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1. Introduction 

Th~ pur~ose cf this mission was to advise and assist 

the staff of tr National Chemical Laboratory (NCL) in 

their studies on conversion of glucose into ethanol and to 

participate ~n 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 attendance 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 (innnobilization, biogas) 

~r. 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. 

.. 
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3. General comnent on NCL. 

Before making roo~e detailed comnents on the project studies I wish to record 
a general opinion regarding N:L. The ICREX:: meeting provided an occasion on 
which a wide variety of international experts could form their own opinion 
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 comnent. 

4. Cellulose Conversion Studies. 

Tf:e work reported to us was scientifically sound and tactically correct but 
there are some uncertainties ~egarding middle- and long-term strategy. 
As regards the long-tern strategy some uncertainties are inevitable since 
progress elsewhere, in progranmes which are undeniably roore advanced, has 
not yet resulted in any wholly-agreed scenario. The present view of 
alternatives comprises ••• 

4~1. Direct bioconversicn of native lignocellulose {!-!LC) e.g. wood waste, 
cereal straw, or specific 'energy crop'), with minirral £_::retreatment, in!:o 
desired end-products. 

The avai~abie end-products each correspond to a specific overall 
pro~ess, 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. Exa~ples 
would be SCP, as in the Waterloo Chaetomium process, or a 
biologically delignified energy feed (for ruminants), or "solvents 11 

including ethanol or acetone/butanol from suitabl.e corr.binaticns of 
cellulolytic and fermentative organisms. "Minimal pretreatment•~ is 
cost-sensitive and must avoid discarding any utilizable fractions 
such as pentosans (hemicellulosics) • 

The only NCL work in this category has been t."lat done with Penicillium 
jnnthinellum. 
* 
I feel this is now d1.ie for strategic evaluation. If in the light of this 
the route offers any specific advantages, a plan for process devPloµnent 
should be set up for evaluation. 
Additionally, the NCL group should set out tJ gain sane modest fir3t-hanc1 
experience with cellulolytic Clostridia, p::>ssibly JleIJOOphilic or 
I02Sophilic. These organisms seen likely to be important in mixed-culture 
systems for direct bioconversions of NLC. 

4 .2. Fractionating pretreatment of NLC, without ef feet iv·: 
saccharif ication of the cellulose component. 

Processes like that developed by Iotech use physico-chemical rreans 
to resolve the NLC and leave the cellulose comp::ment as a polymeri~ 
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 phen~lic 
feedstocks) are needed. The hernicellulose fraction will normally 
be obtained as a hydrolyzate and Of>timum uses for pentoses, not 
necessarily by bioconversions, neei to be found. The cellulose 
fraction may l::e partially depolyrnerized; tt may l:e suitable for 
direct bioconversions (in whic, case cf. 4.1 above); it may i::e 
usable directly as a ru.~inant energy feed; it may te an optimal 
substrate for enzyrnic saccharification (see 4.3., telow). 
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NCL has no direct experience with this appcoach. 
* 
I thir.k its main roie here should be to keep a close and informed watch on 
what is going on elsewhere. However sane specific outcomes of this aproach 
would repay study usin3 sane of NCL's physico-chenical expertise. First is 
to make an analytical study of the possible Indian demand (rnarket) for 
furfuraldehye (obtainable fran hemicelluloses/pentoses by wholly known 
tech.'lology) • Second is to initiate sane 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 
recarmended, but their conversion to SCP with Candida yeasts should be 
"finned up" so far as is necessary to penni.t strategic evaluation. 

4.3. Hydrolysis of NLC~ 
4.3.1 Che~ical hydrolysis. 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 amtext is 
very desirable 
* 
someone 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 p::istulate 
simultaneous bioconversions of different sugars are unlikely to be 
practicable. 
The advantages of chenical hydrolysis are speed, efficiency, and 
versatility with respect to raw materials. Potential utilization of the 
hydrolysis products is equally versatile since sugars are the 'classic' 
substrates for so many fermentation processes, but the suitability of the 
actual hydrolyzates for the chosen organism must be demonstrated. 
4 .3. 2 Enzymic hydrnlysis. 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 
4v3 (above). Enzymic hydrolysis is slower and less intensive, so requires 
larger plant equipment, but should be fully bio-compatible both for 
simultaneous and for subsequent bio-processing. 
From the work on Penicillium funiculosum, NCL has its own very promising 
leads to cellulase enzyme production. 
* 
As priori ties for this part of the prograrrme I recomnend an intensive 
attanpt 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 rnycelium should be investigated 3S a 
basic problem in microbial biochemistry. 

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

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

Strategically the important feature of NCL's actual and potential 
contributions in ti1is field is that, unlike the situati_on with regard to t-.LC 
exploitation (above, 4.1-4.4) molasses-based industries actually exist ·a.s 
an important sector of the Iroian econany. 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 ~· are therefore to be sought not only in the devising 
of new overall process technology, but in sho=ter-term improvements to the 
econcmy, overall profitability, and social benefit of an existing industry 
whose individual installations are at very varied technical levels. 

5.1 l"Froved ye~sts. 
Important limiting factors in industrial alcohol productior. in India are 
th2 tolerance of the yeasts used to temperature, to the inorganic salts 
content of the rrnlasses, and to ethanol itself; these tolerations are also 
interdependent {eg supraoptirnal tern~ratures affect ethanol tolerance) • It 
is by no rreans self-evident that suitable strains can be selected fran 
within the normal range of Indian distillery isolates but t.liere are good 
grounds for b=lieving that better strains, which are also fully compatible 
with existing practical technology, can be found, particularly by using 
app:::-opnately selective methods such as are now b=ing described in the 
literature. 

* 
I reconmend this as an integral part of the prograitire, well suited to NCL 1 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 good S!:)ectrum 
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 fermeritat:ions 
using Indian rrolasses {see 5.2 below). Such combinations of features can be 
secured by the standard methods of classic?.l microbial genetics, and ar-e 
not without basic science interest. 

If the operating temperatures of Indian distillery fer.nent2rs can te 
allowed to be higher, with considerable direct advantages, so:ne simple 
improvanents in the basic process technology will also be desirable and are 
considered as research objectives below, 5.2.2 • 

5.2 Inmobilized yeast technology. 
5.2.l. Inmobilized yeast reactors. 
The NCL team has successfully developed roost aspect3 of the technology 
needed to design, operate, and assess the pilot scale imnobilized-yeast 
rei!ctor. 

* 
It is important that laboratory-scale research on the basic procedw:es 
(yeast selectiun, inmobilization prncedures) should continue, with the 
added aspect that it will be posdole to test improvements on the larger 
scale. 

Physic3l properties of the inmobilizate that are actnally crucial wi 11 only 
tecome apparent on scale-up. 
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* 
The problems associated with gas hold-up can only be tested IIEaningfully in 
the larger reactor and this will be one of the roost important lines of 
experirrental work, for which simple reactors of various designs should be 
tested. 

I do not preclude 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 NCI, is sufficiently advanced to 
justify the agreee 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) ~roduct recovery by distillation 
(5) stillage (effluent) treatment 

Such a complete installation is now necessary for meaningful experirr.2nt
ation to be pursu::d on each one of the abvve aspects. Reco.rrnended topics 
for rl:L to p.irsue 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 tanperature control 
(see J:alow); ethanol recovery from vented C02, especially if the 
opeLating temperature can be raised; 

,eroduct distillation: heat-pump applications, if possible to 
include refrigeration of fennentation stage (5.3 below). 

stilla2e treatment: ccntinuous biogds production from a real 
stillage, see 5.4. 

Note once again that irost of these objectives, if realized, could have 
b2nefits in the existing industry and be applied piecemeal, but their 
effective pursuit will only l:e possible if the different exP2rimental 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 
rreaningful demonstration of the application of heat-pmtp technology to 
ethanol distillation. However, the transfer of this application into 
practical distilleries, which could constitute a major operational econariy, 
does not depend on the technology of the pilot-plant as a whol~, and should 
be pursued as an independent objective. At the sarre t:irre extension of the 
heat-pump technology so as to provide refrigeration should be investigatc<l 
as this will be very advantageous, first for allowing better temperature 
control in :ermen~ations and second fer facilitating ethanol recovery from 
off-gases. 



5.4 Effluent treatment 

* 
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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, s~e 5.3 above - i~ 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 biotechnology 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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rfal akoh~I G~:put in t!::. co~nt;y. 
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(mi:-11;:.cs) has !'air.ed ;m;:..or..ir,:c. 
The pr"~!::n1 c,i Ci~JX>~;.~; :he "'i~: 
·1urn:ed in:o a r~":n·.;~ e~~:~:: s ..r:·.:( 
10 t~~ s.:~Jr ir.du)lry b:, es)~i;~~Lr6 
dis~t!!cn~s. !o ;::-~~ur.:: :iofr;Qi":o'. 

Ei.~~!n:? •• if,stead cf a:::u~-~il.{ ~::· 
pcn~:!ua ~n i~e Cispos:i.! c! ~-:·!i::~s. 
lhe !1.~.1r fa:tories in t~e ;~.:'.'..(•;-~ 
:tr Jc:~ hii·;c i>;="n ~~:-:e;it~.! : f c::!"'.,'"!j 
ioccr.ie 10 pn:ld:icing if,· ·.~.J! 11a t~.:ir 
C::ist1:ic!,·;s. In th~ begi-:;·,1,.~. ::1c i::,;.: 
rcr ( ... :r· '!of rr.o:.J~(' \,."_.~ :.... :r !~l..:/. 
_D~l !.:~;;..;tJ'!r.tfy i:i c:--~c:~ ro ,;-,,1::c 
!~"..:d 'i u:11y of r!"O~D;c..>, :r-, pri..:;.; ::J: 
A·era.:~ v..uai..:<!fro:ri f.:s 1·1:0 :-z<-
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Sahtiva Sr:thand 

The Economk Time: R~search Bureau 

lon;.e fo: COl!Slr..t~iOD O[ ~!Oflf,C 
:ai:ks. 

ln 'i:XC;1.h'l:C:, 1:i: ~L'?O::~; !":-'~~ J 
ir:dt.atn~ ?:-:~·:-.,;"-Iii a~~o·f~~.j ;.c ts. 
l.07 per l!tre. Hl'.'-..e·•er. th: r; ;;.:,.•.:id 
~\·:he Cl 1:!4'..:::-tin2 1r:dLJS:ri.!> ~ = b-:..:;: 
t.I .. ~ a~d G!~~;o:n-t ~~:-r. s:a::-'\" :>t~te 
<!;~!!Cir.~ u~a th: d!ities ~pc~:d, 
ID zdci:ivr:. th.: ~:n:r..::c·: a:tracts 
ct':i;;~ t;r:;on c:-r:cis: d.o::- -"'.!' Rs. 3') 
f'Cr to:i;,e a;;:i a S!l~.:h:i~: ·J: S ~r 
c~ni. 1:1:.:~, i:r !\f..:::.Jrz'1:::, l!':e cost 
o! i:~us~~i: ::;~.-:~'.'~ h--5 C::~ r:~. J .55 
~r li:rc. i;; l:"~r pde;~ it;; z,·aJ
a~.~~ a: r~. t..:5 ,er ti:rc. in \Vest 
Eer.~~~ :~e crice ~r l~l!e t:.?~ b.·\·e:-cd 
at R~. :.~<' ~" R.,; ~.10 p.!: L::e 'n\! i~ 
GJizra:t. :f-e ~~~ ~uct: i ~J;. a! or.e 
ti~.~. R~. ~ ~J ;:::r fi~r: "!':id1 was 
!~•~r b:.:i;g1' c!.;w;l :~ ~s- I.95. 

In th~ i;r•.iir.,tac.:c; . .;;:;..- a ~ 
orctr.~:ec:.?;i;iH .. .i;h o:i L":: p~t of t~e 
ri!i:~c~ ;z:::..:,,ric.s ,:L, r.:i~ to rn!~ii~te 
!l:: h~:i'~;:>' c:.i;:~ t:,~ ;!lo: ac:-Jmula
,; . .,n ,[ ~!....;.)~o: zn~ ~o;::.5-s,c:s ~t"4.:i.:s 
'11.i'.h :r.: ci<::lle:1:s, ,_;.;•: !!'!!: .:ori
SU;"\o!:"!g l:,.~;;~t~e; ic tt: C;:f:,;j1 ~:J:e\ 
!': ,·~ t%e~ ivr;ed :o ;"..;fic.i! C\ff·t~~: 
k.:~::s~ ot !';!£!'l 1-:rcc (•f ~!·:l.1~.ol 
at:~1:icd !ro:t~ !!:: 'Si:!?!~ !:J::s. Vi:.· 
ri·:>·.i~ corr.mil!:~ a;?C-ir.;cJ !;;; tl:e 
(O\"Crr.o:r.: i.'l the p.:.;t r::·.e c::1~~.:.· 

siscd en th: i:~!ent need ior ha\~ a 
1mional poli;y on ;;:.:ohol. 

The ~:2~2raj R:i.·:> Cc:nmittee en 
zJrohol (!SSC.). the J~!!r. Co:nrr::::ee 
(1976), the S;;a:r;in1tbln Ccrr:rr.it::: 
(19i7J ~n;! rr.xe r:::cn:!~· t~e s:;at
u.:l:u~·a Cc::!t:li:ie: in Ii~) had al! 
vo-.::!eroti~!~· r~LOr??r:tefided O!? ti':e 
r.eed for h2\"ir.g a i;;;iiorm ::~pro:id1. 
B:s;c!~s several ilr.~!'!;mt r:.:orr.lflc::
dati·•r.s, 11::;.e cc~l!'ittees h:id ~t:~;
scd on bct:c~ u1i:i$.lli~cn or ca:::-1,;:.,.· 
in the dis~it:ie> throu;il e!ficicr.;}. 
a.rid rce<!e~;:i;3:ic:: or their plan:s. Fer 
a Stt:OCtn toC"o\" Cf a!co~~~ for COl'!SLlrr!['

tiun ... i:hi~ t.~~ ~:;.::> •s ilso fr\Jr:? t~ 
s~r;!~ s!a:-:s !" t!?c d-:ficit st.H::s ;?! l 
r.?a;or;3!;le rri.:e. tflese co::1t:1;:;c:s 
have ~!le~ui-..oc.l!ly strc~!ed oa 
strcarr.lini:.; 1!:e rr.:iltif!e !Ct o! ~:w: 
2.'lJ ~cr.trai l!O\Cf!l!::Cnl CU~eS on 
it;JJs:r:a.1 a!:O~.:):. · 

In 1i"..i.s :.:!:~rd. ti!: perspc:!i\·c r~2:i 
for t!:: p:uJ'-!:fr:>:i of alcohal-l:o~~=~ 
d•:r.'....,';; , .. £"-·ed b·· •!) .. o' .,_ 
ta

0

;ha~;-; C~;:;i;;ee ~un,-:; si;.iyfi-
cA:ic~. ,.\.~t'\~~~::-11? t.J it. on ,:-;, bl.;:~ of 
c~Wr. i::J c~:u~· •. d !or the a:~oh.:::
h.<ed ct:~:r.:c.a!~ r::.-e acet.->ne. ~tyrene, 
SBR. a~et:..- a.;i.:, VA~{. c:c., their 
req:;;rerr.eil!S ,1f aicohoi ar: e~pe:=:.:J 
to rc:ac:i Ti5.5 ~~ca hires by l>-.i>-

S6 znd 1163.:? million litre$ by 1990-
91. bclusi\e \Jf alcohol for po~.ible 
pu~. the r:-od..:ction of alcohol 
shcr.;ld reach S..v :n:!lio!l litres by 
19~-~ a::j nec;r!·; 1.:00 :r..::ion litra 
by t~e !".mi of the ne\t d:cade. 

If so. t.'tis cal!s for 1 p:-<>portion<lfe 
st~ i:9 i:i t.ie c.:;iiicity o! the di:;tif!cr
ies a~.:! ?-'...:.:~er .l"•1rL:h!lity o! molasses 
ro i::~c: .he in.:re?.!.c.;; reqairemer.!s or 
2kc!:.:1l i:i ti:: C'.Jn.1":g )C.?rs. An up
,,.;ud r=•-i.;1.J;: o! m·Jla~:s Crom the 
pr~:!: nte of R~. fl! per tor:ne has 
b:e:: s·;f;g:,:e.: o:i,· t.'1: su~ar industry 
ic. th:s re~:sr.:!. B::t ;i,r.v hike in mol~s
s.es pi~ --.G l.:.!d :o ~ ri;;e in alcohol 
price;,. Tr.is ll!!I have immc:diJtC 
ac!•e~ r:pc:r • .,J~~ior.~ on t!ie cpera~ 
ticili of.:!:: ~.:.::ibo:-oa.."Cd indu;cr.cs. 

Ad.-n;:!c-:!I~·. ir:::;c-a.sc:d availiibd!ty 
oi mc::o.>s:s is r:e.:essary for higher 
a!::-co::'=I p:t."~1.0.:tio:i. \', 1;;!: pi!rt of the 
a:Ju;!r:i.;ed b~':::r a!:chol req;iirc
c:en~ c~. :i::re;c-r~. be rr:.:t if good 
sc:...~ ~r~-.! ~Jr ;est is assured in th: 
cc~~ ~·car;, tllC' Siupr:y can ~= ~u
~~!1'.i!"J ::>y ::i~•ir.g use of the kh~nd
sar; a:!d ~ga;.ee for sugar rc.voery. 
Tr.: s11>:~r so ri:~·.-ereJ can b: fer· 
u.cn:ed-for 2d6t!onal alcohol out;,.Jt. 

It is .:•i.:ii:ct r~:.t the a,·i!:it-:!ity of 
a:ol&:i f!.J:n th: ori,ar.i:.:d sus.:ar 
i."!;l::•:;y to :.'1: di;:·:reries will fluctu
ate i'.l :,;:"(\i~2:l.:e ~i;..'1 u'l~ sug:!t c:aac 
t:u-.ci'!. 

: 

AD;- l:~;~~a!: rcquireinent can be 
bld ody by ::!i. :mng part of sugar· 
czr.: r:nant f.>r l.han·~"ln ;,,r.d j;i~;cry 
rr.--..!:::~;r: ro the or;1r.i~cd s::;ar 
i:lc!;:.;:.-:-. Bi.I! \:i.:h a d!•Cf'iM i~ not 
r~;;~·:c 4;; the L':~r.drni and j~_g!ery 
~;...,~J.;'"~On is gi\ea ;:rc!<rcnt~..!1 treat• 
cc.•• i:r?.:.:: ~e sm;;.!l··:. !c: a=ti\·ity. 

I: ii 1:~-:-e;~: th:i1 in \iew or the 
ir~p--:::.:!:~ g !row·::1 ir, :he consu~ptioa 
.:>C ;:-:d..t;:.n.;i a!cL'ho1. e\·:ry cfiorr 
s~c.,.! ~ r:.;1.: to w~r.:enr its ~apac· 
i:y. TI:: cf::-:-\ :o 31.:~rn~nt capa<;iry 
~!".".):i'.:.! ~ e:.1 .. Jr".~·J~i:ti !1y 2d~'-!u:!te 
c~~~:~~ h"I r.-... ~ir.<!ill the co~t of 
~;-."''.;'-'I·~= C \:1..~il·.·! •t a D'\OfC fC..JiOl1-

:.~ ! z ::\d. F<-r, 1~e fwv.rh pr.,,:pecrs 
of .. ~.;.;~.,;f ~rJ t~: airo!Jol-~asei1 .iD-
1,•<r:~ u: ct.:5-<:I;' rel.ated. 



; 11ic '-m .,;roc!:i.:!ion pottntill or 
· alcohol in tile countrv no~itl"..s:.i.~
i iDg, the recurrl:lg m;is in its ti.T.:# 

anilability at a ren.:ia~h!e p!'.o: to 
the comwning industries in L'I: C.:5ct 
Slates bu bttn causing 5enoin con
CEnl. The unin:em:ptcd l&O\'e!r.C::'ll O( 
alcohol from the w7l:.is states 13 !!:: 
~fic:it states has been com~~ t:y 
dS absence. · ' 

The- States o~ Mihat"..sl:;n. t:i":.U 

Pndesb, Tamil !'<adu. A11<!!';ra 
PrKcsb and Karaa12La ilf: the lud
ing producers of in:!::)trial akri:~ :.-. 

