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Th. first phase of realisation of the alcohol programme foresaw 
the economic utilization of molasses to alcohol;   the second phase 
the utilization of   juices from sugar production and furtheron 
the complete utilization of cane  in the autonomous distilleries 
For this,   it was and  it is necessary to enlarge the cultivation 
area and to reconstruct the existing sugar mills in such a way 
that the delivered Quantity of cane can be processed,  and  to  pro- 
ject with such a  flexibility that,  adjusted  to the demand on 
•ugar,   the alcohol  production can be regulated,   m the third 
Phase,   all starch-  and cellulose-containing raw materials like 
mandioca or bagasse,   should be utilized.  With this alcol oí  pro- 

gramme  the alcohol production was  increased in the years  1975 
to  1978  from 8 million litres to  2.500 million litres,  which 
means that  120 plants with a medium capacity of  100.000 litres 
have been erected by Brazilian manufacturers of equipment. 

Besides  of the economic advantages the alcohol programme brought 
also a valuable knowledge on the  fields of agriculture,  bio- 
technology and energy;   the decisive position of the agro-  in- 
dustry,   especially the alcohol  technology,  in the actual energy 
conception was discovered.  This recognition motivated also other 
countries to develop proper alcohol programmes. 

] 
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Firwtntltlon Alcohol for Use as Fuel ind Chimie«! Fiiditaük 

Sal9SiiD!f_SD-Bi9DDiî!B.f5£u!!DÎ!!iS!3.5Î£2D2i-iî3S!iî!£ï-in 

!í5ií!i2EiDSLESu>
n.ÍEi3S¿ 

The Brazlllen £xpprlance 

(The National Alcohol Programm«) 

It ha« ilMaya been mankind's aim to improve th« quality of 

Ufa «no to achievn the fulfillment of th« Individual. 

Thera are two moin obstacles ¡-hat hinder the achievement 

of euch goals: 

Shortage of energy rources and shortage of food. This eitua- 

tlon la even uaree among us, countries of the third world, 

that are subject to a lot of problems, the solution of which 

seer.iB to get always rem difficult, gutting us dangerouely 

cloee to the level of absolute poverty. 

Ma may eay that the creation of OPEC was the first définit« 

atep on the part of thu developing countries towards awerneaa 

of th« importónos of their naturel reaourcea for their eco- 

nomic and social progress. 

The excmpln of tho Cf'-C countries must be followed by us, 

•nd in addition tn this, massivo invsetments in humen r«- 

•ourcae and reancrch programmes, aiming at developing 
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technologies that allowed us to increata the economic 

valut of our natural resources, must be made. 

On the other hand, it is Qi90 important for us to intensify 

the scientific and technological cooperation end integration 

with the other developing countries, especially with those 

in the tropical and oub-tropical areas, which have to face 

similar problems and can therefore Join efforts for common 

solutions. Thia integration i0 slao importsnt in our relations 

uith developed countries, Inasmunh auch atrategy can set off 

a chain of political component? that can contribute to the 

optimum abaorption of forrign technology and propicíate tht 

transference not only of the Know-Hoy but also of the Kn.w-Why, 

thus preventing our technological progress from being only 

apparent and with no multiplying effect. 

We are honoured by the opportunity that has been offered 

to us by the United Notions Industrial Development Organi- 

zation, the Auntrion Government nnd the VOGELBUSCH Gesell- 

schaft to participate in thin u .rkshop. 

We would like to explain some relevant aspects of the 

Brazilian experience concerning] substitution of alcohol for 

ail an an alternative energy source. 

Ut believe indeed that the development of alternative tnergy 

sources, especially renewable, can create vtry favourable 

ground for the correction of economic inequalities and for 

more equitable relations between nations, thus promoting 
grttttr social justice. 

Since 1973, when oil prices went up 300 X in only three 

months, Brazilian economy has become extremely vulneratala. 
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In ordar to relieve rnd, If possible, solve the problems 

brought about by tht oil críela, orarli passed a fsdsril 

lau cresting the national alcohol programme, which con- 

Btltutaa a series of systematic meaaurca, involving govern- 

ment departments, rasRerch centres, agra-tMDlnesBmi'n, 

engineering firma and equipment lnduntriea, aiming baei- 

colly at a quick expansion of alcohol production and at 

making alcohol increasingly viable both as fuel and as 

chemical feedstock. 

