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ABSTRACT

POWER ALCOHOL INDUSTRY FOR THAILAND
POTENTIAL AND PROSPECT#*

by

Ta-noo Vicharangsan **

The kingdom of Thailand is siriving to stabilize her
agricultural outputs. Surplus production in agricultural
crops is a normal occurrence, and the nation's economy suffers
&8 a consequence. With all of liquid fuel requirements met by
importation, this country faces heavier payment deficits as oil
price rises. Power alcohol from agricultural materials will
help solve this country's plight.

Suitable raw materials for alcohol production, e.g., sugar
cane, cassava, etc., are abundant and more of these could readily
be cultivated for alcohol production
be established.

should power alcohol industry

* The views and opinions expressed in this Paper are those of the author and
do not necessarily reflect the views of the mecretariat of UNIDO. This document
has been reproduced without formal editing.

** Chief, Mactory Division, Ministry of Industry, Bangkok, Thailand
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At present, the government is seeking appropriate measures to
promote this new industry, and an official engine and road test
program is under way to comfirm the compatibility and to ascertain
the applicability of the alocohol blended fuel in all areas of the

country.

An alcohol-gasoline blended fuel containing 20% alcohol for
domestic consumption would require 400 million liters of alcohol
per year immediately, rising to 1,000 million liters per year in
ten years. Further demand might arise should the use of alcohol

in diesel engines become practical.

The raral economy would improve if power alcohol program
could be instituted successfully. Local investors and grower-
groups would be ready to imvest once they could be convinced of
the feasibility of the program.



The snergy crunch of to-day is affecting the kingdom of Thailand
as well as many other developing nstions, Having no sources of liquid
fuels of her own, Thailand is totnlly dependent on importation for supply
of fossil fuels in tie form of crude oil, With the perpetual rise of oil
priocs in the orld market foreseen, Thailand faces increasing payment
deficits as oil price continues to rise, This country is now spending more
than a quarter of import expencitures in energy bills,

Search for oil on land and off-shore is underway, So far, some
consolation has been derived in the form of natural gas fou - in the Gulf
and large sumg of money will be invested to pipe the gas to be used as
fuel in power stations, as feedastock for some heavy industries and for
home oconsumption,

At the villagze level and in the rural areas in gensral, wood
and charcoal are the main fuels for cooking and other heating sctivities,
Considerable amount of forest land is denuded each year for firewood and
charocoal making, and now only 37 per cent of Thailand remains forested,
and this il‘bve‘low the safe minimum scological level, Re-afforestation
prograns ca;nnot reple. ish the logs of forest land by firewooa .utting,
charocoal making snd illopal logging, if these activities are allowed to
prooeed at the present day rates,
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PQNER ALOQHOL 1 DN OF HOPE ?

The advent of aloohicl-blended fuel az automotive fuel in Bany
oountries bes beun wntched intently by 1.ailand as thess ocountries
epplying thio energy conserving concept use agriocultural materials to
producs aloohol, Sucoossful implementation of mloohol-blended gesoline
in Brasil and the United States of America in present day conditions has
iretilled hope in Thailand's quest for means to ease her imported fuel
burdon, This country is now consuming more than 2,200 million liters
of caoolins annually, and close to 4,000 million liters of diesel fuel
anavally, With nearly a million motor vehioles on the road, plus
ferm machirary end other prime movers, the consumption incresses 8-12
per cent cach ycar, If a portion of these fusls oould be prodused
doneztically, as in the case of sloohol from agrioculture, it would be a
blessing, and it wvould give an impstus to rapid eoonomic secovery,

ﬁ.ddihg tlecohol to gasoline would lessen harmful effects of
automobiles ﬁhauut. Bahgkok traffic has daused eoncenirations
ol toxic elements in the exhaust emission to rise far above safe saximus
levels in many areas, thus oudangoring life and health of the population
ecoordingly, |

Total consumption of wood for fuel in Thailand is estimated
at €0 million cubic meters per ysar, of which half goss to ocomseroial
charcoal, Virtually all fuel-wood is for residential oooking and
heating,

