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Th: purpose cof this mission was to advise and assist

the staff of tt National Chemical Laboratory (NCL) in

Introduction

their studies on conversion of glucose into ethanol and to
participate in the International Chemical Reaction
Engineering Conference (ICREC) 9-11 January 1984, Pune,
organized by the National Chemical Laboratory.

The time in Pune was divided between actendance at ICREC,
combined with informal discussions, and intensive formal
discussions of the whole Bioscience and Engineering project
DP/IND/80/003, in which I took part alongside the two other
consultants, Professor Moo-Young and Professor Bungay; we
are reporting independently but our work was very much in

concert, The principal NCL participants were:

Professor L.K. Doraiswamy (Director)

Dr. R.A. Mashelkar

Dr. M.C. Srinivasan (cellulose utilization)

Dr. C. Siva Raman (retd)

Dr. A.I. Mascarenhas (plant tissue culture)

Dr. 1rs. H. Siva Raman (immobilization, biogas)
Dr. P.K. Ranjekar (genetics)

Mr. S.R. Modak (culture collection)

Dr. N.G., Karanth (ethanol reactors)

In Bombay I had useful discussions with Dr. Mitchell and
Mr, Nesargi at the British Council Offices.




3. General comment on NCI..

Before making more detailed comments on the project studies I wish to record
a general opinion regarding NCL. The ICREC meeting provided an occasion on
which a wide variety of international experts could form their own opinien
of NCL's organizing capability and effectiveness, as seen through the ICREC
meeting, and also of the general standard of their work as noted in the
numerous informal visits being paid to different parts of the complex
during this period. Throughout, all these aspects found high praise and
there was a complete and remarkable absence of adverse comment.

4, Cellulose Conversion Studies.

Tte work reported to us was scientifically sound and tactically correct but
there are some uncertainties regarding middle- and long-term strategy.

As reqards the long-term strategy some uncertainties are inevitable since
progress elsewhere, in programmes which are undeniably more advanced, has
not yet resulted in any wholly-agreed scenario. The present view of
alternatives comprises ...

4.1. Direct bioconversicn of native lignocellulose (MLC) e.g. wood waste,
cereal straw, or specific ‘'energy crop'), with minimal jpretreatment, into
desired end-products.
The avai.able end-products each correspond to a specific overall
prozess, and process choice therefore requires decisions about
end-product market values, and -about what specific NLC it is
intended to use as the raw material for processing. Examples
would be SCP, as in the Waterloo Chaetcmium process, or a
biolegically delignified energy feed (for ruminants), or "solvents"
including ethanol or acetone/butancl from suitable combinaticns of
cellulolytic and fermentative organisms. "HMinimal pretreatmeent” is
cost-sensitive and must avoid discarding any utilizable fractions
such as pentosans (hemicellulosics).

The only NCL work in this category has been that done with Penicillium

janthinellum,

*

I feel this is now due for strategic evaluation, If in the light of this
the route offers any specific advantages, a plan for process development
should be set up for evaluation,

Additionally, the NCL group should set out to gain some modest first-hand
experience with cellulolytic Clostridia, possibly Jhermophilic or
mesophilic., These organisms seem likely to be important in mired-culture
systems for direct bioconversions of NIC.

4.2, Fractionating pretreatment of NLC, without effectiv2

saccharification of the cellulose component.
Processes like that developed by lotech use physico-chemical means
to resolve the NLC and leave the cellulose component as a polymeric
glucan. Their value, if proved to be practicable, will depend on
the total use-value of all major product fractions. Possible uses
of the lignin fraction giving sufficient added value (eg as phenolic
feedstocks) are needed. The hemicellulose fraction will normally
be obtained as a hydrolyzate and optimum uses for pentoses, not
necessarilv by bioconversions, need to be found. The cellulose
fraction may be partially depolymerized; it may be suitable for
direct bioconversions (in which case cf. 4.1 above}; it may be
usable directly as a ruminant energy feed; it may ke an optimal
substrate for enzymic saccharification (see 4.3., below).
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NCL has no direct experience with this approach.

*

1 thirk its main roie here should be to keep a close and informed watch on
what is going on elsewhere. However same specific outcomes of this aproach
would repay study using same of NCL's physico-chemical expertise. First is
to make an analytical study of the possible Indian demand (market) for
furfuraldehye (obtainable from hemicelluloses/pentoses by wholly known
technology). Second is to initiate some laboratory studies of possible
technical uses for lignin fractions in the Indian context. Work on the
bioconversion of crude pentoses to ethanol or to acetone-butanol is not
recammended, but their conversion to SCP with Candida yeasts should be
"firmed up" so far as is necessary to pemmit strategic evaluation,

4.3. Hydrolysis of NIC.

4.3.1 Chemical nydrolysis. A number of attractive technical approaches to
NLC hydrolysis, with minimal pretreatment, are now canvassed or will
shortly be announced. Their critical evaluation in an Indian context is
very desirable

*

Sameone at NCL should accept this as an on-going responsibility, taking
full account of the nature and alternative use-value of raw materials in the
Indian context and the need to ensure maximum added value from all the
hydrolysis products.

The actual (rather than notional) suitability of the hydrolyzates for
bioconversion should be considered, noting that processes which postulate
simultancous bioconversions of different sugars are unlikely to be
practicable,

The advantages of chanical hydrolysis are speed, efficiency, and
versatility with respect to raw materials. Potential utilization of the
hydrolysis products is equally versatile since sugars are the ‘clessic'
substrates for so many fermentation processes, but the suitability of the
actual hydrolyzates for the chosen organism must be demonstrated.

4,3.2 Enzymic hydrolysis. Satisfactory enzymic hydrolysis of cellulose
almost certainly requires more extensive pretreatment, out of which any
other utilizable substrates (e.g. pentoses) must be recovered for
exploitation. The pretreatment may thus amount to NLC fractionation, as in
4,3 (above). Enzymic hydrolysis is slower and less intensive, so raquires
larger plant equipment, but should be fully bio~-compatible both for
simultanecus and for subsequent bio-processing.

From the work on Penicillium funiculosum, NCL has its own very promising
leads to cellulase enzyme production.

*

As priorities for this part of the programme 1 recommend an intensive
attempt at improving the wild-type strain by selection and mutation using a
simple and standardized primary screen.

Simultaneously, using the wild-type strain, the possibility of
'switching-on' a satisfactory rate of enzyme secretion by nutrient changes
on a high concentration of sugar-grown mycelium should be investigated as a
basic problem in microbial biochemistry.

It will then be possible to decide on the optimum tactics for enzyme
production, wnich should then be folilowed in detail using the best selected
strain available by that time.

In parallel with the above work, the not-negligible problem of the actual
ptocess technology for a successful enzyme hydrolysis of specific
pre-treated NLC should be investigated as a separate study.




5. Molasses bioconversions.

Strategically the important feature of NCL's actual and potential
contributions in this field is that, unlike the situation with regard to NLC
exploitation (above, 4.1-4.4) molasses-based industries actually exist ‘as
an important sector of the Irdian economy. The particular situation with
regard to industrial alcohol production is complex and has been very well
reviewed in an important series of articles in the Indian ‘Economic Times',
copies of which are appended to this report.

Contributions from NCL are therefore to be sought not only in the devising
of new overall process technology, but in shorter-term improvements to the
economy, overall profitability, and social benefit of an existing industry
whose individual installations are at very varied technical levels,

5.1 Improved veasts.

Important limiting factors in industrial alcohol production in India are
the tolerance of the yeasts used to temperature, to the inorganic salts
content of the molasses, and to ethanol itself; these tolerations are also
interdependent (eg supraoptimal temperatures affect ethanol tolerance). It
is by no means self-evident that suitable strains can be selected from
within the normmal range of Indian distillery isolates but there are good
grounds for believing that better strains, which are also fuily compatible
with existing practical technology, can be found, particularly by using
appropriately selective methods such as are now being described in the
literature.

*

1 recommend this as an integral part of the programme, well suited to NCL's
existing set-up, and with due attention to the technology-transfer aspect,
making the new strains available to industry with good feed-back concerning
their practical performance.

The particular problem of developing strains which combine a gocod spectrum
of tolerances with other desirable features such as adhesion or high
flocculation will also be directly relevant to the optimisation of some
kinds of new process technology specifically for practical fermentacions
using Indian molasses (see 5.2 below). Such combinations of features can be
secured by the standard methods of classical microbial genetics, and are
not without basic science interest.

If the operating temperatures of Indian distillery fermentars can be
allowed to be higher, with considerable direct advantages, some simple
improvements in the basic process technology will also be desirable and are
considered as research objectives below, 5.2.2 .

5.2 Immobilized yeast technology.

5.2.1. Immobilized yeast reactors.

The NCL team has successfully developed most aspects of the technology
needed to design, operate, and assess the pilot scale immobilized-yeast
reactor.

*

It is important that laboratory-scale research on the basic procedures
(yeast selectivn, immobilization procedures) should continue, with the
added aspect that it will be posciole to test improvements on the larger
scale.

Physical properties of the immobilizate that are actnally crucial will only
become apparent on scale-up.




———
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The problems associated with gas hold-up can only be tested meaningfully in
the larger reacter and this will be one of the most important lines of
experimental work, for which simple reactors of various designs should be
tested.

I do not precluce the eventual adoption of horizontal-bed reactors, which
if suitably constructed incur only the minor penalty of floor-space.

5.2.2. The pilot plant project.

The basic technology now available at NCL 1is sufficiently advanced to
justify the agree¢ project of building a pilot plant which will include
facilities for all five stages of a full process, namely

(1) substrate preparation

(2) catalyst preparation

(3) fermentation stage

(4) product recovery by distillation
(5) stillage (effluent) treatment

Such a complete installation is now necessary for meaningful experiment-
ation to be pursuzd on each one of the above aspects. Recommended topics
for WL to pursue would include:
*

substrate preparation: finding suitable flocculating agents to

improve clarification of Indian molasses and investigating

settler design;

catalyst preparation: see 5.2.1., above; scale-up of procedures;

fermentation stage: see 5.2.1 above; also temperature control
(see below); ethanol recovery from vented COp, especially if the
operating temperature can be raised;

product distillation: heat-pump applications, if possible to
include refrigeration of fermentation stage (5.3 bpelow).

stillage treatment: ccntinuous biogas production from a real
stillage, see 5.4.

Note once again that most of these objectives, if realized, cculd have
benefits in the existing industry and be applied piecemeal, but their
effective pursuit will only be possible if the different experimental lines
can be operationally linked to the running of the pilot-scale plant.,

5.3 Ethanol recovery.

*

As already indicated, operation of the pilot plant will be essential for
meaningful demonstration of the application of heat-pump technology to
ethanol distillation, However, the transfer of this application into
practical distilleries, which could constitute a major operational economy,
does not depend on the technology of the pilot-plant as a whole, and should
be pursued as an independant objective. At the same time extension of the
heat-pump technology so as to provide refrigeration should be investigated
as this will be very advantageous, first for allowing better temperature
coritrol in Zermentations and second fcr facilitating ethanol recovery from
off-gases,




5.4 Effluent treatment
*

Efficient and cost-effective biogas generation from stillage is
almost certainly the best answer to the very real problem of
distillery effluent. The basic directions of the technology that is
needed are already clear, and the availability of a real stillage -
from the pilot-scale distillation systems, see 5.3 above - is the
essential pre~requisite for effective research and process development
on this aspect. As with distillation systems, however, the development
of a practical technology will find direct applications into existing
distilleries.

6. Conclusions

On the overall the biotechnclogy programme at the National
Chemical Laboratory is in good state and provides an excellent basis
for fruitful future work.

Detailed technical and strategic recommendations are given
in Chapter 4 and 5.

-
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Despite an anticipated increase of
geacly 12 per czot inincustrial alcohol
produstion during the alcohol year
1982-23 (November-October), tie
alcotol-based indusiries in the coun-
try 2r= faced with farge undertetlised
capacit y The potes “of several 2lco-
kol-Sased p.'c::-c... hzve come dowa
in recent moats with adverse efiect
op productios.

The exorbitant price of alcohol
imported by the 2!cofol-basad indus.
tries in the {eficit states frem the
from the surpiss states have tumed
the siiualsn precanous duning 1932.
83. They had howsver. perioraied
satisfaciori!y during 1981.82.

