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PRESENT STATUS OF ALCOHOL AND ALCOHOL BASED CHENICALS

INDUSTRY IN INDIA ---By K.D. SHARMA

ALCOHOL

PRESEN' STATUS: The production of alcohol was taken

up in India initially with a view to utilize molasses
available from sugar fctories as a by-product. In

1931, about 19 distilleries were set up having a total
production of 3.7 million litres. Between 1931 and

1947 the production of alocohol increased to 60 million
litres. Between 1947 to 1960, the number of distilleries
inoreased to 51 with a production figure of 81 million
litres. Thereafter upto 1966 due to increased availability
of molasses and growing demand of alcohol, producticn
reached a level of about 195 million litres. Now, there
are about 101 distilleries in production with an installed
capacity of about 600.0 million litres. Production of
molasses and alcohol achisved during the last 5 years

are as follows:

YEAR MO1.ASSRS ALCOHOL,
MILLION TONNES ___ _ WILLION LITRES

1973-74 1.825 367.97
1974-7% 2,015 400,60
1975-76 1.800 408,19
197617 2.215 445.23
1977-18 3.000 500.00
1978-79

(estimated) 3.020 537.00
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RAW_MATERIALS: As indicated earlier molasses is the main
raw materials used in India for the produotion of alcohol

at present. The yield nf molasses in the country is in
the range of 405" of the sugar production. One tonne
of sugar factory molasses yields about 220-240 litres
of alcohol. The production of aleohol 18, therefore,
directly related to the sugar production in India. The
estimates of production of sugar by 1982-83 are of the
order of 6.5 million tonnes, which will give over 3.0

million tonnes of molanses,

PRODUCTION OF ALCOHOL BY 1682-83:~ As there is
considerable scope for technological improvements and
inorease in efficiency, it is expected that by 1982-83

the recovery of alcohol from molasses 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 600 million litres Ly 1982-83,

TECHNOLOGY FOR THE PRODUCTION OF ALCOHOL: Molasses

contain 50% sugar, of which the total fermentation sugar

is 45% and 5% is non-‘ermentable. The molasses are

" diluted to the required strer~th and acidified vith

sulfuric acid in i .rge fermentation tanks of mild steel,
The requisite amount of yeast and a nutrient, like
ammonium sulfate, 18 added, Fermentation takes place
with the evolut.on of ecarbon dioxide and heat. In most
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¢amen ¢ardon dioxide is allowsd to enoape into the air,
Fermanters are ocoled by spraying nool water outsaide
their walls. 'the prooerss of fernentatios is coaplats
in about 36 hourw, yielding 6-T% off alcobol in the vash.
The wash iiquor is gtean diatilled to rocover the
alcohol. The distillation is done in tio stages by
two different distillat ion columne known am an
Analyser and Recti fier, At the and of rectification,
95% alcdhol iw obt ained, which is called rectified
opirit. Por moat applications, rectified apirit ia
quitr sultable and is ueed with or without genaturantse,
It 99.5% alechal or ahaclvte glcohol is required, rec-
tified spirit im further disntiiled by making aseotropic
mixture with benzene.

The overall efficiency of operation of alcohol
distillery is a combination of the fernentation efficiency
and distillation efficiency. Tha fermontation efficiency
1o wsually in the range of N%to 864, the distillation
efficiency in the range of 951 to 98% and the overnll
efficiemy 72 to AHA

EFFLUENT TREATNNT: 'The distilleries discharge op an

average 15 litres of 8pent wash per litre of rectifi od

spirit produced. The B.04De of tho epent wash ig

around 40,000 ng/l itrc, The connentration of disswl ved

inorganisc solidas jg also high, Spent wash is kept in

anasrobic laroorme and aliowed to degmde over a period

of 35 to 60 days. At this stage HB.0O.D. contents i

reduced to about 31000. "Thia reaicual warte is diluted with freeh
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89 vater to bring down the B, 0, 1, oontant to the remiwned
standard and used as water for irrigating sugar-cane

fields. A few distilleries are using cow-dung for
‘anaerobic biodegration of spent wash in iagoons over
a period of 45 to 60 days.