The basic guidelines! token into account in the erection of 

the Brazilian alcohol programme were: 

1. The preening need to decrease the galloping rhythm of 

our foreign debt, owing greatly to increased oil prices, 

2. the considerable Urazilion agricultural potential, 

3. favourable climate end soli conditions for the growth 

of species sultsble for alcohol production under viable 

economic conditions, 

*•. the existence of o ouhr.tructure for the cultivation of 

sugar cane and production of sugar, 

5. the existence of industry able to enpe with the msnuftc- 

turing of equipment Tor olcnhol production. 

Hssed on the sbove mentioned facte, the following goals 

were established: 

Ssving of foreign exchange credits is the msln goal, through 

• cut dawn of expenses In ail Imports. 
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Secondary   goalB are: 

1. to decrease ragionai   income   inequalities,   since   the 

•Btting   up  of autonomous  distilleries  in  pioneer   areai 

significantly   favours   the  growth   and   diversification   of 

tconomic   activities   arounci  them, 

2. to decrease individuel   income   inequaulities,   since 

manpower   intensive   technolagy   offers  many   job  oppor- 

tunities,    thus  contributing   to   solve   tuo   crucial   pro- 

blams:   under-employment   anü  migration  towards  the  cities 

3. expanding   the  economic   frontiers,   since  the  extensive- 

type   cultivation   of   sugar  cane,   manioc   and   other   raui 

materials   for  alcohol   production  enables  the  incorpora- 

tion   of   new  areas   that   h^ve  not   yet   been   included   in   the 

national   economic   development, 

<•.   increase   of  capital   gjoris  production,   since   the   setting 

up of   a   distillery   require-   a   consideroblr   amount   of 

industrial   goods,    stimulating   various  branches  of  industry 

in backward   linkage   form. 

Between   1973   and   1975   several   cifferent   ways   of  increasing 

the  Urazilian   alcohol   production  were  discussed.   Unat  would 

be   the  ideal   type of   alcohol   to   be   produced  -   methanol  or 

•thanol?   If  ethanol,   which   raw material   or  materials   should 

it   be extracted  from? 

It  was  finally  decided   to   increase   imneriietely   the   production 

of  sethylic   anhydrous   alcohol  obtained   first   from  sugar  cane 

•nd  then   from   manioc.   It  was also   decided  to   promote  the 

setting  up   of   combined   sugar  cane/manioc  distilleries  in 

suitable  locations. 
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Thuo,  the  production of hydretad alcohol  wan postponed, 

•lnci it would  not ba  poaaible to  usa  It  in the adoptad 

plan of gradually mixing  olcohol  with  petrol and dieaal 

oil,   by-produeta that   take  up as much  ne  50 %  of oll  re- 
fining. 

Tho  choice   of  augar cane  ati   the  principal  row material   for 

the   production  of  sethylic   anhydrout  alcohol  ariaea   from 
tha   following   reaaonti: 

1.   Brazil   ia  traditionally   a  big  sugar   cane  producer,  with 
over k  million acrea  oF  plantation, 

t.   Brazil   exporta a large  amount  of  auger  and  can  thua 

combine   sugar  and  alcohol   production  occording  to  inter- 
national   augar  prices, 

3*   compared  with  other   oourcco,   sugar  cane  yieldo  the 
hlghaat   rate  of alcohol   rer acre, 

k,   ia alcohol   can  be obtained   frnm  molaaoeB,   a   augar   cane 

by-product,   it is poanlblc  to net  up  diatilleriee attached 

to  the  existing  augar  mills,   thus making  Investment!  fir 

«ore profitable and  allowing a more operational   flexibi- 
lity, 

5.   bagasse  can  be used   for  fuel,  which mekee an alcohol 

diatillery   eelf-aufficlent  as  far   at  ita energy  and 
thermic   neede  ere concerned, 

I*  the exceee of bagaeae obtained  in  the  production  of alco- 

hol can  be  atored and  ured  as fuel   for  the  proceeding of 

other raw materials after  the augar cane herveet. 