The alcohoi-based industrizs im-
proved their capacity- etisation der-
ing 1982 ir<pite of the shonf:llin ke
supply of a!:c-':*c!. but have sulizred

tback during 1933, This was mainly
because of stuzzish demand for thair
products, whils ke cost of cparations
bas gone us sub:eatially.

ehaip

The high grice iscumed by the
coasyming inlusiries on incusifial
alcobol s net ke ::.use of wzat of
sufficient capa=ity in the distilfenss in
the couatry; nor there has been shore
tage of riolisses, .h- raw maten]
required for al7chol produciion.

The number of \....u-':r.:: ia the
county in Sepiember 1932 intzlizd
141, with zn instalied capacty of 2

. Bt over 90 milicn litres. A foasitis
utilisation cf §8J per cent of the instal-
led capaciiv would have zasily en-
abled 2bout 739 mition kitres of 2':0-
kot production, sufll.cizat to meet the
prevailing demand.

That the melaises stock with the
Cistllzrizs has 210 been eood is evi-
dant from the Ja¢
ment to permit their export. The
decision has ostzrsibly been t2ken 10
geblizve the disu'iznes of their Jerge
accumuladion with hem

Eveasa, capac _\-u.mu'.icn hac re-
mained consitesiiy trlow exprcias
tion. With a: *r““lo,z, srestimzted ai

75 o €50 mlicn Litres guting the
'zchol ye s (022.83 the linely canace
frv-unlisalion w'if b2 about 67 per
cent. [n the previous year, the ostput
ef alcobol was evpesred (0 b2 SIS

million fitres and capacity-utilisation
was Rizher '3t 73 per cent.

Following a sharp s=tback ig alco-
kol output duning }575-80, the capac-
ity-utilisation ia the distilzries had
r=ached a low of 49 per cent frcm 68
percentiz 1378-79. This had ledtoits
sevare shartags thea 2ad ssvorely
affected the a'cohst-based indusisies
dunrg 1579-50 aad 1530-81.

The demand for indusiriai a'sohal
during 1932-83 was esiimatad at 630
to ) milica Lires. With expccted
produztion :enal:ﬁng befow 69 wil-
lion litres, the skortlall between
avaifability ard reguiren:ents bas
been nearly 10 cullicafitres. The g2
terween demand and supply was thus
about 100 10 130 milioa litres in tbe
precedig year.

polyethylens, butyl acstate, ctc.,
which have grown appreciably in re-
cent years. Ard their performawe
bas been in accordence with the
availability of the fecdstock ai a
reasonatie poice.

The capacity-utilisation in ths ace-
tic aciid industry improved from £2
perceat in 1980 to 73 per cent dunng
1581 and was estimatad at 80 per cent
duriog 1952, Sunilecly, acetic cnhyd-
rids indusiry showed a hijher czpac-
ity-utilisation 22 39 per czui du=g
1952 as comparcd to S5 per ¢zt in
1951. But during 198, though diic oa
procugiion performance are no: tveii-
atle, indications are that the sitcaton
has tureed depressing fer them.
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But for the exisung siuzgish Ce

on of the gevern- ¢ ! mazd for their producs, the size ef

the cctumatad shonfali in 2icohol re-
quirements wguld heve produced con-
sidzrable adverseimpact 07 the WOrk-
ing of ihe alichol-bas:d industrizs.
Inste2d, recessizted by the unzeoro-
mic operatiors, (h2y have been forced
to curiad their indusinal 2icetol off-
take from the distiiiies 2t Fre-
V3000 PHTTS.

Arcihel is the basic feeds'nek for
cach chemiceb industries a5 asctic
2cid, acetic 2nbyvdnde. «tyrene.

tne

The growth rate in the annual
irdus-ral alcol:ol requirements in re-
ccrl years 1s 2round 10 per cent, To
sustzin the prow ing demand for iz,
hol, therefore, stcady nCredse in
nrclasses curpat is neees :zn Innthey
words, e fuctuations it aragl
cuipuat are closely u‘fateh 1o ~oger.
cane produzrian, WiosE Wasie by
produsi, ofter culrachng segar, oo
molasses, Whils theiz 32s buea con.
€tazt revicws of policy €1sions oa
sugzrcaun and s.iz3r ICUsnes, e
prokiems foczd hy (e 2leohici ant

.’ alcohol-bassd industriss

vestof 134 m

‘reachsd a peak ¢ 8.4

Y mnbumnilan Y WINPT

bave been
treated casuzlly.

As sugarezas preduction fel by 15
per ceat ia i979-33 over the previous
vear, sugar cuip ered 3 much
sharpcr fall of 4.3 par cent 3nd
mclasses produciioe suilered 22 even
shamper setb2zk of 23.3 per czrt in
production. Conseguently, mndustriad
aicohol outpur dacuned by 11.9 per
cent to 335 melor dues from 252
miliion lizrzs dunng 197879 (Table

1.

The fall in production resulzed in s’
acute shorrage dunng 1978-3 and in
the early part of 1935-81. The st2p s
in vanous lzvies tnposed by the sur
pius states 2t this juncture further
agaavaied the sttuzuon.

Following 2 humper sugarcane har-
a5 toxnes duning the
-v:A-ﬁ. su:;. oyt

millicn toanas.
Production of m:lzises a!zo spuried
by 82.2 per c2nt o 4.0 mittion tean?
cver the pr:\-' s sugar year. Though
a «lizht Jdecing in sugar cape cuning
16521-85 is €a 'ae cards, molass
output is expesied 10 fall
miliion tonnss

Nivershaiess. the level of wolassss
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increased consumption by industries
from-the surplus states.

Perhaps, the cfi-take oy the alco-
hol-based industrisc would have been
better dsspite e existiag sluzgish
demand for thex producis, i2d the
prize of indus'nal alcohol beca kept
at a more reasonzblz.fevzl. But this
has not been so. In the procass, iarge
czolasses stoeks in the w2ke of bum-
per sugarcane production, and alce.
hol, in the face of lower off-talie
zccurmulated with the distiilenes in
recent montks.

Alcohol-based indusirizs,
{ore, afizcted by slack 2emrand cn the
one kand ang by exortitan? prizes of
their feedstock on the other, have
been constrainted (0 cperate on 2
Jow-key. Treir off-iete of industnal
al:chol from the di rics bas arts-
nuated over the mon'iss. This has led
to large inven'cry accumulaucn of
2lcohol and maoiasses v the distd-
leries forcing their exzori evea at
nane-too-remuneritive prices. Bul it
i5 a modut point w hether exporis offer
the nizht ramedy. -

Mzharashrra, Utrar Pradosh, Tzmd
Nadu. Andhra Pradesh aa Karnataia
2re the leading alcohol producing
states in the country. Te first rwo
ren..o‘.cd sia‘es account {5r neacly
S50.p2r cont of the roral anaual indusi-
sl z.;o‘xrl cuiput 12 i countny.

As 2lcohol has to ke produczd frem
agro-based cellulosic matenzls or
materiys containing starch or suzar.
the waste by-product of sugarcans
(molasies) has paired rmocriance.
The prodlem of disposig the waite
‘turned into a2 revenus ez
10 the sezar industry by 25
distiilenics 0 procuce 2lzoho’.

Evidznst, ir.sxcad o' iasuriing ex.

theye-

the sugar f ztoriesin zh»‘ clur

stafzs hiave oz ben e;'ur.‘ Sy earing
inccme 1o producing alv -hal m iheir
distizier:s. In the beginit:
per ton 2 of molasser Wi aift loa.
Dut «hiquezetly incrler 10 asere
ged azhly of molnies, i
A-grads was raisedfrom Bs, x'.':o s
6 per tonnes, including Rs. 23 pur

‘.
f\\.n"

By

Sahetiya Srchand :
The Econcmic Time: Research Bureau

tonne for construction of
racks.

1o 3ccerdzace, (e sups
industnzt »icer i was also fix:.
1.07 per liire. However. the '~.;':f‘°‘fd
by the consoiming industrizs b BoeR
hizh 2nd difZiont oM states A al208
depending upan the dutes apessd,
In adéition. the commaoay 2Uracis
ceauai Urion exciss dun 2° Rs. 3
fer tonne and a surchage 30 5 per
ceni. 1 hs, in helarzfilia, e cost

Rs. 1.53
;\:r l.:rc. i Cuar Fr-‘—‘f’t it s avail-
a='s at Rs. 1.45 s1 e, in West
F’r‘m the "'IC: "l'l tre bas hovered
at R, RN R‘ 2.20 Pl Lreandia
Gu :zr,{ ke ped2 QUCLS iw3s atone
time. Rs. 3 ) por liirz which was
taier broyel d:‘r\';‘. 0 Rs. 1.95.

In the eflumstacces, cniv a co-
ordinzrec2pprosch o the part of the
reizted ulusrtries can h2inta mingate
she hzaashozczuscd by e accumula-
tiag «f slotol 2nd morasses stocks

with the distillesies, while the Con-
suning indosities e (he Cefiddt states

siorage

-

ar b

% ve boen ioried o curiai) off-take
because of hich price of zlwohol

otianncd {rom the sumplas wiazes. Vo
ridas commitizes apocinied by the
guvt'ru:::r.: in the pzst kave empha-

sised cn the creent need for havigg a
pational policy on &lcohal.

The Mazaraj Rad Ccmmittee on

2icohol (1536). the Jal:n Commitzee
(1976}, the Swaminathan Commiies
(1977) znd more recently the Bhat-
tackarva Cemmities in 1380 had 2!
vooiferousty rzcommended on tRe

reed for having a vaiform zpproach.
Basiczs several importaat recemmen-
datizns, these comouittees had stres-
sed on betier uhiisatiuen of capacity:
in the diswieriss through effciensy
and moderaisatics of their plants. For
asocth ficw ¢f alcoka! for consumn-
ticn withia the sicies as also from ke
sur-hus s22226 20 the defiqe st2tes 2t 2
rea»o..at!c price. these comtuticss

havz uszezuivocaily strested oo
streamiininz the mu!n}‘: set of state

and centrzi governmiem dutizs on
indasinal af-ohol.

In this regerd. tae perspest
for the pruduction of alco
chemizals svgzeved by
tacharya Ccmmitiee assun:
cance. Accerding ot oning tasis of
esumied dzmznd for the 2kohol-
based chemicals ke acetone. sivrene,
SBR. 2cetv add, VAM, e, ther
reauiremeats of aicohol are expected

ll l.l

ve plar
oj-based

B
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to rexch 713.5 miiicn litres b) 1233
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85 and 1163.2 mulion litres by 1990
91. laciusive of alcohol for portatle
purpose, the production of alcohol
should reach %% mellion litres by
1933-85 and nearly 1500 miliion litres
by the wra of the next dzcade.

If so. this cails for a proportionate
siep Lo 12 the capadity of the distitler-
ies and hegher avantznility of molasses
10 teet the increnscS requirements of
aicohsl in the conang years. An upe-
ward revisioz of molasses from the
present raiz of Ry. 60 per tonne has
been sz _.-;'cd oy the sugar industry
in thes reg 4. But ary hike in niolas-
ses price Wi L' 20 2 rise in alcohsl
prices. Tris will have immediate
adverse reperaussions on the cperas
iicas of the z'cobol-based industrics.

Admitelly, ingeased avaiebiity
of meizsses 135 pecessary for higher
a'zoast production. Whils partof the
asunpated kigher al:ghol require-
c2nts caa, therefore, be met if good
sugarcane harvest is assured in the

2 vears, the supply can be 2u-
gmaae od by making use of the khand-
sar, aad b.nga).e for sugar revoery.
Toe sucar so recovered can be fer-
Gmented i 2ddivonal aicohol output.

It is evider: that the avilability of
wolzsses £rom the organised sugar
indusy to the distlleries will fluctu-
ate ia acondanos will tha sugar cane
Larvest.

Anjy l2r72-5ca’s requirenent can be
bad orly tv dicerung pait of sugar-
cane mzant for handsan and jasgery
productcn fo the orzanised sugar
iaduetry. But such a diversion is not
cosnutie &s the hhandsad and jazgery
Fruiacuonis gived ;rc‘crcnu 2l treats
st uadzr (e smal-Cule activity,

I: i5 cecessary that in view of the
wiYin the consugption
aicohol, evary effort
332 10 3u2m2nt its “apac-
~s 10 auzment capacity
igd by adzguate
insin the cost of

el #oeit! 38 @ more reasone
utlz lavzl Fur, the growth prospects
; ol ard the aicobol-based o

0i a'e-
Aines 2r2 clesely related




i The vast yrodwtion potental of
. alcohot in the country notwithswand-
i ing, the fecurnng crisis in s tmely
availability at 3 reasonable price to
the consuming industries in the d-Eat
states has been causing senous con-
cemn. The uninternupted movement of

alcobol from the suplus states 1o the

defrat states bas been cnnspnmus by
its absence. :
The states of Maharaskira, Urar
Pradesh, Tamil Nadu, Andkra
Pracesh and Karnataka are the fead-
. ing producers of industnial akxiof :a
: the country. Tezether thzy 2cc0:nt
: for as much as 80 per eznt of the toiaf
i anoual output. Maharashrra and
Untar Pradesh joindy produse azariy.
50 p=r cent of the total production.