A voodfuel su>stitute is needed immediately, and aloohol,
from sugar oane >nd other sources, might be part of the answer to halt
forest destruotion, allowing replenting to take hold, Alcohol-fuslled
cockinrg stoves could bo devéloped and in ocase of kerosens shortage,
aloohol oould give lirht to the villagers' lamps,




il GONS

The Thai Governmont is initiating the dovelopment of an
agro=aleohol industry to provido a 1iquid fuel supplement for the
consumption of the netion's motor vehicles, and to provide a nucleus
for related industries utilizing co-products and by=products of the
agro-alcohol industry, The primery gonls of tho development program are
to utilize over-produced ngricultural crops such as sugar cane and asisava
in a gainful production of supplementary fuel thus helping to stabilise
the equilibrium of the ngriculturnl sector, and ensing the heavy burden
of the nation's imported fuel costs, Other important goals inelude
reduction of toxic elements from the motor vehicles® exhaust and provision

of income to the population in rural areas,

IRIBENT STAT'S
Bro iction of A)gohol

Until recently, rll rleohol produced in the oountry was for
human consumption, Yerrly distilled liquor consumption has reached
75 million liters in nloohol 95 v/v equivalent, Alcohol is produced
in some 40 distillerios scnttered throughout the Kingdom. Raw materinls
are sugar oanc molrsses and rice, Surplus molasses is also an important
export item,

Demnnd of aloohol for liquor blending overseas has resulted in
establishment of two distilleries processing molasses for export-aloohol. One
has &' capnoity of 60 KL per da. ~nd is oxporting its alcohol to Japan, The

other is of 200 KL per dny capreity nd is under construction at o
location near Brngkok,



Pewar Alcohiol Scens

8ince the beginning of the worldwide nil crisis, there has been
an awnkening in Thailand for the need of alternative fuels, and aloohol
hns been regarded ns n renewnble fuel with n promising future, Toward
the end of 1973, the Factory Division »f the Ministry of Industry was
assigned to study rod invostipate the posaibility of using aleoholeblended
gnsoline to fucl motor cnrs. 1In 1976 ~ road test was mnde employing 5
sedans, using 95 v/v alcohol from conoc molasses s the fuel ble~d. 1t
wne found in this tost tliat, with the onginos tuned to the premium grode
gasoline (95 RON), nlcohol-blended fucls (83 RON bnse) contnining from
15 to 25 percent of nlcohol could bo usod sntisfnctorily without altering
engine adjustment,

Following tae encouraging rosult of this primary test, an
attempt was made to conduct, by foreign nasistance, n foasibility study
on power nlcohol production, At tho snme time, objections to implementation
of such 2 plan ware forwarded by many oreanizations in the sovernmant, and
Many more oxpressed doubts 18 to the fenaibility of alcohol-gnsoline
blend, In 1977, the liinistry of Industry sent a 5-man study team nround
the world on a fret finding mission, The team witnessed the production
of power nlcohol ~1d ils us~e ~g cnr fucl in Brazil, The toam's report

hos resulted in o continuing study ~nd nascssmont of this fuol,

R POTRVTIALS

In tho privnte gector, thore hns boen evon o keonor intorest
in this matter, Surplus production in agriculturnl crops is a

normal ocourence in Thailand, and the rooults are invarinbly the same ¢

the growers suffering from the low prices of their orops, and

-Fe

often comnrided to Bwitch over to growing other crops, onlv to

find out, to .heir dismey, that the t w erops are now a 30 over~-praoduced,
Such occurvnce hns done considerable damape to thic arricuitural

~bnsed economy, Sugnr enne and cassiva are examples of those crops plagugd
with problemg of ovcr-production, ~8 dumands for thesc crops depend on
world market siturtions nnd protociive policies of importing nationa,
Prosently, the grovors ns wcll as the government nre searching for an
outlet for n stoble domnnd for thesc crops, and power alcoh>l industry

ony be one answer to their nroblems,

Even if there is not yot » definite governmont policy on power
alcohol, a few investors ~nd cgne-grover groups, dceming that implemontation
of this ronewrblo fuel is inesceprile, are prossing ahcnd with plans to
establish distillories for this purposc. One cana-grower group intends
to oconvort their semi-finished suvar mill to 2 120 KL per day alcohol
distillery from ccne plus a beursse perticle-bonrd plant, the projoet
will be exprndid to produce 100 millisn liters of power alcohol par year,
More plans ma on dreving bonrds 4o - 1ild nleshol disti leries far fuel
and for chemierl foedstnck,

