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1)    Introduction 

In  the year 1977,  Thailand  spent  «bout 310 million U.si. 

dollars  for 9,700 million  litros of imported  petroleum crude and 

another  I50 million U.S.dollars  for 1,6oo million litres of  finished 

producto.     The  import  bilie   for petrolcum-barsed   energy,  whifch  nlnree 

more  than uO  per cent   of   total   energy  contnimption,   accounted   for   ?A 

;icr cent  of   total  import  values.     Tables  6 and   7  in  the Annex  have 

ft!.own  the  pattern   for petroleum utilization  in  Thailand. 

As  a  result  of   exorbitantly  increasing  price and a   tendency 

in  rk>rtar;e  of   supply  of  imported  oil,   together  with rapid  induutri.nl 

and nodal development which have  tuken place     in  recent years, 

Thailand   is on  the   threshold  of an  energy  crieie  and muct  do   everything 

possible  to  exploit  all  available  energy  renources  along with the 

necc3iity  to  improve   efficiency of  energy  systems  within  the Kingdom. 

Until now,   very  little  effort  has  been  devoted   to   the proviuion   of 

alternative  supplier;   of liquid   fueln, 

Thailand   ir,  an  agricultuml  country  and   still  haa moro 

arca available   for  cultivation.    Various  kindo  of  food crops ouch  an 

aunar and  oaenafa are  good   feedstocks  for production of fermentation 

alcohol  which  can be   utilized as complementing   fuel.    Such  feed r. I ocko 

raa;   be obtainable both by  absorption of  surplus  crop producta,    ind 

by plantation  in  BDocific  area  for  energy development,    Devclonin-; 

power alcohol  industry  ao  an indigenous  nource  of  fuel supply can 

thun be  acheived bj   making  une of  tr^se  renewable  energy resource.-.. 

The prospects   for Thailand  will be discussed  in  thits paper. 



2)    Present Structure of Ethyl Alcohol Production and Utilisation 

In  Thailand,  there are  at present  48  distrilleries. 

Of these, ^5  are small governracnt-owned     distilleries which are 

operated by private  companies under pernission  and   regulation 

of th«  Government.     These   small   distilleries    produce potable 

alcohol  for  local  consumption only,    therefore,   the    potable 

alcohol industry is  currently the main  exit   for alcohol  utilization 

in this country.    Only 1  distilleries will  produce   industrial 

alcohol   (95  ^ value  by volume),   two are privately  owned while 

the other one, which also produces potable    alcohol  mainly, 

belongs  to  the Government.     ¿astern Chemicals  Company ana   ¿hai 

Alcohol  Company are   the  two private sector distilleries oi recent 

origin which  have  industrial  alcohol production rights  exclusively 

for export markets.     l'ht   ¿a,.;t< rn  Chenicals  factory  with  the 

current  installed  capacity   of about •'..  million  litrtb per  year 

uac start  d  its production   sine-,    the  end of   the  , :ar  \)'!*'•> v.idle 

the Thai Alcohol  factory with an initial installed capacity of 

CC million litres per year,   only  1A of its  ultimate distilline 

capacity,   has  not  started   operation. 

In  terms of 95''    Vv   ethanol   equivalent, the approximate 

production of industrial   alcohol   in the year   1977  v;as totally 

96.5 million  litre3  of which 90.6 percent or o?.**  million  litres 

v.as consumed  in the   form  of spirituous  liquors,  6.5  per cent or 

C.1 million  litres  was for  export  ana  5.1 percent  or 3.u ui.llion 



litrte we    for inland  industria    use, mainly  for chemical 

purposes.    Tht breakdown of ethanol production and utilization, 

including the use of raw materials,  aince 1^73  ie shown in 

Table 1  in the Annex. 

The industrially domestic use of ethyl alcohol  (total 

~j million litres in 1977)   can be  oateforized as  I 

';5 per cent   of total  for medical products 

20 per cent  of total  for  cosmfitic products 

12 per cent   of total  for  painting purposes 

2 per  cent   of  total   for  others 

Table  1       implicitly  shows that molasses has been uaed 

us main   feedstock for  producing  fermentation alcohol   in Thailand 

and  the  consumption  has been dominated  by potable alcohol  industry. 

