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.- ]nTRODUCTION

During 1978 THE UN1VERSIDAD AUTONOMA DE SANTO DoMiINGO
ANNOUNCED THE BEGINMING OF A PROGRAM TO INVESTIGATE THE POSSIBILITY
OF EXPLOITING NON-CONVENTIONAL ENERGY SOURCES AVAILABLE IN OUR
COUNTRY.

ONE OF THE RESSARCH PROJECTS, ALCOHOL FROM PLANTS,
GRASS OR VEGETABLES WAS TAKEN UP BY ONE CHEMICAL ENGINEERING
AND THREE MECHANICAL ENGINEERING STUDENTS AS THESIS WORK,

EVERYTHING WAS DONE ALL OVER AGAIN, THE OLD COMPARISON
BETWEEN PRODUCTION COSTS OF TRANSPORT FUELS AND ALCOHOL, BUT
APPLIED TO OUR ECONOMICAL REALITY,

TH™ DOMINICAN REPUBLIC A NON-PRODUCE . OF FOSSIL FUELS,
IS ONE OF THE LARGEST SUGAR CANE EXPORTING NATION IN THE WORLD,
AND A LARGE PRODUCER OF MANY OTHER TUBERS.




I1,- Raw MATeERIAL SELecTiON

SUGAR CANE, MOLASSES AND OTHER PRODUCE WERE COMPARED
TO SELECT THE RAW MATERIAL, TABLE 1 SUMMARIZES THE RESULTS OF
THE COMPARISON,

LE 1
PRODUCE YIELD PropucTion CosT ETHANOL YieLD ETHANoOL YIELD
M.T./Acre RD$/Acre LITERS/M1, LiTeRs/AcRe
Yucca 2,94 140 305 897
SWeeT Potato 3,67 140 305 1119
PotaTo 4,40 450 265 1166
Sugar Cane 20,57 100 65 1337

Note (1) 1 Acre = 4074 SQ METERS:  (2) RD$ = US DoLLaAr

THE INFORMATION ABOVE SHOWS CLEARLY THAT SUGAR CANE
HAS THE LOWEST PRICE AND THE LARGEST YIELD OF ETHANOL PER UNIT
AREA, MOREOVER, BECAUSE OF THE HIGH PRICES OF SUGAR CANE OF THE
MID-SEVENTIES AND THE LOW PRICES OF TODAY, THERE REMAINS AN
EXCESS OF CANE AFTER EVERY HARVEST, THIS EXCESS ALONE, REPRESENTS
ABOUT ONE HUNDRED OF FIFTY MILLION LITERS OF ETHANOL, MoLASSES,
A SUBPRODUCT OF SUGAR, WAS ALSO CONSIDERED AS ETHANOL RAW MATERIAL ,
IT wAr auickLy ESTABLISHED THAT ITS TOTAL PRODUCTION HAD A HIGHLY
COMPETITIVE AND GROWING DEMAND, BESIDES, |TS DEPENDENCY ON THE
PRODUCTION OF SUGAR MADE IT AN UNSTABLE RAW MATERIAL, IT wAs ALSO
ESTABLISHED THAT COST OF PRODUCING ETHANOL DIRECTLY FROM CANE WAS
NOT APPRECIABLY HIGHER THAN FROM MOLASSES,
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I11, _E7nanoL FuerL PROPERVIES

TABLE 2 LISTS SOME PERTINENT PROPERTIES OF ETHANOL
AND THE GASOLINE AVAILABLE iN THE LOCAL MARKET,

TABLE 2
HERT!NG VaLue HeAT OE Vapopizacion Denstity
FueL cAL. /K, “KeaL. /K. Ke/L.AT20°C  RON
ETHANOL 6400 216 0.79 106
GasoLINE 10500 100 0.74 95

Note:s RON STANDS FOR ReESEARCH OCTANE NUMBER.

CONSIDERING HEATING VALUES BY THEMSELVES, ETHANOL
APPEARS TO BE A MUCH PJUORER FUEL THAN GASOLINE., HOWEVER, THE
REMAINING PROPERTIES PARTLY COMPENSATZ FOR THAT DRAWBACK TO
THE POINT THAT, ON A VOLUMEN BASIS, ETHANOL SPECIFIC CONSUMPTION
IS ONLY SLIGHTLY HIGHER THAT OF GASOLINE., THE LARGER HEAT OF
VAPORIZATION ALLOWS A MORE EFFICIENT HEAT EXCHANGE, THE HIGHER
DENSITY GIVES A GREATER HEATING VALUE PER UNIT VOLUME, AND THE
LARGER OCTANE NUMBER PERMITS A MUCH HIGHER COMPRESSION RATIO,
WHICH ALSO TRANSLATES TO BETTER EFFICIENCY. IN THIS WORK, HOWEVER,
THE PROPOSAL IS TO USE 208 ETHANOL IN GASOLINE, WHICM IS A MIXTURE
HARDLY DIFFERENT FROM PURE GASOLINE., ALCOHOL IS MISCIBLE IN LIGHT
HYDROCARBONS IN ALL PROPORTIONS AND THERE IS NO NEED TO MODIFY
THE CARBURATION SYSTEM OF NORMAL VEHICLES,
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IV.- EcoNomicaL AspecTs

