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1)    The Brasilian Knorry Probi".'. 

1.1)      .¡.EcallaneouB 

According to tho National iCnerfy Balunco - 1976, released 

by the Enar¿y Minict.'y,  tLc uracil.an cnargy consumption in 1975 

was equivalent to y¿ billj.cn tons of oil and might be reaching I89 

billion tons of oil within 10 yoars.    Table  1  shows the contribution 

of aovcral eourcer» of energy at tho beginning end at the end of the 

aforementioned poriod. 

Table  1 

Participation of enor^y sources in the country's 

overall cont/imption - 1975- 1985 

Enirgy rciroei 

Participation % 

1975 1985 Di fférenos 

Petrol derivrvtivea 44.3 36.4 - 7.9 
Water powar 23.2 30.9 + 7.7 
Timbor, cea? binir** and 
vegetal coal 28.8 19.I - 9.7 
Mineral coal 3.3 8.6 + 5.3 

Others courees 0.4 5.0 • 4.6 

Total 100.0 100.0 - 

Source:    National Energy Balance - 1977 - Energy Ministry, pp.  I8/9 

The data shown in Table  1  let us know that the Brazilian strategy 

in relation to ita energy supply will be ban ed on the intensification of 

use of water power, mincrnl coal,  nuclaar ener^ and of alcohol,   the  two 

latter included xn the item "oth^r sources". 
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li ì« worthwhile mentioning that Brasil i» praotioaliy poor 

in fossil fuali S..Q..   ..   «*!, ituait, natural gasa and ooal thartfora, 

doaa not ha va many altarnativts to «dopt for tha inoraaat of luppliai 

to msot Brazilian anargy  nctads. 

1'2)    Pottntial  of farraantatior. /tloohol 

Aioobol ocn be un ad a« funi lithar in  a bland with gasolina 

or by itsalf. 

Infinti »era oreatad in th« saoond half of tha paat oantury 

and aloohol wan usad aa  fual.    Howivir, tha>  war« davalopad in oountriaa 

whara oil waa mora abundant than aloohol and than mada in tuoh «ay aa to 

oonauJM oil dari vati vat rathtr than aloohol. 

Anothtr important  oharaottriitio of aloohol ia ita ut« in tha 

ohamioal industry aa a aubatitutt for oil byproduota and ita darivativae. 

Undar this« oirourastanoa»,  it la worth oonaidaring aloohol tsohnioally 

aa an oil «ubiti tuta, notwithstanding tha prob lam that larga-soala produotion 

will  ba pofibli only in  a nusbaz- o* countria». 

Thi» li dua  to tha  faot that aloohol might ba produotd by tha 

trans fornati on of solar anargy inte vtgatal biomasa via photoiynthasis, 

aooording to an agri oui turai lyattm that takas into oonsidaration not only 

tha moat favourable plant  but alto « numbar of favourabla naturali aoonomio 

and aoologioal faotorn. 

It ia alraady known that a larga vari sty of pianti art abla tc 

produca aloohol, through a fsrmantstion prooass. 

Regarding Braail  in part i oui ar wa oan  say that tugar oana is tha 

•oat  important of thaaa pianti,  followad by saooharina sorghum, and oorn, 

and BMuiioo, rtiptotivaly. 

I will ba rafarri ng moatly to augar oana fron now on not only 

baoausa it ii my finid of main inttrttt but also baoauit it it to far tha 

only grain plant with da finit« and oontrollad taohnology undar industrial 

•anagsaant to produoa aloohol. 
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1.2.1    Avallability of Tillabi« Land 

Thar« ara three main faotora influencing tha production of 

augar oanet    aoll, topography and tamparatura.    Soil ia ona or thara 

despite tha faot that augar oane ia not a vary d amandin g orop in tarma 

of ioli«! particularly if wa oonaidar today'• advanoad mathoda of aoil 

preparation and fartiliiation.    It  goes without  saying t.vat tha riohar 

tha aoil tha batter tha agricultural yielda, but »van with minor yialda 

it ia poaaibla to produca augar cana in almost any typa of aoil.    In« 

faot that Brasil haa a graat variety ex' aoil« doaan't pravant ua from 

planting oana suooeaafully in almoat avary seotion of tha country. 

Mora important than that i a topography baoauaa whila  loila can 

ba oorr«otad in tarma of fertility,  it oannot b«  influenced by man in 

any other way.    Thus,  if ataap inclination» are  found,  mechanisation of 

•oil preparation, oana cutting and tranaportation ia extremely diffioult. 