1.6 PRICES: The prices of Ethyl Alcohol (industrial
alcohol) are regulated by Government under the Ethyl
Aleohol (price control) Order, 1971. The present
ex-factory prices effective from 31.10. 1975 are as
below: -

(Rs. /Kilolitre)

Before 31.10. 1975 After 31,10, 75

Absolute alcohol
1004 strength ' 250,50 668.41

Rectified spirit
100% strength 242.37 622.20

Rectified spirit .

94.68% strength 229.47 589.10
( The diatillerieq are also permitted to charge a maximum
price of Rs. 150,/k1. on account of the cost of transport of
molasses incurred by them).

1.7 CONSUMPTION PATT4RN: The present consumption pattern
of alcohol is as follows:

Industrial sesssssencsrsses 310 million litres
Potlhle 0000008008800 170 million litreﬂ

Export! ®tssvssscconcens 20 million litre!

TOoOTAL sesscsecocsseses 500 million litres
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Further approvale have been accorded for the establish-
ment of units of chamicals based on alcohol as feed-
stock. The demand from these units on the bvasis of
maximum utilization of capacity is assessed at 120-130

million litres of alcchol per annum,
PRESENT . PROBLEMS:

(a) The raw material availability for this industry
depends upon sugar-cane plantation and the utilisation
of sugar-cars by the sugar factories. To the extent
that sugar-cane goes for the production of jaggary ete.,
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 molasses is considered as reasonable, very
few distilleries have reached this level or exceeded
it. In some distilleries recovery of alcohol has oome
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 prices of rectified spirit. The present price of
molasses at Rs. 60 per tonne includes charges for the
construction of mclasses storage tanks at a rate of
Rs. 20 per tonne .
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ALCOROL BASED CHEMIC A3 INLAISTRY .
AIOHOL AS FRED-STOCK Kthyl aleohol {w = chemical
whi.ch can be comverted intp sthylere or acotnldehyde,

both of which are etart ing materinle for rsynd het e
chonicalas. In thia regpect, it can be ¢owrsred with
naphtha, which ig an altornatis. vearss Cop Lha pro-
duct ion of suah chenaicaly, Howmuver, slookol has an ad«
vartl.age over the pefrolesum foed-otock bucmure i1 {9
derived from renewstln resourien, 1t hus beeq widely
acceptad that in a rgtter of deendens, available elocks
of petroleum all over the Nor ld could be mach redsced

ancl that we s¢hould 100k for altornative scurces. While
in the case of sleaie] vary gymar thronge the ocroy of
Bugar cane the supply of alcomol cap bo regenerst ed,
Fortunately, Iwdia is one of the |argeat producers of
Sugar cane and therefore Indis oun be one of the largest
pradiere of alcohol. 'Mhe Becorkd advantage je that it
can be locally available, Thn cultivation of augAr carm
car be spread far mid wlde and in almoot sl parte ot
our country aloohol ecan be genermod. Thia is not the
cave with patrolewm, The tiy rd advaniage ig that planty
utilizing aleobal am feed -storks are loss capital inten.
8ive and fall in neliun scalw calegory. Tn contramt with
Naphtha the fewer Qe-products are formed with alcohnl am
u feed-atock and the Plante are therefore lasn connl icated,
The: fi.fth advarlage in 4hat the downaiream units of alonhol
based industrtes oan be in samnli scaln ssctor and sprear
all over the country becaure nlcchol iteelf 15 aveilable
over a wide srea.
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2.2 PRESENT STATUS: Alcohol ig basically utilized for the

making of certain basic building blocks, like acetal-

dehyde, acetic acid, ethylene, acetone and various
other chemical products. Present installed capacity of
various chemicals based on alcoho! in the organized
sector 18 given below. Tn addition to this, a few
chemicals are also produced in the small scale gector,
It is estimated that around 300 million litres per
annwn of alcohol is being consumed at present by these

chemical industries,

ALCOHOL BASED CHEMICALS

Products No. of Installed Production Capacity
Units capacity 1n 1976 utilization
tonnes tonnes K4

Acetic Acid 9 29220 24984 8%.5
*Acetic Anhydride 5 11770 5700 48.4
Butyl Acetate 4 AT7130 31781 43.3
Bthyl Acetate 8 6390 4915 76.9
Monochloro acetic acid 4 6900 3652 52.9
Pentaerythritol 2 1800 298 16.5
DpT 2 4200 4577 107.8
Styrene 3 33000 21061 63.8
Polyethylene 1 13000 13000 100

Acetone 1 1500 k(¢ 2




1. 20 30 4' 5'
Butannl ) 8250 3522 42.6
Butadiene 1 25200 10462 41.5 .