: die cowmy. Tcgc::htt th:y zax>.int 
: for as much as SO per c:n1 of tie tot.ii 
; annual ou1p:it. lohhua~!l!ra i!!ld 

l t,;rur Prad.:5b jointly i;'Cdu::-e !lculy. 
j SO per ccn1 ... r lhe to:al proc:i.:uon. 

... --

Multi n le IeVies 
.a. ~ 

·restrict off .. take 
By The Eccnomic Tim~s 

Bureau Research 

i 
produ.~ in the state m 191!::?-&3. In 
corr:piri!on. s!:it~-s like Bihar :ind 
Ta;nf !lladu co:isumc:i arour.d .;o per 
"-:i of thcar rc-;~c~ve production 
du ing t!ie sa~.1.: yclr. 

I 
"impon:e ala>hvi to L~: com;.r.":ino;_ /A:ncr.g l~c c:!i~it ~1:i1c:s. W:.:!>t 
m.!:.i.;::r:C'i m tl:e d:f: ::r s:zt~ orolu~- ~engal mO!>tly d.:ocnd; on the sur;ius 
~C. l!: a:!~:tic::?. i:':~:.:s,e of ~l~·Z:i;i ~:JICS for i!.i i!11famia! a~cof':ol !C• 

CC!!!:?~<!. U:c r.:a=>:~1 r:-:= c~ ,,:;;r"l qu;remenu. A~ ag:!..in~t its an;;:1al 
ai.:.,i;.;l-b~'<1 r!c-i>i:;s na ... e cc:!,<:e-i. ou~pur of .;.a 1'1ii!1on litres. th:; econ-

January 193~. hlve been u!~ t;,x of~ 
per cent :a:id 1ran<;i<1:-t r~: c.f R ,_ 0.25 
rer bulk Li:re. On J!C:J~o! c:i:~·or:~d lO 
01her stJtcs. th: cor..?:1:xEt:_; aura;ts 
exti.\c dury of Rs. G.55 ~"r bu::. J:irc. 

The bun!c!'I of var.cu.> cuuc . on 
indust:i::I al;0i:ol is s!:.;:;i:~v :nc:·: rn 

"U1t1r Pr:id~sh. Th: d~:1c~ u~:;:c<~d 
a;~ gra1kd so t!ill hifi't qu.1~;1ty cf 
clp1:;rts ~ttrat lo;,,-:r ;:itc oi duci::5. 
Th.i;, tlac stat!: h:is a •.:r.j fee of !h. 
I.II) p-:r t;u!J,,; Ii::: f:::r "=~~ :h;ar. !~1 !Ji..'1 
litres C!f d::n:i!urcd ~r;nr C·'."'lsum.:d 
\',i~~~n :~.:: ~:at:. A!".::: :::. :~·;..:~ ~:?~e Qf 
Rs. 0.30 t'> ~;. o.:.) p.:r lim: c'.'I 
r.cmurr.;:i:.;.,!'I oi rr.o!~ t':ln JO !Jk.h 
li~;:s c•f denarurc:d :l,;..;1 i~ lc'ie.1. 
Cc~i1cs. the ~·)mr::oc;ty is ;il;o sL:b· 
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I 1. ,._ ?'-. r- ,.._ =~ c c.; i ;-:.... ~ ~ ;-.- ~"') :;-;. - . ..._ .._ :- r- ~ ~ i-~ I ' -- i"- ,... ... ~--' c.>_C'l'l '-~ Q l 
I l-~~£!~-!;_~'."l>;.__~ ___ ~_~_~~;;__::?~----=-_'6f_~~·--~-·~£?--~~-~~--~-~-~-·-f.?_._O=.._-,_,_-~--~-·~-~-~--~~-··-~_)'~-£:!~--......._~.._Q._•_'_J:._•~~~--~ - ~~~~~-• 
t Th~ (;Jl'h\.!iT1p:J.JO o! ~,C:JS!ri~J l!.: > L"1 ::::"it rr.\J~:~. \~;.;1•" cf lh!' a•.(': 

ho! :l1ffa frcm s:a:e h> sut:. TI:.: n~.i.c...s:d i."1C:~tr.e-s !:.1\:e ikc~ for,d 
akcl!cl-~.;s:d inc!~srric:~ in rhe C:~at tc c;'C:"2~e 2t u:::-.:~=~~ic f':'!"t·-::~. • 
~:z:c~ t:i'!e~ rhe shor:faJ la ~heir :c~ ~i' .,.~'l~!r L':.?~ c!t;.."i~z thc a!~·:'?. :1 
requ!:~::-:iits thro:.:;!l ir'!':poi~ Crc:n ~-e.:: !'7! :.s:. 2!:~::.;~t? 11~:q~otc Ak';

t.h~ $1.!~!us !!..?:es. Th~s. v.·cs! Beni:~ · t:~i ·~ !· • .:.J2~:c. off-~ke t:y !h:-. 
ar.d G::j?:"3!, th: ch:-or..icJ~:y C!~-o: Ct:'~J::"..:.:?S i:-.C~~~ri~ (~J co :t:\ rr.u· 
!:arcs io ~J:.;hvl, mecr t~-: !JP ~... ti;..'!? u~:.:> O,!.?~::,t ??.:rm.al ofi-~i....: '-1~ 
f\\:ei:n a\lJf~:-J.::;· ;,nd d:!7:2',~ t•y .;!5 -:-..=::.,-;-: hr:~. ~: ~~riC!'ml:.:.:: 
importing it !:o~ C~h: s:.:;ri·.l~ ~:~:!s d~:!--.~ ~~-: .z:.:".1~: ~~.:r ;lj.32.~J ts ~'-c-t 
lik~ l:~o.r Pr. ~;;~ 2rd ~.fa!tt!"1.•h'.:':1. 1.:i;:iy to i-= £~:i<.r co th.: p::c.e<!in:· ~ 

Gcoera!Jy. :!:: :n . .o:;::"•rt cos!. ap~ )'.l!'. I 
f:om. L'le m:i::1"'• c.t:X n (!\.i::1. is L-1 t".: r::-:::c:;:-il s:irrrus a!~:.-h,·'i 

i f&·.-eo th: m~·~r a.·.::~!°'Jtl::~ bv t~e p~~~-=-... ;~ ~~1~..:-s. ::i: 2:-:::-:·yt?!ed r~~;:• 
· C'1r..su:rung i:-?.j:.:s:ri:s ·i:l t'~ ~~!::.: c·:::":5~v..::·:\.!:\ ·.J:::.; ~!~ ... :~n :SC G.r:·l 
it~rC'S \laih.:le 2t'!lr.zin~ a.!:o?':."i 1::r.xii'"~ ~fO. ~<; c~r.: cf 1!1ei: t::ti.~l!:.:t ?~ ...... f 
from lhe su:-;i:J~ s-r~:~s. F.:: rl'!e 1:,w.e: c·~;u1::1 c:.~~~ ::>: ?.:.:u~<): y:Jr H~-1 
incid::n~ of tr3c1;:..:.:t eo>t t.:!~1 :t: 83. k V .:h !r;;.;-:::1. L~: lc:ad;:!g !~ ,: 

consuming 1r.\!'..i.)~r!es [O ai1'.:.~:;~ ti:;r d ....;.!~ll ~'.;J"\!°'.:,·; ;-:~~!'..: :::-.?. sta!e. t!" :-' 
aico~ol rci;;;irc::::i::cs ll a re~:?'.:<: t::.<1.:.:.:;.:;:::,..,_, .,:,; Jr•:o;;n:.i 65 !" ·:· 

c~t- 11us, in 1·~~. :i::;:is 1.•,e ccc,:;::;. u::.: c: i:; .-·:.;.: .:~ (l.l'jfc )). ·i-:,! 
i:'li io·fomics ~o ~:c:p t~.e r:r::::: cf 
!1:0:1r :::~-~~~a;u :.r a r:.s.o:a.?,ic 
fc:.,cf_ 

Howe.,·er, 11;: rkthN& o! I:·.~" 
i:1trod:.:~d by !~c s·~rr:~; ~:,:c.s 0:1 

, the ;:k,.hol :r.e~: for 'ci;:icn' l:.Js 
' rcp-m.:dly l•Jra!d tJ,e 'Jn~ ~ n~ or 

a:::1·::;-l:e~ «.:'ll;.:~~:!l'.'· 1 cf Uidc~·~'i 
4,j;c;.r:! i~ t•::.:r r,,::~;, ... a~ r.:~: ::- ',, 
p!r cc::t of 1;, fl~XJ" iun <l:in; .. 
l?.~:-SJ. 

Ho.,.c•~r. A~~!:~3 i'rd:>!'i ll.lS c. 
~.::!.! f.J ~,?·.~ ':-:.'i.-~.!'J i.S. !'t!·.:.:1 . 
;c;.~ per ~;lt er i;;.!·mr..?l a!:c:. 

:;ur.ip:i .'i1 h;;.; l:ccn 
mi.i.ihni li:rcs. 

G.:ja<.!1, 10-., i;"!pom imks1ti,1 
akc!'"! cf.; t(• 5 rl':!li.:.:i licres io fulfaJ 
i:; ,for . .cst:c c!:~Jr,d. Ru! th.: :.'.;1t~'s 
ci!p.:r..:::r.~ on ti\~ s~;-:o'.·· fro~ lh~ 
~uriJ!•JS s!accs is at?c,u: l.5 llt ;;; p:r 
cent 1;( i:i ar!.lu~! p;da::ion. 

o~· th: '"ho!-:, l~C: a,·crogl' con
s.:rnp:;.Jn of akcho, in !l'C rnrplu~ 

statcs ~cmi ju:t S·i ~r cent of !heir 
Iola! rr•itlu.:tw11. r.~r..,;:; ,ufGci:nr 
c:•-.:'lt;;y C•f Jl:U~()I CJI' be made: 
av;:~~t::·.: lot~: ~.kfr~it :it.!h:; .. \.'~r.l!l1l)' 

:.t ~ r~l5ill:t3~1 fc: rr~ce. B:.:t t~c .r:•}W of 
:.l:uh\JI to fr.c ~!:!i.:;: !.~~:e:> fr~ 1 rn the 
~'Jl'f'l::; ~11:~ t.5 bc:o s~b;~ct to 
r.?U: .:pk. 1; 1.1~=, '~e st:.•:e p1.:r;.c··e of 
!~.::m t-..;i.1~ ~f'JJr::u:!~· lv ~..;mL·r r1~u1e 
::·.:nu~. Th~.!~..,~~~ ... • fin.,ra.:id 1:up!.i· 
C2'1il"Ji:S "' :h~ C·~:'1-:0l!ffi!"~ l~·.1l'·ilf"!~·s ia 
Ilic <l~fi.:1t ~w~· .. i:J~. f".7,,,.c·ier. bci:n 
rei::::,Jted to ~c.'-dn.;~11) ir.ipon:1:i ·~. 

Tl'-: I;\~~~ irr.;>cs:d by ~.fJhM;:.shtra 
oo aknn"I <:-·~nrnm~d ••nhia lhc state, 
"~;;, dfrct from th: tcbi.Gnir10 o! 

jcct tiJ ~it~:r.ir.i~~r::iO:"! ch:ng"!s a.ud 
pur~hasc. tJ.i: (T.?!;;c A}, 

Fl!rt~rr, ar. C...:~a:t,;rcd ~.p~rit e~· 
i;oruli w othcr ,1~:~;, <in e.u~o! ..!:1ty of 
R;;. 2 n.J f:-:r t:;t;.; ::trc ~.;;.. been 
imf,)S:.l 0:- Lr<t J') !:>:h litre;: Jr:d a 
10 .... ;;r of Rs. l :o :icr bulk lier:: on 
r~pcrt <,~ln!:'.'.: c;; lO i•J Jd !Jkh Eir~ 
iias h:cn 1r..r-0·('d. Fx c:·;.c!>S cf 30 
11;>!Cl 65 l:?kh.l!:r-:;""";! .!°:"("\·c 65 !Jk~ 
Im:\ ol alee he·! c';;'.)Orts. th; ra:c cf 
cxc1~e i!'-'tY 1:; s:::I !:iwc; lt Rs. I(') 
p~r bui:. ~trl ar.~ R.;.().6~ per tulO; 
IH!C ICSf-:Ctl\ d)· 

T\•O ini:xi~:n: (:c;s n~c:d cvns1~er
ati"" in ihc: liglll of che pr".ikr:r 
lc1tics i:i th~ r;s,o le.!J~:it! tr • ..:u$tr.JJ 
a:w!\c>I prc.d:.1.:i:ig st,c:-; 

0

cn .iko!':J! 
uports. Fir.>!, :n~y J'c: of tr.c!'c~ti\c 
na~ure en ~!co:-.o~ c(:--<::~"' ii :r.~ sur· 
f'f1J~ Sllh:'i. ~01 !!:•;r.·=· r:1~e'> h.~·.e 'c<.·cr. 
s:eJJih bro:.d:: ;:\rn:1 frn:'C 1•1:~ 
l:\·c!s l1:1 :}';.: ~.1::~ar ~u~;·f:.ss st~·"~S -~n 
~:c1;nt :.ri~t: .• b~.-2~.·:.: a: ~c.:ur.iui~'i•.·· 
cf al;;.1iwl \".•'~ :he J15".li!~ri;s ia tn~ 
face c( s~~": .11 c~rr.~nd. 

5,,_,1:d, -~:•;:·!e :he: mhr.; ln?.~r 
k\ic\ oo ~'":101 .:~;Y.'iti ia l!:: sr· 
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alcohol 
• price 

.spurts·-
By The E:onomic Ti:nes 

Research Bureau 

I The "'!:o!CS.?!:: cri;:e of i:icu~!rial 
alcohol h~ ri~n arp;eaab!y 1:l recen~ 

, years. P..e o:fici;.:J who!:s.1Ic pi'ice 
i index num~r for 1'1e cakn:i:r ... ears 

II 19SI ar.;i i9~1 li'o'.:rarcd 565 3 itase 
1970-71 = 1())1 a~ c::::::i2::d to 4!7.9 

! iD 1930. T.-:: a,·cr:::g: 
0

in;!c:1. l1zd r:· 
: maincc! ~:Jt::ant at jY).6 far ioll!' 

years 197:> ":o 19i9. TI1: b:!::x b.!d 
aver:m:.~ F6.9 ia 19i5. 

Tl:e ~r.:enta~c incrc:.!: i!" !!'.: in
dex at :P.i.5 m 1-/76 ,wcr ~h: ::-•:•~ous 
year "'·as :; l::~t; 12~ µer cent. !:Jyi:t 
tbe •ho~es.:Jc ?O!C~ 1oid:x 1-:mai11cd 
unchar::zed ?t L'lat l:\'cl c!urin2 t!lc 

· Co!lo~i~~ t:.rec ye:?:s. The ::at"~J 
p'icc ind.:x c~!'in!; 1\is 1>:ri-Jd ...... ~ a 
welcotM 2s;-:.:t f..i: to the akoi:cl· 
based ir..!:mries. 

Hov•e\·er-, t!te s?mp ~e:b~d.: :,1 i:r 
dumial akoncrl o;•'..,a: ..-1:r.c:;1c~ d:ir· 
ing 19i>'-W folk" :;g ~;z~l:i!: cdin:s 
in sugzn:znc ou:p:!t d:.:r::ig th~ y:21s 
19;s-H ~~J Bi~>-~O. l:d tll i:s a.::i:= . 
short:i~c. Wlu!:: t.ic •.lc:n;;ri".1 fer in
c!ustri.if a!;:_,:;..,1 '1a\'c t:-.:.;'l in ~;eein~· 
"'ith the: p;;~.: o~ g:o~ th in ,.~·~r.:~ul 
ind:.am::s. fer l';hi;i1 .:l:uhc! c; th~ 

1 
basic !e:d~!o.:(. th:: s.i;:p.'y rc;;:J.ia-:.1 

! fluct:.alun~ d .... 'ing th:sc F2r'S. 

The situ?:.i"J!J ~Jlmir.a!<d ln 3 se· 
\·tre gip i" in • .h:s~ri~I a1.:·Jh•)f bc~•i:cr. 
dcrr.lnJ a:ij s••;ipiy \!.1:irg lr,79.5!) 
and cariy pa•: ;;,; !<iiJ-S!. It 'l"•:!.S 

d~rin~ 1~ P.:•io.J th.:i: the si;:?l.U 
a!cchd p1odi.:nng state~ impo'°!d sc-.. 
cral cu:.i:s o!'I its con.s1:rr.pw~:; bc'...'I 
"'itl:in ~!'Id o:.i!..•i:i.; thc:ir s:~:c;<;. 

As a r~~lt. :.ie 10l;:.:c,1:.:. p!'i:e· 
inc!:~ (~r ir.~i.:•tria.I akc!v:i1 ll'ett t:? 
by :u.7 pc:r 'r:n~ !iJ .:::~.S C:urintt 
5<:>' ... 1~r l'r.YJ. The mon:r.!; L1de~ 
tJl Lii::'l l:JJ ro:rr.~i~:d zt J,N. ~ sioc.c 
1976. Tr.: i~d •. t ir.~rcas~J farther by 
17.2 ~r cent to YS.J in :b~ m~c~h uC 
O.:tot-cr 3! ·;.~.:'h lc\cl it 1crc1iri:d 
u:i.:hlllicd •.ill 19!1:!. (Tab!e 7). 

Tnc 2,·c r~ ;:: indct for the '::ir 
19~1), therefo~c. rose by 12.1 ~-er ~cct 
to ~7.9 iro:n :i99.6 in.19i'1. Wnh the 
mo~:f'"J:; !.:::~cl nu:ntk:: !er 1~d·Jsrrill 
ak••h-:-1duMng19~1ar,J1''·'1 remain· 
ing ur.;h;!n~:d at ~65.3. t:1: ind:i 
r.uc;~:~ for tbese 'f~ •• .-s nerJJ;ed a' 
that Jc1'CI. 

Coalhaatd from ~rerlam p:1i:e 

The 3fef"3ge index: number for 1982 2t 565.3 O\·er the Je,·el 
of 175.9 in l9iS showed a cumularin! rise cf :ibout 220 
per t:ent. The 3\'er:ige annual rise m>rkr.d out to JIA per 
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.-\ u!:ub~e P'•~li.:stilJG lln ~:11 
!:-;o~~t o::! ~:; A:t bJ:3 A:~c~.11 
8.!~J In·.!,.;:,.-;-, !).c,·~!~,., . .:n~ As... .... J

c:~::.:o:i (.\.-\fl!O \' ~ .J fic:':-J m· 
b.1:e t.> i:s i.i::c:~i~i s.:r•:~ '" ;"·fl>' 

~tc t!ie i:i:~rc,:s ot ~:;o:iu:.::w•:J 
·i!l.!~1r:es i.:i th.: CC'J:llr) J·..,n.i 
D'l~C tbJ'1 sat )<:Jrs ul 1:.s c\i;:t~:.:. 
T;i.i:i;h ~':c Jl.:;i1,1!.'::i~;:J :nJ·J;<rt,; 
b.!·.: ~~:'I i~ '!.~:,!:~;~ !u!' th" l.!"l 
(lif:':f\"•fi\te 'tte:?!"C. ;C ~J~ l°'~~:". lJ~\d:;' 
a:.,~ia the.::'!'.;i::s ,·,f .-\.\Bl!:'-\ 1:1•t 
th.:v l:l>C b-:~!I J:>~ t~• P'•I f,.,.,- J".! 
ll!:ir pv:.m vf f;~·Ai in 11'.c piu::-.;r 
:io:no<::a·;c !n ~.:tnt yc~;5. 

lac ~~i:.:~·:an l!1'.cJ A::o!'1;>! 
B~;:J l:i,iu.aici iii Ind J, 1'17i-!'J~I 
111J ;t.-'.;tJ it Rs. i5 ;xr ::o~y _C(\'1· 

u:r.s !'Jr<:'~ p·e;::it~li •":' em.n:;it 
pe:S.Jts .:c~:ic;:eJ ""'.:!! ;!;..:h:>':!~S
cJ i:ii!:J•!r'~.; it. ~:;.a:;Jr; v·~·n-~J 
bv A.\31D.\ dJri!IJ the !C.J\e i::-:· 
r.·od. 

n;, l!#) ;>l;e• ~u!U~e O:C\C: S'J.-!I 
ia!~re!lin; t"?:;s u 1~ t".r.~1 ~en;e 
ar.d 1ro"'1h ot 1k.-i!i••l 1~1Lmv. 
~lnni:i; for th~ i.lc••h,11-~H<J i_r.:l::s
tr'o fo t'le e•~h::cs. the;r prixte:ia 
-and p:oo?:;t•. i~ uw H ~ rer.: • l:i:c 
f.eec!,::x 't e!~ .. 

