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PRESENT STATUS OP ALCOHOL AMD ALCOHOL BASED CHEMCAL3 

INDUSTRY IN INDIA —Br K.P.  3HARMA 

1.0 ALCOHOL 

1.1 PRESEN" STATUSi    The production of alcohol wu taken 

up in India initially with a view to utiliso molasses 

»vailabia from sugar f-vctories as a by-product. In 

19311 about 19 distilleries were set up having a total 

production of 3.7 million litres.    Between I931 and 

1947 the production of alcohol increased to 60 million 

litres.    Between 1947 to i960, the number of distilleria« 

increased to 51 with a production figure of 81 million 

litres.   Thereafter upto I966 due to increased availability 

of molasses and growing demand of alcohol, production 

reached a level of about 195 million litres.    Now, there 

are about 101 distilleries in production with an installed 

capaoity of about 600.0 million litres.   Production of 

molasses and aloohol achieved during the last 5 years 
are as follows: 

ÏBAR »LASSES ALCOHOL 
 ,      MILL!« Tfflffflffi MILLION LITRES 

1973-74 1.82S 367.97 

1974-75 2.015 400.60 

1975-76 1.800 ^08.19 

1976-77 2.215 445.23 

1977-78 3.000 500.00 

1978-79 
(estimated) 3,020 537.00 
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*? S£LMLffiW¿>i    AB indicated earlier molasses is the nain 

raw «ateríais used in India for th« production of alcohol 

at present.    The yield of molasses in the country is in 

the range of AO^M of the su¿ar production.    One tonne 

of sugar factory molasela yields about 220-240 litres 

of alcohol.    The production af alcohol  i8,  therefore, 

directly related to the sugar production in India.    The 

estimates of production of sugar by 1982-83 are   of the 

order of 6.S million tonnes,  which will çive over 3.0 

million tonnes of molasses. 

1,3 PHOaJCTTON OF ALCOHOL BY lQflP-fU,..    AB there iB 

considerable scope for technological improvements and 

increase in efficiency,  it  is expected that by 1982-8} 

the recovery of alcohol from molasse will improve upto 

250 litre per tonne of molasses.    The conservation of 

molasses will  also continue to improve with better 

storage facilities.    The actual production is therefore 

expected at  a minimum of 6OO million litres Ly I982-83. 

1.4 TECHNOLOGY FOR THE PRODUCTION OF ALCOHOL«    Molasses 

contain 50% sugar, of which the total fermentation sugar 

is 45$ and *>% i a non-'ermentable.    The molasses are 

diluted to the required Btrer-th and acidified vith 

sulfuric acid ir.  1 .rgu fermentation tanks of mild steel. 

The requisite amount of yeast  and a nutrient,  like 

ammonium sulfate,  is added.     Fermentation takes place 

with the evolution of carbon dioxide and heat.    In most 
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ca... ...bon dioxide i. allow** to «.v. la»o the tJr. 

Frniantcri ar« oooled bj «prefinir nool  .ratar outside 

their walla.    Thn  process of fernctitatioa íB co.pl. t« 

in about 36 bcun, ^«ldin* 6-T* of alcohol in th« «uh. 

The wash Uqrxor i. «tea» aiutili,« to recover the 

alcohol.   Th« divinatici, is do«* in 1>.» eta«*« bj 

t*> different diati Hat ion colui««« Icnovn M „ 

Anaiyaer and Rectifier.    At the «md of rectification, 

95# alcohol  l« obtained, *hi0B iB  called ratified 

«Pirit.    Por moat  app liest ion*,   T«îtlfi«d spirit U 

quit, Buitable and is used Kith or without dénaturant.. 

If 9%*4 alcohol or ehe«!*« u09Ìmi iti „^ired, Mc„ 

tifiad spirit  i. further dlatiiUdi hy making M<)ot:ropic 
mixtum with  beraen*. 