These investors are requesting the governmant to give guidance
and assistance to their operntions, vizi issuing of ar nleohol=blended
gasoline implement~tion protrem, vriclng and distributing systems,
nlloeation of ~pproprintc row mnteri-ls, cxomption from oxcise tax on

ethyl aleohol, ctc,

P 7




daxo=Fual Teat Progres

At presont, nn aleohol-fuel tost-program, oconducted jointly by
the Ministry of Industry and the Nationnl Research Counoil, is being
conducted, A dosen motor cnrs and a number of stationary engines are
employed in this test program, The test includes usngo of nlcohol-gasoline
blended fuel of wnrious ratios in tost cars for day=to dny use in the
traffic congestod Bangkok, and in cross-country drivings several trips
of more than 2,000 km, hnave been m~de, The alcohol used is of 95% v/v quality,since
snhydrous eloohol in substentirl quantity is not availabie, The results
so far are enoourcying, However, it remnins to be seen if the wear and
tear of the engines in this case will be compatible to those run on pure
gasoline,

Ak PRGSPRCT

Algohol ond Ray Mntericl Ro-uirements

8hould 1. '.ecome forsible for Th iland to adopt aduition of
aloohol from agriculture to prsolino to fuel her motor vehicles.
at an sverage ratio of 20 per cent aloohol by volume in
the blended fuel. it il require s>me 400 million liters per year of
aloohol immodintoly to hlend ~11 gasoline consumed rising to soms 1,000
million liters per yenr vithin 10 yenrs,

Canc and onssava are designatod as the main rav matorinls for
aloohol production with cnne molnsses as a reserve rawv maturial, Five
million tons of cnne per year could roadily be obtained for this purpose
from normnl surplus conditions in sugar industry, and mors could be
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obtained with improved cultivation prnctice, An equal amount of cassava
roots might alao be obtained for aleohol production, Together with an
expected amount of helf a million tons f cane molassos a'located to
energy production orch year thesr rery materinls would have a potential
yleld of more thrn 1,000 million liters of alcohol per yenr, Taking
scatterod pgrowing are~s, varying outputs due to climatic conditions,
practical locntions of distillerics -nd other factors into considerntion,

at least half of theso quantitiovs could still be obtained for immediante
feeding into distilleries,

Ristdllery Types

Throe types of power nlcohol distilleries are envisaged, vis
a) Pistillorien attnched to gugar milla

Tnking ndvrntages of losa expensive raow material (molasses),

tapping of steam nnd eloctrieal porrors from the sugar mills for their
operation, the first type of powsr nlcohol distilleries may be those
attached to ths su »r mills, This rrther linited but low cost operation
oould be expanded by farmantins ~les cnvg julce directly 1rom the sugar
nill during crushing senson, and aleo fermenting molnsses during slack

season if desired,

b) Distillerios weing cape juiqse

In some cane growing nroas, surplus cane from sugar industry
and cane grown specirlly for nleohsl could pe fed into large sised
distilleries comploted with cane crushing or diffusing equipment, This
arrangenent would help fostor rurnl aconomic development as steady income
would be re~dintributed directly to the agrioultural sector, However,
to off=set comparntively high coat of eane, the distilleries of this type
would have to rely on the ability to produce salable goods from
by-producte, o,f., brp-sse (by mrking particle board or paper pulp),

CO5y oto, Off-sereon the distilleries might also ferment stored ocane

syrup and/or purcl:rged molnsses,




¢) Distilleries_uzing O~no _nd Caggavp

Wher. such combined oper~tis: using these two r-w materinls
becomaea practicel, it ould Le one of the most suitable types of
operation for the semi=-arid land of dortheastern Thailand, Sugar cane
would provide juice for fermeat-tion and basasse as fuel for opurations
during crushing serson, ns vell ns during off-scason, when cagsava would
be uscd for fermertction, If o wmser >f "production units" of this
category could be leveloved in verious regions, impacts on rural economice

devalopment would Yo considersble, as well 18 on socio=political issuos,

GUIDELINES FOR PLANNING

While reports on success of power aleohol programs and several
prospectivc ones are m~king hendlines nt present, there appear equally
conflicting reports on problems of implementation in technical and
economical aspects of rlcohol-blended fuels,

