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Introdgoton

In recent years, inoreasing attention iu given to biomass,
i.e., vegetal renewable resources, as a substitute for fossil
resources like petroleum and coal,

A highly notable substitute in a very advanoced state of
industrialisation 1s fermentation aloohol from Sugar cane or
other vegetal resources, and its uses as fuel or raw material
for chemioal products. Today, petroleum constitutes the basio
driving force for almost all industries, and sinoe there are
unexpected fluotuations in its supplies and sharp rises in
purchase costs, it is oconsidered important to minimise the
offects of such ohanges on each country's economy, It is
therefore, natural to expeot aloohol to be another starting
materia’ for basic chemiocal proiucts because it provides means
of cionlopmnt of domestioc industries while making use of
indigencus agrioultural products.

The desirability of alcohol ae a suiztitute for petrolewm

can be explained by the following advantages from a ohemical
industry's standpoint:




Close ties with agriculture ... Agricultural products are
used as raw materials,

Ease of production ............No need for complicated
o-=rations; with eam~ in
maptering operation
know--how

Ease of management ............No need for sophisticated
techniques and skilled
labor.

Ease of maintenance ...........No complicated equipment
or materials are involved,

Infinite chemical derivatives.,0f the dervatives that are
produced in the
petrochemical industry, a
substantial number cf
derivatives can be obtained
from alcohol,

Promotion of labor employment,.Effective in both

sgriculture and industry.

This means that there exists within our reach a chemical
industry that may depend on nearby natural resources.

The products will make contributiona 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 ctructurui

reinforcement and development of domestic industries,.




Bewever, for the realisation of swoh an agre-chemical
indusiry, it in of importance to prepare careful plans
based on long-ierw national ecenemic pelicies in harmony
with the couwniry's industrial structuvres and regiomal

and internmational environmente.

The first step required in the planning is a general feasi-
bility study.

This paper discusses an example of a reughly suamarised
foasibility study for the prodwotion of fermentation

aloochel and the mamufaocture of chemicals therefrem,




2,

Fessibility Study

~ Comprehensive Industrial Development Planning for

Developing Countries -

To plan c.ad promote the eatablishaent of any key

industiries in a country, it im necessary to primarily

conduct preciee surveys and analyses such as:

Y

o

Identification of types of market products needed
Analyses of market conditions

Investigation of raw material suppiy

Determination of opti{mum procduction system and output
Development of realis*ic plane to prevent environmental
hagardse

Drawing up of bluasprintis of moet logical enginesring

scheme

Peasibiliiy studies for industrialiration are generally

conducted in the fellowing sieps:

Phase I Beric Siudy

Phase I1 Pra-investment Ltud,

Fhane 111 Implemsntation of Projeot

To meke sure ¢f corrcct judgemnnt= hrsed 0. muck an

over-all fousibility seivd;, che ©f 4 Yy it apmropriate means

tg to entrust tre ooy oo L o woeasang who bag wide

oxnerioaee Ml taviove ¢sgon, vch 8A a general

enginsering company with consul ting exporience,




Pr%!ion of Feruentation Alcohol

For the development of the fermentation alookol industry,
the speoific 1eaiures of the following items need to be

clarified.

Rav Materials

- Sugar ceue, molasses, cassava, corn, etc.
~ Available amount and fluctuation
- Miture prospects

- Price fluctuation

ﬂg} hooa.t;on

~ Supply smources of raw materials
- Prcduct delivery

- Utilities availability

~Kagte disposal regulations

= Climatic conditions

- Rav matorials gathering
= Plant cooration
- Control

- Haintenance

By-pro2ucts

- Liquid/golid fertilizers

= Parar marufacture




It is difficult to define principles of ruw materials

selection because it largely depends on the country's
agricultural promotion policies and itm reality. Mrom the
standpoir.. of aloohn) mamufacturing-cos: alons,. sugar cane

is the most feasible raw matecial.

When sugar cane in used am aw materials, prevailing loocal
oonditiono aust be fully studied to enzble a decision on

a) whether to produce suger and alcochol from molasses or

aloohol directly from came mice, b) what would be the
requirements for annual opermtion, o) whether to be completely
self-suffiocient in fuel (bagasen can be used as paper fesd) or
use extaneous energy sourcec and d) what to do with waste

liquor for useful applivations (directly returned to farms?).
The capacity of the procesming plant need not only be studied
from the standpoint of requirement of raw materials for chemicals

but also in terms of raw material gathering,

In terms of manufacturing tuchnology, atiention should be
given t¢ technical improvemenis .n energy savings
especially in the d4iptilling meotion, At the same time,
further attention should desirably be given to the trend in

ths ressarch and development in the fermentation section, as '

a future question.
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4. Alcoiiol-bared Chemical Indusiry
The mair items of chemioals based on ethyl slcohol of which a

commeroial production can bo envisaged may be classified as

followons

1. Derivatives tc be maunfastured from ethylene,

2. Deriva‘ives to be manufactured fiom acetaldehyde,

3. CPemicclu to bs derived dlrect.y from eilywl alcohol.

On dary of “huss f4cuna, pro ' iitun uricecses wers already
stul.~d dir 1y sty gene of vhich aro atill in actual
operaiion in soomercial plaats even today,

For cxa~ple, in India, thore is & succossful commercial
product’in of polyethyleone, vinyl chloride monomer,

SBR, polyniyvens, otn, {row sthanol-based ethylene,

In Bragil, thore im ap sxample of manufacturing styrene
moncmer and palyvinyl chloride from ethancl--based othylene,
In thin courtry, teday?®s *rond is toward vinyl chloride
production in connectlon wiil: its nationui aloohol programs.
In Jorar  tuo, theru ware uvxamp 3 of produstion c athyl
glyool, ethyl ether, ethyl acrylate, chlorsl, etc. bauad

on ailyl alsohcl Jaad,

In le: oL ths prom.ling periicilar conditione of
intarsutiorel o'l _uppiv, 1. wwuld be of mignilfiocance ic
re-gvalaate Tornentsiion alcshol s fesd stook for chemical

produnte ‘naludirg fiae caditicals,




Concluaion

Today, it im difficult to predict wher and how hiomass
could take the place of foaxail resourcss,

The patterns would not cnly Hderend on international
econumic 8 tuations but also very mwch on the
circumstancas in vach country, In countries where natural
conditions favor abundant vegetial resources, there are
possibilities thut such replicemenis could vecome feasible
at a relatively eaarly *ime, 7T{ i3 advisable that
fermentation alcohol will he gtudied I'rom varicus points

of view as the forerunner cof biomase utilization,

In conclusion, it should b emphanized trat for the
succeasful realizaticn of such projecis, it wil® Dde
essential to muke uge ¢f a reliable arganization that

is able ‘o conduct not only ieapibility studiee that fully
reflect Jocz) conditions based cn market and tuchnical
analyses from an internaticnal point of view, but also
uffective and econoric d2algr. conn.retion and operating
gervices for actual commerci i marrfacturing plants of
fermertation alconol and Aderivative chemicals and, if

nucesgary, cnn technolupi~. )l rerearch and devalopment

servicag for optimal realization of the project,

m - - oW