The overall efficiency of of.mrtio. of alcohol 

distill«., t. a co.bination of th«   fern-eatation efficiency 

•«d di.till.tio«, efficiency.    Th«  re^ntation .ffJol«oK 

it »anally in the  ran«» of 7L*to «#, ,he dlgtilUlion 

•tfioimmy in th. ran«* of 95i to <K# «nd th« ovamll 
efficiency 7? to 8^1 

aadfflSJSSfíaíS:»   Th. dl.tlU.rl.« dt.ohar«« o« a» 
MTW  1. utr« of spent **«„ per litre  of rectified 

•Pirlt  produce,!.    The B.O.D.  of ttao ap*nt  wash i. 

aroand 43,000 r^utr, .   Th« concentrate of di.tilted 
inor*«• 8oli<i« ]tl .llohl<(hi    apM|t Mth ^ ^ ^ 

•«aerobi, la^oom and alionad to 4„*n«ifl oyer « p,»iod 

of 35 to 60 day«.    At this .tup, B..0.D. content, l« 

reduced to about 3000.   Thi. ra.irîu.1 «..4. «. JJW  . «• rNinu mad.» it diïtrtt* with frMti 
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89 water to brin* down the R. o. i). ^fn* to tb- ^W(! 

standard and used as water for irrigating sugar-cane 

fields.    A few distilleries are using cow-dun« for 

anaerobic biodegration of spent wash in lagoons over 

a period of 45 to 60 days. 

1.6 PRIÇJS: The prices   of Ethyl Alcohol (industrial 

alcohol) are regulated by Government under the Ethyl 

Alcohol (price control) Order,  1971.   The present 

ex-factory prices effective from 31.10.   1975 are as 
below:- 

(Rs.  /Kilolitre) 

Before  11.10. lQjs      After 31.10. tf 

668.41 

622.20 

Absolute aloohol 
100£ strength 2«50.50 

Rectified spirit 
100# strength 242.37 

Rectified spirit 
94.68* strength 229.47 ç89#10 

( The distilleries are also permitted to charge a maximum 

price of Rs.  150/kl.  on account of the cost of transport of 
molasses incurred by them). 

1.7 CONSUMPTION PATTSRllT The present consumption pattern 
of alcohol is as follows: 

Industrial       310 million litres 
PoUble   170 million litres 
Exp0rta      20 million litres 

T0TAL         500 million litres 

1 
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Further approvala have b«en accorded for the establish- 

ment of units of chamicals based on alcohol as feed- 

stock.    The demand from these units on the basis of 

maximum utilization of capacity is assessed at 120-130 

million litres of alcohol per annum. 

1.8 PRESENT    PROBLEMS! 

(a) The raw material availability for this industry 

depends upon sugar-cane plantation and the utilisation 

of sugar-oane by the sugar factories.    To the extent 

that sugar-cane goes for the production of jaggary etc., 

the availability of molasses is reduced. 

(b) The efficiency of the alcohol industry needs 

improvement.    While an average yield of 225 litres/per 

tonne of molasse« is considered as reasonable, very 

few distilleries have reached this level or exoeeded 

it.    In some distilleries recovery of alcohol has ooms 

down to only 180-200 litres/tonne    of molasses. 

(o)    Pollution control measures require modernisation, 

(d)   The industry has represented that the present 

prices of rectified spirit are quite unremunerative. 

The industry has sought relief either by decreasing 

the price of molasses or by a substantial increase in 

the prioes of rectified spirit.    The present price of 

molasses at Rs. 60 per tonne includes charges for the 

construction of molasses storage tanks at a rate of 
Rs. 20 per tonne . 

I 
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2,0 

2.1 
AfgPBOL BAflEl) Wmfil^jMwrg^, 

AfflsaauLsssfcasaaLi MW*ì«M i. *, eh«,^ 
which car» be everted into «ih/lene or aeelaldelyàe, 

both of which «re atari Liu; martrrJal. for ^«UeU, 

chemical«.     ][n thli  reerofc.   it o*n b« coaled wltt, 

naphtha,  whi;.M i* a.,, .•»ltn* nath.   mrur,- ior t»o pro- 

duction or euch ehanieal«,    He*,,^,  .loeho]  hail  „ ad_ 

vwtage over the petrol«« feal-eteolc bwaiwe    lt i» 

derived froD rewMraM.,  ««ourssn.     It ha« been »ilei, 

a«,»*«* thai,   m a«rtt«. of ,J(,!ndw, wralUblo „{oe|t(| 

of petroleum all  over ta» world «oold bf. mh redteed 

aid that v* should look for- alt ornati re tourtea.    While 

in Ue oat« of alcohol «very ;,»„. thro,,*, the oro, of 

BUifitr oam the aupply of al.cohel ean ho regenérete*. 