The laat but not leaat faotor ia  temperature.     It should be 

between 15 and 40 degrees Centigrade (59° and 104° F. ) and the level of 

precipitation ehould  Jj uvar  1.2U0 mm annually. 

Not many regions in tha world present auch auitable combination 

of soi la, topography,  temperature and water availability oonatituting the 

physioal baa i a for a large-scale production of alcohol to eubetitute oil. 

Among the oountries whioh have such adequate areas, Brasil is the one with 

the biggest potential in natural resources suitable for sugar oana production. 

The oana aotivity in Brasil presently oooupies an area of about 

2 
2.5 million heotares,  that is, ?5.000 km .    This area provides the production 

of 100 million tons of oana which would produce 7  billion liters of aloohol 

annually if they were totally prooessed. 

For you to have an idea of how significant these figures are let 

me inform you that uur annual gasoline consumption is in the order of 

13 billion liters. 
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A program planned to reach a production of alcohol two times 

the present ¿asolino corsumption wo Id require either :. land area of 

10C.CXX) km    with cono plantations or much leas  because, being an additional 

production,   it might bo implexnted *.ith auch  productivity levels   that the 
2 

land area fi rot needed could be  reduced  to 6. OCX) km  .    This is a small 

area if wo compare  it with tin   Brazilian potential to produce sugar cane. 

Two  aectiors of  the country are  still  agriculturally  virgin,  so 

to speaks     the Valley of  the San Sancisco and  the Cerrados  Kegion,   the 

formar in tho northern part of our country and the latter located  in the 

central region.    Both offer tillable  land not  yet under cultivation of any 

kind,  whoae potential for  production of sugar cane is the most valuable. 

1.2.2   Manpower 

Coiioidering an everago productivity of 1.5 man/day per ton for 

the production of 100 million tons of oara the volume of the employed 

manpower in in the order of 417  thousand workmen. 

A program  for the expansion of tho sugar cane crop can be 

accomplishes with a higher productivity  level. 

Under thsse conditions,   in case we admit productivity of 0.8 man/day 

per ton of cane,  the additional  volume of the required manpower ia about 

952.000 worh-nen,  ac  follows: 

cane  volume  = ¿0.000.1)00,000    li tors  - 428.571.000 tons 
70 

number of workmen  « 0.8 man/day x cane volume • 952,000 

This manpower contingent to be employed in the rural zone  of 

the country ia not incompatible with the economically active population 

living there 

Aa a matter of fact, according to the census data of 1970,  there 

were approximately 26 million inhabitants living in the Brazilian rural 

1-Hie in the age rang« from 15 to 60 years for both sexes. 

^ 

^ 
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Th« only problem oono«rning large-aoal« sugar OIM piantiti*., 

la  th« n««d for a migratory flux of workers to th« area« to be till«d| 

for example, th« San Pranoi«oo Valley and th« Cerrado« Region where on« 

oan find a vary low demographio d«n«ity «apaoially if oompar«d with oth«r 

rural «one«. 

1.2.3    Lumino« lty 

Using sugar oan« or any other green plant for th« produotion of 

alcohol to lubstitute oil i« th« «an« a« to ua« «olar «n«rgy aa a primary 

•ouro« of enargy. 

For you to have a batter idaa, oonaider th« olaasifioation mad« 

by Ananiohev in hi« pap«r MTh« En«rgy Probl«m and 3ouro«« of Bn«rgy". 

Ha classified th««« «ouro«« into 7 «y«t«raa of whioh I will only mention 

th« ««oond on«. 

"3y«t«m 2 - baa«d on organic lif«,  «uch a« photo«ynth«ai» and 

th« «n«rgy of mioroorganiam«.    Solar light,  «olar radiation« aa w«ll a« 

ooamio raya am »ouro«« of «n«rgy that op«rat« ov«r th« living •at«rial". 

In th« light of th« abov«,  th« utiliaation of «ugar oan« oorr««pond« 

to  th« utiliaation of eolar «n«rgy in th«  primary form of light whioh, 

via photo«ynth««ia, ia transformed into vegetal bioma««. 

Undar th«a« oiroumatanoea two «l«m«nt« ought to b« oon«id«r«d. 

On th« on« hand, th« v«g«tal matt«r that pre««nt« th« b««t «ffioi«noy 

In absorbing auoh «nargy and on th« other,   the fraction of «n«rgy in th« 

for« of light,  whiohraaoh«« th« aurfao« of th« «arth. 