Therefore, it is commendrble to cstublish, on an international
scale, guidelines rcgrrding appropriste .leohol technology for developing
nations who intend to embark on production of this renewnble fuel and
versatile chemicnl, Repgionnl forsibility studies ns well ag country-by-
-country fecsibility studies of promising producing areas should be
conducted to appraise rew material cvailobilities, capacities of
distillerics, suitrble proccsses, by-product utilization, waste treatment
and utilization of recsiducs 8o thrt suidclines could be established for
developing nations in planning to incre~se their cnergy independency,

In these aspects, intern~tionnl development agoncies such as
UNIDO and industrinlly advanced countrics could foster the dovelopmont

of power alcohol industry in developing countrics by mnking available
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informatioi.; anld datr on implementatisn »f nleohol=blended fuel and
sharing oxpor .nce of thoas countrics shich have gucces, ully instnlled
powoi alcoi ol propreus, Systemntic fuul, engine and vehicle road tests
using alcotol-blended fuels nod podnibly pucu aleonol should be oonducted
in an fntecntionad ceelo in Lho re’iins of the world where fuel from
agricvlturo hao o promiaing future, To facilitate technology transfer,
small pllot plaunts for ferimcntntion, distillsation and de=hydrntion, ns
well a3 vnsie trortment ~nd by-product racovery processes could be
constructed inio mobilu unitas and "rransumonts mnde to have them shippod
to developing countries, oLuppling in onch country over n period of
sufficiont timo to demounstrate nbilitics to utilize indigenous raw
matorinla nri tu cffcctivoly trert distillery wastaes or process them
irto profitable byepraducts, Such demonatrations would help convinoe
locnl entrepronencurs of the farsibility of the program, and help
govornments! plannors drrw up incentive and contrsl mosure for this
industyy,

Thr .and, with her sire, to, Jrraphy and econo .¢ and social
structurcs, hee rn oprortunity to devalop fuul from ngriculturs without
altering egriculturrl infrrstructure or pnttern, thus minimizing ocosts
arininy fro= c-tablighment Sf tho porer alcohol industry, With inherent
flexibility, the azricultural sector could expend to gsupply voth foud and
fuel demandc, Fuel {rom niriculturo, thoreforo, hns a good prospect

in this country,

¥t il il
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A dinIX A

THAILAND s TILS COWUTRY AND UL ECONOMY

MQGAL CONDITIONS

The kinpdom of Tiniland is on the Southoast Asinn peninsula.
It has nn arca of 514,000 squcre kilometors, ~nd 1 population of some

45 million,

SAimate

8ituntcd betwcon 6 nnd 20°N, and 97° and 106'B, Thailand's
olimate is tropicrl, iver-:e monthly tomperntures range frem 32,6°C
(90.7°F) to a low of 23.6°C (74,5 F)

The year is divided rourbly int> threc scisons, From Novembor
through Februnry, the northunst monsnon bring n coosler, drier period,
During this scrson, c-rly morning temperatures may drop belsw 10°C, in
the north and 1 - 20°C, in the certr~] recsion, March thy wh June
uauaily is hot and hunid, with the tomperature range of 35 = 40°C,
during the day.

Saagraphy

Terr~in rrn;os from the sendy beachcs bordering the Gulf of
Thailand, through the -reat centrrl planins, to the rugged mountains
and jungles of the north. Mountrin rancs run nlong the border botween
Thailand and Burmr, extending down ~5 far as Malaysin, The Chno Phaya
River, with its tribut-rics oripin~tin; in the north, flows through the

oountry, providing wrter for s:riculture ~s well as communicntion, \

o T e - K "y
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Thniland is prim-rily cn ::ricultural country, one of Asia's
lending food producing ~nd exporting nrcas, Agriculture employs over
65 % of the country's oconomicrlly ~ctive population and -.ccounts for
an estimatod 42 ¥ of the GDP, lM~nnf~cturing :nd mining nceount for asome
33 % of the GDP ~nd ia bocoming more important, Currently, per capitsn
income is about W § 420,