[3
\/HBT
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By The Eccriomic Times
Bureau Research

‘importzd” alcohoi to the cossuming

mdysines i the d=fing se2res probuy.
e, I additien, baozuse of slozgish
Cemand, the marist nnoes ¢f 5

ainobokbased produsis have de

cheet.

quiremenis.
ourput of

LTl Ry R
%ﬁ."&@éh‘i@

p'odued in the state tn 1982-83. [n
companison, stats like Bihar and
Tami Nadu coasumed arourd 40 per
cenp of therr respecuve production
dying the samae year.

JAmorg the dafot sates, Wes
¥engal mostly deoends on the suryius
tates for its industnal alcokol re-
As against its anzual
3.0 mithoa litres, ths con-

- ——— e e’

January 1933, have beenszlesusof $
per centand transport fze of R 0.5
per bulk iitre. On aleghol exporizd to
other states, the commadits attracts
excise dury of Rs. G.35 pur bulk lire.

The burden of varicas Cutic. o
industaicl alzorol is stigat!y merz

"Untar Pradesh. The dutes imposed

arz graded 30 that high quanuty of
cxparts attrat lower fate of duatss.
Thus, the state has a vend fee of Rs.
L1 per butk litce for less thae 1 akh
litres of d2natured sp inr esqsumed
sithinihe stat, akilc s lowerratzof
Bs. 0.30 1 Rs. 0.23 per litre on
censumouan of more than 10 lakh
litres of denarured cpiqit i levied.
Cesides, the comn:0Gity is also sub-
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Th2 consumplion of (ndusinal al: ron';s Maoy eof thz oty o- sumption has beea i around 533 ject to adwimistrztion chazes aad

hot diffzr from state 10 statz. The
alocbel-based ndustries in the deiat
staies m22 shoriial o their tced
rcquf:c:'.:r.ls throuzh imports frem
the serplu
apd Gujarat, the chromcally d:iat
siates 10 2lzchol, meet the gap be-
tween avalerdily snd demand by
importing it .':nm the suiTius $1alss
like Uttir Pr. 2255 ard Maharashira,

Generally. the trazsnertcos?, apsn

(=4 tn

\ feporiedly turnad the “inal Focs

from the muliy’s expent dutiss, s

; pren the maor waighrage by the
- €Orsuming indusirizs in the

P

wrewit
states whele arranzing alzohci imourts
from the suryfus stazes. For the low ez
incidence of tracsport cout Gelos the
consumng indusines (o aTanis a2
alcohol requiremscts at a reascnat
cost. Thus, in tum, heips the Cuﬁ)-.u'
ing industries to kezp the prize ¢
thair gad-products ot 2 r23s0n H-e
lewel.

However, the plzthera of lzvies
introduced by 'Se surpius s¢ales 03
the alerhol mzznt for “expent’ has

of

s states. Thus, \‘-ev Benzal -

ve eea forced
al unzeozomic fevels.
‘*r thar during the aleoh o
82, alt5ouzh ad=quate ali-
'-ﬂz“c “of-tzke by tha
inguetries f24 to 213 mu-
Ulres ag2in,t oommal ofi-iake of
! . The periemmanza!
..:g the2is -,y secr 193'-5"5 2tot
iy 10 i 2 €muar to the precedingy
i
X

a surplus alooho

» "’"""‘"Cd 51
crnsnpsiien vanad ‘::r&:en 3Cer’
&0 per cenr ¢f therr citinate p'*-"
d fU23 csnn bz acotol vaar 19v. )
Cla Mk

€enl Gl pidlils (l“lc 3.
azusoed aensemeica of indusin,

aiccintia Unir Freleshwas ot v e
pr cent of 1 productiun dun’,
vn;~

However, Andhra Pradsshwas ¢
peciel te have consamed as hich
6.9 per ceat of glusinal el

83, P

ion bices.
mporis

Gujacat, 109, i industri«f
ale “‘*o' wa to § mdlicn Gitres io fulfid
it goraestic d‘r‘n..d Rut the »ate’s
G2paeniinoe on the supn!~ from the
surplus states is acout 15 to 25 per
cent of its aroual peaduction.

O the whols, the average con-
scmpiian of alzchoi in tre surplus
stazes form just & per cent of !hexr
tota! peoduction. Kerce suilicien
quantiiy of alzohol car be mar'c
avauchis 1o the defiat stutes .x'r.uzﬂy
4t a reasanadle price. But the fow of
sizothol ok "";.: tales f' ' the
wpizs stalss Les besa subject to
mu..:p.._ lavize, the soiz purcee of

hem buinz zpparcotly o cemer mote
sevenue. The poserue Gnandel implie
c2tinis 10 (e conseming industoes ia
the gficit stz has, Pomcver, been
1eiez0ed 10 cclondary imponan-e,

= lavizs imposed by Maherashtra
on aicohnl consumzd withio the state,
win cficet from the tegioning of

purchase tax (Tabic Al
Fenker, on demaiured spint ex-
ported to other states, an exise Juty of

Rs. 200 por tulk iltre has been
imposad or £rst 19 1akh Litres and 2

lower of Rs. 120 per bulk litrz on
£xporn guanity of 100 3 lakh Lires
bas bzen imro-ed. For exioss of 30
upto 65 12kh liires and shove 65 fakh
linzs of alcehel exports, the raie cf
excise Juty 15 s lower 2t Rs. 1.00
per buik Ltre and Re£63 per bulk
hire resprcuncly.

Two inportant fzcis aeed consider-
ation in the light of the preszlent
fevies ia the o lexding nludny
aicohol produding states on alechal
exports. First, they are of indicative
natute o6 1lcohol etreris i IRe sur-
rlus siates. For thess rotes have teen
steadily  broyzh: Zown from pigh
lzvels izv tha nzior serylus states 1o
reeunl Lng -, Soozass O aCTUmUIet i
of akaiiet v. -'* the disuilenss io W
{ace of sicey:h demand.

Sceond, dxpcte the ruling Iomer
fovies on dleohof eaports io 2 s
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By Tve= Zeconomic Times
Research Bureau

The wbolesals price of industrial
alcohol has risen appreciably 1 recent
years. The oificiul wholosale price
index numbzr {or the calender years
1981 and 1932 averaged 5635 (tase
1970-71 = 123) as ccmparad to 347,
| i 1930. The averzge inden had re-
. mained stzgrant at 392.6 for four

years 1975 w0 1979. Tas index had

averagesd 1969 in 1975.

Tte percentage increass ir the ine
dex at 577.51n 1976 over the przvious
year was 3 balty 126 per ceni. Byut
the wholesale price adsx r2mained
unchanzed 2t that fevel during the

" folioaing three yeass. The siabilised
price index coring (ids penod wes a
welcome 25>zt fur to the alcotel-
based inlustnies.

However, the shap setback in i3-
dustnial aizonul ovtnut witnessed dur-
ing 1979.8D {o'loving sizabls Zacbinss
in sugarcane ourput during the yoars

1978-73 apa i975-80, led 10 ifs acuiz .

shortage. Whilz the demand for in-

dustrial alcokol have becn in kje2ing:

with the pace of grovih in ¢ionncal
industries, for which clzuke! is the
| basic feedstovk. the supply remainzd
Quctsauny dusing these years.

The situztion culminatcd in 3 se-
vere g2p i iadustrizl alonhol besacen
demand and suppiy dusirg 1979-30
and eariy par: o 193)-81. It was
during ttis pedad that whe susolus
alceniel producing states impor=g scve
eral dulzs on its consempnan both
witkin zad outsidc their stales.

As 2 result, the wheles2le price
index for indesinal alccho! wect up
by 207 per cent 1w $52.5 dunng
Sept uiber 19%). The mosthly adex
tll th2n had remainad 2t 399.9 sioce
1976. The index increased further by
17.2 percentto 545.3 in th2 moetn of
October at w.huch lesel it remaiged
unchznzed 40 1952, (Table 7).

Tre zverage index for the year
1980, therefore, rose by 12.1 peer cent
10 +47.9 irom 399.6 in 1579. With the
monhly index numbes for 1ndustrial
alechol during 1931 and 1652 remaia.
ing unsbanged at %33, e index
nucters [or these yeuss averaged at
that fevel. :

(Corsinued en rzxt pege)

- spurts

LR S —— ———

Coaotinged from grevious page

. The aserage index number for 1952 at 565.3 over the level
of 175.9 in 1975 showed 2 cumulative rise of about 220
per cent. The average annual rise worked out to 31.4 per

cent, — §.S. .

.

Index Numbers of Wholesals
— Prices For industrial Alcohol 7
(1970-71 = 100)
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A sxluable poblicativa Bas ben
taoght ozt by Al Iadia Alcenal
Based Indusi-zs Devalosment Asw- -
caiva (AABIDA) as a fuing we
Bate 1O IS ponerning IV (0 FTU-
mate the iateres's

ot al;ohol-nased
industrias ia the  country duung
ooze thia sit years ot 18 evsiencse.
Taouzh ihe alodtol-dased iadusires
bave besa iz exiesce for the ot
taenty-five ye it Nas Reen lutgod
throuzn the #Toors of AABIDA ta:
they bave brem ab% (o put forwssd
thair poiats of view in the promes
perspesitve iy xecent yeais.

lhe puziicztion  taled Alronot
Basad ladusiries ia Inda, 16771931
and priced et Rs. 75 per Sody coa-
ins pipers presaatad o em.nzat
persots conaested with o ERIZEIL
ed isddstries af seminans ocganised
by AABIDA during the zoove -
rod.

This 16 p2zes volume cover s1ch
fnteresting topiis as lhe emsigenss
and growth ot whohol  eadustry,
panniag for the gicohol-brsed indus-
tries iz the eighties, their pmtten;s
and prospwsis, LS Use 28 4 fErTAlD.E
feedsiong, e,

fa alditics, a sery uselu! part of
the vofume is d2s0ied o staiistics »a
slcobol

- S 8.
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Br The Economlc Times
© Research Bureaw

After much d:liberations, the gov-
eroment has finaily decided on i1-e
pronosal 1o parmit molasses export.
Althaugh, no firm target of molasses
export during the financial y=ar 1333-
84 has been fixed, at least ten kakh
toaaes of molasses are expecied to
be exporisd. In the previous year,
the quanium of exporis was over
seven lLakh tonaes.

There was no excort of colasses
during the fiscal 1981-82 owing 10
decline in its outpur.  Hut about
five lakh tonnes of mclasszs were
espacied during 19%)-S1.

Evideatly, the decision to 2llow
colawes export during the cusrzat
yvear b2s bevo taken on the pre-
sumpiinn that it provides the anly
alternazive to the problem of mount-
irg mo'csses 2nd  2lcehol stecks
m.h the disulleries.  Apart from
imposing finansial burden on th-m,
their 2ccumulaiion can 2150 becone
tbe source of savere pollution. Be-
sides, tie pulling sieady prices of
wmolisses in Ihe intersational mar-

Incusirial awono. prads
tees ot 300 2 6O m
wale e Jd=meng for
mue, As b tesz d
déce, the oytesind
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* direction

-cl has also been an addad facior
it infiuencing the expot decision.

“The cechion of ihe m\ercm:at
iB sermittine molasses export dur-
ing "he curreat year has bean re-
ceived by toe sugar iacustry with
a sgh of relief. Tao conszzuiize
sugacath harvests have sediled o
industry with moua:ng siocks of
Sugar as well 35 e waste b
Procudt. milagses.

Even assi .\ng s (,.g-g i eve
portable suraiyg of e, tow
s ons to ’C\.O'w!g 0 1e hizh ax-
port S3ure o @ much 35 8 ol
lioa tonzss. -The cuoaton of ex-
pors Only updersare; tae raivare
in iis use in “"p.g 2 the oroe
duttich @f aloahgl, e fasc feed-
siock for severy! al industriss,
Tois, in wn, pORS 9 luck of
poiicy dimctiva ot Crif’ﬂ exrJrs.