The use  of glutinuous  rice   (5-10 %)  blended with molasses  for 

•pecifie    iste and arom« „M a ;  w historical b«e rrimA i« 4fc« 

fermentation industry in Thailand for haman 

consumption.    The actual production capacity of 95 % v/v alcohol 

consists of i 

Thai Aloohol Factory (to be  completed moon)      60 million litres/year 

Eastern Cheaiial Factory 8 million litres/year 

Government-owned Factory 2*t million litres/year 

Total 92 million litres/year 
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1)    Avallabili      cad Suitability of ;   w Materials 

Molasses can be  considered  as conventional raw material 

for producing fernentatior  nlcohol in  the pust history.     Thailand 

is aa agricultural country holdla* nor« tku 100 al 111 an ral« 

(1 rai    a    if600 oq.meters) of  crop    are» which yield,     -j mostly 

starohy producta euch ars rice,     cassava and  maize*    Reducing 

sugar oan be obtained by  sacoharification of starch.    Therefor», 

in aiming at  availability of raw materiale  for planning of 

ethanol production,  we  nanne*     omit  these resources.    Two  factors 

that must be taken into account,   i.e.,  productivity of planted 

area for »lcohol  from different  crops and cost of raw matoriala 

for alcohol production  from different   feedstocks,   will be discussed 

as follows  t 

j>-a)    Produotivity of Planted Area 

-•„.,„ ¿4 *•**-,*.,*   «rope,   rruaely,  «upar cane,      cassava» 

maiie and rioe will be considered.    Table a in the Annex  shows 

that planted area  for surgar cane has  highest productivity, both 

in terms of mass and income per unit  area,  while   rico orop 

yields loweut productivity-    However,   according to experimental 

results and besed on potential   fermentadle  oontents per  unit 

weight,rice given highest yield of alcohol,  approximately 5.8 

times    as muoh as sugar cane does.    Putting these  factors together, 

it appears that sugar cane crop  holds  highest potential  of alcohol 

yield.      per unit area of land used (56^.2 litres/rai),   the second 

highest yield io cacava crop  (558.1  litres/rai),   the third i. 
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rice crop  (112.9 litres/rai)  and   the lowest  is maize  crop 

(73.6 litres/rai). 

Cassava seens  to  be competitive with  sugar  cane  in 

view of alcohol output but  it gives lower income for  the   farser 

in the   cane  area.    In   the   aspect   of making use  of land,  it 

r.iljht  be,   therefore,   said  at  this moment  that   sugar  cane  crop 

should  probablj   "oe  the  ¡.lost   suitable feedstock   for   alcohol 
:• • i     • 

production. 

;;-b)    Cost of A&S1 Materials 

Cost  of raw Materials   for alcohol production froia five 

different  substrates    namely,  blackstrap molasses,  su¿ar cine, 

cassava,  maize and broken rice are studied.     Evaluation and 

comparison are  shown  in Table j>   (Annex).     It  Í6 apparent  that 

prices of starchy ¿rains of maize  and  broken  rice are  relatively 

high when  comparer! with sugar cane, molasses  and cassava«     ?or 

broken  rice,   ite price is  about    |„5,  2 and 3.5  ti..tes   those  of 

nucar cane,  molasses  and  cassava  respectively. 

Although cassava  is the  cheapest  raw material 

for alcohol production,  its conversion cost is  found   to be very 

high,    ¿'or example,  it is learnt   that CALvJG distillery in 

Cúrvelo,   Brazil would produce cthanol at a coat of 3.50 Jaht/litre 

yielding lT,r, litres  from 1   ton of cassava and  the cassava price 

is 2^0 Baht per ton  (1 Thai      3aht   is äquivalent io O.OS US dollars). 

Using the  same conversion ratio anc* cassava      price  in Thailand 

(460 3aht per ton),  the coot of raw material would be  2.5¿  .iaht 
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and production cost would reach k.75 Baht per 1   litre of othanol 

whila export price (F.O.B.Bangkok;   of ethanol uain^ molasoor  <\B 

feedstock is only if.59 Baht/litre. 