In :J..!i1:c!I, :. w:y uv.f:J! 1X1rt of 
:h~ ·~·l .. ur.c i.s J:•o:ed t.J s:Jl:~i.a ,,;s 
11.;ob.>I. s. s. 

- - -
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lVlolaS~e~ export p01icy ~~cks 
· ·~-.direction .. ·. ·.·~- .. ~·~-. 
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•: ·The Economic Times 
Resarcb Burca 

"ict llJS al.so be(!' en add:d l:?.;~r 
ii.· indlJ(n;in:: die c~;.a:t dr-.is!o:i. 
·'he u;::.;un of 1hc ro•cn:rn~.11 

in ~rm?:ti~~ mof.::..cces ~lporr ~·J:"• 
in1 ·lie curre:11 )'Ur h:is been ,,. 
cc:•d by 1i>c su1.1r i:t~u•try •·i:b 
;,. ,.;g~ .of relief. T·Ao con•=;:uii·;e 
5UJ3.:C3rlo hJnests b:i\"e s.:<!.;iled l!'e 
indu•lry ,.:11oi m~n::r.,: s<o:~"'S 1•f 
su:;u as •ell u i.Je ,..~te b ... 

lioa 1'111a~ J.5 a1i?!ioa U>noe> L-:?.J 
2.6 lcil!cl)a "llOCS. re:;p:~:;v=;> 
11~:~ IJ. 

proeu.;:r. !:H.IJs.cs. 

O~rir.~ t~e ?'hl-'4 st:;:'>('n.. i! " 
Ll.:e!r 1n.u ;mwu.:1ioa oi C?..Ji;:,,;..-s 

•cu!tl !le mJrj::i~:y ·:o·~e;. :.:..: 
t>;;.ii;;.:,;:i1y is like!~ :o !>c t.!-.c S-""Tc 

t:.:::Jt.~ of .:ur)..:>Y:r s:~u fr,m 
:.!ie' ;>rc-•io:.15 ,,;~o~. _ i 

.:U i:l.:ii.::i:eJ, Ille bi:a:~r ~~~~~ 

Aflft' m'!Jcb c!:l!bcratio!I.~. t!ie 10•
cnirncnl bu f.:111ly decided on •"e 
pro:icxal to permit mol:li\CS np»rt. 
Althvuiil. no firm tJrgct of mol:i•~ 
ap0n durin11 the finJnc::il y:Jr BSl· 
~ hu been fi"d· .:11 le:isr rcn l.:l,;lt 
to:J:ics of cnol:i..<..<e< are "~trd ro 
be cxp~rt:d. In the previo;.i~ >~•. 
di~ quant:1;n of c~por:s 1us over 
lel'en btb ton::i~. 

'r.lcre 11ili DO C100rl Of C:O!~<cs 
dari:li !he fi;c:i: 19Sl-S~ 0111ing 10 
ck-:line ia ils outl):i!. -Elut ab->at 
five l:i.!:b tonn~ of mcb~ 111~:e 
C.~p?•led 1farin:: 19~:).S I. 

fa!.-!:a:ly. the i!~.:ision to al1•1w 
C!Ofa!IC$ cx:iort d"r::ig the c:u~r::nt 
n.!r I:~ ::«a :J\;ea on the p0(-
5um,:i~a thl: it prtwi<!es tl:e ,in~ 
e!lerna:'.-e to the t-robl~ of rno~r.1-
.il::i mo'csses :r.;I :tkchol stocks 

E\"en &.Si:.~\i:ti :~1! ~re is 4!.:":· 
porul;le ~r;i:,, ot cio: ..... <es. to;r 
is or:: lo :e.:01~'lc to ::ie b!.:b :"
r"~t :i1~re •>! & mo.1~:1 ~-; a m.l
lio:J ton::~ · lbc c;..:::i::.:m .:i! '!•· 
po::.s ->;i!\· l!~~er~,r~j tie-- rJ~.1rc: 
in :,s \tie in s!.~vp:~ :..:;> :o..e p~·> 
c!u:t,cr. o! ;;.J;:>::~!. :·~ 01;-ic !'!"C'd
s1o;:i; !o: S~\·e!'J! ~:!'!'"; ·'!; i:?d1.:..-!r~.-s.. 
!~!'I. i:i. 1:::n. ~:i::s . ·o l;id~ 1•[ 
poii;:y d::o:c?,,,:> or. cr.c . .:;;..~ cir.ir:. 

c;! mo!:!. .. ,._~ du;ii:& 19~ 1-5Z c:..; • 
I~~-!; bu bee:> r:s;icns,-c'.e t.,, 
L~;c l.UiC-siz: C.\P()t".s ~l:fl:li i~;~ 
~.!. JI .A: 3i!ow n:~:ty !~ ;w:r 
cca: or t!:e mo!~ pr.:id;;~1:..i:i . icr 
!loo..~~. tf.lii:, C.lUtt C\l~~;"'-:J~ 
ttc .. ~~r s;.;ill:i~t qu:io~ty c,.r ~A:..::: 
3.5 ciiJion t~m;:s C:"-l'...i te •• 1.Z
uo:e fu• al.:o:i.,1 P•~:.i;:.i.>:i.. \\ ·:= 
ll!c help or te;hnu!-Jii.:21 ~.:-~c~; 
ac.:J O?t:.~i.111 ~!;...i.;:;.~-u!~l.;.l:.i·~~. 
f:!~r :i.!cob(,\l OtJtJ;)'~( Pott l;l!:!?:: o• 
a:.>!:1.s...«s C-J.11 ?le a;;:::e·.cJ. 

wi;b the cfotilleric<. .s.r:irt rr.~:11 
impo;ir.i: finJn:i:il b;.ir:!en on ?ii~!. 
their z.;:::ur.:•Jl:i:ion .:.:1a 2l;o bfco,i" 
1he so:;r.:c of ~e•c:e po!lution. lk
&iccs. ue ro!fo:• 11eJc:!y prke; cf 
UlO!lS>C:S iD !be mterOlti0."131 mar• 

_ Th:: :otJJ rnc!~~s:.-;. ot::;iu ~4o!r•n~ 
th: sm:ir s:lioa l~~=-s: ii:::: ~:n 
aat!~i;>~:('d J! 3.6 ~i!'i~n ~..)!1:~ b 

cvm;:1re:I to 4.0 niill;on tonr.O\ llJ 
Lie ;i:ccedi:i;? SC.l$C:t. ne 0;1 ':ll!I 
cfari:i1 19Sl-$!, l931>-Sl •nd 19·9. 
liO 1U5 of tile.._ order of Z.2 ;:11_ 

On tJis bw, tl::e t:in:.iJI :::.:-:.:s
s:s :1.,·;i;;3b!lit1 of d:,'\:t 3.!•J u.:'· 
CllD lQo:;e; eJ:!I chrn;i; 19H-:: 
aDd l93Z-S3 (;.:~11:i: in:o s.;;o;!:i~ 
•bo L'lo: cir~·O\e= st.;i.;b•. ;n~~ 
di:;tfo:i ;><Xenci~I Of 0\Cf 9.oJ .n:!
!:oa !!:res oi a!;obol nn ~ :.;:::.i:•
c.i, i.r.,,i;!ed ncce--u:~ ins:~~.! ,;i. 

p.tc:ity is an.i!:i!l!: -s.,l!i t!le cis· 
ti!krics. 

ln.::.;;:ri2l J!•ll~-'- p'.:,.;~~;,".:m :-.a~! 
~:::; 1..:.>t :C•1 :; foJ m ::.;a J:;;(',; ! 
·•~a.le ..:i= ~::!:~:.J .... !.l~ ~:. '~, rr.~~~· i 
n.1.n:. As ~.!.> ;..- __ "·""'""'"' .. ,., __ 1 
".lf~<-~, th: ~·J!e::: ·.Ji ~:c.unJ !· ·1. 

4~~·--~•! hJ!i l-..::~ :t~i~;:~J. i.1_ rt.:c:! .. I 
;.:.!rs tiy ).:.J;S ~ ~:1T.:.:ii:. ;C"r LJc 
r;:\oh.i~=t~ ot as.:.~:..:.:·:- .:.So:.: !~..!·~::t<.~. 
t-4'.:'!:<q:.;~1.!~. t .. :~ !'.::. c~ l,~ ai~J>n"",: 

by 1;1~ m..!~i::-.<' 1=: ~"! u~!'L:;: 
S\J;ts :r.::<t." L':c:- ~:i:..:; >~~c~ c.,, 
cvn;;,.!'!'c.c-:_.· t.1:::.-. ,:.>.:-t c; l'.~--~ 
Cl!l'.'1~"5 

In 1!;~ ;:r~~Li:;; . .,:=-', t~t~t::'::. r 
th: o:,;v~tJ'.·hl~J '!'_,J,:::~s tt.1 .. , J'....! 1 

n -~l rJ"'' ··1 ·~· ~·,. . ~J ,:~ .:, ·- t v • .... • w •• r•t.:r•-·.- ...... ~ ...... ·• 

10 t\~'.t r-~:: ;.;..,:_,.:., G~r:::" ;i': 
.;uu:n: ~'!lr i'l '.!'.lt \,I; t~: rr.-.>w:-.·-1 
i!'.!i >:";U c~ .~:.;1.,:.~ l:,! a:-.<.!..~ .. ~ t 
'A·;:f.J ~ht: i:;~.::::;.~. l:e !~A:: f 

oH·u:i;~ c! Jl.:::;."'! ~~: -~~ ~:i::-.·.1.~~ I 
in:i 1:u.~·u~:i:C'' .. ,, !~~ .~:::.:..: ~· ,·:..'tl 
ar:,~reJ C) !:~ :-c ::»:-:::1~; c"~.::· 1 

L.>ns l:H ri;~:l~ l~r~eJ !r.: d:.s; :.1 
k:r1u t~:J :._: .• :c ..:c ~-=l-( 1~.:.~ ~ 
u~·1 1.;) ~::r. .. ~ :.J; c~~~.n::-, t 
C..;>X:~. . : 

th.,·•r,er, !..J !C); r..;io:-.t.;.::: ;!;' 
l~\Ci!..-!? ~if!..:~=;;..1 i~: .:~r:~ .. r.~~;_,~~ I 
,.! a!_~"~O) ':~ '..t:! _J';~":L">°:J.-<·J ~· l 
do.•n:.es 1> t=r !'l . .;;i u::-;, o. 1:-. .-:"\ 
"::i a!~""!.:>I. I: r.; ~T. ;'.'> i:;=s\;::c 
1~2: ;~ t~;: ;,::.~~~.::• & .• n r.;:-:; _1: 
c1.J::C'\ fJJ ~!~~ ,:.u.;c:=.~ \'.'It ~:~~.,~:·: 
(i;iJi.•::;J:, :;l"-:i 5·~·c: t•:> 5'.~'.~ ;,; 

a~·-=- .. ·:~.~n :~ ! a~.:.·~ '=.~~ C:-~:1. !"1',\c-r·: 
cJ 1u a :.:'~c r=;<.~-0-:.c ;:·.~.~. •"! · 
,·:-~ •i..'.J J ~iJ.:. ;~;,.·J::..! .~ .r.ci .. , 
'"•t:'! rt~·:: t.J 11:: ( :·::~:.-:-. nj . ··I 
J·-.>:::.:i. \',·?'?..: :-~~ ·~! {-: .. 1~:,::; ! 
~"·.,:. ·~=·' ~.;Ji ..... ~; ;>:"·.~ .. .::; ... ,~I 
~C.1~. 1::: !.:"-,.-:-! :J :;. ,1t :c .... < :t 

"~':.:!·~. r.~~c: r~··t:·.I.:,·-:.!, ;,, ~:·.,-2, 
1.:p l .. e ... .;.~.- .. J ..... : . .i ... 1,.~i..'~ '" .. •• 

l!lt" p~:· • .a .• :r.• ......... :c. :: .... . 

~~ O\l"~:. -!\;' ;:t !,..:~ ;· ,:. • .:.J "!, 
l!'n .. Ot.l:'Ji\ re: .. :-: •:i :':'! ;.~~ :J ~- t 
q·u.JJ:c 

0

lbe rn01;r.:l~g, s: • ..:b ''.; ~ 
mu:.:~-•~ anJ ~!~!.'!Joi ''·"· =:·:,, '. t 
ai;J \\hta :!~~.::n.J (".'( (•·. ~ .• ..:::":: ~ 
~-""' ,-• "- ... - .. ·--- ....... . ... , 
• r r ti ·h· -~.:.'i 1 .~6-... i " .. t iee :"t:'c~i; c .; • ' ... ."'": ·t ' ... ! 
lf:ti.1'C;.:.'"C·.t &Ut"P'Y u! .,~ ... ._ '1·>1• , 

Th: pre-.:n: ;:ri:e vl rn~t~,:st~ • :~ i 

Rs. 60 i::•r :.::.an:, \l~:;;l I\ ::•;11.:- i 
s1·.e ot u h.n:O;ng C":n •. c:i~ ot ::....~. · 
20 ;icr 1onr.c 10 le us:.! :;ic ;lu~
a;: ;>'JrP\)-<. lii~ s..:h..:::-.\! 11~." :.:.:n 
i11 0~11ti1.1n ;ircc: l'..'i5. (h:i :r.~ 
)'Cilr', l~<re!orC', ~ Sll·!:!.~~e ~i:'.O·J;li. • 
s'1o:.!J bl•~ b;en cc!:~~:d 1;1 i:1" 1 

~gard. It ~. ~~.t f<~~r.;e-.; ;., : 
c:ullco::ed \\OU!d te f.!.d~";-.i.;~::: CCO'J;.?_h ~ 
&o cons1ru~r ~torJg: ••;;.:1;•:y >u:t\- '· 
cicn! 10 D1Ctl 1he n~ed :1rnui.; fro.lt'n ! 
abu:id;int m?:.iso.:s >u;::pl1 ~.s ..... ~ j 
pr:;ca1 one. I 

ll:.11 all in.:fa11!1•r.5 Jl_C\_. lhll ~l.:•!- i 
11e cf cno!.h«S ka•e ~1 10 e:! I 
dfti:eJ. \\ h.le C\j'O;f' c:· mu'.;b,~>; 
ID ord.:r ju." 10 rel,:\~ r:!e c:i.!•I·' 
lcric> o~ fn•n,i-Jl bJr,cr. i; 2 !J1;.rt· 
\Crra r~f:"t(uy, ~ n:ure ~J;;Jo:: c~· 
pon puli,;y ~~~uld he c.>ni:.!~rcJ 
rr.-m lne I 1r.,;·;crm p~;;,: c;! ···~~ •• 
Oti.:t ~pin, 1:·; l'lllc.'R!iOn inc-..i•:.Cil. 
lu~ 10 ll e rceJ to; h.:i· .. J;i a r 
cn-or<::•ua:cd n~1i.,n11 r-'ticy vi• I 
a;nl.i,;e~. a!:. ·liol 1n:i a 1.:o::ol·l"-.t~ I 
r.tdustr 1G. \ 
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E\"C:I wl!ik the d-::!:'.?!e o::r th: need 
for an i!ltcgr:irro ca:ion?I pclicy on 
a!oJhol and rcbtet.I icdLl>Cries con
rinuc:s. some of en: im~cr!ant a!.:ohol· 
l!Jsct.I inJID:ri.:s h.L\C b::cn fa:eLJ wi:b 
a serious dll.:mm:i. The h'i:.h C05t of 
th,•jr b:isi-:: kcd S!(lo:k ,;.c. ::!:C-.::~cl, h:?S 
~!de their cp.:r;itiocs l!r.:;1m.:::i:r.i· 
fi,·c. 

The :ic!:!irion" or !:~\ .. cr:;.c:i:ies d~ 
spite s!Jgr.;int <!~m~nd hJs pushed 
l!own th: pri('.cs oi th: :;kccol-bised 
pro:!~::ts. As the :r:.:i\·.: !r. nising t.'le:r 
pric~s to .:.:i:npc:n;,.•.: ir~:cJ>eLJ p:o
;fuct;cn costs can er.:~ jcopari!;sc C\"eQ 

tee crjsring ~crn.:~-J. r!':-= .i!c.>~cl
i-l~d i:J~ustric~ f':a·.-~ ~~:o !creed to 
ci;eratc at unc:.:or.or.!ic kvcl:i.. 

Take for !ns!:-:.r:c<: th! ac~:ic acid 
ir:~·~uy for which a:crh:·l 1s tt.e tm:c 
feedstock. T.1c m~:vJfoct;.irers .,r •!lis 
import.mt a!CP,hd-b.i~c'1 i!c111 ho::•e 
l:~cn in J <;uandrf in recer:! il:or::hs 
O\'t!r Liv!:~~·: f'~ft.:i.1! (l:"~C( i~ r~r.nil· 

ting a ~l;Jr? ilii..•; i."'I th.: i;:i~ of 
a!ccl:ol. 

On .?CCOl:nr or !ar~e a:!-l!!i<Jn [0 :he 
u,;;cng cop;;ci•y :i;iJ ••:c:>J.1!.::~ ~fu&· 
p5iJ l!~a:ar:d, the pro.!:.:~::s of ;io;:tic 
•ciJ lla\·c tee a u:i.l~~~ C.J ! :·;;.. ~p ihe 
J:rice ofth~ir pruJ·.i~:;: i:o5:.!;.j • .;c!!ic 

r. c:.~id prices a!ti:r r-.:m~:~in~ sr:;i-!y rill 
•!!-! middle of 1'75Z, !11\·e i.i.l!cn kJ 
t:~.:con'lmi..: ~c\·c!s. 

J::i theJ~!t se·:cn ye~rs or S'>, capac· 
ity·uiil;sJt:cn i:J :he :ic::ic a:id in~•;s
try fluctuated t:f\•c:u W :?Ild ;:;s per 

r.:it Tl:o•Jgh nuctc:tl!,ns in cap3city• 
1otili;.1:ic,1 in ot:1cr ako!iul-based in· 
dus:rics hJ'"c a:so ~n l:irge d;:c 10 
on-: rcJs11n or othc:r. i!lat in 3cc!ic 
iilJuslr/ aJS Y•;c!cr 1;r.p!iCl!ior.,. 

• From SS pu cent in 19;~. rho: 
c:paciry u!ili.:.•icn i'l t~·~ .:!:e!i.: 2,i,J 
.foa..i5lry fell stc:ic!1ly !o 67 per ce.11 in 
1!1i~. AI:cr r::co1 erini 10 i2 per c:.e:ll 

in 19i~. t.'?e r.if.o (c!l ro f_;! per c~r.t in ' 
tl:.e fo!lo-A"i::i ~e:!I' when s!":ort:uc of ' 
al..:ci:\Jl rr.;med ~;-~:e. r.:.: ut4!ls3::.Jn ; 
of c:i;:-;>ci!y rtto,c;.X ~:J 73 p~r ccr.t i:i · 
19SI a.•d the ou>=J::d uri;i~tun w1s 
hii:;!Ju .:u SJ per C-:1!! in 19SZ lTablc 
S). . 