I 
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Once sugar can* wee choDlqn aa the bQflic ray ^^   ^ 

th. production of „nhydrouo alcohol, the next step was to 
choose thP error, where the distillerà WOuld bB „t 

Here the criteria to be observed wore climate and soil 

conditions, as well 80 socle-economic an« market aapect.. 

Thus the following point, „are cn-naidered ns moat relevant 
when analyzing a neu distillery project: 

1. reduction of regional Income inequHllUPB, 

2. availability of the necreoary agricultural and industriel 
production factora, 

3. transportation   coatr,, 

*.   prévint•   nf   futur.   nnlnrr,nmC„tB   of   the   dintilleriea 

Productive  capacity   B0   t,,nt   no   future  ra«  mariai   supply 

problema   would   arise   between   neighbouring   unit*. 

ü„.d   on  these  criterio,   cortan  preferencia!   renions  were 

selected   far   setting   up   autonoma«,,   and   attached   alcohol 
distilleries. 

0.1-e.n   1975   Bnd   „,„,   210  pr|1Joctg   mre   npprovcr)   for   thB 

in.t.ll.tlon   or   »nl.rne,nP„t   „f  «l.tlU.rjB.,   ,„Uh   e  tot.! 
production   cap.clty   of   „,„„   thln   ,n  „Ull0n   mrM  of   ^ 

"ol  per doy.   i.e.   „,ore   th„n  5  thoun.nd mUH0„  litre.» p„ 
year. 

At  pr.„„t.   mnrB  th.n  2D0 .„«„,,,  ond „  nutonoM|JS dli 

l.ric.  „ro  op.r.ting  or   b.olnnin,  to  „p.r.t..   In   1979  th.y 
• r. .«p.-«.,,  to produ«   3  »no  . hBlr  thoulan,  BUUon » 

-Men  plncBB  H,„U  0B  the B0tld..   larBeat   Bleohol • 

J 



In the tffort to substitute alcohol for oil by-products, 

Brazil has increased its alcohol production 17 times in 

6 years, i.e. from 200 million litres in 1973 to 3 and c 

half thousand million litres in 1979. 

During the 00/81 sugar harvest the production of 5 thoussnd 

million litres per year should be reached, which will allow 

ua to adopt a mixture of 20 %  alcohol in the petrol and k % 

in the diesel oil. Uy then, this practice should be in the 

full use all over the country. 

From this point onwards, future increases in alcohol produc- 

tion should be used as follows: 

1. to keep the pace with the increase in fuel consumption, 

ktsping the mixture rates at 20 % and <4 %. 

2. to produce aethylic hydratcd alcohol to be used es futi 

in vehicles and engines siapted to this nnú.   The numbtr 

of such cars is sxpected to increase gradually, beginning 

with those that belong to government deportments and to 

large companies, 

3. to increase the use of alcohol as chemical feedstock, 

while alcohol technology is developed and its economic 

visbility granted. 

Qting this programme of such large range and deep paralisi 

tfftcts, it is important to emphasize the role of the govern, 

msnt as stimulating and coordinating agent. 

On tht one hand, good care has been taken to prevent the 

transformation of the programme into a sheer monopoly, on 

tht other hand it has been also avoided laying it in the 

sols hands of private enterprise, without offer/demand 
regulating mechanisms. 

J 
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In the adapted strategy both porta ploy an activt role, 

to that risks will not be concentrated and the reaulta of 

the programme, mainly the socio-economic ones, will be 
shared with fairness. 

The government stimulnten 00th the agricultural and the 

Industrial sector through long term Inani, up to 12 yeare, 

at interest roteo below Inflation rate. 

The government regulateo the whale procesa, approving or 

suggesting modification* In Installation or enlargement 

projecta, taking a3 basic criteria agrlnultursl producti- 
vity and market aspects. 

The government also regulates alcohol commercialization, 

setting patterns and rules for prices and mixtures ratas. 

It also holda Itself rpspnnai bli» for, or Is at least, 

coordinator of the transportation end dlotrlbutlon af tht 
produce. 