Suitability of the  two materials, molasses and oamaavm 

•earn ta a« eeaipatltiva but variaa fren oaae to «aa«.   Avail ail llty of 

molaeaea depends on three factorsi   the sugar production, the 

sweetness  of  the used suçar  cane  and  the   efficiency of the   eu/,ar 

mill«    About 70 % of molasses produced in Thailand  haa bean expert *4. 

The export      volume is growing every year.    Table k     ahowa tha 

structure of molaBBes production and Ita utiliiatlan during 1973-1977. 

For cassava,  it is well known that   cassava is an important   food 

crop in Thailand«    According to the  demand of  the market and oonai- 

darinf tha  fact   that  cassava  can  grow easily,   the production 

volume is  fast  growing year by year.    Most of tha oaaaava ia made 

to pelleta and     exported.    The price of  cassava  thus  dependa  on 

foreign market  situation. 

Exported mol a on e s  could   be available   as feedstock  for 

future alcohol plants.    However,   there ia  some  limitation in the 

availability ainoe tha aaeunt of aolaaaee production ia taaed am 

the capacity of ¿he sugar milla whioh, due to world lucar aarkat, 

cannot be  easily increased  .     Un  the contrary,   if cassava is 

chosen ae raw material,  it will be  much easier to produce cascava 

in greater amount than to produce  molasses. 
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Looking into these pointa of view,  alternativo une of 

molasses and cascava  as  raw  material  for development  of alcohol 

production in Thailand will   be  subjected to the  following 

conditions t 

1) The availability  of molascoc ia limited by  the 

output of the sugar mill 

2) More cassava neode more area and, tè  some extent, 

the economy in making uoe of land must be introduced. 

3) The prices which are relevant to  foreign market 

*0    Using molasses in  cheaper only when the deuand is 

less than the output. 

h)    potential of Utilizing Alcohol aa fuel Supplement 

The speetruai of the  so-called »energy criaia" and fuel 

ahortageo have drawn attention  from many many countries in 

exploiting  every possible  energj   -esource, rathei   than to  put mon 

reliance on petroleum-based  energy.    Fermentation alcohol hao 

•owe attractive features belìi«    a renewable 

energy source and       UMVU aa  alternatives  for oil  derivatives. 

The potential demand for aloohol developed in this country ou be 

accounted  as  i 

(1) Kxport 

(2) Feedstock for domestic chemical  industry 

O)    Domestic  fuel   supplement 



I 

I:   the 1977 export» of 953»UOO tr   9 of molosses 

viere fermented in the country,  Thailand would have had   an exoeaa 

;i(>Q million   litres of alcohol  available.    To nak':  uee of thig larga 

amount  of  alcohol  no an   export,   the  Government   needs   to  develop 

international  trade policy   for  alcohol end  the  price must  be 

competitive   to  the  world  market.     In torna of  feedstock  for 

domestic  chemical  industry,   the   existing demand  in this category 

in only 3 million litres.     This  would  involve  substantially hifjh 

investment   of new large-pcale  chemical  industries and possibly 

the world  market space  for  export  volume  ia  needed. The ootential 

demand  for  domestic  fuel  supplement  seems to be Ihe eaaleat channel 

to make use   of available  alcohol.     However,   in  the  light of 

overall  national economy,   an integrated  feasibility  study  should 

be made amone the  three  accounte of potential  demand as mentioned« 

This paper  wi"11 deal only  with the  aspects of utilizing poucr 

alcohol,   in   luel technology itsel 

;t-a)    Technical Aspects 

ComiidcrnU.cn   in   the   ur.e  of  ethyl  alcohol  as an  engine 

fuel ie  that   it  has anti-knock,  rating und  could  operate  at  a 

high comprer.fvion ratio.     Ethanol  ia an efficient  non-corrosive 

fuel and   can   penerai!:'  be  mixed   20  1   80 with conventional  i;anol±ne 

providing   fuel  for  normal  cor  engines which requires no adjustment 

to the caburettor.  100 % ethanol can alao be uaed with a «edification 

of the  carburettor,     To  be mixed    50  «   50 with diesel oil.  an 

\ 

•ta 
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•fflolant futi is produced which requires little adjustment to 

the injection system of the diesel engine.    Tetra-ethyl load is 

nov; the most popular anti-knock compound,  but  the dangers of 

excessive lead in the environment are  now well known.    Special 

attention is  beinG  given  to  ethanol  as an aduitive  to  ¿asoline 

in place of  lead,   since   it would  help  reducinC pollutants, 

improving octane  and   po.-.nibly  incrcncinr; -.ileac«-1. 