The total mclassss outr darmg
the suzar szasoa (93283 him b
agticipaied 31 3.6 @il'ion 10mies g
cam;:red to 4.0 millon tonnes o
the orecedinz |season. Tas oot
during 1981-3 ~-, 193-81 end 199
S0 was of the_order of 22 an
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desised.

o: le

mdustries,

. Lon tonzes each  duning

ca ihe

Qoce 2g2in,
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lion tcenes. 1.5 ailtion wnoes and
26 million cones, respeotveiy
tiable | .

Duriez the 1933Y sexson. o
Licly hat production of muoimses
wouid be margisally  Clower, Sur
evaiiadiiity s like'y 0 be the sore
txtavse of cacry-over sinis frop
Se previous ssgsoD,

As iadicmed, the burper ouviz.:
¢! molaasasy during  [9¥-§2
1982-85 his besa rsponsvie bor
Ce large-size exports Guriag iss:
¥ 0t 2= silow pezarly 1t ~ap

o
cent of (ke molisses product:on ot
ed, Tasie, QA coneumoiy

e, el sulicisnt quasity of
3.3 ailien acss could ke
eoe for akodul prodacioa.
the help or technolezizal prog
acd optitim Sapacis-unlaatiod,
kigher alcohol outps: per tdeocs of
molasses can be achiened.

On this bask, wie ganual molse
sss avaiatility of ekt 340 go-

aod ]932-83 dweking o ascouar
e U carn-over  stwks), dio-
du:tiq:: 20izalal of over YU &b
Loa lres of alzoho]l can be 25uav-
cd, provided pecestany insialled La-
pacity 18 avarsbls winh the ds

wlleries. -

NS doubl eypart has prae sl el
te..xl
qu.daie the mouniis
molcesas and aliohol. Mooz
a3 whea demand for - @l
Vatewd goodocon rovevws. Sms
de nrewire ;
Inoteased auppiy of Gl
thereln:e, Tas preear price of mMoiasses o
Rs. 66 per :
sis¢ of ¢ (u..
20 per tonne 10 L2 usad (o0 s
aga purpo.
in opeiativon sirce 1778
years, therelore, @ Si
should have buen coliziied in thy
regard. It so, the
collected wou'ld ke eday
10 construct $10fIgz Sty
cien! 10 meer ihe need ansug from
souadant motus:‘»:s
. preseat one.’
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By The Economic Times Research Bureau
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Evca while the debate 0a the need
for an intcgrated cation2! pelicy on
alcohol and refatzd industires con-
tinucs, some of tne unpartant alcohol-
based indusirics have been faced with
a serious dilemma. The high cost of
th=ir basiz feed stock Wiz aicshel, has
tade their cporatioss uarzmuasra-
tive. o

The addition of new copscitics des
spite stagrant dzmand has pushed
cown ths prices of the alcckol-based

in 1979, the nto fell 10 62 percentin *
the foliowizz year whan shortage of ©
alcosol tumed acuze. The ualisatian ¢
of cagaaity recovered '3 73 percentin
1981 and the esumarzd utiisatun was
higher at &2 per c2nt 10 1632 (Table

But. during 1993, the situation ®
seems to have takeo a tum for the '
worse because of sizabic zldition 10
the existing ‘capaciiy i the face of |
prevziiing insdequate demand. Thia™

E S

ted 10 go ud to 7 thousand kil
littes =nd 0 112 reowsand ki
lizes, respectively, The rporta>
of m3ininiag a sraaly swpply

Contigued from previous page
in capacity-utilisation for acetic acid
and tke weakening tread in irs mag-
ket prices has beea the direct resalt - :
©f he prevailing uncertzinty on g o0l 10 the consunag Inausi
viasle policy on aliohol, Ths mew 2 @ relonible costoi therelo.
sddition 10 the existing cupacity hus 9°' Ericent .
further aggrevated the situation. However, the aliohol-basad ind:
Of course, the additivn cf new Ifics have ceatizuousiy buea vad
capacity in the face of estimaed suspensioa oa the likely turm 1o .
cohol prices. Aay policy decsion »

has resulted 1 a3 cet-throzt competi-
tics among the masuficturess of ace-
tic acid. .
Til about the eiddle of 1633, there
were 17 producers of zcetic acd
accounting for a produstica capadily
of & to 79 thousand tennes. Evea
thouza a geod progartcn of znacal
aceuc aad produsiicn i meaat for

products. As the :mave in raismg eir
pricss to compeasate ircreased pro-
ducticn costs can oriy jecpardise even
the eusting demend, the decohel-
bascd industries Rave ez forced to
Gzesate at uneconoric fevels

Take {oc instence the 2celc acid
irdustry {or which alcchol s the basic
feedstock. Tue manufacturers of this

important alcgnei-baced item have  capiive ceasuwmzrien, the estimated  growth s demand for the produt :

Been in @ quandry in recent months  darand for it during 1583 was placed "“‘;‘“3 the current decade is 1o be  gkohol should tate into accor
over tiic likety offratal oxdec inpearmut-  just 2€ 33 10 ) sheusand tonnz ;’“L‘m@l. dBul its production van the fact that  2lichol is the bos
. o ve e . ) . . c sustaimed provided the mazufse-  feedstock for  acelic and indn
8 h > fo In ths cv iczs of acelic 2d e ~ 2 maLilae : ; ,
tizg a sharp ik ia the price of 0 the cvent. pricss of acetic 2ad perg o, assured of remuueraiive  and other such indusitizs, Their -

alcchol. 2ve come dowa i recant Giouths.
On account of farge additiva tothe  From Rs. 7.7 per k3. in November
existng capaciiy and prevathag sluge 1982, the arice fell gradually in 1935
gish demand, the producess of acsic  in Bombay mosket.
acid have Eeca unadlz o jai up ihe Tte pace of 2cetic 2a1d was rulinz
price of their producis: issiesd, s¢2UC  strong betvezn Rs: 8.0 2nd .00 rer
zcid prices after remaining steady tll kg, around the midd!s of 1952 About
the middle of 1532, have lallen 0 the ciose of 1932, the price desiined t0

tewms. This is possiz's oaly if e
feedstock is made  available at a
reasonable Jevel,

According to a Perspeciive Maa,
the demand for acetic acid is expec-
ted 10 reach 5 thousaad roanss Ju-
neg 19:5-86 and 80 theudand toa-
Bes by 1920-91. The corresponding
requirement of alcobol is alsa ¢a-

pid and hezliay grewch can bo
sible oaly if 152 basc (ozdstucn
made. available at 2 reasonabie n.
Then alone the ecocomy of eioie
produsties can be  Lisuted (Qun
wise, the advers® rey<isUss ans »
augur 1l for ail the iates-refated

dusities,

- S. 8

usaconnmic levels.

Ia the last seven yeors or 39, capac-
ity -utilisatien ia the aceic asid indus-
try Quciwated tahsezu (D and 35 per

Rs. 7.73 perkie. Ceatrary 1o hepes of
arecovery, the pricesided o Rs. 7.50

per xg. during Jacuary 1733 and ruled
steady as thae lavel i the fivst week

— ~
: ACETIC ACID ,
LRSI GIRZATION &0 BERE NVENENT X EOYEL | :
es (FERCERD !
-vr-'——!
iH 57-—-2—) x
[ 52' :
e |
N 1 t i _‘i
' ‘ s ! i
| R S T
N & i E
P A M
T T O
W N DO O =™
55833288

c=nt. Though Qlucreations in capacity-
utilisatica in otiter alcohol-based in-
dustrics have also been large due to
onz rcason or other, that in acetic
fadustry has wider implications.

- From 35 per ccnt 0 1976, the
ecpacity wilisaiien in thy zcetic acid
industry fell steadily to 67 per ceat in
1978, Alter racovering (o 72 per ceat

of August, 1953. In the [ollowirg
morths, the orice of zcetic 2ad r2- -
ceded 1o Rs. 7.25 and tcuched Rs.
7 0} gt kg. in October {983, [ndiza-
tions are that the price weakened
fusther. Of late, the Quctuared be-
tween Rs. 7.00 and 7.50 per kg,
Evidentiy, trhe sharp vicissitudes in
, {Continued cn neat £age)
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The alcohol indwiry is 22 iaisc-
MAMP o LItnCal =i cgindis
gral ectanity ead 23 2duiiial use.
tlcobol 5 prepared {193 molises
Al is 3 2rs-preducl i e pro-
ess of manuf.siuts  of sugx. Qui
it the tutzl procustiva 34 per c:aat
» tor puteble war o and th: maor
sorlion we. U per cesi i used 1o
ncparirg ..h«.mi..x'.s Suis as Ace-
. ane, PV, Al
wovides u close nexas Camren
WO PpLiSy ses
— BRTINUIC 3T
=sabinhss 30t caly
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MWHNLE 10 e O 1TIe eSOCNNK
fevelopment and  mirasicusierul
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Historczlly, alichsl pdusiry con
pe lirked wiih  Go.eroment cuae
sols and pulicios Of 2z aRdisiy
n Indwe.  In ihe srar IW3Y 0 suzac
nduslry B the Sousity  %as gn:a
Jrotecuion (¢ in e ol

icdut gocirziauoa of
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ces 1 be converisd irta
vics wlioeicz  the  baaas
wved for ooy cx'e o0 molae
With k2 o of he
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viked 2nd ! for sery ¢oelt
of mo'nsre o dhi Oaaksr 1538,
Tre rew ,.io0 omeme oag A pe
cent more (han che prioes M
tng for &forect gades (Takie

An inzrecce of €vey repre G
Fas toe (ieoef ing
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alysis of distillery industry

TABLE
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- e
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- €un =
°: gz T2
x4 v® ez
£3 = 23
&2 £ .e&
Re s,

Rate pe. Toz

Gads 10 -

Grade 2 8 4

Gaxde 3 6 #

Smnsequentiv  Dr.  Bimal Jaho

Cormitize was 2t vp in 1976 0

suggest measurss in bringing  2hout
pa:fommiiy in ra'es of levies on al-
crhol end molaswes, The  Jalaa
Comminzs  recommezdzd a sing's
vy by the Siates on zicohol used
for irdustrial  purposes, levy of
s:ies tax on eicorol  ar the same
raze as for indusinial raw matera’s
end acoliitton of sl levies ce 2l
cobei exporied 1o other Siztes and
of duﬁcs impused by elwokol im-
prcraz States. T recomrenda-
tieas weare unohirously adopied by
Ceniral Moelasses Roxrd  and re-
saded 10 the Sules fer im-
Plemamirnen.

Ia 1677 2rd in 195D the Swami-
“‘"1 Commiitee ard the Bhatn-

~ava Commiiee respeltiveis fur-

sheut he c asiere
:0ck maierizl bLie napiha and

gl ower the countrs. Tae
sminva Commities amphase-
ed the 2¢ed 10 reduze levies oo -
cchol -.nd recoTmepded  imDrove-
frent the fechnolony for fermzn-
tasion 5rd the 1reai:cent of effluents.