It la «aay to understand that th«  tropical son« presents the beat 

luminosity level on earth and th« minimum level of oloudinesa*    Consequently, 

th« maximum isolation la observed.    In Brasil the region whioh pr««enti 

th« highest luminosity level i« th« Valley of th« 3. Francisoo. 
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Figure 1 shows the  thermal  potential of that region called 

"BAHRA-BA" in compari e on with other  sugar oane areae in the world.    Once 

the  thermal  potential serves  to measure eoil  temperature and thie ie closely 

related to the environmental  luminosity,  one oan testify the superiority 

of the S.  Pranoifloo region  in relation  to  the others. 

1 «3    Advantage and Disadvantages  in  the  Alcohol Production 

1.3.1.    Effects on Dalance of Payments 

The purchase of imported oil has  beooma a heavy burden for the 

national economy for two major reasons«    Klrst,  the steady paoe of price 

inoreaeea and secondly 30.1'/- of the exports inoome of the country is used 

to pay the bill of imported oil. 

A program to substitute alcohol for oil has the advantage of 

reducing the burden that the importation of such fuel represents for 

the balanoe of payments of the country. 

Acoording to data taken from the National Energy Balanoe 1  liter of 

aloohol is equivalent    o 99$ of a liter of gasoline, in energetic terms. 

Under euoh conditions,   X h'I lion liters of alcohol represent an oil volume 

in the order of 186 million  bbl,  that is,  USI ?.3 billion at today'" prioe. 

Forecasts have been made  that petroleum will be costing threefold 

by  1985 and in oase they oome  true  those 30 billion liters of alcohol will 

represent a saving in  the order of t 6.9 billion for our country. 

1.3«^-   Pollutant Effeots 

You might have heard of the eo-oalled "Greenhouse effeot" that 

ocoura when C0? is released by a number of things inoluding one that is 

the result of the gasoline combustion.    CO   is then in the atmosphere 

forming a "blanket" that reflecte heat and warms the earth.    Just think 

of the effect it oauses on our vegetation, on our health. 

For a long time pollution has been one of the greatest oonoems 

of our sooietyt    the excessive number of venie lea in the streets and the 

^ 
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excesa  of W,   released  by   them has  'r-een worrying scientists  who have 

been doing vieir beBt to  find  out a satisfactory aoiut  on  for the problem. 

At the Aerospaciai   Technical   Oer.ter  in  Brazil  Htudiea  were 

carried out and the renal ta  ühowea tma if alconol were added  to gasoline 

in  a  10/ ratio,  a fuel   ciund   whose  effects  over  pollution   would  be  almost 

the  »ame aa  those of the  pisoline couüuation could  be obtained.    However, 

an engine working uolely  with  aiconol  would almost eliminate  air pollution. 

The only attendant   pronom concernir  the disposal  of a residue 

derived from the production  of alcohol,   that  is,  vmasseu.     Nevertheless, 

thiB question should be   faced   uy  taking two different  points  into 

consideration:    the pollution   itself  and  the recovery of salt and organic 

substances. 

A workshop hue   oeen  recently held in  liio de Janeiro and 4 main 

solutions  for the vinaaseß  problem have nome  out: 

1.    In a short-term  oasi a the  best   to do is  to melt  the vinasses 

in  irrigation   water HO  that  it can  serve as  a  fertilizer. 

?..    A byproduct can   ì e  obtained  í/nrough evaporation  and that may 

oe used as manure   sr cattle  f^ed. 

3. Vinasses can  be  used  aa  fungi   BUDS trate  for  the  production 

of protein  with   low content of acidity. 

4. The fourth solution  is  the production of methane by the aid 

of  thermophilic   uactena. 

In Campoa, State of Rio de Janeiro some experiments have been 

carried on the use of stabilization  and oxidation  lagoons. 

All of these solutions are  expensive,  however,  and demand 

investment that has  to be added to  that  for distilleries. 

1.3.3-    Co/riparat 1 ve  ') os t 

As it alwaya happens when some product is liable to substitute 

for another in the marketplace, different opinions as well as opposing 

trends are formed. 

Él 



Naturally the «tory raptnta itaualf »han wo rafa- to aloohol 

and petroleum and   r wov1 -i  r~-r +>,, -.  „ .,..„,, .  _ ,. i„„„,     ,. 

hara thi« i« tha moat controversial of all. 

I will draw e paralloi  between both, and faoto and figura« will 

tall by theaaelvea why I consider alcohol  tha bast eolution for our 

aaaroh for alternative energy reaoursc« and coneequently why «u«ar cano 

ia, in my opinion,  the orop of tha future. 