In  the case of Thailand, it had been proved that it was 

technically   feasible   to   u. <;   v:  'Í of  alcohol   Ü5 ''  ethanol) 

Ueuòcd with 1-r.d-free  gasolin-   in  f*  internal      combustion 

engine without any modifications of  the  engines,    utilization 

of blending percentage of lower than 15 % will cause cars of 

some models  to knock.    There were not any usual engine wear or 

taechaalcal problems in  these  engines.    Utilization of  .>o'..cr 

alcohol,  at  least   1? - blending with  3?   ¿  load-fro«;     - ^olir.e, 

in   internal  combustion   engine   is thus ready   for   nomai   vehicle 

in this country. 

However,   in utilising ethanol  as  supplemental encrai 

r. technical benefit  in  view  of total  encr-y   -ain muet  be pointed 

out.     Actual operating data,   fron   an existing distillery with a 

capacity of  ?2,CC0 litre/day  and usinr; molasaes  as  feedstock, 

indicates that the production  of 1   litre  of  ethanol would  require 

an average of 0.416 litres of fuel oil and 0.227 kwh of electrical 

energy.    This impliec  that  v.e would  need  ktZ& kcal of heat 
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equivalent to ebtain heat of 5368 Koal from 1   litre of ethanol. 

The energy conversion ratio (output/input)   is only about 1.27 

and it looks like a transfer of energy consumption modes with a 

little gain of energy (1132 koal per litre of ethanol) In 

volumetrica! point  of view,   however,  to uae   1   litre of acohol 

fuel would  approximately  reduce 0.6 lltrea  of  petro-fuel 

consumption. 

'+-b)     Economic Aspects 

If 15 % alcohol  blended with lead-free  gasoline is 

acceptable  for use,   The  selling of this new  blending  fuel at 

the sane price as or less  than that of leaded  gasoline in a 

f:ood persuasion.      Current price of regular  caooline is 5*12 Baht 

while  that  of leaded  or super gasoline is  5«6ü  Baht per lit  e 

(January  1979 prices in Bangkok gas stations).     The selline.price 

of blending  fuel  should.,therefore,  be 5.6O  Baht  per litre or 

less,   and  the price  of blending alcohol  can be  calculated as 

follows 1 

regular gasoline prioe   (1-0.1"5)*X(0.15)    •    super gasoline price 

5.12(0.85U0.15X »    5.6O 

X    »    blending alcohol price    »    3.32 Baht/litre 

Current  ex-factory price of 95 & ethanol Ì6 about 

^.60 Baht per litre   (F.O.B.Bangkok).    The  «arginai profit pur 

litre of poner alcohol utilization (15 % blended) ie therefore 
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C,jté-^tôc or j>,7?. Jahts and  this marginal profit can be provided 

for government   fuel  taxes,   distributor  and cas station services. 

Blending   in  higher proportion of  alcohol   to  gasoline  in po;;;;ible 

but  the blending alcohol  price must  be  lowered and   the uarjinal 

profit is reduced. 

however,   the  econonj   of utilizing power  alcohol  ¡..ust 

also be  considered in terme  of loss  and  ¡;ain in  foreign currency. 

If molasses and  fuel oil  are used  for power alcohol   production 

and  if the  alcohol   substitution   in  blendin¿   fuel  ie   volui.utrically 

applicable   to  gasoline  to  be   substitute!,   then  consideration 

can be made by  determinine  the  outflow,  of  foreign   currency 

incurred  by importing an araount  of  fuel  oil  and non-exportin,; 

an  amount   of molasses,   and   by determini rw; the  inflow of  foroijn 

currency  incurred by  the  reduction of imported      ,:;¿«oline. 