Bur. \!urin; IC:SJ, the !iluati:m • 
seems to hzve ta.1.:cn a 1i;:n for c!lc ' 
wo~c bec:l:!sc of siu.,:.: <:.!c.ir:o;i 10 
L'le cxi!ting c.:ip~::;y i.-i the face of · 
prc\·~iling in;;c:;;:.ii~c d.!r.:.u;d. Thia~ . .a. 
hJ.s resul!d i:'I J. Cl!M~ro~t cc;r.pcti- Contiautd from preHous p3::e 
lien a~on~ the nuo:1£Jc1..re~ oi :!CC.· in Clpl.:i1y-u1ilisation for ace ti;: .. .:id 
tic acid. a.-i.i tl:e ..-eakcnin1 tr<nJ •n i!.S rnlr· 

Tr!I :!~):![Ille ~:dc!c er !~SJ. t!:c:e .ke: pricu bJS b.:c:i lh.: •k-=.:t rc<:i:t 
were 17 prodJccrs cf zccti:: aciJ o! the prcv:iilina unccrtJinty u;i a 

viJ':>!c poli:::y on :i!~.-h<>L lh! n~.• acco;.i;itio, for a p;o~:.!~t:c:1 .:z~.;:i:--_; .:_.- · h " • ~ .. u1C:oo to l c e'i;ring, ••;:'J.:ity h.15 
of C<J lo 7J tlio~d tcr.r.:~ E\<::J fi;nhcr anrcutcd the s·t'.lll;Vt!. 
1t:i;u1a a gc«f p:.,;:•jr-..!cn <!f zr:.n::i! or course, che adJ;t:oo ct n.:w 
.:!Ccti.: zcid fD.fo;:icn :S rncl:t! i .. •r cap1:ity in !he face of e:.ti:r.:i ·.cJ 
ap:i·•e cc::.;c.--::;:!;l'.'!l, ll':e c5:'...'!'l:i!ed ~rnwth ia dcrr.lnd for lite pr.JJu.1 
Ceil":!~d :c~ i: ch:rin; 1;~3 "ndi F~.?ceJ .. uriai tbe current d~cJJ.e is. 10 tl: 
j~I :!f _t~ 10 .llJ :~c:.:>l:d lor.::;:s.. "'ekcimd. But i1s p:o;!:i~t;on .:~n· 

b.: su~uiaed i:r.:>vi~cJ th~ mJ::uf ••· !n the c·.-cnt.. i;ric-:s d :i.:et.:c zciJ r;i;ers are :is<ured of rcn1";1era::'"e 
!l~'c com-: do.i.-;i i.'1 r.:cer:r months. 1emms. This is ;><mi;;!e 0~:.- if :!!~ 
f:om Rs. 7.i5 pe: kg. i;i !:'io•cc:t-a lccdstod: is m:ide a>li!Jt)!c: at • 
l %:. :':.~ ;.~ri:c (e:I &:,;!;;:?!:1 ill 1:33 rn;on:ible le\d. 
in Sc:!l~?V m.!:'-et. • -~ccording to a Ptr\pc.:thc: P!l:i. 

The pn~c: of .z·::-ctic 2cid W'3s rulin;? lbc: d::im1d Cor J;etic :i.:ict is ~.-;.;--:.:. 
stto::; bc:!'•ec:o ;u, 8.C•J .znd 'i.00 pc: •~d 1" rt:ich ~5 th..>us:i.1d 10:1,,~; Ju-

rir.1 19i5~86 JOd @o t~C'J<3nd :..,;:. log. a:o.:;\J the :r.i<!c!e or !9!~. Al:\n;l 

ted 10 ;o IL!;> to i7 lhoo•ln.! i.i'. 
liu-.s ;~·:i ;o I:: •C.v..i.2nJ l. 
!:;res. r~•~c1i'"e!y, Th~ ~~IJ, 
o! rr,aintJi:t:n~ ;a ~!~.l~Y \U~~ly 
l:~wO.ol :o the cor1";t.tn;i1i rn.ju~:r 
a: .:i r<:t,onlb~ ccst i' !b:rt!'-1. 
q~;te c,f<:.:nl. 

H"w~'.:r, the ~!~ah.;l-~:i;~d icdc 
trT:s h:nc conti~u~iL:;i~· ~:t!l c:i~' 
SU\;>cn>:o;i oa the Ekdy !L!rn in • 
ceoh<'I prices. A;;;,i ;i-:>I'-:~ ric.:isi,,~ . 
alco!io! sh.Ju id •• ~c :n:o a.:.:o~ 
the fa.:t t~ ... t a!;i;ho: is rh: i:,~, 
fc:~d-~to~k ior a..:c~ic :i.:1C :;;j 1~· 
::uJ oth...:r su~h i::..!!J:Stri-:;. Thi:;r 
pid lru.1 he~Ii.~:; ~~C.\'. :h .:l:i !::~ i'
:;ib:~ oniy if t~= bli;~ r:o:~ .. tJ~;.. 
m:ide. J>:ii'Ji:>!~ :it 3 r~:i<.>o.J':>:c: :-.. 
Th:n ~l.:>ne :~c c:;,~o!'lv u' ~=:· 'e 
pro!!t1:1:c~ c;i!I l:-e ;;;::c~ :!. (i::: 
v.i~e. the ad..-tr;.: r~;a<;:u:.:;. J'."",i ?. 

au~ur ii: for ail the :.1:c-:c!Jted 
ac~ _by 19'J0-91. Tnc cur'.e.pon:!•r:~ 

L'lccl~c:ofl9~:.1:::pricc<!d;'!c:<.!:o requ;r~ment of alcohol. is al-.o ''a- - S. S. 
Rs. 1.i5 p:r kjg. Ccocmyto hcpesoC ---------=----------------_:.:__ 
ii rccO\ery. :!;e p:-i•c: ~IJ:?•:d !.:> Rs. 7.50 

d9l:.~r:~~. 

per i<g. durin~ lar.uJ!'! 1:;~3 and ruled 
s1:ad1 a: tlm l:v;:I t:iJ tte firsc weer.. 

or Ausust, lQSJ. fo :he Col!o<Ai,~g I 
months, tl'.c ?r'.Ce or ~celic ;t;;i.! !~- . 

ccc!ed lo Rs. 7.~ and tc•Jchrd Rs. 
7 l)J p::r kg. in O:io~::r 19SJ. lrw::.t· 
tion' arc that the pri.:c "'C20.cncd 
fuorher. Of I.lie, the IJ:.:.::tua'.cd bc
rv.c~n Rs. 7.00 J:-J 7.~fJ per kg. 

E\ic!cnriy, tr.~ !hJfi' vic!;!it:i;!~s in 
• (ConiinutJ '" 114.11 F"~() 

"' 
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By Pruta Singh 
1111 ako:iol ind1.::o1ry is :a i:i~:r· 

ia~n•I "'"""'"'~~ \...:~ .. c .. n ..:N ..:.,a .. .::· 
o,r.ll •ctni!J ti?~d :!I 1::..!u;:::.ll u~. 
U..-ubol f;. pr:;i;are.! i1-J::i rr.~! ... <:~ 
\t.;4.ak>l l> :a :i~:·p:c,,!:.a~t ~ ::ie pr.,.. 
:e51 of m3nu!.::cr: of ~ai.i.:. O·;• 
>l tbe lut . .tl p:o.;:.;;1:'-'l 3-J per c:al 
> 1ur ~~t.!b!~ \,,.~: .1::.J 1!1.: ru .. ":'r 
:iortioa i.e. i\l r~r teCli a U~rJ Ill 

nr;i;irir., .:h•:::ii • ..1:.S ~.J;i1 •" t.~:::
..nc, l'ul~.:;;i.- '<:!.:. P\ L, A!~ .. ~.•I 
1fl.lwiJes ;a ~:o"<' !'!::':i" t-::-:~~en -..;:: 
•o pr;c,i:y sc;:.·:~ of t~: ~~.;::o;r::) 
- 11riwiiUrc J.r:j d::?t:,,;~fi. T!'!·; 
:. ... l~b~Pb:s :?Ot i:n;y ti.1: Qt'eJ of 
.h:. io.!u~~:-i bul t~p!::.lit~:s its i::t
"'1ttl!1 .. c: 1n tc::a!:.., .._,: t'.ic c.:tlc .... ....,· • .,; 
!ci.c!or1 :::~n: ~~J ic~r~au.::u;:.il 
~!.imuo• rc~~ircr~:c:i of ibe CJ ... a-. 
iy. 

His1N!c1I!y. z~.;ch ~l ~r.j:.as:ry c ... a 
oc Jir.lcu .. i;n (jc.:m~!!ll c ... :i. 
:;o?> a~d p...::~..::~ \1~ s·.:;.!: •~j~~=:
.D Ind~ !n :::< ~~:!; !'J3~ :\:;~u 
:ndLbt:Y iD ta: ~vu:i~iY i;._.s s~,:u 

;>rotc~tz:J!\ rcs"J:!:r·~ in :.=;:~l..'< l.·r 
~'c.~~h'"~!·)n a:.~ i...: ... -.;:r.;:.&~:Jil l'i 
a-.o:.l\li~s. , .. ~:h ::~ ;'\;~ c:~;~ct C:· 
uuoJ.. Tb.~ ~·:_;,~ t.:~ c: rr:,:.'1~ .. !.> 

!:LI t!t~ S:~t~ o: L P. ;:r...! fL:"~ 
:u pf3~ a p:.::~-..,,.! ""; ~"' ~s r:~~!:;,._, -
!..,r p!cdu~inl :a!.:"~ol !..l! ~~ in 
d1cm1.;3i t;i.~~i:i.<:i. 

1o l:r;~!;;r.e:l: t~~ ll.l~ C"! ~k<'~"""! 
Dr. !li .. ~,,,.jl io('" Cc-;:: ,;cc: ",, 
s::• up i:i l 'J~;. r ~.: I.:. .... J;:r~ • ~e-= =~
:om;n:r . .!<d :!'::;.: ;J'!' yr:.:~ u~ rr.,"" 
!:l-. .. c~ sho:.i:J t?~ i.~r: :o ~ ::::;-.;:;-.u:n 
::!' Ks. 6.i5 r~: ;'" :-.r.: f;)r r;.,:iJ,<" 
;.,,n~m;::-i 3 -tr ~er.~ ~r :T":•./~ !-1:.:t 

ret!u.:in~ St.Jl!' :>:-c=-:.1 r:".i :>·- .. es 
IU b: f;i_ted ;i;;(;·~·'.":f'Y· I~: C~1T,-
11?:1lee a:w r<,'J r. '.":".:~.!d ~J:4:;,;: 
su"p~y er !!1'.:'l.!'.\.·.:s !r.a ~:-~-:::a!; ,.: 
!eA! .. t.~u::=i b~ ·f.! S;J:~. c\'i !t !'!:· 

"''' o: ~ti, r:;t~:r.~-:~J_,;i·X? yr.:: ~~:i
U"a~ (j..:-lt:~:;;:r.f ~;cJ •~~ t.:'.'".• 
!r•I Co11:r.>I O:~·: O:! '.!,'.;;.·~, :;i 
1961 I.Jr rej•.1:?::0:: o'. rr.:-J1.;::.:.1. 
~i,l:ilic~:tJn ~,.~ ;:·:::; o: 1.1 :i:J-.~.:'. 

Tht C:en·r:l C-O~tc:'. (;;.'.:r •·...S :.01 
tt..lmrrt~?~r..c.:·,! .i:.-! .;:;\c:ej Cl:i::· 
;u;.H mo~!,,..;e--"· _ 

J:i 17~! ~!'1 e:-:-:~ .:i':-::! tt:\ :r:~.:e 
and :he C;:r.if~! ~!J.!.r;;:~ C":-1::<-.. I 
Ord~r io~:uu~\.f t?:e m.ir.~:~l.:~t;:e of 
L;:-;4!'\~'ilr; \..<°'::"t :·.;, r·~~\:(·.¥. llC4• 
ncr. 1!>~ (c'.l:r:: (.~~::.;'. A:t .; J 
r.ot itl.:L:.!! iit ::i~ i"'ii:O·.J~:l~: !~'.f.!r· 
:ro•;nnj ar~::.1 b:..:~Qe W:7le (\{ 
~:ion ·~~<. .,;,· ... ~-,...! b'i :::,:l:e :.ir- 1

:":"" 

Sc> Cc:i:ro! O:.:~r. 
Jn 197~ r~e e .>::·~ ~: ;·~t!\ t-! 

:r~ins t!1j C(">'.".'.r, ... : c~ ::ie ;~!·..: .. ~-_:.
~·'" r'lmi~ed C:: ~;--,~ (l·::-~.?t! 0' , ..... 

~u~rrill Co<:.• ~c~ ?(ce> 1i3!C!'1. 
Tb:re "::..s t cc,:-:·ij::..:.~'.e ~r~:,. ~:-::. 
b tbc d .. !r::.x:.~,""! a::.! S!..p:j>. <': 
m::.!Ji~:i ~r.J ~: t~~ c.\·~. ::; i;r. ·e 
111 K•. !•) ;•:; :.,,.~.,. (If <•· ~., •. I ,,. 
lll>'U ..,.i, (:.i.:.;h1 t.:~!;.·n.~~=: r:--: 
~.h1~~(Jt C"~ ~· .! '~~ t·:::?; c.!: ·~~ .. 
lrl lO\\'Jtd~ C;"-'!"" ;'t'J:-i:! ,c;· ::l 
int tht f.)r J:t.: :~!! L~~---.:. 

The lllCP I<':'''.! 'c-ti!' c;! ••.·e~ 
iT::r;11;·•c•: L::l c:.::;-.~:: ~::.: .. -:1-
trJl 1:>1 c:;:n;:·<' .. :"1.-.-~ (~·--:·.·\·~ ;:- .. 

ct1.:!1;"1t Lh.i~i·!' ... ' ' :r\,··. ,.,~ 3:-:J r:l 
;'Jr:~::! i;!:.;:.ir.·' -·' ':'. ';: .. ~ .. c~:. :;i 
l'U.!~::t)' ':f !": :.'_...,:;:( ": ·• 'j ~: c··· :
~·~i~ f:f "S't! .:~·':"\ l! C~~~ .... ,.~:i .,."'" 
ct• tr ~'! c.:""n':"t~J ;~~i" ;,,;,;;,·i·.!~ 
t!'-<'4 •'i'-'·· ; . .: !'".t ~:a:,.~..-c ·~~ .... :c 
""C'd '"' (ho:,~~"!' ;-~ r: .• ~.ef r ...... 4

• 

\\ ::h :~: r .. --:::i-.:":~;-• ..!J1:01 J~ :!':: 
BiC? ;i-: ,.,-i·.• ... : fl"' .. ·.t'-~~ •;.!1 ~

'til:d !nJ ir.;r~~·;~ (:i.· i:-.~ry ~-·!~ 
<'f tr.O'l~\:it r.~ )hi 0..:1;,~:~- h~~ne r.o:~ .... ·._:- ;·:-:~l<C: fl'l' ~1."'~ ~= 
c.ear STh."r! 1;..lr: ·i·t p~:..:e. r'·i. •.:<
tn; rc-r .~··"'•c:• > J:'e• 1Tci-:~ 11. 
A~ Li:r~:~~ of c.• :.· r-,;P""~ r; •t-: 
f,P:~ }'.,~' (,1e d: !'.:• rf ::i_;.'.'C.1 ·~ -l~ 
R.<. ~ ~tr Ji.re 1" te ;i::o:e r; J'.· 

analySis of 

G~.!: 1 
<.i:~de 2 
G:a.;!e l 

... ..... . "' 

R~ P.;. 
R:llC' pe. Tn1 
JO 6U 
8 l! 
6 ;6 

suuc>t r:~1sure.s !n brin~ni z!i::i:;t 
un:lo:mi:" in r:.'.CS of lc•iei o:i al· 
c~~ol e.nd m.J'..n•e.;. The J3fJa 
Co:n:?".i~le: rt:om~~d~d 2 si:1!': 
::•r b! t~e St:i.:~ C\n :l.:obol u~d 
for ir.00.-trfal pur~5t.~ ~'1' of 
S.!!~s u' on ckl'r.~t 3l the ~:me 
r.l~~ a~ for in..!:!~:ri3l r~w ~Jter;J~' 
tlTJ acC\:i1;c-n of sll le•ie; cc 3~
CC"!':d t~Vt"r:ed to o:her S~:?~e' :.t:id 
or d;itie; !:n?,Ji:d by 11kol':ol i:n
('l'.t·:i; S:l!~. Tr.!.<e rc:c-:':l:re:i:!J· 
!i~·:i~ t\~re u~~r.=T.C'u<?y 3Jop;tJ b~ 
C-:n:ral ~fcli-<:• llv!:d ;i:!;f r~
cr.,,~:::idec 10 th: S::i::s fo~ i'."I· 
:>'.=;:.1!~"'.C:!t. 

I:! 1!<7~ :i•j '" 195·J 1ne Sv•lmi
r:~·!-!:i C:-mm;;:tt ard 1he B:il::~
~!-:1~;-,1 Co:n~.t. :et r~~='~.::i\'ci:; fcr
•!1:r t'3:n!n~d th: ~ro~'.ie:n4' c: t:-.~ 
:tk,,~.,r ;-,_::.;. ... ;i!- r."":: s~~~·~l=~ ·~I 
C'c-~.:T.i~:!!e o.;j, of 1:-:~ Or'·:;~.,=t :'~''· • 
th~~t ~~~1:~ b~ ;? c:-::fcr~i:! i?.!!\ \ 
~· ir. C:~1l'~C•H ~::.:tl ana ;:, ... ,.~~'· 
~~..:.:'.d r.e C(l~.,;.~~rd '.!\ a I-!<'~ 
!t~J- .. :o:k rttJ~tr::-1 l.ie n::tr:hl 3;-:j 
~1...l.;~J ~e 3••t.:J~·~ .:t 3 :Jn1L•·r~ 
,..-;;:e al! o·.cr 1il:- ~ouotry. Tie 
r:..3::.~,·~nnl Cm·m!~;~~ etT.;>~~:-·..!' .. 
eel ·'1· ~< •" 10 r•J;r• l·~'f' en ~'· 
cr·"~1- 2-~d ... rc.:\'~~e1;d~i· - i:!1~!0\e· 
rr.~::! in :I!~ r~~h:ii:-!o.:~ for ft-r~~n
u;!l)n Jr;! t':c tr~,;:rtnt of df:uer.~•. 

I: ~ !?l'r.•t :"e o:l:r.C1u~d c>t 
··~-.!' l~~A!ll:•Jr.•. iJ!'".i.:c~l~!:: :J.~ 
E~:;;i;':~'Yl CCl:n"!l';:c: 3~.J in 
::---ii:v .. rr1.-.:~ -,_;r~~ 11':~ i•.r'.ti ... C' l:".,~ 

ur.n ~:1r,n~ri- of 1!\r ir.~11,~f'Y t?'u: 
c~.:, pljl:r ~;.°'r•,,..t\ ro ,r...:u-.o .. o:?:~ 
t•·•J~ fo.:td i--· 1!!: in.i::.•tn in 1!1: 
~:"C"'n: CCnT~'t. 
n~ d~c;~:~::-i:s a:: t~t3d~'."., ! cri-

1:.:J~ :'kl:h. TI:ct ~ a .. :ri~"·°' f, .. ·rt
o~ !T"ojtr!':it:!::-it of ~':if'l!' 1~~n:1;:~ 
t~o::i!'1! trr'~~~,~ -.:1~t" the Prt\ ~il• 
rin'l 3r~ (n;ifrO~ of P.J!':·t=.in A.: 
lQ31 Tl-• in·····-· is r-·•J "''''~ 
t!\e ·r~ct!~~ ~~(' ;.;:,b·111~r~.~~ .. "~ r~
•~:J~,e~ unJer p~t'<~1a·,, cf ;Y."":!~· 
~~". ri•::!I CO\I~. ~':~«'.\~ i~·:r· 
~·11~ It\ '.s, tiilJ!!rH~•;:1~j C\~~:i.;:1y. 
"'~-" it!!r.":-:·\~t'on c":o~c. t-~::.: 
s!:~p'y of rn ... '.~"!". ~~~ ,:-:~ r~i;.::·;1 
O~ fJ'."IJ<li. ,\•tt:it!tv. '~OJ'.~ ~ !,~. 
CJ;.c.:id <"·'1 t:.:h ~..,~ lh~~~ ;..o ... ~~ ~~ 
1hJ: ft'\"<t!r:t' c.~ ht tf'~ .. ~-~:rJ :?n·J 
:~e i::\!'"Hifr¥ CJ~ b~ t:-ti:i:~J ~:\,!'e 
tr i\ ~~:!Jr:d <~onoT:,.!~~v 11:1\ 1• 
a?i~e. ~o:rt r.~ rh~ ~~l!:' :i":~:;",,.,.. 
r~'.~d he:: ::> !·,~~· 1hc a•r.•tr:.'~•4 
o- ·h· i• i·1.;;'!'".-. 

n.~· ~~·ic-r "r~·~:r.~I tle:em::n!"I 
o! ~:.:i'f~r;ec it. th~ ~t~~Jr \~!:""·~
o! r.-..1'.i«t~ rr•;;i <'.;;:Jr m r.;. The 
•·~:·1b:t::' of f:'..·:1.-r~ is o~ !., 
•·:~rls: =~'"'" 65 t'~' C~i":t o. • .e 
IO'JI f~OJirtT·~~t c! 1~!l irJLl':.~""·· 
r~'!' ~~:i:-: (:;"'~:;,· c! ~C'f .... ,.:e.t !~.~.~c. 
~ !C'-_. C..:;"1~.i1·; u'.i~:1..!·'.o:-. n: t'it 

i::.~.,,r~y. 

j::rc~'~ from ~ rlise ?ci 1;cre 
i:J l'i~•J :o R;.. 2:- p:r li,,e. lh4! 
eoo;11minc lodll\tri~s loc:ilttl our.iJe 
ll~tc tounu it 11nccon11111ic to U1 
1h:ir qu.:>?:11. ,\!ill i3 MahlrJ<l11r1 
cr,l(I" i;~.,, fr: ••:' R•. 2.!5 lr,im 
.;.1 !.~!. T~e <fa::!le~1:s bd to re· 
clu;e 11l:ir pru.!u~;i;;n as 1h::r \!or
a~e l~:i~s -.\:re Ja:I 2nd they f.i;~J 

•:!:: :>rC,1!:n ot i:ll: Cl;U;ity. 
Th: c1;~1;:!mc' hlv: i1Jd a coo 

!'.J~: ;::.,r.:tm ci inld~quJr: 1r..1 
::r:~'"!Jr ~\;r;-!r ol coll. lil;, illt 
l:d :ll :!i: c'.o;:i;c of unit~ r.aJny a 
1:m:. 1 ~e qu.1liiy 01 coal av,•bul! 