I i :v:rq the ¢
[AC TR :
Bazitasharva Commices
coONACPINTe Wi
term tiaenrg  of the ind
iz paper neopoies 10 Jislus coms
scauzs foced B the industry in the
Fe.eni coniat
izs ace treadicg ® cri-
(€ 0lS B SSriCAs tre
a of pans ihrouth
eSiient treatment gider the Preven-
tiny ard - Coatrgl of Polfan ALt
1931, The inouvry s fzoed
the peotlen of mablizzticn of re-
FENIN es u"..er prescniss of pr
tov, rising cosIs, :

ekzround of

suop'y of malassss,
of fuads. Atteation shoald
cxiced 6 e3sh of thais  poses 80
1520 fescarrces cant be enessiiad and
the industry can be treated befo

fo-

it is gaslared  econoTicellv navi.

ahe.  Some cf the heuzs arzeliho-
rzted hers 13 €icw the constra’nrs
0° rhe jndustry,

The marior everroal defe-rl':nml
o dlailleries is the cegular supn'y
of es fram <uzar ml's. The
sty of molases s on a1
age zhout 63 per cent of 1ne
103l reaaireent  6f the indusirv,
Tie short cumnly of melases loads
e eepslity wiliration of the
[SRNTITS

prodlems ¢f (ke

s awalnabe ot 3 amfies

Annrhet Froblem acosized  with
malies it M8 @eIzrigretica cnst
dvrige etorage  end i'e ransnaTia-
" gon otz to the distileries. These
cnats counad avh- esestic winzlv

crree v 22 ;-] (-‘ i 3
ent awe to project 35 fur
rT"e slsohel Induard I3 Wby

the masping A%V of i rﬂonr.a
theai'zh *he i'\\‘ ol Co "'_‘ <t
rec. mq-.n- ‘.,_ Adminianad e
charses 8. e

send fee.

e - fee,

moement of

e have aterSece -

g=imal teTme (Ives v2ry f.-:h '.' 10
B o 2F e

l'n\( ﬂ
tmpored w2 TR
o3 wae very aw i Rs.
tanze. Prize of mokeses mée :—.: ‘3.
W frowm Re. £70 Dz tonre W XY
10 1o 27 i~cmexe of R K with
effest from 3-15-197

> ¥ an urﬁ-n' need for
of itee rsted 2ad cafer
\is-e-
N o' 3'z0hal

Lt 4

jocreassd from 50 paise per lars
ia 193 0 Rs 2- per lure.  The
coosuming iadustries located aebhide
Stare found it uneconumic 10 Lit
their quots.  Alio iz Maharashira
export pase fes wae Rs. 225 iroin
41131 The dis 128 bad to re-
duce their produsiion as their stor-
ags tanxs asce (il 2ad they faced
.tke prede=m of idis capasty.

2 distiileries bave nad & con
soonem  cf  inadequate and
i tar supply of coal.  This has
1:d 0 ths ¢'osure of units many 8
ims, Se qualiiv of coal svailable

:lo l‘w indusiry haz also been de-

teciorang. Tha cozl contatns low
thernal salve and high ash conisnt.
Fhe industry doss 63 bave any
noon exd muag aciror whalaver
5 3valable or els2 silow the
:ction 1o sufizr,  Tae disule-t
vz not siachsd o
wr ce steam throuzh
corl.  The omwmepion ot sizam
from 246 10 5.75 Kl of 2%0.
ccl. The baws raie of coat paid by
thke unils varizs from Rs. 160- w0~
Rs. 202 per tcnns, average being
Rs. 181- p2r torne, 5 tonnes of

steam per MT of coal is the stan.
dard generated  sieam from coal
The cost of ccal gad s transporise,
tico as o2l as ‘s quikity nesds (v
be givea attention for reducing the
costs of the cistiteries,

One ':\.m- ahizh creaies 8 n:;ov
disiusbance in production is teche
nologizal obsolesczace,  The distl-
feries have shosn a complete la;kf
of interest in repaiting and m:iu’
Jdaining machines of  in investing
funds for asw maciunes, The main
r2ason for this hiy been the high
rising cosis, and huge reiousces e
quitred tor workiny capital. The ine
dustry could not parveitanicn W
theie capiial inancive new grmelts.
A gepienr ha ind oo grrentiy e,




..Couh-d!m- P.uct,CoL‘l

. better efficiency in producing eneney
and the treasmen: of effluents due
1o Water (Prevention and Control of
Polluion) Act in 1974 followed by
Air Prevention and Control of Pal-
lution Act 1981. The inuailation
of new tvpes of machinery and
technology requires a huge resource
;of funds

-» Aa imporfant Question  is that
where will the disiilleries  ploush
these funds from? Being st the cri-
Jlical juacture as they ste wuth no
-profit or re:zined . earnings what
sources can thev be funded from?
While sovernment has passed an Acy
for Conirol of Poliuiioa has it pro-
vided the indusiry with any conces
sions? The financial  institutions
Bave not o far any directions fos
giving 2id to the sizk distillery in-
dusiries ss 1his industry  does not
come under any developmental plan
of the couatry,

The industry 3s 1t is will not be
able 10 sflord the high rete of in.
terest charged by the commercial
bagke.  This prolem will become
of cyclical asture as the indusiry
«ill aot be shle to withstand sny
more pressures and «il 2. Soms
sugrestions for imorovemeant ig theit
position is discussed below.

The distiilerv industey hes many
problems. The fint major interest
is the investment of c2pital for im-
provement in the existire pariern
of work. Tnvestment requires a huee
omtly of fuads, It ic clearly e<tad-
fisked  that the indusiry  cannot
plourh iix own sources
templated that due to0 the colosal
emount of total revenus to  the
government throush the indusiry,
the Ceotral govermment should take

It is coe-.

. steps 1o “rectiy the situation in the
induutry. ) . N

Perhaps. what i required is »

National Alcohol Plan on the lines
gven in the -se <udy of Energy
and Develocment of Bruzil. In Brae
ail. Government lannched 2° peo-
grurme in i973. The programme
favoured large scole planters  and
indudtrialinty who wish o get rid of
idle production canicity. The Bn-
7ilize Government  finances «n
highly concesional temms the busld-
ing of new disiilleres. 80 to 90
per cent of tora! investment is
nanced to indusirialists at megative
interest rates. The Brazilian plan
wis ba<eg on environmental asess-
fment. on economic, <ocial snd o=
lozica! grounds. -
Goverrment in. India shouid dis-
tinzuish the poizble industry from

vi.

the  slcohol  indusiry  exchine
vely for the purpose of
industrial  use, The alcohol e

dusiry shou!d then he given oro-
tection with 8 deszlopment rebate
ior the next 10 vear As an indus-
ty u<eful for prioritv sector indise
tries it should be ertitied for .oft
loans fram the development hanke
Iixe the IDBI. IFC aad ICICI =«
well as the fimancial  inctitutions
like the LIC and UTI. At the State
lesel the Siste Financial Corpom-
tion (which heve ezriier rot initiat-
ed loans dze 10 Poliution AsD
siwuld fix & develoowment quota wnd
gve the industry <olt loans for m-
provement of technology. A kigher
rate of depreciaiion may s<o bhe
considersd during the developmen-
tz! phase. .
Also. the TDBI bhes g Develop-
meat assistance fuad. It is used ‘fur
saoctionicg assislance in cases where

banking or other firancial institu-
tions are not likely to gram such
loanc or advances in the ordinary
course of business. =lore graat-
Ing awisiance from Develonment -s-
siciance fund. IDBI has to  obtein
the prior approval of the Governe
ment. If the ditiileries are given
pricrity from the Govt looking into
the Brarilian ™an. his fund would
be 2 good answer fr- capital invest-
fment Improvewments towards fechno-
logicat changes end better vields.

The distilleries would go a
fonz =3y in mmproving technolony
ard create 3 emare useful place for
themseives Iving a: ihey are between
the two sirategic aress of agricol-
ture and chemi-als.

Ibe technological  improvemenss
relating 10 steam involve a low coa
outlay of hout Rs. 10000 gn'y.
Tre IDBI may consider financing
these schemes ihroush :he refinan.
cing of Bill discounting schems. The
Bill rediscounting schome was  in- 3
iroduced in 1965 o 4cip ihe use of °
indizenous mazhinery partictarly -
in the context of the recession that :
pesaiied then and wa< originally
appiicadble to six industries only viz,
cotion, wite, -i'k, cement, suar,
Ppe. ard machinery. Sugar is za

ailizd industry of alcohal.
Within  the perview of rhis
wheme, it is susgesied’ that z=e

alcohol indusiry s also conciderad.
The period of  deferred nivaent,
normally ranges for a period be
tween siv months and 7 vears. Ihe
minimam  amoumt  of transaction
under this schame has been fited
at Rs. 10.000. Tkis nould be use-
ful to make mmpcovemesnts relziing
1o steam, :

) \.
TABLE 1: TREND IN ALCOHOUL AND MOLASSES OUTRUT
- Produciino  (is meillion
ttoones;  of
Alcchot
(Millioo
Sozarcane Moiasses fitres)
1972 . 1136 1.21 800
. (=10.1) (—=25.3) . (=1}
1972-713 P 1249 1.67 - 34).0
-9 G (30.8)
197374 re 145.3 152 3570
(12.3) 6.0) (5.
N 197475 .o 1433 201 403.6
' ) {2.5) (o.4 (12.2)
N 1975.76 . 14).6 1.79 4038.2
(-6 [ S PR1] [1X]
1976727 . 1540 105 422
‘ 5.5 (04393 o.1
1977-78 .o 177.0 97 . 0.7
: - (1.9 (432 (11.%)
: 1913-39 e - - 1512 296 43180
. (—1423) (=135 (—12.5)
1975-30 .e 122.8 . i.53 3855
. (—15.1) . (=35.7) (—11.9)
193081 .. 1£0.5 . 219 4.2
(16.9) 0. (2v6) (11.6)
198187 . 1336 199 154
F (22.m 3. (32.2) (19.0
! 19528 E) .. 1774 32 1353 $76.2
} (=39 ~19)  (—ic (1
P]

Notes: * Frovisicoal; (82

Estmaied Ansicipated.




TABLE A: LEVIES OV ALCO“'OL L\ MAJOR PRODUCING AND IMPORTING STATES

tAs on 1-1-1%53)

Stare - Om Akohel comumed withis Oo Alcohol evported to
the state other siafes
Levy Rate (Rs) Levy Rate (Rs.) .
Aasazg Pradsa  Eacee Duy lwB.L oo Re:ulizd Export Permit Fze 0.5 B.L, oo Reaitied
spirit spoit
Pruilege Fee 0\?BL on Den..'utcd Expant Pass Fee 1.0vB.L. wa
. spnm Deaatured  spitit
Sajes Tax : 11 - -
Ba:s " Luersge Fes l‘uBL. on Denatured Export Pass Fee  Rs. 2- LPL.
- {Rectitied spinit)
0.!:.5.L (For IDPL) M Re. 1.50B.L.
) ~ (Ordinary de-
- patuted spaniy)
Guarst Exzise Duty 15.50.B.L. (Reciilied Tsanspost Fee 0.22.8.L )
iy ’ fCRe ] Reatied 5o
C . 02 BL
’ (Dznatuzed spirit)
Sales T 0% + 15% Surcharge 00 BL. (Special
Dsaatured spiriv)
- T : Sgissl ek LEETM AN
: . (Rc iitisd spicit)
Hsysns - Sae Sales tx % .. . Export Fes . Rs. 21 B.L, (Recified
. % SPici,
. Exciss Duty Bs. J:C,BL i Rspl-) B.L.
(Reztitied spitic) (D‘h“lL"Cd spirit
Karazazia Exclse Duiy 020C.L, (Recufied Excise Duty 0‘.'08
- syisit - e .
Madhya Pradesh  Permit Fee Z‘Ubl,.. tDenatured
- spirii) '
1V25B.L. (For' .

msoufacute of
basic drug:)
4

Afaturashira Sales Tax X3
Tr2espat Fze Q.25.B.L.
Puai:b Peanit Foe 0.60.8. L (D=33tured
sp r
- R2jaran Ex:ise Duiy Rs, 22. LPL
. (Re"nﬁed spiric)
Rs. 1.50 Liutre
(Dznatured spiris)
Tamd Nxda Excisz Duty G13B.L."
- - (Rectdfied $2iri0)
Vend Fee 0.2¢B.L.
(Rectified spirit)

: y : 1.06:B.L *s

.

1.10B.E. for Isss than
10 laxb lLises of
Densiured spirii.
From 0.30 10 9.20,B.L.
. for more thao
‘ 10 1sihs of
Deoatured  spinis.
H Administrative Rs. 7.50K.L.
chaizes (Far Synthetc
Chemizals &
Somaiza Orzasics)
Prrchaze Tax 0.30B.L. (up:o 10 l*khs
. - tirres)
0. RBL. (for 10 lakhs

Cuar Pradash . Verd Fee

) . Ltres & abovey
Kenls Exlse Duiy 18.50P.L

: (Ractified spirit)
Galiozags Fze 2L,

(Reziified spirit)
Vead Fee 0.30 B.L.

(Dzratured  niril)

Erport Past Fee  3561.P. Lir. (f2r
mecicinal & 1oilet
prep:ra(?cns)
OOLL.

West Bangye

(For scientific &
reszarch purposss)
Rs. 20L.PL
(fnv ciner purposes)
Pass Fee 09:8.L.
0.13B.L

-CEH » N1 Menriueed spirit) £
’ 0.1281..
(Recsifizd <pirit)

Excise Duty
E\},orx Fee

Excise Dutv

Excise Duty on
caatured spint

Pass Fee

" Depending on the

purpoce for
which daartured
spint is used.