Baaed  on current  prices   (c.i.f)  of imported  gasoline 

and   fuel  oil,   Jablc  r> reveals  the   folJ owinys  : 

(1) Production of alcohol a;; supplemental fuel will 

not serve the purpose of ¡ aininr in foreign currency as Ion:1 as 

the price of mola.- :,i ••:> ir- hi 'her than 5¿(> Jaht/ton. The :.iniuuu 

price (avera.ed annual!;) oT r.iolasser, within the past si:: yearc 

ir. 6.JS bant/ton in the croc \tar 1975/76 ('¿able k). This would 

indicate  that  domestic use  of alcohol   fuel  would  cause a Iocs  in 

foreign currency. 

(2) Production of alcohol   for export will jjain in 

foreicn currency if the price of mola.-.nes is less  than 1,060 
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Baht/ton.    The maximum prie« of molasses vu 1»016 Baht/ton In 

the crop year 197V7***    However,  fo    auch a high prlct of molaGses. 

the      priée of alcohol must be higher than ^»60 Balit/litre 

and the foreign currency gain shall be maintained.    The problem 

lo left to demand and price of aloohol In the  foreign market* 

O)  la the oaee of oaaiava, if value-added in «rooeiiliur 

caBRava roots to exportíng-pellets is counted,   there le a bic loss 

in foreign currency for utilizing alcohol derived  from it,  oither 

for domestic  fuel or  for export«    On  the oontrary,  If there are eoae 

epecific  crop  areas to  grow cassava ao an alcohol   feedstock,   not 

for exporting pelleta,   it  would be more  economical in this aspect« 

5)    Outline fer Development Program of Power Aloohol  Industry in 

Thailand 

It hae been discussed in the previous sections that 

molasses is likely to be  the most suitable  raw material as long 

as it ia locally available  for production of ethyl alcohol. 

However,  utilisation of ethanol  for gasoline additive would not 

cave foreign exohange unless for export.    Establishment of power 

alcohol industry in Thailand would,   therefore,  serve only the 

following objectives  I 

(1)    To be less dependent on foreign energy source 

and increase the fimneee of doMitlo owiy ittpply, • polioy for 

national energy development plan. 
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(2) To increase volu*-added of agricutural producto 

by such agro-industry 

(3) To increase employment opportunities which would 

help  redftoa      social problems 

(k)    To reduce the severity of the environmental lead 

poisoning caused by present gasoline additive  (tetra-ethyl lead) 

(5)     To solve  the problems of surplus sugar,  caoaava 

or other starchy crops,  which would arise in the  future.     (It 

should be noted that e avine; in foreign exchang is attainable in 

this objective since the surplus cannot be converted to export 

values). 

Total gasoline consumption in  1977 was more than 

2,200 million litres.    The rate of consumption is increased 

about 3-10 % annually and it is expected that the total demand 

for gasoline in this country will be about  2,800 million litros 

by the year 198O.    To determinr  how much power r^cohol oould be 

produced would involve too many  factors,  such as existing potential 

productivity,   the availability and suitability of raw material, 

time required  for construction of new   distilleries and the blendlnr 

ratio.    The power alcohol development program will be bound to 

the  following assumptions  t 

a) Molasses io the most suitable  feedstock  in M auoh M 

It la available. 

b) Availabity of molasses  for power alcohol production 

o hull be  from  the prenent  export volume  and  be  not more  than 
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1 million ton/year ¿uo  to  the constraint of the sugar industry 

C.     Existing distillerie .,   (except  the  Thai  Alcohol 

factory which is not  yet   in  operation)  shall not   cerve  the 

purpose  of thiG  prober am. 

d)     It   shall   take  at  least  > years  for  construction 

and/or expansion of nev: distilline units 

a)    The ratio of cthanol blended with gasoline shall 

be  fixed at 15 j  85 volumetrically. 

According to the above statement,  the  first 5-year 

development program beginning in 1930 can be outlined at  follows  : 

5-a)    Schedule I        Utilizing 60 million litres of  ethnnol blended 

with gasoline in 19^0,  whereas.    400 million litres of new blonding 

fuel is available for  serving 14 ','<> of the total demand  for (,-;.aoline 

of which  2.1  % will be  substituted by ethanol. 