.. 
' 10 ·t!Je indumy t.~~ also beta rie· 

t<ri,·•:i;::l. Th: co::! co;'l!Jir.; 1., . ., 
1rocm:JI \J!L•c Jt1d h ·c.:1 :uh con:-:-!1t. 
1 !l: i!1dcmy c.-:~ r.;; bl': any 
cr.::.:'n 2:?:1 m·J~: 2:.::~:::c ~·hl:~,_·:r 
Cl'Ji :~ 3\J·t:b:e c.r r~~ all"~ th: 
r:c:l~~:ic>n to suti~r. Ti;: c':;::l'e· i 
1 :c! r. ~,:.:~• s:-e n\."t :~!J:;h:tl h> \ 
S<:;ir m'.;;; rer.::~:e 5!tam 1hro11;~ 
C\l.,!. T11: ;._:,~ .. m1:r::o~ rt !:!JT. 

\l:!:' f!O~ 2.~~ !Cl .S.;; "l. uf ~ 1 ;0-
ccl. Tn: bJ,;; n:: of •oll pJi;I b~ 
t~,e un::s n~:~s irl'lm R~. lf>'f· t.l 
RI. W~'· r!r re~:,:. :l\"efl!~ bc:!l~ 
R1. ISi - ~:r ror.n:. S 1onnc1 ol 

smm per ~IT or co11 i.I th: s1111· 
d1rd c:ner31eJ s:u:n fro:n Co.13L 
The coil oC et .1! •~d i:s rrlnsportl·', 
ticn u ~::i: u i'5 Qllll;ry r.e:d! ttJ 

I" air::t au:n!io:; for mlu~in1 tbo 
costs or the c!11t:11:ri:i. 
0~: r1;1or o;o.h;;h cr:l:c~ I C'lljor ' 

dis;u:b1n~e i:i prC'd~;:io::i is te.:h· 
nolC'l;:::JI ob1o!e,~:.1c:. The di11:1.

1 lc~i:s hne s!:.:>v.n a Nm;>~e:e ll;k , 
of in:er:~t in r';>1iring and mlia f 
.r1ir.in' mJ,hi::es or in inH11in1 
fund~ fo: n:-.v m1d1in:s. Tl" mli'l 
t:lSorl for this hls been th: h1,:h 
ri1int co1:1, and b~e rrn,u:.·es •e· 
quircJ tvr wor'...:r.J c;;pi:1l. The in· 
dJ"ry cn11IJ n.,r· ~J: • 1:r:n:i.:a ru 
their Clf':al in:er.1:.e ne·.,· ;::l"1e::1. 

, ~,. :n,~ •. :··.,.- P~ ... ~1·1".: ,,. .. 



. . 
. ,c..._. tr.. Pq1 S. Col. I 

llclttr dicieaey in producin!I ell'11f1 
lild &he ttt1WT1tn1 of tiflu~!• du• 
10 W11"° (Pr~nition :ind C""trol of 
Polluinn) Act in 1~7~ followPd bv 
Air Prnnition 1nd Control of Pal. 
huion Act 1911. Tht ins1all:11ion 
of - IYJll'5 of m1.:hin.ry ind 

. ffthnolol)I nquires a hup raour.:c: 
;of fund'I. 
~ • All importan1 que\tion is rh:a1 

·where will the disrilleri~ 11lou,h 
·these fund• from? B:in; 31 1he cri
lial i1111Cturr H they 1:e 11'1\h no 

·-prolit or re:ained . umin" w.hir 
10urcl!'i c1n the-. ht fund:d from? 
Wbilt tnvemnK:11 hn P3•~d an A,1 
rcw Can1rol of Poflu;:no lu• it Pn> 
vidtd the ind:1•1rv wirb anv caners. 
,;on,? The linln~i1I in•~irucinns 
fta,.t ROI SQ fir any c!irt-;tions fo1 
Jiwins aid tn the si:t disti'l:ry in· 
cfuqries as tbis iridu•lrv dc-n nQI 
C:Clme under 1ny dc•:!opmem11 plan 
of the Cl'IUOlry. . 

Tbe indu<:rv n ii ;, will not he 
ahTe to 1fford the h!dt r:tt of in
ter~! c!uritd bv rhe cnmrner.:-!JI 
h:aah. Th's pro~f:m wi:t l~ccm .. 
or cycliol tmur: as rhe indumv 
sill ant be able ro ... ;,:,,r:ind an, 
more prem1ru 1rid ..-;i1 fJ'I. Snm., 
sune\tioa, for ;,..orl.'l>em:n1 in thci1 
pu0ition is di<cu~<:d b:lo"'. 

Tiie distil!:~ :~dum~ It!• m1n:r 
problems. Th: fil"I r:::iior inter<n 
k the inwesrmcnr of c1;i:r1! for im
~ovtment in r!!e e.K~:~ µrt~m 
of •ork. Tn..-e<rmcnt requir .. a hu~ .. 
011•1,,, of fu~d<. Ir i• c!c:irly .. tl~ 
li\l•ed lhll rhe ind!l\I:'! cannot 
plnuPh i:• 01111 'oor.::K. It ;, cot!· 
&emplated thlt due to the colos<JI 
L"l!Olllll of tor1I revenue 10 t!le 
,onmmcnt 1hrou~h the indus:~. 
die Cnual IO'iCr:::.:ll!Qt should Uke 

~ to 'rtctify 1he sirualinn hi tile 
illdaury. · . 

PerhaOL w!l21 ~ requirtd. is • 
N:itiorial Alco'lol PIJn on the linn 
.;vni in •he "14e qu~ nf Enrr'y 
and r>""o1XMn1 nf Boa7.il. In Rni· 
zil. Gn•enwn~"' l:mnmed a· rtrn-
1r~e in i975. The- prncnmrne 
fa•-oured Jar!e !Calt pl1n1e" :tnd 
induqriJIP.r• •ho w.i<b ro Je! rid nf 
idle production e11:i3.::itl'- The Br.i-
7iliJo Go,ernl!'<nt fi:13n~ •"II 
hi1bly C:Ol"C~onel ttm-.,. th: bu11d
in1 of ""° di•ril!er~. SO to 'JC) 
per cenr of tC1oal inte~trnmr i• ·'· 
n:inced to in:i:r<rri:ali•K at nes:nive 
inre~t r1r... The BruiliJn pion 
•as ba<e.; on enviro"'1'entil •~
ment. on ccn'.'IOmic:, 40Ci:il and !IC'> 
lo1ic:il 1mund~ 

Gmen.mcnt in ln~il cJlould 1i.., 
tin:;u:s!i 1fre poc:ble i!'!dll\try fnm 
rhe alconol indu~rrv esdtr-1-
..-ely for the i>O~ ol 
indu.qri:il !Ke. The alcohol -no 
dus1ry r.hon!d lbtn l't 1i ... en or:> 
te::!inn 'll>ith a de.-~lopment reblre 
:,.r 1l:r ne~t TO ..-::ir:.. As an intlu<
t:v u<cful for ,,iiori!)' ~=:or in:fa<
tr~ it ..tlould hr- er.ri!led fo'I' .oft 
loons from tile de\"tfoomc:it ni!!k• 
lite the IDBI. IFC J.'1d TCICI ?• 

we!I n r!le ririari;:ia~ incticmions 
like the LIC and UT!. At :!Te Sme 
left! du Sme Finin;fal Coriio:u
tion (;.-lt;.:-h h&•e eniicr r.ot ini~i:Jt· 
ed lo:ans cl~: to Pollution A:rl 
'huu!d fit a de\·eloctr.ent quota •nd 
11'ie rhe ind:.:.crr; ""rr lc>1ns for :rn. 
provement of t«'inolo1y. A l:i::.'ler 
nrre of depre;iarion mJy alco l'oe 
consider:;! durin& I.he develormcl\
t=.I p~:uc:. 

Also. t!:e IDBI hu a Develop. 
11'.ent a~C.tlnce fa:id. It is used ~ur 
S.l11ctioaic1 misian;c ia =scs wll:re 

t'!lntins· or other fin311Ci:J? imti:U
tions ate not likely 10 cranr r.u.:la 
lo:im or :idnnc~ in 1he ordin:iry 
counr o' bu~n~. B:fore 1n.11-
ln1 ~~t~nce frnrr. Ot\ela:roent ·S

~i•rl:ice fund. IDBI hn to obrain 
the prior apri~oul n! me Go
menr. It the <ti<rillerits are aivtn 
l"'it!rily trmi the Govt lookiD: in:o 
•hoe Brvili!ln "fan. :~is fund "'oald 
be a 1nod :in~wcr f ,. c.:!Dilll inve-1-
~nr rnprOYrtllt!IC$ tOw:ir;fs ICC!!:'!~ 
lc>1i;1I c!un1" end bcntr vitllls. 

The di.•:i!lcries .,.ould iO :\ 
to"l ..-~,. :n Wn:?ro\·inz technof"~~ 
3~d c~re 3 m'lre u.•eful rb:e '"r 
rhmi.-clv~ l~ing &; :hey are bt1tr1:m 
rhe twn ~1r2te:i= arr:s o( a:ric:ul
ture :uid cbt~~:ils. 

l1ie te.:!lnolotiol impro.,.eme:s 
rr!uini; to SIN."tl in~or..e a !o:v coq 
nur!a~ of :.:,ou1 R._ 10.000 on!)'. 
T!oe IDBI !TUY con~ider fir11nc:ir1!: 
th~~ scheme< :llrou;h :he rcf;n-.ir1-
cin1 <1f Bill di.-.:aunrin!! s.:!:mi:. r.ie 
e;i1 ~-Ois;oun1in1E \;h~e w·:.s :n
rrc>Juctd in 106;" t'l '1clp rhe u<e C'lf 
ind::;enou~ m:;hinery p~rtk.zfarly 
in the conreu at rt:e r:ces.>ion t!11r 
p~•J1!ed then cr.d w:i• on1inJlly 
a;:piiclole ro si.t ir.l!t•mics only vi:.. 
cc>r:on, jute. ·i'k. cnr:cr.r. su-,~r. 
p:i;-e. Jt::I m:z:hin~ry. Sui::ir is ;a 
cil::d indu.•rry of llco!!al. 

w;1hin :he perview of r!lis 
:..;heme, ir i• suuc<:ed · th:it ~e 
a!.:o~.JI ind~try is also con<idtree. 
T'le r~riod of de~err:d !>ly:ne:-:r, 
no,m:!ly rJrt!!e• for 11 oe6od l'l!'
cv.~:n si' rnon•hs lrtd 7 ~·e:1"5. [111: 
rni'lift::>'TI :i<nourir of !r.:ins.tct;on 
UOCef rf1i• 6C!Jcrne hlS been rLtCd 
at Rs. 10.0CO. This ... ould be ..i\I!· 

ful to m1ke improvements n:!:11:n1 
to stelm. 

L 

TABLE: t: Tn!:'.\1> l~ ALCOHOJ, .\'.'\1> \tOL\SSES OLT.'CT 

Pc.>duC1in11 fia n:il!ioa 
l!ODll(·S~ of 

Alrc~ol 

Sa1::irc:1111 Suzn ~foi:!SstS 
,,,;m,10 

Ii: res) 

1911·72 113.6 3.11 l.~I ,6il.O 
(-10.1) (-16.,, (-:5.;} ,_, 

1972-73 ;. .. 1:.u ::.s1 1.61 ;..;.10 
(9.9} r.~ .. :) <=~.I)) . (}1).8) 

19i3-7.i po( u:;.~ ~.95 I.~! l~7.0 
(l.?.iJ ('.?.l) (:}.o) 15.l!) 

197+.iS I~.:;· •UO 2.01 400.6 
C.S) (.?l.5) (II).!) (11.2) 

197S·76 14'J.6 .:.:6 I.7•) ~OU 
(-:.6> (-! i..?) (-::.:) II.<;) 

!'i7f-'7 T~.O 4.~4 .?.():; .C.:':>.2 
19.5~ (IH) (: !.~) (9.1) 

19i7·iS :n.o 6~6 :.'Ji ~\Xl.7 
(T~.9} o;~, (~~ :) (11.~) 

191S-i9 151.7 H~ 2 :"6 4;S.;i 
i (-l·U) (-901 (-l~J) (-1~5) 

1979-SO 1:u Hb 1.53 m.; l (-H.I) (-~.:) (-j~.!) (-1 l.9) 
J~So>-!J• 1~0.S ~.41 :.i9 .C;i:!.7 

(16.'i) (~l).i) t';~.~) {116) 
t 19!1-Sl• 1)3.6 ~·' \ JW ~·~-' I (2:.111 C~S.>) (g~_:) {19.7) 

195~-Sl £) li7 ... '-~' ~.5·~ Si6.2 
(-).-<) (-1.~) (-IGIJ) (!I.!. 

~ .....___ 
I f\111u: • fr J\"~<:Ga1J; 1E1 E:o~=.l:::! Ar.:i.::11.:.::J. 



TABLE A: L£\'lES O="' ALCOHl()L L'\ ~t .\JOR PROl>l"Cl'."G A.SU l~troRTI~G ST.\ TF..S 
lAS OD l·l·l'16.lt 

H>nsns 

ur.::i~t::~1 

~b~yl Pr:.::~'l 

.• 

Oa Ako.hol tuh'\Umcd .. i1hiD 
I.be •Lite 

~In Tu 
' l..JtCl'S&C fee 

~cs Tu 

S;3:c S.!cs U1 .. 
E.'l.i:is: 0-.lty 

Es:lsc Du:r 

?e:-::ti: Fe: 

S1'ei T:!.\ 
Tr=c\i):m F:e 
Pc:m'1 F;: 

Es~ise Du•:r 

Vcn'1 Fee 

A!n:inis!~1:ifc 
Cl:.lr;ts 

R:atc tKs.J 

l.W.B.1- OD Kc~~;li:J 
$p:cit 

0~.1 K.l.. OD Oca•t111c:S 
Jpiril ,_,.,. 

1~11 d.L on Denitucc.1 
. 5p:rit 
O.t:>,11.L \for IDPL) 

l'-CO.B.l.. (Rc;;ilicd 
.;i:u;J 

~. J.:c;s.L 
(R~:iitic.J sri:i:) 

0.::!11 i:.L. \Rc::"afi:d 
~.,i•i:) 

2-~ 1>.1_ tOcn1:urcd 
~irit) 

lU.:l,B.L cf.::ic: 
IPIDUf:i;tu!~ o! 
b;;:;i1: <!ru~) , .... ,o 

0 . .!5,B.L 
O.ti(J.U.L lD::i3tu::d 

sp:r!lJ 
Rs. :?~.· LP.L. 

(Rc;tilicd s;•iri:) 
Rs. 1 . .:0.Ltrc: 

tD:n:11u•ed spiri;) 
0.15:0.L • 

tRc~tificd s;iiril) 
O.:?~:B.L . 

(Rc;t!li~d ''irit) 
J.OCr;B.L ••• 

1.10 B.t_ for 1•11 thlD 
hl 1:::.b face; of 
Dco11urc'1 )p:rii. 

From 0.10 10 0.20,B.L 
for tr.NC th:G 
10 l.il.>hs or 
Dc:u:u,ed sp:ri:. 

R•. 7.~0 K.L 
(for S:;r.rh:tic 
C~.cmi:•!s & 
S..'1:nli;"3 O:p~i:s) 

o.;u D.L (l!iP 10 1:1.h~ 
Ii; re>) 

O.~ R.L (for 10 llk!a 
l!t~!S /; &boH} 

1$.~ii P.L 
( P.:.:rili~d spirit} 

Z.!•• !l.L. 
!Re;:::icd spirit) 

O.:o R.L. 
(D•"m1rtd ';i!ri:\ 

l.~~ Lr. L1r. (f:lr 
m=c'i;i".ll l'<. 1o:!e1 
prcplrat!casl 

,.OOLI... 
ffl'r s;ien1:!i: !-. 
res:1r~li pur;io~:~) 

Rs. :i>.LP.L 
rfn; c:her purrom) 

0.9: 6.L. 
O.JrB.L 

!1::1 !D~ni:mt~ s:iirit) £. 
0.1~ ii.I .. 

Cf<t~::fi:d cpirit) 

On Alcohol C\portcd to 
Giber 11a1c" 

l.t'f 

bport Permit f:c 

E.,.,.irt rom Fee 

s~~::if' ~l! 

fa.jic;r~ Fee 

£.<tciso 0;1t7 

Esc:isc Duty 

EA~rt Fee 

Ete'se 0-Jlf oa 
D:o:i1urcd spiril 

Deptn!in1 on the 
pu:;io\C f.ir 
111·h:;h i!:n?!urtd 
spir:1 is uccd. 

Rate (R'-) 

0.15 B.L OD Rc~-ii!i.cJ 
s;mit 

l.OU.B.L. .. a 
lk:uturcJ spirit 

Rs. :_. L.P.L. 
tRc.:1:ricJ s;i~ritl 

l~ LCO 8.L 
tOrdinuy de· 
D:l!lltt.1 l;)lrit) 

0.::,K.l. 
\lt:.;;i:icJ s;i:riU 

0.:?: 8.1 .. 
(D:n!:u=c.1 sp'rit) 

OJ'~.BL \S;i:.i1l 
o~:i~:urcd s:i•ril) 

8 . .i1l .. '-L. 
tRc:i.iti:c! s;i;=i:) 

Rs. 21· 8.l.. tRc.;:if.td 
sr1cit) 

lh .. I,· B.L 
(D~n:uurc'1 sp!rit: 

0.~.B.'-. 

o.ss:e.1.. · 
l.OU;B.L. 

· O.SIYG.L 
(Rr;tifi~d s:iiri~ 

·UlO B.L. 
(Rectified sp:ril.) 

o.1o·s.L. 
(Re;•iiicd spirit) 

0.2S:R.L 
(O:nl!ured spirit) 

l.M n.L o~ fht 
10 U.•h li:m 

1.20 D.L. for 
10-JO b~h litres 

J.C·1 D.L fM '''''! of 
30 u;ito 65 la~!i Etres 

0.60 B.L f\>r e\;. •ss ~t 
65 bkb liters 

OJO ro O.~;e.t, 
dtpcnd;n; on p:.trpos' 
for .-iii;b Uitd. 

(Fo~ '~(IMll:nc re '""'ll'TI· 
i11;i: m-:i~ 1'.n~ 65 l;.H 
litre\ O'I 1 . ..:.s2. 
Jll" fr: IP. ;11 he 
~ p1i•t rer !itre. 