Tha oharaoteriotio« are the following: 

1.      In ordar to produoe alcohol one only need« to make UM of 

internal faotor«, that i„, national currency a. wall an land and manpower 

that oan be gotten at low oo«t,  whereas we «pand on oil about 30.1* of tha 

axohanga value generated by our exporta, that i« to a ay ne depend on 

approximately 8C* of imported nil.    AH a oon.aquenoe that oil ought to to 

paid by the MO oallod strong ouvrenoy. 

2.      Nowadays petroleum ia oheaper than aloohol due to the fact 

that the fognar already ha« an eoor-taio «tructure all adapted to it« 

diatribution,  «una«.,  otooking,  oonauupticu, «to.,  wnar«a« «any 

adaptation, are «till require  for aloohol production and oon.umption. 

Neverthel*8Bf on. ahould  take into account  tho *r*at potential «orne 

oountriee have to produce aloohel that may be abundant and oheap, at laaat 

ohaapar than oil,  in a near future.    Por .11 the reason« already expoatulated 

praviou.ly Bratil i« included in  tho group of countries, whora aloohol «hall 

ba produoad at a large «oale beoauoe of it« privileged climate and abundance 

of *reen plnntB Má wat#r >upply<    ^ ^ ^^ ^^  ^ ^ ^ ^^ 

that th. petroleum bed« have been far too explored and ooncaquently becc.ne 

•n inoreaaingly dwindling reeouro«. 

2)    3tratefiio Importano« of Aloohol Produotion in Braati 

The main advantage of a program aiming the replacèrent of 

Petroleum by aloohol, particularly that derivad from augor o an., i0 the 
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enlargement of agricultural borders. 

Sine« it !• impossible to  .hink of auoh a program near big 

urban oenters due to the inavaliability of land area and its high ooat, 

areas which are etili depending on an economic utilisation, would be 

naturally boosted. 

Another oonsequenoe of this replacement would be  the generation 

of stable agricultural  jobs,  thereby providing inoentive for and 

strengthening the terri toral occupation of rural areas. 

2.1    Independence from Foreign Souroes of Liquid Fuel 

k difficult problem that Brasil faoes and urges  to solve is 

tha question of its excessive dependency on imported liquid fuels, 

particularly on petroleum. 

This dependency ocours mainly on the eoonomio and political 

field«. 

First,  our oil  imports are paid  for in dollars  thereby disturbing 

our commercial balance?    yet the threat of a sudden increase in the oil 

prioe is all  the  tir.o h- *iç\.ng over our heads. 

Our political dependency in  perhapa more serious than that.    In 

orna« we do not manage to overcome the losses we have been facing due to 

the present dependent situation, our country will  be for ever subdued by 

threats of oil restriction besides the liability of disagreements among 

those traditional national suppliers. 

The problem would be at least partially overoome  if a sound 

production of aloohol were started in the oountry,  whioh might also beoome 

an exporter of oil tribetitutee to nations that do not have their own 

petroleum source*). 

StudioB carried out in Brar.il show that it is possible to still 

1.300.000 corn/ tens day with the waste of the resultant bagasse of a 

mill which operates with the capacity of 7,500,000 TCD and, as a oonsequenoe, 

get  1.000.000 liters aloohol/ day. 
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The result of corn atiliage wovld allow the complementation 

of cattle feed for 200.000 heads. 

3) Conclusion 

The long and short of it 13 that we Brazilians doubt there is 

any oil in our country but we are certain of our capacity to produce 

enough alcohol so as to meet our energy needs and therefore, Bubstitute 

( ur oil imports; we are also positive that with such production of 

alcohol we will be able to generate new jobs - an important consideration 

for a country where population grows at a rate of L'.8/< a year. 

In addition, if we are able to produce as much alcohol as we 

need to match our consumption, we will not need to rush in the international 

market tendering the oil. In other words, we are helping the world 

community to cope with the terrible oil crisis. 

i 
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nwm i 
Tharaal Potantial in 8c«« Sugar Cane Arata 

(in dagraa/dayi aoouftulatad) 

D- dagraa/daya aoouaulatad 

4,000     - 

3,000     - 

2,000     - 

1,000     - 

days of tba yaar 

aouroit 

D- dtfraa/daya aoouaulatad wart oaloulatad by MUM of - 
365 

D - < t - 15°C) 

1- 1 

Mtttr« t   la tho avaraja tamparatura of tha 1 day 
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