This schedule  is  based on  existir,.]; installed capacity 

of the Thai Alcohol  factory  (1st uait) and thereby   it is necessary 

to install  new di3tilleri.es. Schedule  I    is appropriate  for the 

first  stage of power alcohol utilization,  bejinnin¿; on a  .inali 

scale   at;   -JU  . :-A ^::.,tiity tion pro^raa to  introduco  and   entrust 

this nev.  blend  of  fuel   to   the  people.     The protra;:»  can be 

implemented  by coor.iin-itin0   the  use  of  ;;overnraent-ov;ned vohiclen 

v.ith the  supply of  fuel   froa  the Oil Fuel urbanisation,   also 

a    government  enterprise.      The  ¡jovemmental  gasoline  consumption 

is  in this  3mall  scale  and   if  it  is   found  to  satisfactory,   another 
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program of bigger scalee can  folio*       Schedule I would require 

approximately 220,000 ton of molasses, 22 "'» of its maximum poucible 

export volume. 

5-b)    Schedule II      Utilizing 2^0 million litres of ethanol 

blended with»gasoline in 1933.  where»     1,600 million litroe  of 

new blending fuel  ìB available  for serving k3 % of the total 

demand for gasoline of which 6.5 % will be substituted by ethanol. 

This  schedule ie based  on the ultimate potential 

productivity of the Thai Alcohol  factory and  the availability 

of molasses.    The Thai Alcohol  factory could positively develop 

its second,  third and fourth dißtilling units  (200,000 l/day 

for one unit)  prior to tho  year  1933, depending upon the demand 

in the foreign market and/or upon the Government's policy in 

thin matter.     However, due  to  eoononv     of soale^lower production 

coot  lo possible.     About  riñ0,0G0  tone of raolansee will be 

consumed,  tho  amount of which is close to it3 maximum   availability» 

l'Ite  root of molasses should  be  uerved  for  the  domestic  provini;; 

derannd, in opirituous    liquor» and  chemical  industry.    The main 

objectives of  the  decision making to use  schedule  II    will  be 

the  reduction of  environmental   levi  :\nd of dependence on imported 

oil.    Pricing  adjustment might,   therefore,  be  an attractive 

^urtufwion to  thin new type  of blending fuel. 

>c)    Schedule  III    (final  stage)    Utilizing ^8o million lit reo 

of ethanol blended with gasoline in 1935.   »<h«r»M    3,200 million 
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Utree of now blaaiiii^r fuel *B available for ierving 75 % of 

the total demar.j for fl*-/»oVt>* »f whirr    i.?«j f •« ?.; ^ «ubstituted 
by ethanol. 

Thi . bohodule 13 U-wu ou the propo«al that auper gasoline 

will be ant i rei.v roplaoed b.y the new bloading fuel,  leaving only the 

regular type to b« oo^.uireà in the *cune manner.    3moe all molaseee la 

oonaumad in Schedule 11, othjr substrates muet be introduced for the 

production of additional 240 Million litres of power aloohol.    Suffi- 

cient »ubati-.tes aunt >.e provided by two meant, rhioh would need a 

fi: n policy on the part of the national aloohol program,   i. e. 

(1)    To obuorb aurplue crop producto and uee them for 

alcohol production in tn a.aount vhich wouM partially fullfil the 

total vequirerient of 240 mi M ion litrati. 

(?)    To devfc!o-j «xira Und area for planting raw 

nater:al  that 'fill b* u ?ed oniv an a  ie*<istock for  power aloohol 

production,    vhiu ffpvr» tuer» HUH-»,  be a ar,won'ic land for energy 

development or,  in wore "••»'.je word«,,  th« energy plantation. 