0SSBL, -

1.00.B.L

-0.50b.L ’ -

(Reztitied spirid

"100B.L.

(Recnﬁcd sp.nu
0.10°

(Rcu.red spiny

25RL.

(Denatured  spirit)
20081, on first

10 kb liires
120B.L. for

10-30 Jakh litres

TLEB.L for etcess of

30 upto 65 lakh lLires

060B.L. for ew=ss =i
65 lakh jitres

H
0.30 to 035B.1,

depending on nurposs
for which wused.

(For 'soneumers consum:
inz mare ia 65 lakk
litres 01 1-3-82,
pass fer w:ll be
S paize per litre

Upro 65 likh
Titres 13 paite

Only for Calcuus

Notes: ¢ Pesvied 18 Re. 028 frem 194.198); ¢ Regussd io Re.

£058.L drom 17.3-1937

] 0.i0 from
Sozcifis ratas are per ouik Nitre, Source:

1541635,
AABIDA,

A e




TACLE 2: STATEWISE PRODUCTION AND CONSUMPTION

OF

INDUSTRIAL ALCCIHIOL

O\lillinn litres)

19:6-77

1973-80 19£0-81 1981-32¢ 1982-83*
State | 4 C P C P C P - C P C
Anchrra Pradsh 265 23 219 5.4 452 s -
2 i - O o LI . 560 26.6 7.8 45.8
Bbar a?;_o - “:? (‘3{‘,,) { ‘(4‘-l()) (l‘(zs’) (351) (10.3) (11.9) (10.0) as.n
. 6 | 0.2} GO -~ O Gh o ‘1‘) (241') iiss) zxsé) ~0,70_
Guiaaat 11 119 144 152 193 189 76 92 %50 G
Karaatska %2 "5-01) 9319) 655 ) (‘Al:)) (93'97) ‘3‘7‘,; (“;-23 ’ (‘bb!l) (2.0
(€.1) K} X o0 phet - . - _S6. 14
Sfabassshera 1122 5;'_:_,’ v(;:j} : ‘;?;63 1%1) (61‘;91) 1(171'36) 2,? 7Y Y
Q5.m 19.79) 9.1) (s i) ,“".) 36 "v) ~ 5 . “2'0 3] f
Ten? Naca s %3 23 253 s Y 7y O% Coen S5
Ustar Pradesh 1200 o Gy S 5y 2 Al go oale w8
2 ; g 3 ey ; p : :
vesm, O3 B SR G2 A Ay A dd ey o
O St G0OS%2  S2 up ey ey on am on e
K3 b X kX 36.2 22 A WX $0. 9.
o i 61 {14 1.4 (1.2 9. 29 8.7 6.0
To:a! 4392 3% 3539 06 4207 1eng 5.4 o -
¢ 3T 203 0, S15. 29 576.2 RRRA
@M - 0md 05 (a0 (1600) (1.0 (1000) o) (1060 (10,0
S\-"J'!: :P"D\.l: bracket are perientagzes to tolal, P — predecicn; C '~ consumpiion. ® Provisional.  Sauree :
TABLE 3: STATEWISE PROPORTION OF INDUSIRIAL
. ALCOHOL CONSUMPITION TO PRODUCTION R
(per cenf)
Croportion of stgrezaie consump-
. tioo to preductive TR s e e
Stae 1976-77 197383 1983-31 §931.82 1532-85*
Andhra Pradesh n4 283, M43 45 7’e
£har 21 9.2 4383 RS kA
Gu;arat 1231 1056 1033 33.2 1143
Karnalaia p ) 19 1.9 9.0 287
Maharassica 658 625 79 L 646
Taxd Na:ia )2 2 1.5 18.2 371.8
Usiar Pragesh 21 &7 0 252 288
Wai Bergal 28235 123%.0 €287 1633.5 13750
Oher Stais 55 §.; 6.1 1.8 19.3
Toal  £X.9 bk 4 143 433 3.7
Note : FExczse over 190 par genl in . Broadiy, the evizat 1o which

® Praveinnzl

As Wap Bengal reguiezmenis of

%ol {iom oiher s

o

me¢’

atzahal are mer lirzely threust

imporis from oher siaes, B¢ geroenizgs ef Jomsumpioa to pio-
duztion is very lage.

TATLE 4: DISTILLATION
CAPACITY IN DUTFERENT
STATES

as {a Seplenber 1582
- -
4

. - S -~

. €. I £

.. 57_': - 2=

] €2 £z

= zZ 2=

= <3 zI<
Andnra Pradsi 7132
(13.5) 9
Bihar 43,160
5.1 1Y)
Gujarat () 1]
€4.3) 3.0
Kiarpsiala 15 25,258
{10.6) (4.4)
Madoys Pralesh 1,710
3.3) (18)]
Maharashira 2 W3HN
{19.1) (229)
Tamil Nadu 8 7254
¢.D 5.09)
Utiar Prades 25 308.2:6
(12. (M6
Otber Sintes 2? QA3
(19.1) 19!
otal 11 S0Zing E
(100.0) [ROATN]
Notet Figurss o bratiel  ace
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TABLE S: CAPACIT-Y CTILISATION IN ALCCHOL-LASED

CHEMICALS
(per cent)
v Jtem 1978 1979 1980 . 1981 1982

1.  Aceic scid 67 1z 62 13 M e
. 2. Acetic anhydride N >} 6+ ()] 55 - | T

3. " Buryl acstate L3 46 44 .48 . sas

4. Ethyl acatate 46 iy 94 97 8.4

™~ S. Styrexe . el 3 pa na. oL

.o & Pclyethylizne %0 ™ 9 35 na.

Note: * On the basis of estmated capacity production data fur 1932-33. »

@i = DOU avxlable.

TABLE 6: PERSPECTIVE PLAN FOR ALCONOL
BASFD CIEMICALS

198395 1950-91
- P vy e [
2-Emnyl Hexone! 35,03 21,700
(3.5
Aceiic 2o 500G 3122
('3.6)
VAM 359 3o
[C2LH
U Aczeicos . 32000 &L 148650
b . (151
'P N. Buisnol - 11.600 1560 | 2‘3.5-'-0
: : (2.5}
Etkylecs Oxilde 18,54 oLy i) £5.070)
i (4.7}
SBR - L6040 73,570 306,543
- [ X3 ]
Sorene 62,02 93.05) 22500
N (.n
Other tiems -— -— 14168
R § e |
Toral sicchel -— 75500 -_— 163200}
[$25) I (M)
Note: Fgores in bracke: 1Te Tiromizzs 9 2l
Source : Ea2ii2chanya Commice
TACLE 7: INDEX NLMRERS OF WIHOLFSALE PRICES FOR
INDUSTRIAL ALCOHOL
(1972-71 = 100)
Moath 1578 1979 1540 1931 1982
‘ January 399.6 3996 w06 3633 €653
February 3996 k2N €36 633 $65.3 )
March 390.6 33;6 1396 - 653 £65.5
April | . 359.6 Wie 995 €633 565.3
May 19.6 33%.h 36 3633 635
Juns 339.6 146 kR XY 3633 S65.3
July 336.6 36 3376 855 £65.3
Aczust 3996 - WS 3.6 2553 €633
S:piember 3.5 356 3525 5433 £65.5
- ) Octoter 3996 3Irkh 653 3653 3653
‘November . NA 336 683 f€3.3 N3]
Dzoembzer 3396 3PL6 £53.3 £6:.3 $65.3
Ancual average 3996 3936 #79 £65.5 565.3
-
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Ta Tafia, sugarcane molasses has
bezame the most  importaat source
of ethaool by fermentation. Nearly
6065 per cent of ethanol produced
I the country & used for the che
mical induciry. Ethanol is 3 versatie
product which can be conserted v
almost ol the importamt organic
chemical products rangisg from sce-
taldebyde and acstic a5id 3, 2 Qng
end 10 the products such s synthe-
tic rubber, noiy-cthylene aad P.V.C.
st the other.

+* Besides scgarcane, one of the mast

sbundant resources which is-also re.
scwsble 1 the cellulosic  wasies.
NS.L. Puse bas undertaken research
ppiem to deveiop indigenous capa-
bility for production of ethanol t:um
cellulosic wasies and its convensren
to chemicals by new processes.

- Research on bioconversion of cel-
Iulose have given realistic hopes that
this would be la fact achieved. €f-
forts sare beicg made to make :he
whole process ecocomicsl. Several
microbial cullures have been isolated
for production of enzymes for the
hydrolysis of cellulose to simpie
sugars. Saccharificaiion experimenis
on cellulose from bagasse have been
conducied. Work oa improving the
productivity of the celiuiose enzyme
s is progress. : :

- Besides sugarcane: and eellulosic
waste, there gre a number of various
other tenewadle  saurces  such as
sweet sorghum, maize, sweet potato,
cassava (t25i0c1). mahua Nower eiv.,
which sre capable of conversion 1o
ethanol. Of 2!l the altsrmative re-
sOuUrces. Cassavs appears 10 be Lhe
most arractive,

Cassava is 8 source of high starch
l;mcri:l, Next tc sugarcans, cassava
is 8 major biomass source for energy
production in India. Exteeding the
gesent 52 millioa  hectares  under
sugarcans furiber has limitations. as
Iand under cereal producticn cannot
Be cooverted to sugarcane,

Cassava, on the other hand. being
more ftoierant to adverse soil and
climatic conditions, emerges 28 an
excellent soarce of carbobydrates
for alcohol production. Wit s as-
zured offtake for alcohol production,
cxssava cao br made  available
througbout the vear. jt cin also te
dried snd stored for larer use.

Cassava has higher pers-ntage of
fermentadles than sugar..ne and
yield of slcchol per tonne is higher.
Tbe Centrsl Tuber Crops Research
aostitute, Trivandrum has developsd

shniques for the fermeatatios of
cassava for alxohol production, An

ield of 2.49) litres of alcchol per

ectare cculd be achieved and cost
Lof slcohol produced is esumated st
Rs. 1.66 per litre. Cissava ss a raw
material for al:zohol produstion de-
serves consideration  siter utilising
svailsble sugarcage and molasses Cul-

18 8 paper presented by Shri P. R,
Mahalingam  fast year st the
AABIDA Seminar, 8 pointed re.
ferenze wis made by him to recent
ddvances in fermentatioa and bio-
cogversion. .

Alcohol—the
- feedstock -

B.y V. M. Merchant, E, Ehnbanm. O. P. Bhatia |

-~
-
»,

-~ The second Iatemational Sympo-
pium on Bio-coaversion aad Bo
Chemicals Engineerirg held recemily
from 3rd to &th March, 1931 at
LLT. New Delhi, hignlighted recent
developments  in the fizld of bio-
conversion.

Researsh work on convension of

sugar solution to alcohol by passing
thrcugh immobiliced cell or enrvme
.system was noted to have good po-
tential. Experierren:sl  wosk  has
shown that such a svstem was'active
and viabie fcr pericds longer than
78 davs.
" - Anather development has been the
‘use of bacrerial fermentaiion based
on 2 cultue of Zymomonas mokile
for fermenting sugar to slcohol. This
few concept shoms geod promuse.
advantages being :—

v (D) rates of sugar uniake sxd. etha-
nol production being 2 .3 3 times
facter thin veasis: (i) higher eha-
nol yields than veists duz to dite
ferent  carbobydsates  metabolism;

(i) simpler growth condition ss Zv-
momonas gross gnserobically and
does not require addition of O nt
maintaig viability at high c=il con-
centrations; (iv) r£o appre=iadle hast
evolution has besn notized and fet-
mentation procsedsd sausfactordy at
around 4) degree C.

. T!'te‘h_caur:b!c_ resuits reported
Lave ofl ‘brea in elacote'wr-oce me
dium. Some inhibiting facios m
cane molasses  have ao: permitted

-the tame reproducibifity m mobsres -

mediumm. Genetllc —~ martautaon de
ing simpler with bacteris such as
Zymomonas. it is expected that s
specific type of bacteris cogld be
isolated ‘o give saislactory results
in molasses media.

The fohibiting factors in the me
of Zymomonas in molisses medixm
could sls0 ger idennfied 23d sicps
found for removal of the same (¢
permit smooth and ¢Scieat fermen-
tations, - .

C. Thermohydrosulfurican — s
thermophilic bactens ~ operating
at 60 degree C with fas2r muluph-
catios hut consuming less ensryy,
has been found to fermeol sucrose
soiutioas satisfactorily.