U1110 65 l:.~h 
1'1m IJ r~:1e 

Only for Dl;\:lla 



f .u:u: .! : S'f\ TI:tnSE i'RODt:Cl IOS ASD co:...st.')n"TJO'.'la OF ~Dl'STRi.4l. ALCOHOL 

19";4-71 

..sr ..... p c p 

Ant;.r~ Puci:-;!t .:6.~ ... ~ :n.9 £.-., 
09 . .:) (Ml <U> 

a:hir lfi.O F 1-l D.7 
f3.6) ((I.") 0.61 

GuiJ:-it 12.1 l-'.9 l.&.4 
C.';l (.;_i}) 0.1) 

Ei!:1:..:~~1 27.E 6.~ ::.11.9 
(fi.I) li.7} (7..5} 

~(ab~,,wa 1:2.2 '~-! 112.4 
as.n1 (1'1.i) (:9.1) 

T&!!li! S:iC:11 ~-S 26.S 42.7 
('1.'J) C.J) Ct i.1~ 

l:'.~: !';zj:•?> t.;t•_o no 101.2 
(31.1) f1'>.4l C:i.:!) 

\l"nr B~itJ ~-· J.:~.o 2.5 
(1.1) C!2) ro.n 

o::~:r s:~:e-; "~-· 
lil_ti :;6..2 

(llJ_Q) (2!) ('I.~) 

To:J! (.H.2 r~.o. ::!"'.9 
u·...:im (IOJ.0' (!00.lj) 

1971-SO 

c p 

'·' 45.2 
\ - (4.1) (IQ.~) . .c.o 16.2 .... ·C-'1) C·.S) 

1~2 l!.l 
(j.5) (-'3) 

'.: 31.0 
(2.6) (7.:) 
~G.O 119 • .$ 

-(3.s . .i1 ~::7.!) 
25.i '.n-9 

(12.~ (8.$) 
(1.2 t!S.O 

r--~.:l (::.-1.C•J 
l()_Q 1-S 

m.2i (0.::) 
rn ~c;.2 

(l.•O (l.4l 

~l'~.t' 4:.-).7 
(lr.•.O no.:.tJ) 

t9f0-Sl 

c 
l~.3 
(I.I) 

7.t 
(3.7) 
11.9 
(9.-l) 

J.7 
(1.9) 
611.l 

(36.2) 
ICU 

(10.2) 
C!..S 

(22.~) 
IH 
(i;5) 

2.2 
fl.21 

IClil.9 
nr.•J.l'} 

p 

S6.0 
(103) 

21.2 
(4.i) 
n.& 
(4.4) 
37.7 
(7.3) 
121.6 
(2].6) 

46.7 
('I.I) 
15~.s 

(30.7) 
~-I! 

(0.7) 
47.l 
(9.:!J 

~l.:i.~ 
(100.0) 

~~Its : !'':;:.:-:• i= b: :;\:et Jrc po:~ ;c:::!;es to tO!JI; P 
s~:.;~:: A.\i!!D.\. 

::r..:Jl.!~:c.~: C·- COn\~mption .. 

TABLE 3: Sl'..\TJ:";\lSE rROPORTI0'.11 OP l~D l"Sl1U .\L 

At.COBOL CO~SC\lPllO:'i TO PROOt.:CTIO:-.; 
(pu crnn 

rroponion of s~2rtza:~ Ctln!Ulil~ 
lion to prc-duetloo 

SW• 

.,ndJra P::iJ~!i 
C'~lr 
Gu;a!st 
K:~:-r:J:~i:a 
~lJh.?il;~;;~ 
T•:i:] '\• ":1 

t.:~;lr Pr~~ esb 
\\!~; B!iil: 
O:.'iu St!::s 

To:.il 

l'i76-77 

5~.4 
f.I 
IFI 
2:.s 
65.S 
W.:? 
!2..1 

:s2;.s 
~.s 

n~ 

J9i~·W 

:.:.3 
:q,1 
10~.6 
I~.•) 
6:.; 
tll2 
(.}.7 

1:co.I) 
s .. : 

~!:J 

1S&3-il J9~1.n lr'" ~- .. _. .... -Or.) 

:..!.3 '~.s 7S.9 
'H :;.: j'J.t 

10}.3 'f!.2 11-U 
11.9 90 ~.-; 

!i.9 S7.1 6H1 
!1.5 IS.:? 37.~ 
:;.•.<> 25.:? '.!S.S 

f:6.7 1r,n.s m:.o 
6.1 IL! l'i . .) 

IJ.3 4:.3 ~i.7 

!'\otc: E~~ei• o._·tr tr•\~l r~~ :~:-.: ;!'".:!:::i:e_ b:-.,'l~i~·, t~~ e~!~~t to ~~:~~ 
th~ CC1:1:tr~~j .~;.it: i~,...._"rltJ 1;c~::.o! f;.J::i "'hrr s::1:~ to mc<r 
its req>!::=::!'.S. 
• Pr,1\~i~!'!ll , · , " 1 :.r: m~: fa~~!h· (~!'r.tr;~· 
:'-' We>r B~::;~I :e~:...·'·=:'!'.~:s o . • :~::. ·: 
s!l'!~1~a t;":a .... :~=~ ).~::s. ,)~ f<··· ... -~~ cf :onsu~1~~1.:>:J to p•-> 
du:t:o:i is Yery b::;~ 

T . .\r.J.£ 4: DlSTllL\TIOS 
CAr.\CITY I:'\ DtrHRfSI 

snrr.s 
as In Stp:t;n~r !~!? 

"Cl .. 
~ -- '::: .. 

Cl .. .. ... .. .. ~ - ~= .... 
Ii~ • ~:::: .. 

~~ • ~ z:.: =~-

.4Ddilr.a P•~d:::;Li ·19 71.~.,~ 
(13.5) ('7.'ll 

Bibar 8 ·0.71:-0 
(5.7) (4.~) 

G11jut1 ~ 3:.:•JU 
(4.3) 14.01 

Kiru:ll:a IS 15,HS 
(10.6) '"·"' t.11d:1r1 Pu:!esb 6 11.110 
(4,j) (I.!) 

Mahlfiihtu 27 ':.IJ5.!i1'J 
{H.I) f~.!5) 

~Ta:nil t-:1du I i~.,!rJ 
($.'i) 1g.1,, • 

Uttar Po!!e\a 1S ;os.::11. 
(17.7) f ~ .. 1.f;) ' 

Ot!ier Sll!U 27 69.1H: 
(19.1) (7.i) ~ 

';otal l~I 90~.'1111 ! 
(100.Q) I :1)1.l 111 I 

'Sole 1 Fif'J~e1 :n ~:-J:i~: J:t 

--
t\1;m.,ii litm> 

c p c 
26.6 S7.ll 4~.ll 

(ll.9) (10.0) (13./) 
:.s 23.0 11.0 

f?.6) (.&.OJ C.7i 
22.2 ;JS.O .Ill.I} 

(10.0J (6.t) (l2U1 
3.4 !6.1 . 1-1.4 

(1.5) (9.7) (.t,3\ 
69., 14S.ll :it.6 

(31.1) <:S.:!l Cll.2• 
l.S 66.7 ~~.o 

(3.S) (ll.6) (i.~I 
'40.0 t3U 40.0 

(18.0l (24.0) Cl :.oJ 
41.4 4.0 ~5.0 

(18.6) l{l.7) (16.6) 
~-6 SO.t 9.9 

(2.~) (8.71 (3.01 

2~1.9 Si6.:? ,~=-~ · noo . .:11 (ltlG.Ol 1m1.01 

• rrovi~ional • Sot:rcc; 

.... --.· - - ------ ··-
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TABLE S; CAPACITY t.."T!LIHTIO-..; I:"' .\LCOUOL-l-\SED 
CHf~UC.~t.3 

fl•m 197! 19i9 1'f60 19Rl 195:?· 

J. Act:ie acid 6~ 1~ ~2 73 Ml 

2. A"tic anhydride - 62 M 611 ~.s ~9 

3. · Butyl ac:1:ite 45 "" 4~ .OS iu.· 

4. Eth~I ac:utc "" . 17 9.1 97 11.4. ,_ 
St)"T,:lt: 61 ~s 11.a. 11.3. 11.a. 

6. Pcl)"cthy!:ne 90 79 19 35 11.a. 

Nol•: • Oo tl:c b:i.si> oi es1;ma1cd cp1cit} _pr;iductioa d:it:i for 19SHJ. 
'LL - 1101 an.J~::!e. 