2.3 ECONOMICS OF USING ALCOHOL AS A FEEDSTOCK: The fovernment 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 OF FEEDSTOCK COST ELEMENT OF PRODUCTS:
ALCOHOL-BASED AND PETRO-BASED

Alcohol Base Ethylera/Propylene

Feed stock Base

cost element Fead stock

Kilolitres Cost element

Rs,./MD Tonnes Rs/MP

Acetaldehyde 1.3 1300 0.67 2010 i
Acetic Acid 1.25 1250 0.74 2220 |
Acetone * 2.6 2600 1.04% 3120
Butanol# 1.9 1900 0.8+ 2400
2 Ethyl Hexanol® 3.3 1300 1.0* 3000
Ethylene 2.7 2700 1.0- 3000
Styrene 0.7 /00 0.32 960 .
Butadiene*"* 2.6 2600 1.00*t 3000
Vinycloride 1.2 1200 0.5 1500 \

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 petrochemioal route by-product
from Naphtha Cracker.




BAYTS
Aleohol at daliwwred cost of Ho, 1/~ par Jitrae
Ethyl emo/Propylene at ks, WOO/-per tonn.

The table abnve shows ~ mitdaliine only tu the
preforential wiilizalion of sludiol ag fredet ook am agninst
naphtua-haged {sadotock., Thiw doma not reprrerscnt at all
the total coat of productien of thrre chemical:.

1t will br aeen fron the table abowve, thpl thers are
certoin areas where alechs] dafinitely in a better and a
cheaper feedatocel than raphtha derived r!ﬂ?h;rlen-e/‘propy'lleme.
We have aperunc? hwre, however, that althowrh «".”!J'lﬂm,/
propylome will cost Re. 2,590/ -per Senne to mako , oven for
captive consumption, they will charge He. 3,000 per tonne
10 a user p ant 1n order to ennure soame st of return on
inveptment, Note that the produets from Naphthe craker
such as cthyleme, propylens, butadiene and henzene have been
Joinkly costed al the same value mainly Ra. 3,000/- por

tonne delivered Lo the cusiomer.

Tt com e seen thal the feed comt element itmelf in a

clear irdicator nf vhe aress i which aleohol ‘has definita

advantage over aaphtin/nateral gig amd avean in vhich leas

prioritien nsuld “o riven 10 mleshni mnd in fuert netro-
chenieal growth covld bn emceaniraged.  Mthough, for exampla,
the comt, of feadstork oloment 1 n manufacture of obnyluns
fram 2Inemhal approrn €0 by a)s SRy Towe sy v wmonamy of
8ize of mephthn  <rraker/od imum energy ohilination could
well make Baphthy Crreloss goes viable bhan alooha),
Tharefore, arean vuch ag shylen, styrern, and vwinyl
chlorida should be piven lesn priority anl in fat for

such chrnicals, Narahth;sn/Nn‘turaI bas "lanty should be given
Prefercncn, Huwover, in the aress suveh m arnt.aldehyds,
acetic o id, acelone, tutarol, 2-ethyl hexsnol dfinitely,
the strees should Ve on alrmhol md wn far't naptha-based
petrochemnical unita for such chemicals should rot be allownd
as they form thy basio of wntu1: nonopalintic competition
againut alcohel . It ham been argued by et petrochemical
unitn that propylene should not be costed al Ru. 3,000 per
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tonne but at almost fuel value to make aitlier 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 respect porpylene to
the extent that it is correctly utilized. In fact, today
propylene is charged at a much higher price than fuel and
almost as high ~3 cthylene in the internatioral 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
which could more easily be made from alcohol ,thereby diverting
the propylene for the manufacture of Polypropylene.

2.4 PRESENT PROBLE!S:

(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 want of alcohol, the
production efficiencies suffer es during a shutdown
and start-up, the raw material is wasted.

(v) The price paid for the alcohol by various industries
varies from Rs. 0.80 per litre to Rs. 1.5 per litre
from state to state, This is due to a wide variation
in the taxes 23 well as variety of levies impoged by
various statec,

(o) In some czic. Llaochol hac to “e trarsporied over long
distences. Thi: adds to the cost and causes
irregular svpplies due to non-availability of transg- .

port facilities in time,