Fortuma1el.y,   tadla i. «a* or Ih* i«^ proteo« of 

«Wir cane a,*. ther«f„r* I«*i« cm be on, 0f 11»  ]«*** 

premere of alcohol.    'Ih. 8#MI>nd advantage i. that  it 

oar, be locali,, «vailabT.    The cultivation of mgtr oar» 
car, be apreai for ^ wlda ^ lB ^„^ aJ1 ;pvU Qf 

«r country alcohol CM be gemnrtad.    TMe i„ not the 
oaao Kith petrol«,,,.    Thfl, tl,trd ^^^ lig ^ ^^ 

utiltairw aloohol M feed-etonko are   la.« capital inton- 

ai«, and fall   in ««ih«, ec>.l« «atoRDrr.    Tn «ontraet with 

naphtha the fewer by-product* ar« forrad with alcohol an. 

» faaiHrtook and the plant, aw there*• ],.. explicated. 

H» fifth admnUge i„ thai   the destre«* ualti #f .lonl|ol 

baaed inaertrt«. oan be in .«nil »calo W(stof Md[ apre«* 

all over the country tonaure nlediol itieLF i* «vai labi, 
over a mid* area. 
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2.2 PRESET STATUS;    Alcohol iB basically utilized for the 

making of certain basic building blockt,,   like acetal- 

dehyde,  acetic acid,  ethylene,  acetone and various 

other chemical  producta.    Present  installed capacity of 

various chemical s base* on alcohol   in the organized 

sector    is Riven below.    Tn addition to this,  a few 

chemicale are also produced in the  small  scale sector. 

It  is estimated that  around  WO million litres per 

annum of alcohol  IR being consumed at present by these 
chemical  industries. 

ALCOHOL BASED CHEMTCAT.s 

Products No.  of Installed Production Capacity 
Units capacity xn 1976 utilization 

tonnes tonnes i 

Acetic Acid 9 ?92?0 24984 85.5 
•Acetic Arthydride 5 11770 5700 48.4 
Butyl Acetate 4 3730 3731 43.3 
Ethyl Acetate 8 6390 4915 76.9 
Monochloro acetic acid    4 6900 3652 52.9 
Pentaerythritol 2 1800 298 16.5 
DDT ? 1200 dF,V 107.8 
Styrene 3 33000 21061 63.8 
Polyethylene 1 13000 13000 100 
Acetone 1 1500 30 2 
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U  

But anni 

Butadiene 

3 

1 

3. 

8250 

25200 
3522 

10462 
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42.6 

41.5 

2«3        ECONOMICS OF USING ALCOHOL AS A FEEDSTOCK;    The (Tovernment  of 

India had set up a Committee to make a   comprehensive 

study relating to the growth of industries based on 

aloohol.    The Committee has given a comparison of feed 

stock cost element of alcohol-based* and petro-based 

products and this is reproduced below. 

COMPARISON OP FEEDSTOCK COST ELEMENT OP PRODUCTS: 
ALCOHOL-BASED AND PETRO-BASED 

Aloohol Base 
Feed stock 

cost element 
Kilolitres 

Rs./MT 

I3OO 

Ethyl er.o/propyl ene 
Base 

Peed stock 
Cost element 
Tonnes            Rs/MT 

O.67            2010 Ac et aldehyde 1.3 
Acetic Acid I.25 I25O 0.74 2220 
Aoetone * 2.6 2600 1.04» 3120 
Butanol* 1.9 I9OO 0.8* 2400 
2 Ethyl Hexanol» 3.3 3300 1.0* 3000 
Ethylene 2.7 27OO I.Oí 3000 
Styrene 0.7 ,00 0.32 960 
Butadiene** 2.6 2600 1.00»* 3000 
Vinycloride 1.2 1200 0.5 I5OO 

NOTE * :    The figures for Butanol and 2 Ethyl Hexanol via 

Petrochemical source are deceptive because synthesis 

gas is required as additional feedstock, which will 

mean additional naphtha requirement and therefore, a 

feedstock cost element increase by at least 30^. 

* Made from Propylene by petrochemical route by-product 

from Naphtha Cracker. 
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BA'Jrs 

Alcohol Ht d«11-w«ir*)ri coat   of Rf». 1/- pur lit• 

ftthyl er»/Propyl wn« ai  ins.   "KJQû/-per   tonni.. 

The table above shove a fliLfloline ooìy to the 

preferential ulil.kzn tion oí Alcohol,  as friert o-h a« against 

naplitiíar-baíteri  feedtitoofe.      This <lonn not,  H»pr"*'*<'!nt  at all 

the total coot,   of* production of then e nhnmitmbí. 