TABLE 6: H:R.SP£Cl1\'t: l'U.'li FOR AICOlmL 
B.-\SFJ> C"l!DllC.\l.S 

l~0.91 

!l! 
~ -

-= - -= ... ~i~ 
=~ 

,._ 11 ~ :: ~ = .. - ~ -- E.1.: 
£ 

- .. 
~~~ .: = E~2 

!. 
.'. ... _ ·'- ...... _..__ ... -;. _. 

2-Ein;I H:.~r:c;.! 37.i.·:·) ~::.1'~-' f,7.((1) :~ l. ~·~·-' 
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,AlcohOI-the renewable-
- - . - ' .. -

··feedstock . ... . ... 
··,a. ·, ....... 

; •~ ... 
--jl_ ;~BJ V. PtL l\ladaant, £. Ebohar.un. 0. P. Bhatb 

r. flllfi1. mprane mofm-1iu 
... ~ tbe most impo:unt ,owce 
el edwlol by fermenl:Jtion. Xc.1•fy 
S>:6.5 per erat of erh:anol pro.iuc cd 
iii. Ille coun1ry k u5N for the cl!e
~al indu(tl'}'. Ethanol is a Ycru1;oc 
Jrodua • hi:;h an l:e connrtcd 111 
al~t 1n rhe !mpon:anr orpmc 
dlc1111al p~odum unr'i11 fro:u .1t"" 
1aldtb>:d~- 1.!!d_ a.i:_:Jh:_ a_~.ist ~ i;~~ ~ 
end IO the pro.;luru sa:;h as synt he. 
tic rullbfr. ;>oiy~h)!cae L"ld P. V.C. 
8t tfle Olbtt. 

' . leoJideos Kpl'Qne, one Of t~t m•~I 
abund1at rrmur:;rs •hich is- also ~· 
acwsble ;.. the cellulO(ic •nit\. 
NS.L Punt ha• onderalrrn re!ear;.h 
P!Oiccts to dc~clop indiaenous C:lll'l· 
bihry (or production of e1!i:anol I: u:n 
~n.ilo.ic ..._.:eos &:Id its con~Cl"'l.11'11 
tD chemiQls by oew proc::essn. 

- R:snrdi 011 hioconve"ion of al· 
Jul- bave t"en rnli1ric hol'" ~Jt 
this would ~ lo fact 1:;bie•ed. Ef· 
fons ire beica made to aute :he 
whole proce" eeocomic:1I. Scweral 
microbi:il cullurn blvc Mrll i\olaicd 
for prodt0ctioo of ruz}1Des for the 
llydrolysi' o! cel!ulcxe to ,impie 
aup~ Saccl12rific3;ion nperimen;s 
OD cenulow from ba13,~ have IK<n 
conduc:ed. Work on improvinc U:e 
~acri•i!Y ot tile cellulose cD:)"l'lle 
~ 111 prosress. 

- Bnide1 supreane ind cenulosic: 
11'35te. !.'tere are 1 numMr of '-arious 
tJthcr rencw1ole Stlurcn such as 
awttt SOf1hum. mliZe, sweet pou:o, 
'2SSan (tl;iion). mahi.:a flower c!---. 
which ire c:ip3bfe of con•enio~ ro 
~th:Jnol. Of a!I t.'te 1!1ern:i1i•c re· 
aourcn. onln 1ppun 10 be Lh• m°" •[!t'IC!ive. 

• Cas,,su i5 1 source of hi1b s!arcb 
m:ucri:il Snt tc. su1Jrc?ne cn~u 
& 1 major bioml~~ source r~r ener!D' 
production in India. E~tet:d.:111 1he 
fnCDI 3! :ni?lioo hK!lrC\ undct 
1upr~oe fur:!:er bu limitations. a, 
land under cerrsl proc!uctico c2nno1 
h COD'tcned [0 SUIJrC3De. 

Cmn1. on the 01her h2nd. bcrna 
1110re ro:erlnt 10 advene soil .u1d 
climatic condi:ioas, cmerie'\ n ~n 
a:cellenr 5U\Jrct of CJrbob•dut~ 
for alcohol pro)Juction. Wi1!J ·ar. as
:ured olfuJ.;e for akohol production, 
cauan cio b: mlde an1lil-Je 
throa&bo!.lt 1he yur. II cin also l:e 
dritd 1ad Slored for li•er uw. 

Cassava hu hi1her pcr:,·nuac of 
fennen12blcs t~1n su1ar . .-nc 1nd 
yield of 1kchol per tonne ;, hi~her. 
'Ibe Ce111al Tuber Croll' Rtiun:h 
~nstirute. Trinndrum has developed 
tc:!lniqu" for 1he fermcn:31;oa of 
cuuva for 1l:nhol producuon. An 
yield of 1.491) litre\ of alcohol per 
llccrare c:culd be achic•td and ccxt 
of alcohol produced is ~11:n1!ed at 
'Jh. t.66 per !irre. C1H1va ., a n• 
m11trfal for al:ollol produ:tion <le· 
ttnrs co,,.iJentioa 1i1er u1i1L4tnl 
anilable "'1irc::a11e ind mol1:>Sn ful. "· . - ta 1 piper pre!en!ed by 91ri P. R. 
,.bh2linr2m lut ynr 11 the 
A .. BID_.. X!Tliiir, a poinird re• 
feren:e WJ' r:ude by him to reemt 
Uvanc:n ia fc1'1Dea1a1io11 and b10-
co11•e~ioa. 

-- -- - .. - - - - . . 

The second lllternational S}-:n;io
jium oa Bio-convc"ion aad 8 o 
Cbemio:2" En1incerir:1 held :r~dv 
!Toro 3rd to 61h \fare~. t<;3t at 
l.1.T. ~ew Delhi. hiihli,hrcd n;eac 
d~clopr:ients ia the llelJ of bio
c:on~enioa. 

R~ir:;"t •orlt oa con"mioo or 
su13r '.IDlution to alcohol by p2\<in1 
tl!rcu1b '1nmoililiqd cell or cnl\·me 

_system wn' ::o:cd 10 l!:a~e l(!oG · ~ 
tential Ex;ierien-en:2l TOo~i. his 
sho11n1 !hit su:;h :1 ,.-;rem w:u 'J.:ti•e 
and v'Jblc fer periO.:ls lonaer 1!1211 
7' dJy~ -

Another cfrre!opmcr.t h,. ~en rl!c 
·a~ ot b2creri1l fcr.ne:::1::001 b1~d 
on a cul!u:-e of Z>"!:lcmtonn m;:-!-ile 
for femtentr.:1 sus::ir !O al.:ohol. Th•' 
11ew c:once:::it sho ... , 1"°'1 prom1~c. 
advantaies beinc :-

" fil ur~ or 'urn u:i:atc s:::L e!!1:1-
11ol rrodu.:t;on beinc 2 .o l ti'ne'.' 
fa•:er :!nn vc:as:\: (iil h;cher e:!IJ-
1101 yiel:!1 1~1n ,-n•:s d;;: 10 rU. 
ferc:nt arboil)-drates me:1bolism; 

(iii) simpler gro'1151b co!ldirion " Z~· 
momon:is 1ro•, anserobiall• ar.d 
d°" nor require a<!Jiri.ln of o~ I}( 

m2in1Jio vilbili1y ar hi1h ~a ron
ccn111tion5; (ivl r:o ap:ire:?ah:e ll~t 
t•olu1ion "'" been D.lt::ed a11:i fcr
mcntJ!i.Jn proce~c!e.:I utisb •• ""!Dt':?y 31 
around 40 des:i:e C 

The fa~our:!:lls muits ~d 
"u:a•e ift -~ in ilacoif~ur::o<e roc
diu:n. Some inhibi1in1 bc:o~ m 
cane mola~ ha~e r10: ~nnitltd 

- tJi.& umc rcproducil-ilif'f .., ...-ew -
medium. Omctlt: -- mirf'!'U,.,,.;°" be-
ins simpler with baClc~is Mich u 
Zrniomonn. il it HPKttd tblt a 
specific I)~ of bacteria could l>e 
isolucd !o Jive sacisfaaory res&&lis 
in molmcs 111tdiL 

The iuhibi1•n1 f1cton in the lftC 
of Z)"1110111cr.ru in mol2'1"1CS medri.:n 
could al;o &Cl idcnt1fiC'd a:ld ucps 
found for remo-.-21 of 1he ssmc II" 
permit smoo1b and dlicie:lr fcnnm
t11iom.. 

C nicrmobydromlfuricu:a - 1 
thermophilic blcccna - opcntin& 
11 60 dcsr:e C "'ith fas.-er m;iltiplr· 
c:Jtioo hut conwmin1 !cu ener;:>. 
l!;n btttJ found to fcnz:eo1 su;rC'SC 
solucioas g1isfacrorily. 

l'"icad of sinl!c eal!'Drcs. ~ 
cultures b2ve Men oqd 10 si.-e mt
pro'°cd yields of t1h2nol. Su:h co
ruliurn nn be n•ed to ftr111C11t bolh 
pcntows aad hcsosa. 

Thh dn-elo;imcnt has a 1ood PM
sibiHy H ~IJIO<e n OOC or !he 
unf"menc:iblc ~rs~ Pmmf in mol
asses and he11cc h'chcr al=ohol )"ltid 
per 1011ac of moh.n coulJ be ob
tained. 

Now let m rum oar 1trcn1ioll to 
su13roac and deal •i1b it ia some 
dep1b. t 

•&rea1bcs 1bcre 1 m20 i;~o 1Us 
llOf lo•cd his counrl"J'."' a<ke.:! r!le 
Poet of yore. MBruthC"S 1hcre a crop. 
• hi:b ;, ,wett and e.-c:-y bit of 

· 11rhich is awful~" ash tht modern 
11riaihunl scitntitl. And immcJ .. 
11cly. suprc2ne coma Gru 10 hit 
mind. 

Smraoe h:n be:u ho.ra 101d 
r.o~n in Jcd'2 ~~e 1he Ve:!i: ll!lln. 
"Sh:art:in• finds pl:Jce io l:'IJn·s 
cuhunl herirl1c aod io a numl:ttt 
of reE1ioas 3"d hotr arl'T!lon:u. 
Bur tha tremendous po:m1i:1li1ies ••f 
lhit •ond:r pl:at and its unt:appcd 
appli,ations rcllWaed btent - l:it 
liCS. 

It wu only ill the bctinnin1 of 
the :001 Ce:i:ary 1h11 the klle1do¥
copic '~!;:rum or itt t!ieful'.'T~' ~ 
pa to unfolti itself 10 Ille dis~m
i."11 mind. 

At the bet resr's tSSCT C.-.. ~r"' 
fof the lntern2cion2I So..-ic!)' or 
Supn:a::ie T::':nolom11l held in -
Manila. Ph'.llipines. ti!c [b~e th1t 
em:r1ed V."'l~ thlt ,uµr:a!IC h:ld .,. 
ri.-ed ar 1 turnin1 point. 

Supn:1ne 11.2' ccJsed ro be m:rdy 
a crop for supr. It has en:cr:d a 
nnr e~ v. he:cin t!I: :n::re per•pei:r
in is ua.Jercoin& a bi~~ c!Jlnce. 

Ca:ie is th: to°'t cfli:fcnt 11Hll'U-
111ent for CC!wenioo of sofar en:r:y. 
The sro.,,i:1i of cine - noc lor 
suiar-b:.:t for cn"fY· for pov.-tt 
11:d for et!i2nol for a Ti:!e v-ancty 
or chcmi.:2!1 bn bttn the mo1t e:i1· 
ti1in1 de\Cl.l;i111er.t i:i 1h: recent 
p:.\L (t IS • p.:;:er::i2l fUIJ m11~r.:I 
for supr, fuel. tooJ. piper. bo~rJ 
and fecd\rod; for c!i.-cn.: cl:cmic::ils 
and ci;w Cor pow:r. 

It is sc~rior :o cn:cf: or n:i('h:ha 
a.s 1 !e:.i;:1Kk.. for it is rc:le1'2ttie 
and ~:: r:;:'.c!!~h:n;. It ~ d:rr,~J 
fro:ir :io i!':ClhJuc:i~le ~urce - th: 
sua fo: whi;fi in 1he tropi:-l ar.d 
the \ul>-t.-opi.::s are Cor.uri:itely fo
aled. 

\\'i1h the t::hno!or- Jc.-el of 10-
day, it • ::uld be- more a~propru1e 
to say t~ll S-.Ji2~:7ne :. no more 
for wsu 1lonc. It is 1 rl• m2ccr1al • 
10 mcer a'I humin rcquireir.en11 liioe 
s•ettaei•. fu:I. po~-cr • ..-u~ pu.;:i. 
p3per •~.:I pJ•ttc!c bMrd•. food• ~nJ 
fcec!1. ako!iof, aad a:;:oho:-b1>4:d 
c!icmi:-2!\ \:Jr;~ix: c!lc::i:c1I!, sur
fattaou, <!eCericDts, e1:.. 

rnen ll2~c bcc:t m2ny re::ent Ge· 
•tlf1i'r:t~nis rn cane 1e~hnolo1Y u.d 
~~ritrnn . llf nriou\ cons1i:uen.s. 
Ha'-cr Sidley aroup of Cl!IJ..t• 
b~c rci:ioned devclopmenr of pro
~:.:. ind equip:nenr for lhe se!l.r.J
::on or hiJ~ ljUJi11y ~ur1r.;Jne '(:!:J:e 
(CO.\IRl:SOJ. ne pro:«s ser:mies 
'.Ml~~;lnc _in!o rim.I. pr1b. and .us-
hnt1n1 eoidcrmi111. _ 

Tlic r!nd •hi:ll 11 II per ctnt 10 
;o ~~ cCJJI ul 1::e •••tLll• of unc 
it.alt con:i;n:d '6 pcor c:n1 f:brc ,,ft 
wet buis. The fiorn are •-a\h~d 
•net uw for hiirb ~alue by·produ.;i"
Su13r-bc:inn1 iu'-C"e c:an then be w
pararely procruc:S Cree or col..,ur 
I.lie! impuri:1n. 

- lo the li1h1 of thne dcvclopmtnrt 
it a;i:;inr"\ 1'121 1lle future 1z10: 
COC11plc1" 11<111 ba•e 1one to 1ne 
mul11purpow ~of !UJU~nc tn the 
t.:of!Otny rnd not d:,rnd upon onry 
the end produ.-n,. '.Mll:lt, u 11 Jic 
liru.11ioo locby. 

1be deYefopmeit ot rile byprod.ict 
iadmarics bi-.ed on su,u.::ine ia Lbe 
Cane SUpr \Vorid 1ndicatn th:H the 
avmerocr> produ,-a like the (ew 
mentioned ltclow :ue 1lre3dJ in con~ 
mm:W produc:ioll: I} By.prou1.-ct 
power. '.!) Ako~ and acohol-b...,.(cJ 
products f:oro raolasscs, direct su.:.;r 
ane jui.:e, maed nw maccri:i!s 2i:d 
the si:iµr hC>'.:ce produ;ts; :; I ;l.lo:ur 
tud: 41 C;:i:e •--:i.~: 51 Pul;;t p~pn. 
P3ni•le boJrd :ind other flbre-b,i,cJ 
praducts from ~;:i;~c: 6) C1:uc
fmi: P:th :ind ~lofJ;St'S, cc:.. 7) 
Prot:in Food1. Tiz. mollsSC"S-fcrmcn-
1?1:0:1; !) X~!irol from b1zus.e; 91 
Furfur:at from b::;:l.•;c; l•J) LiG"'·.t 
Co:? from fe:-:nc::11:ion; 11) Fe<d· 
ande SCP from distitbtion w:ute 
liquors: 1:) Po13\b ier:iliz.crs; 13) 
Su~ cl:~c:.iis - dcreri:ent.s anJ 
surfac:t2nt>. 

Mess" Ta1:1 ai:d Lyle of Engl.ind 
b•e re:;en:ly per ap a ~.Ol)O 1cr1n"5: 
ynr dc:ers:n! ;il.ln: bJSed on ~u~.-:r 
aa:f 1 few more piint• are relh1r!<d 
liccmcd in J3µ311 :and L:i1in Ame
i.:2. 

Seven! p:"O:ei'ft rood O!!il• are •C· 
ponedly .:c;nins ~ •i:h Sl\'is> 2nJ 
Frc:i:;h i;no11o-h.:iw for 1hc m;in:.ifJC· 
rurr of pro;ei:i food yust from une 
moll~;.n. 
Chrom1[01np~i: 1ecnn1qu" nJ~e 

~r.or:ec:!!y be~ d:vefo~d for 
seplr;1ion of ;uur from mob'-'lS 
:1nd the ml:!ufa:.:::r: of 1he liq'..11d 
SU&:1'1. syrups mJ foods. 

\\i1h th: d:.-mificd 2ppli=:1.tion. 
r!t11 the a!'t: and its produ::ts bJ• e. 
C:!Ce p!l~'S a cuin ro!e in rhe vc~~· 
t:hle bt~:!om 2nd ii h3~ pc!:~1.JI 
fvr mee~:~g; the t!i~r;Y n~~d~. wilh 
1 •hon cy.::~ rtfil?Jfe r~our~e. mJI· 
int it\elf "' rl':e rr.~: imp Jrtlnt c:r••P 
of n21ion:al in1erm. 

Th~ mou rm;>onlnt ind m2iri br· 
producis o~ ... h;•e ,l"\·;t:zl ~:J-;?:?r ,,,. 
du~try arc: 11J :O.!o!~•es-Akonol; 1:> 
Bl&l\\e; (}) PrtU 111uti and t-4l 6>
Product poa-~. 

The ~<irr:llC'S of production or 
~pr in our coun!ry by 1~3~-33 art 
i mil!:on tonn~ 111n:c:h .. -;H :; ,, 
about 3 m il:nn 1onnC'i of mol.J•~c._ 
.l,li.,,..ici l•J i::er cen1 use of moil~· 
~cs for s~il :I!:..;ci:Jn:ou• u;es J~ 
c~::t: ft:d. :o:Oi::~. f,,undric\. e"··· 
&:'Iii s:11;-l~t 1nd h1nJ:in; 111as:e. Jp
ap;:iroii:nltel)' 17 bkh ronn"' 
or 1r.ol1"~ are r1pe::ed to b: 
anibb:: for :he produ;1ion of 
3f;:oh('I! ~v t~S~-~:;. o,, !he C\;,.;. 

inr crJi:ie-~;ies of :10·::0 1:1~ of 
1!~01':01 rer 10~ or rr.o!:i.•~. 1~'" 
..-oul.i J'.•e .. pro-.!uction of 6"-0 
cnillion liirn or akcllol. 

A1 !~ere ;j con.•;.!~rlble ~Otlt ~:-r 
1c;ilnolo1i:ll imoro•emen:s and ,._ 
c:-t1.~ i!I el!i.:'.cr..:•. c!!e r.ic!J~
a'co!'to1 el'F.::~~,. C';..!kf ho;teft'~liy ~o 
U;>!,., I r11ti.J of :50 lit~CS tonne d 
moh-. At t!t1' ntio 1!1t o~;,. 
d!.t~tion of :kohol tl\· 193~-•1 
s!lm!!d ~ of ;~e order of !>7S 
million li!r"'-

Wc (t''T>e '? S!IO!~tr fl1::n3::!\; 
11Uhiccr of r-elr imere•r. ('1r.in
l3r~v in ti,~ C-Jr.'!':tr 'onrt,t o~ 1!·~ 
cnen!• c~:•i\. T'lc l3rae pro....,_.,,, 
C:e~m ~et:i!~d i:\ SUllr f1::or'•s 
Q!O(Tfv 1111 tilt- low Pr<-~ure1 of I 
10 I J kJ-.'..:mZ a::J the h1~~er c~
acratioo pro1Urrs ~J•C Iii~ por::i-



th! f• rile tmention or Da•.-cr re
CIUttl'nleftts for su~r ~ins. 

\.'i11l sm~le::rri6c:11ilrt 3nd · 1110-
dcniis:tion o: :~.; Cq\:ipm-:nt ~'C 
po•er aceds of )L:jlr fa;to~ ~ 
cre25ed anj to -ct th~ dcm1 .. J 
the Jrnrn1i .. m Drtll'illres of stc -
a!s,;, in..""!m_qQ_ 

1lle pr-n1 ,randard l>l'~>:1re ·,,r· 
S:l!Cnl J!C:ttr11i"" in l!:di:1 1' -:1 1.1-; I 
cm.Z. ID Ha.,.aii a!Kfc the 1HVJ-' 

f~"1°" nc~ for. ;;a\•cr •:i-;rt:n..-.i_ 
for iniu1iota w:ire:- p;im:Jins ..::.o 
rion. ;>o:ler e~i::iac 1nrrr<0n~
liolll~ •i.th ,.,Oiic u1ili1v Ml•oril 
Ii ai:ll :n ia.-:rt3Wd cltttr.c: po.-cr 
loaa •ilhia 1~ bc•or~. the po.-1 r 
~anm have been n:ct bJ incr:n-
111& r!le "r:im &cl'rr111ion preoi.11T 
tc> 6l -kc.'.-inJ and :CIT';:.-er1!urc "' 
4S•C alld >lla:ier im~ns tOP="""! 
lllrtJo..crr.~rars on :t:c cxis:'nJ 
11e:1111 aaJ pow:r st~:m. 

lbil :wbiect !ud alrc3dy · allr:.:1-. 
ft! lhe am:n:io:i of our tr-:!inc:ir 
1~ la · 19i~. nriC7JS 11.•poe:1' ·o! 
tfk. b,_c:toduct Pl>" tr po~:r:al .,, 
lndiaa aupr fa~ilriC' •ere d•sc;.i ..... 
srd. :It n c1pcr1 1:-oup ~c1:n, ,;i 

Drlb1 or~n~ by 1bc Super Te:ll-
11nlo;lis:s A>.iocia1ioo of lndii. 10 
tbc aJIUcJtt of 1bc ioc:rie»•na '! •P 
~1•·cc:i t~ needs lad ••:iifabtln" 

· ot p;JVoer in !~e co:mto. it i:s nee_;. 
!!Orf 10 late Clriv ~tr'" u 1:. 
H:nraii. to uoloi1 lhi• br-prcd•JCt 
pour poi.mtill fully. 

• The H:1•aii111 6UDr indu.s111<. u 
15 known. lJ11 bttn uti'.iLinz ti,. 
product Dower fro.n the 5'JIJr ~ 
d1mry for quite soaic une -:o• 
thr.>ui;fl ,;le use or hi:!l pr~rr 
11r:1a1 1cncration. \\ i1h 1!)e 1.l .. 
wi::u pricn ilnd th~ mer:! er:-.. ... 
th• sucar industry of H;i .. ;ii1 !u~ 
come up 9'it!; re\·olutionJ:-v .... .,.. 

.. 1bi11kin, by ;:i!Jaun1 11 n:;1ior .:iir; 
towards cntrzy dev.;!ot:rMnl. · 

The c:anc rese3rdJe~ 3rc now am
"11 11 incrn~etl 810-mJS< defht .! 
u ll$C of pi1n tli"c o crai;c ei:rr!!\.. 
In thi.c pro1ramme, Ill: ir.l;>c"11~~J 
"JCTUSC -:irodu::1ion see.cs 10 11.a•c 
ta"n a bJCk ~I to cner:y. 

Wi1b the ir.cre:uina ccN~ ot c-il 
and 1!111:. clc.::ri.:il), tla:;JS~ r~ 
aow 1a~cn 1 acw value. A ·~I\ 
Dr~r:mni~ re.;entl~ irlplerrrn!~•! 
nr laker. up 11 1hc Hawa1iJn .,, __ •,; 
lllUY 0c helpful in· &i~in; U§ I di:~.:
licln and rood for 1h.1u:ih1 : 

fi) Honok;i:i . Su1:ir CCI hu or· 
ccntly C.•tlb'i~1:d ~ boiler •no.i 
po .. c: 1ener11ion t • produce ~n
oui.:,h surplu.~ cl~::1rici1y 10 surr.•I • 
1hoo:11 J.i po:r cent ol the ne.:·l• 
ol 1be entire ~l~nd of Ha\\11ii. 

· (ii) Lih~c .Pl:in1ation CiJ. i.' o•!I· I 
lllUCUDt.: I ne• "°"'CT p! .... 11 &,;t 
will SU{lpiy 1i} per CCCI t'! l~C ! 
clcc::ri.:ity reciu:r:mL"llts or L'i: i:.!2nJ: 
or ac.a11:i. • I 

(iii) Wa!:ih.ra Sc;:ir <.;o. h1s !!I· 

stilled Cilcilit)I for rcd~.;ini; I~ 
mo1S1Ure c:on1cn1 of ba1:i•-e '" .t ! 
·per. cenL . The dr•er u<e.s ,;·.:Ii. 
1:1~ li.c4 flue) ttl~reb~ in;re:r-1'.'~ 
l\"!lifal:lc belt ;?n;f c!ler:n. In ie= 
ol addilion31 fuel this moi•wrc :~
dueL;iln 1' eq:11•1!e::.1 10 S per ct.11 
addition:il bag;iuc. 

(i\) Wai:1l•11 Sr.·_ lr Co. C:i~u snd 
·i.aop;ihoc Supr Corr.P!lrties :ir.: ~-
ccuiully burriin; t:::ir :r:l.'h. 

(Y) (.. Bm~er & Co. h:i.; bnr:,;!;. 
cd a l:il).(Il:i."' enel'JY prn; r:?>Tme. 

·fwi} The HSPA Re-ear.:li Pro;;:i'll· 
me now bas the C'b1e:1i'c of mu''· 
aiurn ci;eriY BTU ~.:re mor.:!> ;;.~ 
•11iMI Sr.:Jsl(l.:re fTIOnll'I. 

(vii) Each H:1wa1:Jn i•f:i:-acl "'''! 
•a¥c one ako!:ol p:.in1 anJ ~o ""!: I 
ccnl of the Ha•aii·• ~a•o:e!le ne!d' 
'liill be met from 1!le :?..: I.I~)} JCrt s 
of land under 5'Jpr. 

T'Mre is no ro•ol ro:id :o mo:!~r-
, ni1J1ion or to a4op1ion of r.e<•f; 

recbnolo,r:s and 10 e~~roi1:11io:-r n 
bii-produc"'- The r:i.;cin:i:ing p.)<>'· 1 
bili1ies and poten1ialiues arc there 
fOf every one 10 ue. \\ hJI ~ 
required arc rh~ "ill 10 P'Jr<uc :r,d 
•"-t 011 a 1ime-t:ou:id pro~r:irrtr.e I 
and a l!Cllth• tn\·irorment er..! :11 
sm:;>it!oet~ id.'11inis:r:i1ion in:er«""l· 
td in prt'fllo:in1 •u:h a prosr;;.nwr.c. 

(Cour&a.J: AA.BID..\). 1 
-;-. 

' . 

--

• 
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EXPERT:. COM1VI1:TJ1~ES 