Important crops -ro rice, corn (maise), naturnl rubbor, cassavn,
kenaf and vegetcblon, lhuch of Thril-nd's indugtry is relnted to those
primary products, Thore ~re man, rico milles, corn mills, factorics
processing rubber products, taplocn praducts, gunny bngs, vegotable oils, ete,
A vide range of conamer rdods is nlas produced, for the domestic market
and export,

Thailnnd's brlnnce o, tréle is pgenernlly unfavornble due to
Amportntior of capitrl giods for i1 wustrial dovelopme t,and fossil fuels,
Reoently, the countr: h~s hojun to faco inarensing payment deficite due

to oil price hikes end :eneral price rise worldwide.




-1P=

..PPENDIA B

SUGAR CANYF. PRODUCTION 17 TPHATT AND

LR TiDu, TRY

The Thal suinr iadustry u~s lvveloped primnrily to supply
cane sugnr for the doiwsiic markety Howaver, prowing domnnd in the
world market durin: Lic 1960's ~nd crrly 1970's has brought about
considorable growth to this industr: whoac expansion currently has been
genred mainly for cxport, Oririn-lly, the oxport of sugar bepan with
n modost quentity of 14,000 tons in 1967, Ten year later it penked at
1,640,000 tons, Duricg the s~mc veriod, domcstic consumption has risen
from 200,000 tons per ro-~r t> some 500,000 tons per year,

The qurntii: of suzor crue increnscd year=by-ycar Jduc mainly
to oxpansion . f cultiv~ted ~re-s, fithin n span of ten ye-rs, the total
area planted tc cene incrensed, fron 72,000 Ha, in 1967/8 scason, to
566,000 Hn, in 1977/8 5c-~35n, Cruc hnovest inereased fro.a 2,38 million
motric tong in 1967/¢ 45 somc 26 niilion metric tonas in 1976/7, drypping
{due to slump in wirld swicr marict) o 19 million tons in 197%/8 seasan,

Therce rre tw» nnin erne srens in Thedland, i.e,, the central
resricn wherc 70 per cunt of cnne nutput is harvested, and the c.storn
rogion wherc some 15 »er cent is hepvestuds, The romaining quantity
of cane is produccd in Lhe northern ~nd northe-cnstern regions, Moap I
illustrates cane grovin: ~resrs of Thailnnd,

Thailand's 45 sur~r mills h ve o combined canc crushing
eapacity of 250,000 metric tons per dry, and nearly threo-fourths of
their production is -v~ilavle for oxprt, Raw suzar is produced for

export only, whilc dorble-sulp it~tion and doublc=carbonntion white
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sugnr is produced for domustic consumption, Some refined sugar 1ie

produced for frod and bevor-u indusiries,

SANEMOLISSES PRODUCTION

Betwoen 445 - 5,0 per cont cano by wuight of mol-swes is
relensed in tho su:~r making process, ~nd molnasos produstion is around
1.0 = 1,2 million metric tons per sv~son, Present domestic consumption
is hnlf a millicn tons per yerr as row metorinl for liquor distillation,
food essonce, ~nimrl feud gnd some yerst production, Incressing qunntity
of molasses is used to produce othyl =leohol for export, and some 18
aillion liters per year of oxport rlcohol is currently produced, The

remnining quentity is exported =s raw materinl to various countries,

SANE_RAGISOR

During crch crushing so~mon, 6=8 million metrio tons of fresh
onhe bagnsse is role~sed from the eane erushisg proanss, Dus t> lack of
organised colleeting ,rocodure, ~lmast all of the released Quantity ie
burnt s boiler fuel in sugnr mills, and less than 100,000 metrie tons

per year is collectod for use in prper pulp manufacture,

Mafarancas
1.Notnyerck, I's “Inpcat of Joindng Internakional Sugnr

dgrooment", Esscy on current probloms, Bangkok, 1978,

2,Thai Formors Bank, "Sug-r", Tochnical dooument, Bangkok,
1978,
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APPEND]Z C

CASSAVA PRODUCTION IN THAILAND

LGB NGty o an o

Cnsscvr, vhile ;rown prudominnntly in the onstern and northern

arens of Thnilrnd (mee map I1) ia - common crop throughout the country,

Cnasrva e ita wide populnrity to its extraordinnry charncteristios.