Imstesd of sing'e culwres, co-
cultures have been pced to give me
proved yiclds of ethanol. Suzh co-
cultures can be uveed to ferment both
pentoses and hexoses.

This development has 3 good pos-
sibil'ty as pesioce i ooe of ihe
unfermentable sugars present in mol-
ssses and heace higher alcohol yeid
per toane of molises could be ob-
tained.

Now let us tum oor sttention fa
sugarcase and deal »itb it in some
depth. . [}

“Breathes there & m3n ®ho das
not loved his country?™ acked the
Poet of yore, "Breaches thers 2 crop.
which is sweet asd every bdit of

- which is gseful?” asks the modern
agricultural wieotst. And immedw-
ately, sugarcane comes first o his
mind.

Suarcane his  besn koowu and
gro%n in [edia <ace 1he Vedis tmes,
“Sharkan™ finds place o Iadivs
culiural heritage and in 3 number
of religious and  holy ceremonics.
But the tremendous poientialities of
this wonder piant sad iis untapped
spplications remaiged lateni - [av
L F{= N

It was only in the beginning of
the 20t Centary that the Laleidos~
copic speairum of its usefulress oes
gan to onfold tsell (0 the dmscern-
ing mind.

At the last vear’s ISSCT Congress
fof the International  Sosiery ot
Sugarcaze Teachnologisn)
Manila. Pkillipines, the theme that
emerged was that suzarsase bad sre
rived at & tumming point.

Sugarcane hes ceased to be merely
8 crop for sugar. It has eniersd a
new era wherein the sntire peripect-
ive is undergoing a basic ¢aange.

Caae is the most cfficient iostro-
ment for conversion of solar ensray.
The growiag of cane — not lor
sugar—but {or energy, for poaer
and for ethanol for s wide vinety
of chemicals bas been the most ex-
citing development  in (he recent
past. It 18 1 poienial raw matens!
for sugar, fuel, food. paper. boord
and feedstock for diverse chemicals
and cow for pawer. :

It & scpesor 10 cruds or naphths
as a fzeistock, for it s reaewabie
and ever repieanhing. It s deined
from 3a inethausudle twource — the
sua for which in the tropiss and
the sub-topiss are fortunately lo-
cated.

ith the technology level of to-
day, it would be mare appropriaie
to say that sugarsane 3 no moee

for sugar alone. It s 3 raw material -

10 me=¢t a'l humian requirements lixe
sweetness, fuzl, poser. waxes, puid.
paper 273 partcie boards, foods and
fesds. 2icohole  aad alcahoi-based
chemizals surcrose  chemicals, sur-
factaots, detergeats, ety

There bare beer many recent ge.
velnpmgnu N cane technology ard
separation of various  constituen.s.
Haaker Sidley group of Canaga
hasve reporied development of pro-
qz;-. ;?dh‘egu:pment for the sepira-
ton 180 QUIiily sugircane f:5;
(COMRIND). The process scmm;
sugariane into rind, pith, and wag-
bearing epidermins. -

The rind which 13 18 per cent 10

20 per cent of the wegb: of cane
s1alk contuned 16 per cent fibre an
wel basis, The fiores are washed
and used [or high value by-products.
Sugar-beanng juice can then be e~
parately processed free of colour
and impurities.
. 1o the light of these developments,
1t appeans that the  {uture 22i0-
compiezes will have gone to ihe
multipurpose wse of suzarcane in the
economy end not ds=pend upon ony
the end products, sugar, 2s s e
smustioo today.

held in -
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The development ot the byproduct
industrics based on sugarcane in (he
Cane Sugar Worid indicates that the
aumerous products  like ihe few
mentioned betow are slready in con-
mercial produciion: 1} By.product
power, 1) Alcohol and scohol-based
products from molasses, direct sugar
cape juice. mixed raw materials and
the sugar house peroducts: 3) Muior
fuel: 4) Cace wax: 5) Pulp papes,
parucle board and other fibre-based
products from bazasses 6) Caiiic-
feed: Pith and  Molasses, etc, )
Protstn Foods. sz molasses {ermen-
tation; §) Xslitol from bagasse; 9)
Furfurat from bezasses 1) Ligud
Co2 from fermezmtanion; 11) Feed-
grade SCP frorm  dmdiiation waste
liquors: 12) Potwsh fertilizers: 13)
Sucrose- chemicais — detesgents and
surfactants.

Messrs Tara and Lsle ot England
have recen:ly pur up 2 S.000 tennes:
year deiergent plan: based on sugar
and a few more pianic ars reported
licensed m Japam and Lain Ame-
rica. --

Seseral prorsm focd onitc are ve-
portedly coming ©p with Swis and
Freach know-how far the manufac-
ture of proisia food yeast from cane
molasses.

Chromatographiz techniques nave
reporiedly  besn  daveloped  for
separarion of suzir from molisscs
snd the maauficmrz of the hgud
sugsry, syrups and foods.

With the diverufied applizations
that the cans end its products have,
caee plavs 3 mam role in the vere.
tsble kingdom and it has polsntial
for meeing the energy ne2eds, wilh
8 short cscle reliable recource, mik-
ing itself a< rhe most important crop
of national interest.

The most 'mportant snd main by-
products of wnire crvstal suzar n-
dustry are: (1) Molasces Alconnl; ()
Bagasse; (3) Press mud and (3) By-
Product power.

The esiimates  of production ot
ugar in our country by 1932-83 are
7 million tonnss, whick will gzve
sbout 3 meilion tonnes of motasses
Aliowieg 1) per cent use of molas-
ses for such @sczilapsous uses as
caitle fesd. robacco. foundries, ew.,
and storaze and handling waste. ap-
gpproximately 27 lakh  tonnes
of molaszs sre  ewpesied o be
available  for the produztion of
alcoka! by 1682-233. On the evri-
ing eficiencies of 210°220 litres of
slsokol per tomme of molasses, ths
would gise 4 profuction of &0
aillion litres of alzohol.

As t~ere s considerable ¢sone for
technolozical improsements and 'n-
crerie in effidiercy. the molase~
a'cohol eMiziency eaeld hopefuliy co
ppro 8 ratio of 130 litres tonne of

molimes. At this ratio the pro>-
duction of z2lcohol &v  1932.43
shovld he of :8e order of 575

miilion litres.

We come * saother faszingiing
subiect of grear imerest, partics-
farly in the currear context of it
enzrevy crisi. The large procss
«esm reedsd  in suzar faziorirs
aoctly at the low pre<ures of |
to 1.5 ke'am2 asd the hrigher c=-
Beration pressures Save the potfea-




tisl for the generation of power fe-
Quirenents for sugar procesing.

With send-elecrrification and - mo-
dernisation 60 :L: equipmsnt we
power oceds of sugar fictories -
creased ani to meet this demand
the gemeration pressures of stesm
8D increased. ..

The present standard pressure of
siecm peaerstion m ladia it 20 Lgif
cn2.  lo Hawaii shere 1he non-!
fztory needs for gower igcresssd.
for imination wales pamying -
tion. poaer esciangs inter<connec-
uons with pudlic utility petworks
2 well as iocressed electric power
loads within 1he faciory, the power
dernands have been et by incraas-
ing the weam gereruiion pressare
to 63 .kc'im? and :emperature of
45°C and super wnposing topm-g
turbo-gen=-ators  on the exissing
Slearm and powsy steams

This subject %ac already attrace-
ed e atiention of our tehincio-
gt In 1975, various aspects oof
the by-product power potenual -
Indun sygar fastories were discas
sed. at 23 expert group mecting .o
Delln orpansed by the Super Te:h-
solozisis Association of India. 1o
the context of the iacreaing =ip
_between the needs and availabilny
of poner in the couniry, it 8 necss
1Ty o ke e3riv steps  as 1z,
Hawaii, to exoloit this by-predact
poser potentia) fully. .

_ The Hawaiian sugar indusiry, g
& known, ba« been utilizing by
product power fran the sugar =
dusiry for quite some tme <o
through e use of hizgk presure
stean generation. With  the [yw
sucar prices aad the energy cran,
the sugar industry of Hawair Mus
come up with revolutionary e
_thinking by >lanling e erajor WSifs
towards enerzy devilopment, -

The cane researchers are now amn.
N2 at increased Bio-mass define
as use of pian tli'e o crevie enermy.
In this programme, the improved
wicrose produciion sears (0 have
Lken g back scat to energy.

With the increasing costs of il
and thue  eleciricity, bagasse pos
aow taken 2 new value. A ‘ten
programmess recently  amplemrenrsy
or wker up a1t the Hawauan ~.'s
muy be helpful in giving us a disac-
ton and food for thuough :

i) Honokaa Sugar Co has se-
cently esiablisaisd  ~ boiler  and
power generation (v produce en-
ough surplus eicstricity o supois
shoit 13 per cent of the necds
of the entre mlund of Hawaii

* () Lihve Planwation Co. is con-
structine a3 mew power phat (hal
will suppiy 20 per cent cof (he
electnicity requizaments of the bland
of Kausi )

{iii) Walalua Svgar Co. has o
stalled facility tor reducing  ihe
moisture content of Sagase 12 !t
‘per_cent The drver wses .2k
gases (e, flue) theoreby increasine
available eyt and enerzy. In tevme
of additivnal fuel ths moisture ce-
duction 1 equivalest o 8 per cent
additional bagasse,

(iv) Waialua S« Co. Cahu and
‘Lagpahoe Sugar Companies are ac-
cessiully burning tozie rash,

(v) C. Brever & Co. has launch-
ed a Lio-mass energy [vo:rarme.

“fvi} The HSPA Restarch Prozram-
@e now bas the cbjective of mavi-
mom esergy BTU 2:ore month o=
8gainst suguriacre month.

(vii) Each Hawauan island Wi’
bave one alcokol piat and <0 ne
cent of the Haaaii's gasolene nesds
will be met from t8e 2.2008) zcres
of land under sugar.

There is no roral road to moder-
‘nisation or to adapiion of rneser
technologres and o expiouation ot
by-producte.  The fascinaiing posy-
bilities and potentialiues are there
for every one to see. Whit &
required are the will to purspe ‘he
same on 2 time-bound programeme
and 2 healthy envirorment and 2
svimpathenic  sdminisiration  inters:
ed in promoting such a progrumce.

{Courtesy : AABIDA),




- ON ALCOHOL

TAs laae as the thirtied whea thé
prodlem of disposal of molasses b~
came acutz, a Joint Commttee was
nppomlcd by the then gauogal guv-
eamext in the states of U.P. acd
Bihar, on the feasibility ot establishe
iag an alcutvl 1ouusiry. Lbough the
specific purpose ar Ut Yme was
one of disposing the surplus molus-
oes, the process sel in motion tke
geed for developiag, 23 digesous
alcobo! iadustry. . .

However the rezlisalioa ot the pi-
q0tal role played by alcokol ip the
development of several checucal :p-
dustries during the early glnes prom-
pied the goverament o insUlule ig
expert comumitiee fof pesessssy po-
Dcy recommendatiocs. This was fol-
lowed by three more commiltees
take stock of subsequent  develop-
Sents. .
* We give beiow (he major cooclu-
sions 20d recocecdativas of thuse
four commitievs:
L Nagarsja Rao Committee (1936}
+ 1. The power aicohol industey hus
been developed W its present stature
oo the basis of an ex-distillery price
of 13 2naas per galion. It is essen-
tia]l that the basic price tor aicohul
should not be higher thaz this fgire
i its use as a taw material for m-
dustries is 10 be developed. The Com-
sittee  considers 18is an esseatisf
pre-requisite for stimulaiiog induscral
development based on alcobol and
also in view of the 2bsence of maay
other orzaais raw malerials for dee
velopment of these important indus-
tries withia ths country,
* The Coomittes recoga:ses  that
while the basic price for aloobo! may
be fized 30 25 to provide a fair re-
turn W the producer. the incidesve
aof price 0 the coqsuTer may re
governed by 3 system of graded tax-
stion upoa the purpose 10 wbhwh the
alcobol is to o2 putL

2. As molasses. have been  and
will contiaue to be ihe grincipal raw
materiz! for oroduction ot al.ohul.
control over iis price asd distribu-
donm is essential if the orice of alo-
bol is o be maintained 3t 2 luw
kveL As exsugas factory price of

4 ionas per mauad. for molasses
<ontaizing uot less than 50 per ceat
tosl sugars,
mclasses of lower sugar content,
correspoadingly lower prices on (e
lioes prescribed i the U.P, may be
chargea. ' :

In spite ot the maoy reptmv..w:s
demandiag an increase in the piice
of molasses, the Comrmittee 1s unanle
W recommend 3ad ary ach iadrede
because. while ii aill sot contribuie
significaatly w ceducing the orice of
sugar [0 the cocsudler, such 3o o
crease wouid be de! imestal to tie
developaxent of alco.ol and alcobul
based industries.