·oN ALCOHOL 

-AS ~ u the thirtid wbca !be ' ianu per ·m:atCJd. tor mol:m..~ for Owucr Rist for ID· 1r:idn of 
jroblclll of dispoul of molasses I)..- conui::in1 aor lr->1 th:in ~} per cent aJ..--oGoL 
came acu~. a Joiat Com:nittce wu toul $UlPn. ii ~mmiradeJ. fJr · 5. There is nu un:iaimity ol opi-
appoialed by the: lhen ruuooal I"•- mcl:isses of lo•er supr content, Jli.>11 bet•ec:i tb: Unio:t :iad· Sut~ 
cr:mx:it il1 the st:itcs of U-P. ai:d corresooodingl) lo""Cr prices on t)4 ao~r.ts rc~:i.rdinJ t~r res:i.-.:· 
.Bihat, oo the fe251b1hty oi csubl~b- liocs prcs.;nbcd ill the U.P ~ 1112)' be · lift ri~'i:s lO tu :ili:ubol. The Com-
ins aa .Jcull"I 1ouusi.ry. 1 buujh 1hc 1;1L1r&ra- ; miatt !eels. bowc\er, tlbt i: erfor:s 
S?Ki&: purpose a: thl ,;me w:i.s In s;ine ut tl1c mmy repr~uu.,~ tor ~o:ion ,,f a su.'.>.Unli:il '"· 
Gae of disposing 1be surplus mol"3o- dem:iadia1 an in:re;ase in tbe p1i.:e crnse in the eo~sum;>tioa of akoh.JI 
.., the prOc:e;s set ill motioo 1t:c o( molasse1. the Com."llilltt is un:ii-lc f« iodastri:i.l pur~stS a.re to <U~· 
~ for de~clo;>i:i;. u dlieaous lll rcc:immcod soa :ar;· ..i.;b i::io:rc:i...c.c i;ted, it is e;seatial lh3t ll unifor'TI 
alcohol i:ldustry. . because. ..,bile i: ..-ill not c:ontribu:.: u.Ulioo ;ioli~y and pro.."Tdure sbo~!J 

H°""cvcr l!!e re:i.!is:i:ion ol the pi- 1ii;rtifi~otly w redu:ill& the ?Ci;e .it be devised ~Y :is~e:r.:cnr bclwecr. •!le 
total role ?{:aycd by alwl:ol ill tbc sug:ir IQ the c:o::su:ncr, su.b :ia •o- U::ioa s::d S-.:~ i;o•er::mcnts. as h:is 
clncl~ot of sc,·er.il i;!1ci:ti;:ll :n- \:rcnc would be det imeobl to ue bee-3 dQne :ilre:idy for i?U•·cr :il:u-
dtWries duria& tbe c:irly tilttes prom- de•elopa:-eot of 2l;;o 101 aall aL:~I iloL S<J.:b. Uu:.ion c:io be enfori:cJ 
pi&d the &O•crn!llC~t r:o iruti1u;e 1a b:i.s.ccl iodunrics. a:orc s:iti$faetorily. by lbc Uni.1>1 
c1pert c::>mmiuee for ~;~ po- Ill order to ensure uadt'rmity 1n IO'fe!":.nect. 
Ley recornmcnJ~tioc:s. Thi.i 11.-u fol· t!le c.oo;rol o•cr pn;e ind di.>lnba- Two mc:nbus of tbe Comminc: 
laved by th~ee more commiuns w lion of mol:i.sses, it seems prcfcr.io1e bcloc;inc :o the Staie &o•er:iroenL< 
lake s:oc:Jr; of s:.ibs.?~~at dcveloi> th.:it sw:b cu::rul sh.:luld be exe:l:•· fc:I ho-...:cver stror.;!y :bolt since e~· 
=cnts.. ltd by !!le l.iaiun G"•c~at un\.lcr Ct<e duties on alcohol rcpre~t , 
' We li'e belQW the a:ajor cocclu· poll'cn eoaf:rrcd by 1t;e i::dus;ri~s il!ljor flc~iblc 5our.:e of rever.ue to 
lioas aiid recoc-.cc.d:itiv:u of t.bu;e ( Dcu:lopmc:it ·" Res::l:ltioa) A~"?. Sr:ire iovc;nme:us. cn11 il it dec:i-
four coma:it:c.:s: 3. A cei!ing price lo~ .al.:ohul !l:u cled Li:it l!':e Union covernmcnr 
I. Napraja ~o Commitltt (19J6l beca calc:ullted aiter u!Jnc iato ..i;- 1100: hes r_~c ;1e·,.cr to levy a duty 
· 1. 1be DOiocr :i.l.:obol ied'1stry b;.ii c:o:.::t !!le c:oo;; of p~O<!·.i..~oo :.; : on rr..d'.l5trnl :l,ohol. the cot::ciion 

been d:•elQ?Cd r:o its ;i;eseot smure unit of ccono:ni.: size u 11oell u I.he of <11c:h eutin &hOl:ld be !err 10 
oa tlle lxlsis of :in c.c-d'..!.litlery pri.:e a:!ual l\el"lie 1:1:is;iort c!i:ir;es n:i Sr11e e~cies ai:d l!!c amounts re-
ef 14 an:ias p.er pl!an. Ir is csscn· mol.isscs from supr h.::10116 to the . •!::ied reu:ned by the concerned 
tial Wt the basi.;: pri.:e tor :ii:oh.il cist:llcri~ It is rcCOClelelld(d l!m " Sl1!t'-
1bould 11ot be bi~~er i..'u:i this fig·;re a;i1for.n i;eiling pri.:e for alcohol ~·- 6. It i! rcco~i<:ed. th:!t ror c:er-
jf ib use as :i t 1t11 :rweri:il for •n· c!is!iUc.7 should be: 12~ c::s:esori~ of uses a hidier 
clustrics is to be d:•c!o~d. The Co~ pnce of ekohol t11.Juld not c:on,1i-
J11illee Cl>Osiders th.is ~n e;s.=!lti.11 Re. G-1:?-9 tor skobol of m~b rn~ 1 derer.e!lt 10 i:5 co;1i1umplio~. 
P~·reQai~te for sli:nu!:i;i111 ird~::13 t 95~~ by ~11lumc. and therefore :iny m2r1io bc: ... ~n 
develoj;'(lleol b:ised on :il;o:Jol anJ Re. G-t=:-5 foe aL:obol ol sunc:b Ille cc;n;;ig price sptcilic1 nrlicr 
al.so in ~icw of th: absc~e of n;.1 ~., 96<;0 by 'olumc. •nd the hiihcr pri;:e •hkh ~ucb a 
Giber or::i:ii: r:i.w 11'1.llcri:i.ls for de- Plus an amount corr~!>Olldiac ro c~r cou'd afford to p:iy, m:iy pro-
Yeloomcnt of tbe;e impan:i.nt icd!li- an acldi1ion2l cb.UIC u;>'..., 1 :n1,j. ride a .sou~ec of rc\en:ic re Go>ern· 
er~ .-iibio th: country. mum of Re. C-6-0 per -pllon 1oa'3r.!s mcnr. V:irbti.:in in "6e duti" ol'\ 
• '11le Cocimi:te: rc:Oi!l:ses !lilt tbe :ictu:il u :r:i;;e tr2~ c:lu:;..-s a!;hol u<cd for d:ff:rrnr Pl!fT'O>e-1 

..,.bile t.'ie bui.: pri.c f.;r ;il.:oh.:il m .. y incurred on mollsaes. h1Ye lic:n rrcommeacll!'".i ill the 1;1-'it 
be. fiud so as 10 ,.,.0 \ 1-., •• f·i·r ,.. ol 1b:s obccrvl1ioo. 

... "" • • • Tbe abo\C pri;e would be appli· · 7 
nira IO the ""oou~•.r. 1"•. ·.·n~;d•• - Lf • I: is recommc.id:d 1h21 rhe in· 

.,. • u - ·~· o .. c 10 al:obol cor?~.:id10J to 1~ cid 
ol price to th: c:oru~r m:iy r.e spccifi;:arions cf po•e: al.:oilol inJ enc: of per.nit or lici::i:: rec-. 
l'JVCmccl by :i sy~tc:n ot sri~d u~- =:iSed spuit (ind~ sradc) r=->- a:iJ ~t:on:i,e c:hlrje, ere. may ~ 
Ilion upo:i tbc pur;xi-c :Q -.bi.:b the pcctacly. l~inl. ir ll all, a 1ol;:n fiJurc and 
alcohol is 10 c.: puL • In tlur 11UCb c:hlr~es 611C"Jlcl nor ~ 

4. t.lle in:eresr of de'clo"m• .r. 1 · . 2. •· -ol:is~. h:i··e "-n an.f .. • ~1td •~ eo~~n.<ati~ ro ec•er the "" "' ~· • ~ co!iol based indu>irin. ii is csw~:i~I will 00rttinuc 10 "- ·,he • .,.·1r..-1·.-c•l -,, th COS!5 i!lcurr~ i:i rhe zdrnini.,.1r:11ion "" • ..... •• ll al;ohol of all irides indu.!in• r <=- . d h ' -
mat4ri!l for C)l'odu;tion ol al:.,h.,;l. • o 1:J1.:1se a:: pre ibi:ion ._.. . ..,., 
coturol o•·e: i:s "-'.·· ••d d••t~. ·bu- t:::J11otr 3l.:c!!ol sl:.x.i!d lle .:!mg:J :!'le I. 11 is re'°mmendrd riur E~=i.~e 

~ • • •• • " 1.1me fre:µ1 urn on R:iil1oa'-'s. It ~ r. · - " · .ion is CSKntia! if ti:·· "'1- of a!-~ ' ~~ JOH'rn1~e d~•twicnes cngJ.1:d - ,.,.._ -~ rc:ommccJtd lhJI one uniform t:i'..: 1"- --' · f t · I ..._ 
Jiol it to "- mli·a .. 1···d • 1 1 L." 1 m '"' pr .... i:ct:on o :i r.ono .,.. re-

"" - ·- • ,., sbou d De ch:i.~•eJ uadcr Class lb :..... · - h k•cL A" c···U""' ···1~ pn·~· or r • 'L~ 111 C:OCl'iOnlnce ~11h I e need.< • ~ • - ..... ~· -- or Rai.li'iy R~ and u:i"- .-. ••• S ( d d · Th --'--------------.....::........:::....:=~:.:""=.'...:~==-=-o mo era n1110 a~d J:l"lcr,;;c. e 

lines ·aa .. sh~h c~~tiris St:itc Rci:u· 
btions may be ~•-ed h:i•c been 
indict~ rn b.nrd dc::iil. 

9. Con;rol 0¥tt dimi~Uliun or 
iac!us:rial :i!coftol shou!d be uer
cl!c:i C:'!.'icr Se-.:Wo IS!Gl of the 
bdl!:'tnn tDe-clupme:a :ind Rc;u· 
!':111001 Act so l\ ro en<Urc pro~' 
CC'ITC!ltion bcr .. :ca its ;irl'Ju~:i .. :i 
ad <fotributicn end to :u:u:inree 
adequ:i:c !R:iJpiics of al.:ohoi at re~
soiwblc pri.::cs 10 iadu.,trics 11o-l!o.c 
d:-.eio~c:xll is desenic& of ea.:ou-
llli=r.!Cat. · 

10. lbc c:o~t ot a~c RJpeni
S:on should aot be rnli<ed frc>m 
·C:t;;il!::'.e:s, a~ 11 cons:ituics :ia .::p
prcc'.;ob!e additio'.1 10 the cost ol 
proc!u.;c:Oo etf a::<>ho!.. 

11. Socnctim~ d'r!!,·u!ric; :irac be· 
c::t!!'e of du:il co:mc! over :ilcohol 
prodce-..5 cxcr:iscJ by l~e Union 
and s:~te JO''ter.lm=ot d~p:irtmen1'i. 
It ~ r=conmenJecl t~I s s)s:~m 
rn3y b: de·;O<e:!· :inc!~r v.hich one 
sir.;~ offi:e:. c1r~:r "~ the Union 
or the S:1:e g:Jver.i:-:ien! ~on.:ernc:J. 
v.~i! be in ~I: chlrJc of a dL<tol:cry 
or a fJt:ory. 

IL JAL.\.\; co~rnrrrn: (l9i61 
Oa Molasses: 

m Then: ,:iot:!J be :i::ircrm icvi~s 
for insze ..-ith.::! 1!Jc stl:~; 

0l io mrer~:21e ir.ovemcnr lc-
Yics oo mo!~ should be &i•cn 
up. 

011 AIC1>bof : 
111 F;e;cnt srrJcture of· levies and 

ch:ir;~ :, co-.i,h::itcd anJ ~ .. n)cr
w:r.e. Th: Co~mit:ce rc.:cmm~ncl~ 
thll the Stll e;, ~ouid lc>v 1 si:i:;'e 
un:form l:\-y al a r~J~"nlb:e revel. 

(iil U\-Y on in.!::.;;riJ! kohol 
sh~:i!j t>c [~l! as tor othe: indu ... 
triJl row ?T:!!!r~1s. i.e .• for in1cr· 
!'ii:~:c: ~O\"eT.ent i:i li:te ~it!1 Ccn'rJf 
SJ!e5 Tn !or ccr.•um:;it'.m1 "'l!hin 
tll: Sm~ in li:ic .,,i:h SJ'e. Tu un 
other 1r.du;tr'.ll raw m.i«ri:i!. 

(::i) Lc'-Y on i:i·cr-s:a:e mm-cmcnr 
of ir.~u\:r:l 1 ?:ohol shoul.:f be no 
c:io;e th::i t'i :t for con~umiir',ll• 
.-it!iru <1·e S•~.e. {;nit~ 'o;lrcd J\\J·~ 
fo;=m Ille ~:-;:ius su:cs alrc:i.dy :ir<! 
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Ill a frcisht di.sadvant:ice and ·there 
ii little J11Milica1100 for pu1tin1 lbern 
Ill u ad.Jiuunll di'3d•;aD~i;c. 

(iv) Dclicit SL:llcs 1mporr.:ns lrorn 
SMrplut stat~ rn:sy al>o do a1uy 
witb !Le entry t:u or countervail• 
111s · recsJnic:s o.:tiarvd by lheni. 

l'hc l:oi:tm•uec cmph:<Si..ed the 
need tor a rell'->llC and u;,blc pn~· 
ios policy for rnol:b>C> aod al~oh,,I 
•ilio.:11 •ould provl\le • re:uuoJble 
price tu the ounufacture~ at the 
s.imc. tune u!e;:uardtn: the inte
r~ts ol the 1ndu.>:n:I ccosumcr. en· 
surina fuller ut.iC.-:uioo cl c::ip.ici;y 
sad ~mooth mo.crr.Cflt of akohol 
and rnoLls~ "''thin the country. 

iril" tbe' em.:ieacy of t!ie dir.ffieri" 
to • yield or 260 litres of alcohol 
per toa:ie of mold.cs araduul!y 
over a period of 3 ynn. The di· 
ci~nt units produQDC' abo\-c 240 
litres per tonne of moli.sscs tnroup 
out the: HbOD may be allowed to 
e;o.pon upto ~ per cent of the alco
hol produced. The units that woi:ld 
sho1o1r impro•-cr:;ent i:i t~hnic2l clli
cicncy may ~ c. ai•m liber21 and 
limely alloc::iuon of molJsscs. 

3. P.iere is urscm n~cd to im
pro"e 1be tK!inu::il cffi:iendcs of 
the diltillerics ar.d mlkc :r.u:muan 
:ikotiol a•ail::ble from the prcs:nt 
9J;>ply of molJMC~ For th:S pur
pose, it ~~ ae~e~:ir1 to cro:>loy adc· 

. ;, 111. SWA:\ll"AntA'll q1me nt:mber of tcchniQlly qu:ili· 
COM~UTTF.E U9i7) ficd people in the in<!l:Stries. A 

· 1. Jn vie"' ot the mull:phcity of corirsc o[ bio-o:hcsr.i::il engineering: 
tun acd lcvie:.. ;ontrol by Sure 11•.iil:ble o;i1b the HST ln,titute of 
anJ Centr:i.I 'u•ernmc::;s on m'''C· K:rnpur is most sui!dble. 
ment ::::id allo:J:ior: of mol.mcs 4. AIDA .nd AABlDA should 
an.! alc:ohoi. lo·.v :llkic::icies in the form tcdlnicll c:clls !nr :ic!9ptin: 
fcr.nent1:ioa . procc<., and i::ad:- modem t~!!nique.s 10 ind~trie-1. 
qua!c 'row1h of Ji;;ohol b:i..-cd c~e· S. There i' ju~Clk:ition in rtd~ 
i:u.:ul •ndu.strics JnJ inJdeGwtc in· ini tile i;rH:c of mol1«es. 
trn!'t 1:ikcn lly ec.1rcrceneurs to im· .:_ Tn. pri" of 1lcoh.il u deli-
pro'c efficier.ci~. it " rc:ornrT.end· •ered to the Jkohol i::i~d indu~ 
ed thlt a h1gn po,.-cccd bod~ w_i;n :ri~ shouk! be about Re. 1.00 per 

'

wide r-n1r1111 po"•crs ~= lorrncd to litre. • 
monitor 1he pn.1;ress of t~e tndu>- 7. \\'hilc lken.,in1 new industrin 
I~ to hl~c e IU ""'' c~nt annu::.I b1..cd or> 3J;ohol. pr' ::ice ~t;ouki 

t
lrUWlb rat~ and aJ:nic..,;ter funJ' t:e ~\e.1 for ttle n,:ir.uflCtUre nf 
fur re~rch ~:'.Id :!e,c!.ipir.Mt work .:hcry,i;;il.3 9'he'c aceta!.:!cn>de i' the_ 

l c;i;verin1 imm:l!r.tc needs dod long bnir.;ini-t::o.:k :snd !owcr pn:lc•en.:c 
(•n&e necC... "here cltl~!c:ne is buildin1.1Jlock. 

2. The zmounl ct R~ '!O per Ho"'e~er. th: :ircscn1 ct!l~lene N\td 

!tonne ot moiJ;sc.; pro,;Jrd tor 1t inc!u.•try should be all.,,.~d to i:ro·.., 
prc-1cnt for the cun<truction of s:o- 11 t!:e u:e of j to 4 per cent 

,r.ii:e t:in~s for mc!.i-.,e, 'hou?.i b: per ·)c:ir. In remote: are3~ .. here 
;dL~conlinued frorn th: pr: • ..., of m"" ::-eirt"tllSed eth~'enc is no1 a•lilal-le. 
H1S'C.'- ln\leJd 11 c:.··e e>t Re. 0 OJ 3l~ohol l>::•ed :th)lene units m:iy 
;13 pa1scl per 11:re \thlu!J !:le ch"ri· be permitted. -
; cJ on the pri;e of ckohol :o P'"" S. The use ol mol.i.~ be~ 
vid: funds for rC"e:lrch Jnd dr:1·e· ak.J'l:i~ for the !)013;-•. purpose\ 

! lopincnt wor~ b.Jtll in the di"1lieri1 should be rc<b.::ed in order to m:i·· 
pnJ1i.-iry n Mil :u :!le s:coh<'I b.'.:~- ~:rmsc the a•a'IJ~lit) of "a!coilol 
led 'hemi.;:il ir.d.1,:r1. The Co~mi:· for indt1.\lri3l u<e. 
• lee recommend~ an in"nr.!\C 1.;he· 9. There is roing to be a wi.!e 

!
' !"'e to be dr~,. .. , op by :he con rn!l- ll:l;J t>et,.een th: 3l;cflol a~ailab'e 

ir.11 body for pro;rc;si•cly in,ren· 1r.d che r"q·;ircmen•s of 1kohol 
·---·-·· --------~----

bl,erl iadu~tric~ hnmedilce l!ers 
IJl\l5I be taken to dC\~lop proc:c.s«S 
to produce •kohol from al1e111a1ivc: 
souru si~e ltlis will ha•c to be 
a Ions range deu!opme11t project. 
For irnlncdi3te relief. Kba.ad•:iri 
cnol:me::; could be crou1h1 \lndcr 
control for :iddition:il production of 
!lcohol. Thi.~ 1':3' already bcea 
dor.c in 'IOme S11ms. 

JO. It i, DOS\lblc: to de•cloo ~ 
. diSCllOl:.'I tec:hnoloay for the akohol 
b~d indll!iric:s pro•idcd a pl.in· 
nC.: c!fon it m:idc. 

11. Some states arc c:ontnnpl:it
ins di•crsioa at alcohol for roori•e 
power and ior fuel purp05CS. T!:i.~ 
~bou!d be con~idc:rcd alter a;cetini 
tbe fi;li requrranc:iL5 o[ the che
mi.::sl .. 1di.:;u·y. 

I!. R~w:b & Dc\'elOO!llcnt 
work mus1 be underuii.cn in ltle 
new l\Cllues of fem:c:1111io11 t«h· 
noloiy in se!ec;ti•c fermcnwi,m 
pro=scs u~ins 11 rC\'O!utionary new 
tcdlr.iljue of 'mmooili!>fd enz)mei.. 
Tac lo..- cncrzy tcchno:on i\ mu:b. 
more apprc::i:lble tn lndi1 lh:in the 
utiiiutioa of c:onvention3l tcchn.>
lOiies •bicb require h1&!1 cncr;y 
i:iputs. 

u: M inlr!Klm ceor.anic si21e • C1f 
MW dis1illcrie-s :.S r=c.)!T'n:endcd u 
·IG-12 rhous:ind kilolitr~ per •~.:r. 
Preference sl'lou!J !:le 'iven 10 rnc 
e~i~rina d~'ltillcries ~low the ~o
aomic si.u: to cll;>lnd their c:ip:ic1:y. 

IV. BHAITACHAR~'A CO!\t:\ln· 
TEE (1980) 

I. ~a~r la•::ories zr.d c!i.<tillerie~ 
stlould be c:or.ipeiled lo :;woHdc 
· 1<le4u11e pu;i;a ,o,crcd ~!O>l,cs 

for molJ.<.;ej, ·11 J(Qst 10 store fuur 
montln rrodu~tian ;1.1 • tile su~Jr 
bctor~ end and IO hold four 
f?!Ontbs c:onsi:mption :it the dis:.ill·:ry 
end. . 

2. To inc:res~ the pro.."uctio:i or 
11kohol. ic ~ C'ISC!ltial 10 t3~c the 
fo!l..,winl Sic;>': 
• W Al.:onul in:!o~try sllould l\e 

, 

• ' . 
Cbl Control · ' price o~ ako!!ol 

should be revi5cd and built-in tlte 
price formula to l.;ee:;> it rmiu:ie
l'lltive. 

(c) ln<rn:incnt and other 6s.:JI 
inc:enti•es 11houid be i:ivca for the 
d1(tillcrie'< !~ en:ib!e add new c.:iuii>
ment and m1ci;iner7 and to pcr:nit 
injuction of new tcc~noiogy ta 
improve efficiency of producuon. In 
c:i<o !tie new tc~hnolrn h::.s to be 
mporrcd, ir <boul~ be done: on a 
cemr:iliscd bi~r5. 

Cd) K1!1nd~ri mo!~ sf:a1,!d 
ako t:c di,crted in all Star~ '••C 
alcohol produ::tioo to 11u;rr.cn1 the 
101al availJbiii:y oi ciolis~-.s f.,r 
f?!ee:•ar: :ac:e--..sing oceds d 
al·:oJol. 

3. • .. lc:ohol stlould prcrcrecti:illy 
be di•-ened io 3!1 st:iles ro~ ma;,; •. 
in& hill'I >;iiuc 1cc!ed chemi.:af pr<>-

• cki~ls and i:s use 1< an aurommi·;e 
fuel sf:ou!d n<H he comidered. 

'· Rl'N ;n~.teriaL~ other th•n 
mol:is~s bein'.; more Cl~'1Si>e fl.lr 
production of ako.\tol ~~o~ld be 
considered cal• if adcqu:ite q<J.ln· 
:.ity of mol=cs are 001 evail.;ti:e. 

5. Dc11iled economic cv:i!uation 
of the v:irious eifl;i(nt treatmer.t 
me:ito6 b• a comp.:t:nt engm:~r
iog firm is su;gcs:eJ. T.1e fi.,d 
3nd variable co;ts of efilu-.nt tre~t-. 
m-.:nt sho;i:d c: t.i\,;en into a"our.t 
while 'ixing tbe revised price cf 
alcobol. 

6. The ·.,.J:~~;ed perspc::i>c ;i!·m 
Cot t:ie ~rc.-.i:ict1on o( :lcoboibu,ed 
cilcmiclls o•ec t..ie nc~I ten-y:ar 
;:ierioJ . .::iJ:, for arr in..:reJse in al· 
"1hol produ;uon frcro the pre1:1t 
?c•cl to ~uC rr.1!lion li1r~ hy I'li'
S6 and 1~00 rr.::rion lirre-s by !990-
91. This on be acnie,~il only b)I 
drawini out a tim-:-tJoontl. n~1.1on;il 
:ikohol progrJmme layinti do.,.11 
lon&·term rotic:e;, ;iriorri'C> und m· 
ceniivcs needed to "e'utc i;. 

Source: Rc;-ort o! the Wor'l::n'g 
Group oa lc.,es on mo!J.<,,<(< lnd 
1lcohol. Ji•cn • priority stJtll\. 

~~~~--~~~~~~~~~~~-
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