On the other hand, a programme that has already required 

many million dollars in Investmente, entails th« following, 
positive aapecta: 

1. that sugar mill owners mny make their lnveatmtnta mora 

flexible and profitable, 

Z. that amali and medium farmern may get together forming 

cooperatives or other types of asaociationa, for a 

thoroughly enterprigellke activity, 

3. that buaineaemen from other areas may direct part 

of their inveatmentn to an agro-industrial sector that 

presents low riake and aatlafactory rentobllity, 

U.   that rational engineering may dpvelop and expand ita 

marketa, participating nat only 0G a conoultent In the 

.X. 
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•ettlng up of new projects, but also researching Into 

new technology, 

5. that the producers of mjricultural and industrial equip- 

ments may expand tnrlr markets unr1 increoae their pro- 

duction, thuB making their companies more competitive 

and their Investments more profitable, 

6. that technicians ond farm and factory worker» may have 

more Job opportunities and better salaries, 

7. that the Orazilian community as a whole may not be sub- 

Ject to unpleasant meBi?ure3 such na fuel rationing, 

8. that the notional independence, integrity and security 

may not be affected. 

Aa the Brazilian alcohol programme hns come into existence 

only a short time ago, it io still not posaible to fully 

evaluate ita results. 

However, we can already atnte that the alcohol production 

obtained up to now haa allowed Brazil to reduce it» oil 

Imports in 20 million barrels In 1978 which io équivalent 

to nearly 10 %  of our oil importo and repreoenta an economy 
of aome 300 million dollars. 

The widening of the economic activities can already be 

felt, mainly by the cominrj Into opnrntlon nf ?5 autonomous 

distilleries, which menne the creation of 75 thousand new 

Jobs, benefitting indirectly more than küü  thouoend people, 

Here we are not taking into occount the reflexes that will 

certainly be felt on the industrial areas connected with 

the production of equipment and other nececoory Items for 

alcohol producing enterpri sen. 

j 
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It   ahould alen  be  mentioned   thnt  the  aystomn devised   for 
storing,   mixing  anri  rJlsU ibut.1 rig onhytírouc  alcohol   hove 
not   yat   met   with   ni gni fintini   bottlenecks. 
Storing   and   transportation    have not   been   cauaing  delaya 

in   the   immediate  utili?atlnn   of  alcohol   in  accordance  with 
the  original   plant*. 

Engines  uaing   a mixture  of petrol  and  «lcohol  have  not  shown 
eny  significont  loan of  efficiency  or durability,  bince 
the  addition   of alcohol   to petrol  raiaes   octane,   addition 
of  tttraethyl   lend   becomnr unnenensery.   This  fact  lo   already 
cauaing   a perceptible decrennt»   in  the air   pollution   of our 
larga cities. 

At  present,   the muin challenges to  Urazilian alcohol   enginee- 
ring  are: 

1. to increna?» the .ti II nntl v. i. of Bugor enne and manioc 
residue,  OB   feed  and   fertilizers, 

2. to devise  Rconcrrlmlly  viable mi'il- and micro-diatilleriea, 
eo  that  pionesr   r.reas   and   agricultural   enterpriaea  may 
become  ael f-i?uf f icient   BE   foa na  enargy   is concerned, 

3. to reaearch  into  new technologies  and  new proceaaee in 
•lcohol-chemistry, 

k.   to increase   *.he   thermic  efficiency  of   aurjar  mills   end 
distilleries, 

5. to utilize the bagnnou aurpiun - o raw material that 

coste virtually nothirn - In cellulose and pressed - 
bosrd  induatrics, 

j*. * ] 
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i.   to utilize  the yeast obtained  in  tho  fer.aentation pro- 
ceaaec aa  a component  in high-protein  food   for  human 
conaumpti on, 

7.   to  research  neu materials   for   alcohol  production, 

0.   to  devia«  distilleries that  can  extract alcohol   both 
from sugar  cane  and  from manioc,   thus increasing  their 
production  cycle   from  100  up  to  330 days  par  year. 