Ia order w0 eosure umicrmity i
the coairol over price and distribu-
toa of mclasses, it seems prefenndle
that such cociroul should be exen-
sed by the Ugion Governmest under
powers conferred by the iadustrics
{Developmest & Regulition) Acl.

3. A ceiling price for alcohol has

" been cakulated aiter taking inlo «-

coust the cosi of produstion i 2
uait of ecocomic size es ael! as the
2stual saverage traasport charges on

molasses from sugar factorres (0 the -

distlleries. It (s recommended that 4
uaiform ceiling price for alcobol 2x-
distiliery should be:

Re. 0-12-9 for alcobol of streash
95.5c, by volume.

Re. 0-12-5 for alcohal ot sireagth

o by volume.

Plus an amouat correspondisg to
an additional charge upo 1 mavi-
mum of Re. (~60 per zallon tozards
the actual av:raze tracspurt charges
iocurred on molasics.

The above price would be appli--

able to alzobol correspoadiog to the
specifizations of powes al:onol and

reczifed spisit (iodustrial grlde) =5~
pecuvely,

4. In the interest of developmyg 4l-
cohol based industries, it is essenrisl
that alzohol of all grides including
power akchol should be charged ihe
same freight rates on Railuays, It s
recommecded thit one uaiform rate
should be charged uader Class 16
for Raiway Risk and uader Class 8

is recommended. For’

for Ouwrmer Risk for afl grades of
shcobol.

5. Thers s no unanimity ot opi-
piwa betwees ths Urioz aond- Siate
governments regarding their resoec-

‘tive righis o tax aicubol. The Com-

mittee feels however, thui i1 efforss
for promotion of a su»lankal n-
crease in the cozsumption of alcohol
for iodustrial purposes are o <uc-
ceed, it is essential that a uniform
taxation policy and provedure shou'd
be devised bv agresmsent betweer the
Uzion a=d St2ie goveraments, as has
beea done already for puwer alze-
Bol Such tvation can be eaforced
more saisfactorily by the Unism
goverameal.

Two members of the Corrmme-
beiocziog 10 the State governments
feet however strongly ibat since ex-
cise duties on alcohol represent a
major flexible source of reverue to
State governments. even if it deci-
ded that the Union goverament
tione hes the power o levy 2 duty
on indistrial alcohol, the colisction
of such duties shouid be left 10
Siate srencies and the amounts re-
slised retamed by the concernsd
Staces c

6. It is recozniced that for cer-
uin cstegories of uses & higher
price of eicohol would not consii-
mte 3 deterveat (0 is cowumprion,
and therefore any marzia between
the cetlling price specified  earlier
and the higher price which such a
ver cou!d aford 10 pay, may pro-
vide 3 source of revense te Govern-
ment. Varia{idn in exdise duties on
alchol uwed for diffzrent purposes
have hezn recommendey in the Jight
of this cbeervation,

7. 1 is recommeaded that the in-
cidencs of permit or licenss fees,
03d =llonage charge, efc, may 5o
levied, if at all, & ioken figure and
that sxch charges  ¢heuld aor be
levied ¢ compensation to cover the
cos's incurred i3 the a2dminisiration
of Excise azd prehbiten Laws,

8. It is recommended (hat Evxzise
Laws governing distilieries engaged
m the praducton of alsonol be re-
sised in consomance with the peeds
of modera desigo aad pracyce. The

Cissilleries, 13

COMMITTEE

Tines ou “which evisting State Regu-
buoas muy be revived  have been
indicated s board de:ail.

9. Conirol over  distridution of
indusinal 2icohol shou!ld be exer-
cned Under Sectwa 18(G) of the !
Iagdustnies (Develupmeat and Reju- ¢
Mtion} ACt so 3§ 10 ensure prope:
correfation betwsen ds  produciion
ard disiribution end to guaranize
adequale suppites of alconoi at rza-
somible prices 10 iadustries whose
deveiopment is  deszrvicg of eocou-
Rgement. ) .

10. The cost of excme  supervi-
sion should aot be realised from
it constitutes aa ap-
precirble addition o the cost of
production of aizohol

11. Soaetimes ditF-ultie; arise be-
cause of dual cearrc! over aicohol
prodoes exercised by the Union
end s:aie government depariments.
It s recommend:=d  that 8 sysiem
may ke 2d- under  which one
r, eitber of the Uniun

13te governmen! goacerned,
«il! 8= in sole charge of 2 distiliery
ot a faciory.

IL JALAN COMMITTEE (1978)
Oa Molasses :

i) There saot!d be usiform jevies
for vssge withia the staces;

() o mlecsiate movement le-
vies oo molzses should be given
up.

Oa Alcodol ¢

(1) Present structure of-levies and
charges is cormoicaled and cuinder-
some. The Commitiee recommaends
thas the Scaies siouid levy 3 siagle
uniforra levy at a reasonable level.

(i) Levy oo indasidda! leohol
should be (har as for other indus
rial raw materws,  ie., for inier
siale movement i ligs with Cenrral
Sales Tat for corsumntion  within
tha Siate in line =ith Sa'es Tax on
other ndustrial raw murerial,

(i1) Levy on iner-sra’e movement
of indusirzl ¢':ohol should be no
more thaa thit for  consumprion
within e Srz.e, Units lozared awav
frem the surpius states already are
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'u a Treght disadvantage aed there

i little justitication for putting them
at an sdditional disadvaatage.

{iv) Delicit Siates unporung from
surpius ‘states may abo do ewsy
with the egtry 1ax  or couniervaile
i0g ' tees levies charged dy them.

fhe Commitiee cmphasised the
need for m realslic and vichle pnc-
iog policy for molasses aad alcohol
waich would provide a reasunabie
price to the manulacturers 2t the
sime tume safeguard:ing  the inte-
rests of the indusirial cecnsumer. en-
suring fuller ulibatiog of capaciiy
sod smooth movement of alcohol
and molasses within ke couotry.

S5 I SWAMINATHAN

'+ COMMITTEE (1977)

-1. In view of the multiplcity of
taxes 3nd levies, conwol by State
aod Centrai guvernmesis 00 mune-
meat z2ad  allosution:  of molasses
and alcohot, low cfficieacizs in the
fermentaiton . process and isads-
quate growth of alcohol baved che-
rucyl wndustries and  inadzquale in-
terést taken hy ectreprensury (o ime
prove efficienciss, it 1 recommend-
e that a hign powered body wiin
wide rangioyg poaers be lormed 10
monitor the prusrsss of the mdus-
trv 1o have e [0 per cent  annual
growib rates and admimister funds
fur research aad derelopmant work
covering immsdisle needs und long
runge neccs.

2. The amount of Rs. 20 per
tonne of molisses provided tor at
present for the construction of sio-
rage 12ms for melawes should be
sdicontinued from th: prixe of mo-
tlaswes. Insiead # case ot Re. 0.U3
113 paise) per lizre should be churg-
'ed on the price of elcohol (0 pro-
"vids funds for research and deve-
tlopment work both in the dispilery
finduviry as well as the aicohol bes-
ed chemical indasiry. The Commit-
;tee recommends an incentve ihe-
ime to be drawn up by the con roll-
ing body for prosressively increas

iog the' effiiieacy of the dixilleries

to a yield of 260 lures of alcohol
per tonde of molssses  graduully
over a period of 3 years. The eth-
cient ugits produdap ebove 240
littes per tonne of molasses 'tirough
out the senson may be allowed 10
export uptlo § per cent of the alco-
hol produced. The units that would
show improverient in technical efli-

ciency may te given liberal aod
timely silocation of molasses.
3. There s urgent nzed to im-

prove the technical efficiencies of
the distlleries and make meximum
alcohol availzble from the presant
supply of molasses. For this pur-
pose, it is pecessary to eunioy ade-
Guate number of technically quali-
fied people in the industries. A
course of bio~chamizal engincering
aveilzble with the HBT Instiute of
Kanpur & most suitable,

4. AIDA .nd AABIDA should
fonn tecbnical cells tor adgpunz
modern teshniques 1o industries,

5. There is justification in redus-
isz the price of molasses.

<. Th. price of alcohol as deli-
sered 10 :he alcohol cased indus
tries should be abour Re. 1.00 per
litre. -

7. While licensing new industries
based on alsohol. pre ce should
be gihvea for the manuficture of
chemicals where acetaldenyde is the
builling-tiovk and lower preference
where etnvlene i3 building-block.
Howeser, the present ethylene based
incdustry shauld be allowed to grow

a1 the rate of 3 to 4 per cent .

per -year. In remote areas where
setrobased ethy'sne is not availalle,
aicohol biced erhylene <ails may
be permitied. .

8. The use of molines based
alcoYob for the potat's  purpuses
should be restricied in order to ma-
umse the
for industrial u<e.

9. There is coing 10 be a wide
gap hetween the alschol availab'e
ard the requiremenis of alcohol

‘adeguate pucca

ava’ladlity of alcobol

bused  industriexs  lmmediste s'ers
must be 1aken to develop processes
to produce alcohol from alternative
source since this will bave to be
a long range development project.
For immediate relief. Khbaadsari
molasses could be orought under
control for additional production of
sicohol. This kas  already beea
dore in some Siates.

10. it is possible to develop in-

_ digenoun technology for the alcohol

based industries provided a pln-
ned effory is made.

11. Some states are contempiat-
ing diversicn o1 alcohol for motive
power and for fuel purpases. This
should be cansidered after mezting
ibe fuli requirements of the che-
aial adustry. - .

12 Research & Development
work emust be underisken in the
oew avesues of fermemation tech-
nology in se'ective  fermentation
proceases usiog e revolutionary new
techoique of wmmobilised enzymes,
Toe low enerzy technciogy i much
more apprezizble to India than the
utilisation  of conveational techno-
logies which require high energy
13puls.

13, Minmum economic size ~of
new disiilieries s tacomsmended as
10-12 thousand Kkilolitres per vear.
Preference should be given (o the
existing  distilleries below the eco-
aomic size (0 expand their capady.

1V. BHATTACHARYA COMMII-
TEE (1980)

1. Scger taciories znd distifleries
should be compeiled (o orovide
covered $t0rages
for molasses, t lenst to store fuur
monibs produstian ai the sugar
factory end and to hold four
montbs consumption a1 the disiilery
end. .

2 To incresce the productioa of

sleohol. it is essential to take the
following steps:
T (1) Alconot indestry sbould be

given e priority status.

[
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(b) Control- ~ price of  alcohol
should be revised and builtin the
price formula t0 Lkeep it remune.

* rative,

(c) fInvestment and other fiscal
incentives shouid be given for the .
distilleriex "2 enable add pew eguip-
ment and @aci:inery and to permit
induction of new tecanoiogy to
improve efliciency of production. In
case the gew technolrzy his to be
wnported, it should be done on a
centralised basis.

{d) Khandsari molesses skou'd
slso ke diverted in all Sutss fac
alcohol production to augment the
total  availability of oolasses  for
ma2iing increasing - peeds of
alcobol.

3. Alobol should preferentially
be diverted in all states for qas-
ing high value added chemucat pro-
ducts and its use as an automotve
fuel shou!ld pot be copsidered.

4 Raw  moterals  other than
molasses being more expensive for
production of alcohol  shocld be
considered onlv if adequate quan-
ity of molasses are not evailubie.

S. Detailed economic  evaluation
of the various ecifluent treatment
methods by a competsnt 2aginser-
ing fimn is suzzested. The fixed
and variable costs of effiunnt tredt
ment should &2 wken into accsunt
while fixing the revised price of
alcabol.

6. The sugzesied perspective plin
for tse production of 2lcohoibased
chemicals over tie  next (en-yar
period calis for an imvrease in al-
cohol produzton from the presant
level to SUC million litres by 1935
26 and 1400 mulion litres by 1990
91, Tris can be achievcd only by
drawing out a time-dound. nguonal
alcohol programme laying down
fong-term pohicies, priorives and wn-
centives needed 1o execule il

Source: Report ot the Working
Group on levies on olasses 3ad
zlcohol.
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