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1.     Introdnotlon 

In nont ytara, increasing attention in given to biomaae, 

i.e., vegetal renewable reaouroee, aa a aubetltute for foaall 

reaourcei Ilk« petroleum and coal. 

A highly notable aubetltute In a vary advanoad otate of 

Industrialisation la fermentation aloohol fro» eugar oana or 

othar vegetal reeourcee, and iti uaaa aa fuel or rav aatarlal 

for ohaaloal producta.   Today, petroloua conetitutee tha bailo 

driving force for alaoet all industriel, and alnoa thira ara 

unexpected fluotuatlom in iti nipp liei and iharp rim in 

purobmai oosta, it la oomidirtd important to alniala« tha 

affaota of auch ohaages on each count ry»i economy.    It la 

thtrafore, natural to eipect aloohol to ba anothar starting 

•atarla' for bailo ohaaloal producta because it p^-ovidea aeana 

of development of doaaatio lnduitrlea while making use of 

indigenous agri oui turai producta, 

Tha desirability of aloohol AB a aufcatttute for petroleun 

can ba azplalnad by tha following advantages froa a ohaaloal 

Industry*! itandpointt 



Gioie ti«» with agriculture ...Agricultural products are 

used as raw materials. 

of production No need for complicated 

or «»rations;  with eap* in 

mastering operation 

know-how 

of management  No need for sophisticated 

techniques and skilled 

labor. 

Ease of Maintenance  No complicated equipment 

or materials are involved. 

Infinit« chemical derivatives..Of the dervatives that are 

produced in the 

petrochemical industry, a 

substantial number of 

derivatives can be obtained 

fro» alcohol. 

Promotion of labor employment. .Effective in both 

agriculture and industry. 

This means that there exists within our reach a chemical 

industry that may depend on nearby natural resources. 

Ths products will make contributions to the country's own 

economic development,  providing incentive to the creation 

of further industries. 

Thus, it is possible to create new resources in 

resources-poor developing nations assuring an effective 

combination of agriculture and industry for the structural 

reinforcement and development of domestic Industries. 
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•ovovor, far tho roallaatlon of moto «a afwoaoaloaX 

laaaotry, It lo of iaportoaoo to proparo oaroral plana 

tend en loaf-torn national oooaoalo polloloo 1M oaraoar 

with tao oo«ntrjr*o Indmatrlol otraotaroo «ad rofionol 

audi latonutlonal onrlroMMnto. 

Tao flrot ittp roo^ilrod in tao plaaalaf lo o ftitrol foaoi- 

Mlity otitdjr. 

lmlo papor dlooaoooo «a osaaplo of * roafàly oaaaarlaod 

faaalblllty otaay for tao prodaoUon of fomontotioa 

alooaol tad tko aaamfaotaro of ehooioo.lt taorofroa. 



2.      Fee*jollity Study 

- Comprehensive Industrial Development Planning for 

Developing Countries - 

To plan t^id pronote the entab.linh.Bent of any key 

Industries in a country,   it is neoe»*ary to primarily 

oonduot precise surveys and anoiyeei euch as? 

o    Identification of types of markst products reeded 

o    Analyses of market conditions 

o    Investigation of raw material euppiy 

o    Determination of optimum prot'uotion «ystom and output 

o    Davelopsient of realistic plans to prevent environmental 

hasards 

o    Drawing up of blueprint» of most logical engineering 

sohene 

Feasibility étudiée for industrialiíation are generally 

oonducted  in the following »tepe: 

Phase I B&Flc Study 

Phase II Pr<5-i.nvostraent tltud,, 

Phase III       Impietrita ti on of Project 

To make sure of correct   judjsjemnnt" br sei o> «neb an 

over-al)   fouaibnj.ty stud^  ¿nv or t> i •*&'• ••iprnupriaUí iceans 

im to entruet trr  svvUf:-. -. (¡KI*;
;
V who i-au wide 

uxor rif m% " "ü'wi  'Wiou* e'Cü-   -«-eh os a general 

engineering tympany with consul ting experience. 
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**       Production of Paraentation Alcohol 

Por the development of the fermentation aloohol industry, 

the speoific teaturoB of the following Items need to be 

clarified. 

Raw MaterialR 

- Sugar cene, molasses,   cassava, corn, etc. 