It 18 a tropierl zoic cropy, nd grava well batween the 1-titudes of 30
dogreus north ~nd suuti of the ocwrtur, 1nd will thrive at altitudes
of wp to 1,000 motcra,

Cassavn is drow:bt rouistant, Thus no irrigation is necessary
for the planting and growth, ‘nother of c\ssavn's nttributes is that it
doos not matter very much where it is urowny, and in Thailand its prime
importance is thrt it onn preduce results in soils where no other crop
will grow, This morna soils which ore either very low in nutrients or
which havo a hiph dc.:ree of ncldi ty.

Althourh in somo countries casastwvn ig nffected by a wide variety
of disonses, in Thril-nd it is curiounly frec of any diecnse so far,
Bven in those cour*ries where dise se is known, cassavn is considerod n
disense rosistnnt Crop,

Cassavn hep 1o set h-rvug!. sonson, nd the planter ocan deoide
when to harvest his crop, This c~n hu dotermined by high prices for
cassnva roots, tho nood for crab by the planter, or simply beeruse it
hnppens to be the mist convenient times  Thoro re, of course, limits
to the harvost poriod, If the or i- 18 loft in tho ground too Long it
will become too lorye, too fibrous nnd lncking in starch, whiloe if it
is harvested too orrly it will be too smell to aeneratu good finnneial
return,
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Probably the ;rontost senlrovergy concerns the uffuet of
CAssava oh the 1nnd it ;rows in, Some npronomists charge that cassenva
lecches the soil of its nutrionts ns demonatr-ted by declining yields,
Thay sny that if sufficient fortiliser is ndded to the soil to maintain 4
ite qurlity, crssrve hocomes uncompetitively expensivo, and thet the '
growors nre morely robbing the soil to ¢arn n short term ndvantnge,
Cngsnve's proponunts, whilo not denying the charpges, point out
that all crops nrturrll: extrect nutrients from the soil, nnd that the
Prooess is more notice~bls with coasrva bocause it can grow on very
poor lund with 1ittle nutrients if nny,
hinothor of thoir roumonts is that the declining ytelds do
not continuc indofinitoly, but yields will roreh - stable level ~ftor
some yonrs, Further, rocont roscerch hra shown that yiold can be

increascd by followins normnl ~rrotomie prectices,

Ihallond's Coag-ve Produgtion
Cnagav- Root I'ro-yction 1970-78

Yoar Plented .ren Roots Yield
(midlion Ui-,) (million tons) (tons/Ma, )

1970 0.22 3.43 15,25

1971 0422 3.11 1406

1972 0,33 495 1475

1973 0,43 CIAL 15,00

1974 Ou/8 6424 13,00

1975 0.59 8,11 13,63 f
1976 0,72 10,00 13.94 .
197 0.84 10,25 12,19

197¢ 0496 12,37 12,89

Source 1 Ministry of /sriculturo
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Ihallond's Cosacyn - i'xaduck Bxiort
1974
’Qu.ti 1. 92/01 6107
Nour 254,969
Chips nnd Wasto, 105,711
Total ». 285,327

N5

2,036,110
141,676
67,989
29245,775

1976

3,252,409
241,200
63,721
3,557, 360

Sourco ¢+ Thai Tuplocs Trnders ..zsn,

Unit & metric tons

‘Major mrrkota of Thrilrind cranava-products are ERC and Japan,

Malacsnces

1, 8herp, T, "Trplocn," Bongkok Post, Banckok, Thailand,

Theilrnd, umst 29, 1977

2, Ministr: of irriculture, "Chggn

Aron ~nd Productiou," Bangkok, Thniland, iugust, 1978
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GULF OF THAILAND

MAP 2

CASSAVA GROWING AREAS

J\ 10,000 - 19,999 Ha.
O 20,000 Ha. OR MORE.

THAILAND

MALAYSIA
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