The  itrpi;  í.-í'I   .-í   ).-\nd '.or enoriçy development wi.ll be 

mruired after  W,   »loiv in to  ¡he  yrowin« demand for« power 

alcohol  in tb»   ••ontk'.i'y.    Thi oourcea  oi   "lubniratee will er inly 

or.flia from tUis  11 p? of   h.m <-,,..* f»irt, i«l :,v  ï*CM „*»e surnlus of 

fjod cropn.    Th*s iunbcr rf ai*r' i J j .:j-.tai',  r.i '^f> >j»d type "f «ach 

unit and their l:.ca I'K   Mault* need cavai u 7  .'1- '.-n'/Tin 31 tua :  b*>fo^<* 

any  Juif.fiottion can ' 1   r.wi :,  :.*<r     •'•  -\      v: M   »,  t .-> 3    ;pi ->f tftie 

\ 

^ 
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paperi     However,  it should be  noted that  the decision making 

to use the Schedule III    will  comply with all  objectives as 

mentioned in  this  «ection» 

6)    Concluoioiy 

Preuent  utlliaotion of  fermentation alcohol  in 

Thailand  ir» mainly devoted   to  alcoholic  beverages with only  a 

ornali percentage of demand  in  chemical  industriee.    HoluoBcr; 

has Ion»1; been  uned   as conventional   raw material   for alcohol 

production»     ¿'inures   from  ocintinr-';   factories  :ihow  that  alcohol 

j)roduction cont   in   heavily   affected  by  raw material»   whatever 

it  IG,   generally   sharing more   than  50 '.'3 of   the   total  cent. 

Sugar  cane  crop  han   nbown hi;,heat  potential  of both 

quantity of alcohol  yieln       una  income per unit of 

planted  area.     However,   the   une  of sujar  cane   as  raw  matori.il 

for alcohol  production ia  etj   1  more expensive   than cannava 

end  molar.ses«     lassava wpr,   fount!   to  be  the cheapest  nub a tra to 

but  the   total  product  coat  of  alcohol   it;  still   high duo   to  the 

hii^h coot  of  conversion procor-n.     Kol,"u;r:es  «eeme   to be  tiir  »nont 

suitable   feedstock   for  dintilierieu as  long an   it  in  available. 

Thailand   in  now   exporting  about  ?•>   ' of  total   tnolurüíes »>ro inelion« 

Thin  export  volume  can  he  diversi fidi   for  domen tic  alcouol 

industry.      However,   the  Rvai.lo.hi li '.y  of mo! rum en  will   bo  liioitcd 

by  ih« au*ar industry which la now faeiiur an unaatiafaotorf alt unti on 

:in   the  world m-jrhnt.     The  11 iite-1   amount  WOUJ d   induct»    a higher 
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price.     Thir   makes  other  raw mater'als more  competi ' ive to 

noia as«» s. 

Fermentation alcohol   hnr-  •;on.e attractive 

features    »inoe it representa a renewable enerirv resource and 

can be  uoed  as alternatives  for  oil derivatives!     It   wan 

proved  in Thailand   that  it is  technically   feasible   to  u-e 

95 ;- v/v ethanol blended  with leaci-f.ee   rarjoline,  at   a 

volumetric proportion of  15  '•   '¿xj\   in the  internal  conbujtion 

engine   without  any  luoúiíica rionr;.     ¿he  use  of thir,  n.<>.\:  blciuiin; 

fuel   au  substitue   »or  su   o*-   ;f,;olinf   i<;   eco;iunical   in  vie'.,   of 

^.•inoline' s  orice  in   th*   r.nrhil.      however,   alcohol  blende ci   Tuel 

would  not  at  \jrocent  serve   tl*«.-  purpooe  of Ravin,; in   foreign 

exchange«  since the  cost of molr\s6es itself in one litre of 

alcohol produced is higher than the c.i.f. value of gasoline. 

The program of power alcohol  industry in Thailand 

should  be s* jpwise   developed,   ponr !.bly  COM. : oncia• •*-i   1     0. 

¿he   first  ctep  sh: 11  V>«    'ori;-  on   a   .'-...all   ücole imnlesient.-.;L ' s:i 

vhile   the  second   ::top  is  baric-1   on   utilisation  of  all   av-.i ".¡.able 

molasses. The   final   step  chalí   replace all   t;.o use 

of super gasoline  by  alcohol-blended  gasoline,    ¿hie   at<:j  will 

require other  form;;  of nubntratesi and to a oertain extent, 

will     need  extra lini  for  energy  development. 