THE PRESENT GASOLINT CONSUMPTION IN THE DOMINICAN
REPUBLIC IS AROUND 460 MILLION LITERS PER YEARS, OGIVEN A RATE
OF GROWTH OF 31 AND THREE YEARS TG PUT THE DISTILLERY ON STREAM,
IT MEANS A 100 MILLION LITERS PRODUCTION THE FIRST YEAR., TO
SUBSTITUTE 204 OF THE GASOLINE SELLS, THE PLANT CAPACITY SHOULD
BE ABOUT 140 MILLION LITERS PER YEAR TO SUFPLY THE MARKET
WITHOUT MODIFICATIONS FOR A PERIOD OF TEN YEARS. WE HAVE ESTIMA-
TED THE TOTAL COST OF THIS PROJECT IN $25,000,000, We ALsO
ESTIMATED THAT THE PRODUCTION COST OF ETHAMNOL, INCLUDING RAW
MATERIAL, WILL BE OVERTAKEN BY THAT OF GASOLINE IN FOUR TO FIVE
YEARS AT THE CURRENT RISE OF 10% In CRUDES PRicES, LASTLY, THE
HARD CURRENCY SAVINGS DUE TO LESS NAPHTHA IMPORTATION WAS COMPUTED,
TABLE 3 ILLUSTRATES THOSE POINTS,

TABLE 3
ProoucTion 106 CosT.RDS/L SavinGgs For 207 L
YeAR  OasoLIh. ETHANOL GASOLINE ETHANOL  NAPH I HA npoaren,iﬁg us$

1982 400 100 0.158 0,211 12,3
1983 415 105 0.174 0,211 14.3
1984 426 107 0.191 0.211 16.0
1985 439 110 U.211 0.211 18.1
1986 453 113 0,232 0.211 20,5
1487 466 117 U0.255 0.211 23,3
1488 480 120 U.280 0,211 26,3
1989 494 124 0.308 0,211 29.9
1490 510 127 0.333 0.211 33.7

1491 525 131 0.373 0.211 38.2
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As cAN BE SEEN, THE PRICES OF ETHANOL IN THE PERIOD
CONSIDERED REMAIN THE SAME, A PROJECTION OF DECLINING SUGAR GANE
PRICES AND L. RGER PRODUCTION ACC.UNT FOR THIS B.AAVIOR, A VERY
INTERESTING AND OFTEN OVERLOOKED POINT, IS THAT WHILE 80X OF THE
GASOLINE PRODUCTION COST (RAW MATERIAL)US HARD CURRENCY AND GOES
OUTSIDE THE COUNTRY, EXACTLY THE OPPOSITE OCCURS WITH ETHANOL.
THAT SITUATION BOTH HELPS - JR INTERNAL ECONOMY AND OUR BALANCE OF
PAYMENTS, A LAST POINT WHICH DERIVES FURTHER SAVINGS IN FUEL, -
IS THE UTILIZATION OF THE BAGASSE PRODUCED BY THE DISTILLERY, IN
THE GENERATION OF 130 MILLION KILOWATT- HORS IN A POWER STATION.
THIS IS MORE ENERGY THAN THAT GENERATED BY OUR LARGEST HYDRO-
ELECTRIC PLANT,




NECESSARILY, THE PROJECT HAS TO BE IMPLEMENTED BY THE
GOVERNMENT THROUGH 1TS DEVELOPMENT AGENCY, SINCE AT FIRST IT I§
NOT GOING TO APPEAL TO THE PRIVATE SECTOR, THBRE ARE OTHER
REASONS ;

1) THE COUNTRY HAS TO LESSEN ITS DEPENDENCY ON
FOREIGN FUEL BY DEVELOPING ITS OWN,

2) THE PROJECT WILL HELP TO INDUSTRIALIZE AGRICULTURAL
PRODUCTS, ONE OF THE MAIN GOALS IN OUR CURRENT
ECONOMICAL PLANS,

THE FINAL GOAL SHOULD BE THE PRODUCTION OF ENOUGH
ETHANOL TO RUN ALL VEHICLES FULLY ON THAT FUEL, THE GENERATION
OF ENERGY DURING PEAK HOURS, CURRTNTLY DONE BY GAS TURBINES
CONSUMING GAS OIL, SHOULD BE INCLUDED IN THE LONG TERMS PLANS,
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