Since  this  last  item is  extremely   important  far  the   internal 
economy  of a  distillery,   ES well   aa  for  the  economy  of Brazil 
In general,   and possibly of other  developing  countries as 

wall,   we would  like  to  add  some  comments about   it. 

It  can  be obeaerved  that  e  sugar  cane distillery  producing 
120 thousand   litrea  of  alcohol   per   day  is more  than   self- 

sufficient as  faa as energy  is  concerned,  and   that   it gene- 
rates  a surplus of  bagasse that  can cause oiapoaal   costs 
If  it  is not   adequately doni',   with.   Thus,   sugar cane can 
not  only generate  alcohol  but   also   ine  necsaaary  energy  to 
extract  alcohol   from maniac  or  other  sources. 

Combined  sugar  cane/manioc distilleries  are  thor.e   that can 
procaas  sugar   cane   1S0 days  a  year,   during  the  harvest 

period,   and  extract  alcohol   from  manioc  during  the   remaining 
150 days of  the year,   using  the  bagasse   surplus aa  energy 

source. 

Thia combination arises from tho foct that thn processing 

of manioc require:) an external energy source for the pro» 
auction of eteam tnd electricity. 
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The   bagasse  surplus,   on  the  other  hand,   can   be otorod 

during  th»  harv/BBt  period   snd used  to   process manioc. 

At the same time of the suqar cane horveat, amali mnnioc 

farms locotnd near the combined distillery could produce 
moniac  chipB. 

Not   only  ürszil   but  aleo African,   Aaian   and   other   Latin 

American  countrlea have  on   enormous potential  and   large 

experience   in maniac   chip  production.   In  most  of  thcae 

countries,   manioc  is  processed  in   a very  simple and  empiric 

manner,   through   manual   washinrj,   peeling   and   sun-drying. 

Manioc  chipa obtained   in  these  amali   farming   units   could 

be  stored  during   the   sugar   cane  horver.t   and   then  sent  to   • 

nearby  combined   distillery   for  alcohol   extraction. 

Th»  combined distillery  would have  to   be  modified   only   In 

the  size of  its   stesm,   power  a.id   fermentation  installation!. 
Cooking  and   aacchsriflcatlon  sections  would   bs th*  only 
ones  added   to the  complex. 

Such   e  combination  of  raw msteriala    in   ths   asme distlllary 
will   hsve   the  following  advontages: 

1. the  extraction  of  alcohol   from  manioc  will   beenma viable 
energy-wise, 

2. the  rentablllty  of  a  combined   distillery   mill  be  much 

higher  thnn  that  of diatillerias proceosing only   sugar 
can«,   since  the production will   tak«   pisce  up to  330 
daya per   year. 

3. the  duplication of  alcohol  production  with   en additional 
investment  of  only   30 to   UU %, 

-X i 



li.   réduction  of industrial   anata, 

5. Incorporation Into the alcohol economy of those regione, 

areaa and economic aWi-tursr; which ere oriented toworde 
manioc   production  rather   than   to  sugar  cone, 

6. a  broader  range of by-products  por   distilling   unit. 

Technologiate,   edminatratora,   buaineaamen,   fermera,  govern- 

ment  officiala,   whom uti hove  been  able   to meet  hare thanka 

to  thia UNIOO-Workahop,  and   especially   to the repreaentativaa 
of developing   countriea,  whose   production  atructurea and 

aocio-economic   conditiono   arr  nomewhat   eimilar   to  aura, 

that  Grazil  is   only  beginning  its  bottle  for  energy  eelf- 

eufflclency  end   that   uie are   interested  not   only   in  aharing 

tha   preliminary  raaulta of   our   experience,   but  alao  In  inten- 

alfying   technological  cooperation  and  promoting  an ever- 

greater  integration centrer»   upon   joint   research  end deve- 

lopment  programmes,   oo oo  to  gnin   faatar. and  mora  definite 

raaulta and to  univerealize   their  benefita aa much as 
poaalble. 

The  conquest of alternative  energy aaurcea dependa on the 

political   will,   aimed at coordinating  and vivifying the 

capebilltlea of e nation to  encompaaa all the production 
factor« available. 
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