- Available amount and fluctuation 

- Phituro prospect« 

- Price fluctuation 

Plant Location 

- Supply sources of raw materiale 

- Product delivery 

- Utilitie« availability 

-liaste diepooal regulations 

- Climatic condition« 

- Ran retori»!» gathering 

- Plant cp-îration 

« Control 

- Maintenance 

lar-promete 

- Liquid/solid fertilisers 

- Paper manufacture 



It It difficult to define principi«« of raw material« 

••laotlon beoauae it largely depends on th« country1« 

«trioniturai promotion policies and it« reality. From th« 

standpoint of aloohoi «»nufaoturmf-ooav >nlor»»f sugar oan« 

1« th« mo«t f«a«iblo raw material. 

Mian sugar cane i« u*«d an *-aw material«, prevailing local 

oonditiono muet b« fully stutH««: to «nable a deci «Ion on 

a) whether to produce «ug^r and alcohol from molasses or 

alcohol directly fron cane juice{ b) what would be the 

requirement« for annual opération, o) whether to be oompUtely 

self-sufficisnt in fuel (baga««* can be u««d a« papar feed) or 

UM extane ou« energy source« and d) what to do with w*at« 

liquor for u««ful application« (direotly returned to far««?). 

Th« capacity of the processing plant need not only be «tudi«d 

fro« th« standpoint of requirement of raw material« for oheaioal« 

hut also in tersa of raw «raterial gathering. 

In tarns of manufacturing technology, attention «hculd be 

given to technical improvement« *n energy saving« 

••peoially in th« dietilling neotion. At the same Us*, 

fnrth«r attention should desirably be given to th« trand in 

th« researoh and development in th« fermentation section, as 

a futur» question. 



*• Alooaol-baced Chewioal Indmtry 

The mair lteaa of ohanioala baud on ethyl al o oho 1 of which a 

oomeroial production can bo envisaged Mgr be olaeaified M 

fol lorn I 

1. Derivativo! to be aanufaoturod fro« ethylene, 

2. Deriva .ivea to be »anufacturod fvom aoetaldehyde, 

3. Chanioalu to be derivad direct y fron rthyl alcohol. 

On ïaary o*  \h„fjâ l4c^a, prv ' :xUm troeeceea »«ere already 

atu^rd iii IL;«.«  :a;t{   aor of fhloh aro otill in actual 

operation in ocnmerRÍil pleata «van today. 

For example,  in India,  thor© la a auccoaaful coemeroial 

production of polyethylene, vinyl ohlorida nonoaier, 

SUR» polyn cyrene, oto.  fron ?>thanol-bMed ethyl ano. 

In Brasil,   inoro la an example of manufacturing atyrana 

•oncrsar and polyvinyl  chloridt fro« ethanol-baeod othylana. 

In this ccurtry, today's «rend in  toward vinyl  ohlorida 

production in connection with it« national aloohoi progra«. 

In *f"?a!     tv>or thero faro wrnwp  *i of production c' athyl 

flljool, ethyl ether,  ethyl acryiate, chloral,  <?tc, bowed 

on aibyl aljohcl  c*od. 

In .•ie^ o¿  the pr>/n.iin« pr.rt teller condition« of 

intaiwlionel o.U ..appi;', i », muid be of »lignificano« tc 

?e-evalsaie Fomentation alcohol ae f?*jrl atoa*  far oheaioal 

product* im .3 lud ir.sr fine crt'jmir.i.i.«. 
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5. Conclusion 

Today,   it is difficult to predict when and bow biomass 

could take the place of foj^àl resources. 

The patterns would not cnly depend on international 

economic s tuations but also very -ruch on the 

circunstanoee in <-ach country.    In count rien where natural 

condition» favor abundant vegetal  resource*,  there are 

possibilities thnt such repl;¿CoB>ents could become  feasible 

at a relatively ea:*ly time.     It is adv.!cable that 

fermentation alcohol  vili  be studied from various points 

of view as the  forerunner of bioreaso utilization. 

In conclusion,   it should h>.   mnphaBized that for the 

successful realixaticn uf such projects,   it nil'   be 

essential to make ase of a reliable organisation that 

is ablr to conduct not only i't-asibility studies  that  fully 

reflect loccl conditions baso (i en market .ini technical 

fjialyses from an international point of view,   but also 

effective and economic diaipr    connMw-tion and operating 

services for actual sommerei•>! Bvir"facturing plautB of 

fermer tat ion alcohol and ^erivs'ive obeminals and,   if 

nucetssary,  enn +-r>c\n<)lvpi~.-\ ry^a^)* rv\<* <irv«lopm«nt 

services for optimrj.  real '.aaxion or ti.* ; r'v>t?f*. 

i 
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