ît will   br> «««ri fron trm iabie above,   Him!  there» are 

certain area« vtmr« alcohol  definitely in  IL Sfrtttr and a 

cheaper Fwdiat^,).  than naphtha derived Tí hy 1 e n-î/ pro py 11 «ne. 

*Te havrí aBitymn-f hure,   however,   that   «rtthoi^tf)  * Ui.rler»/ 

propylée will   oont  Ra.  2,»j00/-p«r tonno t.o nnhn,   oven for 

capttv«3 coniwmpUon,  t»ej will  charge WB.   \,OC)0  per tonno 

to a. ueer j) -vini  i ti o relis r to «nnure  Borne ar>rt  of return on 

invoBtnxsnt,.    Neto that, the producto  from Hapht'b«. crakw 

such as e thy Ima«,,  propyl en«,  butadiene and he ni Bite have been 

jointly conted   al   Ih» SRJIK» 'mliie ron inly REI.   ^CKM*/- pnsr 

tonne del iven»dt I.o thr> c\is1oaer. 

It cum  be »<ien   that  the  inerì  ootnt f»Lem«eit   itaellf in a 

clear  indicator of UIF;  areas   in which alcohol   'ban définit« 

adt'inte^? over  nupht iin/nat «ral   g%a arri ATOAD  in which leas 

pri&ritlen nwLd bo «riren lo *l*ohnl  «ml 'In  fivrt r>«tr««- 

ohenloal growth ocmlti  b« errwiivyel.    «ilthoi^h,  for Miampin,, 

th« coat  o*" Tend»torlt   *>! effluì t   t n m&r.ufacture of *«thiylarw 

fron »ilRoìwl  apr'înrn »o ho -l;. :-tr\-»T   •¡••kr. •,   >V.  cr-tar.omjr üf 

Bias* of naphthíj    e rv.^erjovlitmn eaarnr ubi lí»«tion could 

well nuk« rirphl h'i  Crn.ek'M- am-  viable thntt alcohol. 

Therefor«!, arcai? ruch  an  eihyUnr»,  otyreno,   find vinyl 

ohJoTirJH  should be p;ivr,n 1««, priority and   in  fart   for 

such chemical».,  Kaphtha/Natura!   Cos   "I ant« shoukl be ftivon 

profernncc.    iruwnr,  in tic areas such n« acot, aldehyde, 

acetic  acid,  »net.one.  Uitarol,   ?-*Xhy)   hnaanol definitely, 

the istroea rtnould be on al mho i  TUM»  in fwM  naptha-batied 

petrochemical  uniti for- nm* r.h«?rdcala should not be alloma 

as they forr» th« t,wi'< of ••unftai r ».onopoHat in .-ontpet it i on 

afai.n«t alcohol .    it han been arpied  by troait  pert rue hemic al 

unitn  that propylene should not  OP cotteti at  He».   ^,000 per 
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tonne but at almost fuel value to make either Acetone or 

Butanol or 2-Ethyl Hexanol  more economically viable. 

The time has come to look at the whole picture from 

international trend viewpoint and to reepect porpylene to 

the extent that it ia correctly utilized.    In fact,  today 

propylene is charged at a much hipher price than fupl and 

almost as high ?.3 ethylene in the international market 

purely because most of the propylene is going towards the 

manufactures of Polypropylene.    It may,  therefore,  not be 

economical to use propylene for the manufacture of chemicals 

Khich could more easily be made from alcohol,thereby diverting 

the propylene for the manufacture of Polypropylene. 

2.4        PRESENT PROBLEMS; 

(a)        Alcohol based chemical industry have been finding 

difficulties in getting regular supplies of alcohol 

throughout the year.    The processes are of   continuous 

nature and if disrupted for ttant of alcohol,  the 

production efficiencies suffer es during a shutdown 

and start-up, the raw material is wasted. 

The price paid for the alcohol by various industries 

varies from Re. 0.60 per litre to Rs.  I.5 per litre 

from state to state.    This is due to a wide variation 

in the taxes as well as variety of levies imposed by 
various statec. 

In some C-K.; alcohol hac to ^e transported over long 

distances.    Thi.> -idda to the  cost and causes 

irregular supplies due to non-availability of trans- 
port facilities in time. 

(b) 

(0) 
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