Thir: p.?per  tells  that   aov.er  alcohol  industry  in t'do 

country is   a sound possibility,    However,  it must be understood that 
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the optimization of production and utilization of fermentation 

alcohol is a different matter of which an integrated   feasibility 

r.tudy is needed before any  action shall  be taken. 
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Annax 

Tabi» 1    Thailand's productian and Utiliiatien af Alcahal 

(mllllan lltraa) 

Taar Raw Materinla Praductlan Utilizatien 
Export 

3lutincus Rice 
(tan) 

Molaeaea 
(tan) 

95* V/T Patable Induatrial 

1973 25,372 220,950 61.1 59.6 1.5 - 

197^ 3»,¿78 229,948 80.4 78.8 1.6 - 

1975 8,798 179,201 63.9 61.7 2.2 - 

1976 10,515 227,105 76.7 73.2 2.4 •id 

1977 15,656 ¿87,650 96.5 87.4 3.0 6.1 

Table 2 Preductivity  ( >f Planted Area 

(1) Planted Area (1) Productian AverHge Yield  (2) Patential Yield of 
Crop 

(1,000 rnio) (1,000 tana) 

/.Inailo 

[tan/rai) 
Value 

(Baht/rai) 
(3) 

(litren/ten) [litres 
[         re   . 

Sugar Can* 2,8o4 22,564 8.06 2,1*00 70 564.2 

CPeuava 4,359 10,138 2.13 980 262 558.1 

Ma i 7,9 0,029 2, ¿75 0.333 556 236 78.6 

Rica 53.5V5 15,068 0.276 516 409 112.9 
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*«•»**•    (1)    1976/1977 crep statistica 

(2)    averaged over 1973-1? 7 

<3>    expariaantal resulte by Faculty of Environnent and Re• our0e 

Studies,   Xahidol Univsraity, Bangkok 

1 rai «1,000 aq.aeters m 0,395 «oree 

1 Baht (Thai currency) » §,05 US dallara 

..   .._- ..v»»«.w«o iioxai,! ig 1 Litre of 95% Alcehel 

Substrate Yiold or 95% Aloehel 

(litrea/ten) 

Unit Price 

(Baht/ton) 

 — •-- 1 , 

Cast ef Raw aubotrntea 

(Baht/litre) 

Mêlasses 

Sugar Case 

Cassava 

Maize 

Breken Rice 

271 <1) 

70 <¿) 

262 (2> 

236 <2> 

409 (2) 

840 <3) 

300 

460 

If670 

2,640 

3.10 

4.29 

1.76 

7.08 

6,45 

Reaarka (1)    m verace yield fren e*i«tii 1* A4 •'M 11 *«.<-. 4. 

(2) experimental results 

(3) averaeed over 1973-1977 T.O.B. Prices, Banßkek 
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Tabla k   Malaaaaa Production and Utili»atian In Thailand 

(1,«M tana) 

Yaar Production Lacal Gaaauaptian Expart Priea(r.0.B.) 

Baht/tan 

1972/73 526 119 í*07 7aa 

1973/7* 702 210 <f92 1,016 

197V75 678 178 50c 95* 

1975/7» 910 188 722 688 

197*777 1,223 270 953 782 
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l'.Vòlc G Thailand's  total consumption of petrol-n-n 

producto  in  \JH  w   ? approximately * 3,700 million 

litres.     The   Cittern of utilisation,     product  by 

product, in voluuc ir. as follows : 

dirrjol   oil 

fuel oil 

gasoline 

kerozenc,  jet   fuel  and LPG 

}<• :í 

y> :3 

21 

12 rl 

>'ile The volumetric  share of petroleum-baaed 

energy utilized by m-ijor economic sectors in 

Thailand,   as averav;ea  over  the  1^7^-1977 perioi,   can 

be  shown by  tlie   folüowin.i; classifications  ï 

Transportation & Coi.uuinication Vt,C '!> 

Manufacturing 17.o f' 

Electricity «   .oter òupply 16,C '.' 

A ;ricuture   (incluiin;;  fisheries) 11#¿i-'.< 

Sonuercial   ^.'»rvicfí.-j   ruic  Üth-jiv; 10,T. '/' 
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