mix up to 25 per cent

alcohol with gosoline without the need of modifications in outomobile engines, an
85/15 per cent gasoline/alcohol mixture was considered here.

Table | gives the figures for eoch of the individual countries. This toble olso

iHlustrates that with the 85/15 per cent gasoline/alcohol mixture the totol needs of
alcoho! for the flve republics amounts to about 54 million gallons per year.




Te' le

CENTRAL AMERICA, Consumption of Gasoline and Requirements of Alcohol

(Mixture of 85/15)

Countries Gasoline Alcohol
000 gallons 000 gallons
Guatemala 102 700.0 15 500.0
El Salvador 56 800.0 8 600.0
Honduras 40 100.0 6 300.0
Nlcaragua 83 100.0 12 500.0
Costa Rica 76 200.0 11 400.0
Central Americo 358 900.0 54 300.0

The most economical raw material for the fermentation of alcohol In the
_Central American countries is blackstrep molasses. The requirements of this raw ma-=
terlal for the fermentation of 54 milllon ga'lons of alcohol would amount to some
120 million gallons of molasses,

The production of molasses in Centrni 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 ond industrial uses, especlally for the produc-
tion of rum and bakers yeast; the rest is € ported. The exported molasses may be
avallable 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 lulce,~ the
needs of sugar cane would be around 3 million metric tons, which would mean an
Increase In the production of sugar cane k¢ 20 to 25 per cent.

The average yleld of sugar cane In ¢ entral Amerlca varies from one country
to another, between 70 and 84 metric ton: per hectare. The production of 3 million
tons would require 39 545 hectares. Tablc 1! shows the situation for each of the
five countrles:




Table Il

CENTRAL AMERICA, Sugar Cane Acrcage for Introduction of 15 Per Cent

Alcohol into Gasoline in 1980

Countries Alcohol Required Projected Acreage % Increase
000 000 gallons Hectares

Guatemala 15.5 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
Costa Rica 1.4 7 895 35.0
Central America 54.3 39 545 22.5
—— e .

This additional acreage of sugar cane does not represent a severe problem for
of the Central American countries, with the possible exception of 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
cane considerably.

Another possible source of a raw material for alcohol fermentation in Central
America is the cassava. The cassava is a tronical perennial with tuberose roofs.
The tuber is the commercial part of the plant ant it contains some 30 per cent of :
starch and obout 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 moy 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 ifs 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




Central Americon countrles should not disregard the cassava as a raw material for
the fermentation of alcohol, it could become a complementary raw materlal to the
sugar cane, it being processed in the months that sugar cane Is not harvested.

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

- Centrallzed distillerles gathering molasses and cane syrup from exlsting suger
factorles and using potroleum as fual

- Distillerles Integrated with exIsting sugar factorles processing sugar cane
Julce, syrup and molasses, and using bagasse as fuel

- Autenomous distillerles having thelr own cane milling, |uleo clarlfication and
concentration facllities, and using bagasse as fuel

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

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

The followlng graph shows the selling price of ethanol for different prices of
sugar cane. The dotted line refers to the situation in which the plant Is using cane
ulce during the months of harvest and molasses in the off season. The continuous
Ine represents using cane juice, as beforc, durlng the harvest months, and cane
sytup, produc. d and stored during the sec -on for use durlng th: months cane Is not
In harvest.

_Undur these conditions, and for a price for cane of US$ 12.60/TM, the selling
price of sthanol ex~works Is US$ 1.25/gallon.

The selling price of US$ 1.25/gallon of ethanol compares with US$ 1.03/gallon
for premium gosoline, as an average In the Central American countrles,
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. Some authors claim technical advantages that alcohol contributes to the
mixture that counteract the difference in prica. One of these is that the ethanol
Is an octane improver. Therefore, it could be blended with a cheaper gasoline
and still achieve the octane rating neec :d for conventional utomobiles. 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
@ mixture of 85 per cent gasoline and 15 per cent alcohol in the Central American
countries:

Premium Regular

égallon {/gollon

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 in Guatemala,
as of February 1st, 1979,

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

#/gallon’

Price ~agulor gasoline at refinery ‘x 85%) 48,73
Aleohol (US$ 1,25 gallon x 0,15) | 18,75
| 67.48

Tramsportation and taxes 28,30
Retail station markup ' 11.13
Total 106.91
SRS

A difference of only US$S 0.04 between the estimated price of the blend and
the price of premium gasoline, whichmight 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 cambination of plants that were analized, it was estimated that
the polyviny| chloride monomer, in the most promising case, could be produced at
a cost of USS 720 per metric ton, compared with the price of the imported product
Into Nicaragua, which wa:, et thy time, US$ 450/TM. With the subsequent in-
creases of the price of petroleum, this difference Is closing rapldly.

One of the most troublesome problems still to be adequately resolved before
the sucrochemical industry could be established in the Central American countrles,
refers to 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
fint four years of the early seventies » for example, the price of sugar cane varied
257 per cent.

The following table 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
seven years:

Year - Price of Sugar Cane Price of Alcohol
— US$/metric ton US$/gallon
1972 7.70 1.02

1973 9.02 1.09

1974 12,38 1.27

1975 19.80 1.66

1976 13.20 1,31

1977 9.35 t.n

1978 9.90 1.13

These fluctuations can cause havoc to an Industrial activity and to consumers
and although the develapment of a parallel sucrochemical Industry might tend to
buffer these fluctuations to some extent In extreme cases, a high price for sugar,
such as occurred in the year 1975, would probably reduce significantly the avall-
abllity of sugar cane far the sucrochemical plants. »

Some type of effective offlcial mechanism would have to be devised to coun=

teract these situations.









