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Feedstocks For Ethanol
Production

¢ Sugars: —
— Sugarcane,
— sweet sorghum,
— suUgar beet,

— molasses (by-product of sugar
production) - ‘A’, ‘B’ & ‘C heavy molasses

— fruits etc

¢ Starches: —

— Grams (Cornm, Wheat, rice, barley,
sorghum) etc

— [Ukers (Cassava, petate etec)
¢ Cellulese — Grass, wWood, MSW etc




Indian Feedstocks

¢ Molasses — main raw material + 90% of
Ethanol/Alcohol Production

¢ Sugarcane — technelogy available and
tested but cannet be Used as sugarcane
price very high — unviable for Ethanol

& Sweet Serghum — high yielding variety,
PEING developed: Production: technelogy
PEINg tested — one planit set Up — RIS Vear
commEercialipreduction.

¢ Trepical Sugar Beet— nighryieldiggrvariety
PEINgl tested — planit Setrup— trhalsttaken -
IS ear commercialiproduction



Indian Feedstocks

¢ Fruits — only for wine

¢ Grains used for potable alcohol
production as It Is costly — rice,
serghum, barley, malt

¢ Damaged/unusakle grain — serghum

¢ Tubers — Cassava has been used In
sputh Indiaier poetaklierAlcelRnol

9 Celltleser =T lechnelegy, net Vet
developed



Indian Feedstocks

¢ Molasses most economical feedstock

¢ Sugarcane most energy efficient crop
- hard to) beat.

¢ However, water intensive & one Vear crop.

» Negative Impact i draughts; and’ cost: of
preduction FISES diramatically/ by, up te
S0% but net as velatile as crude: ol

¢ DUrnRg dretghit, Iessiwatelr IntensIVe Crops

ey vereconemiceal

— SWeet serghtm/trepical stigal Peet — apoui
A/61 mMeRtAS crop Water Intensity, 1/5




Indian; Ethanol Potential

o This year’'s 12 mill T of Molasses
avallability (for Ethanol). Can
produce 2.7 billl L off Ethanol

¢ Surplus Sugar produced this year 9
mill TTennes — ne Where te sell as
surplus In the: werd — gluic!

¢ 5 miliftenne el sugar/ can’ e
converted ter 2.8 bilif it o Ethanael

9 E10 BlendingrProgramrreguires 452
PN e Ethanel



Indian; Ethanol Potential

¢ 1 mill ha (off 60 mill ha) of Irrigated
land can| produce 5 bill L of Ethanol

» 5% damaged grain — 11 mill IF can
preduce — 4 billf L off Ethanol

¢ SuUKplus Biemass el SO0 mill IF can
preduce 100 BN per year

¥ O 50%) e L20 miliNiF ol Bagasse
firem sugai milis can produce 12 il
BeiE2RG]



Indian Ethanol Blending Program
(==18)

¢ Ethanol Used 1 WW. Il — ‘Power
Alcohol” 1int UP

¢ lechnolegy Azeotrepic distillatien
USIng BERZERE

o Stopped aliter the VWalr

o R&D & rals i L979=80), 91-92,

9 Pllel prejects Inr 2002 — Silecaions,
500 GISPERSING StalENRS



Indian EBP.

¢ E5 blending made mandatory In 9 states
& 4 Us from Jan 1, 2003

¢ VMade conditional from Oct 2004

» Resumed In 2006 & pICKS Up mementum) in
2007 — ES Intreduced in Delqi 15t time: !

¢ Announcement to mtroduce ES i all India
except J&K NE and Islands

¢ Intention terntreduce ELON Y Nov: 2008
¢ Alcehel capacity ol £3.5 bl £
9 lnstaliedr Ethanel capacity, e avetitd.5 bill L



Ethanol Reguirement for EBP

Year 04 Ethanol Gasoline
Blend Requirement Demand
(MMIT) (MMIT)
20)0)6)/0)/ 5 0.5 10, 0
20) b/ 10 1529 12.85
24M/4°2 25 Shz2d 12.85




Feedstocks for Ethanol Production
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Status of Indian Ethanol
lechnolegy

& Average capacity of plant 40 KLPD as
against 300 te 1000 KLPD: in USA/Brazil

¢ Level of average technoelogy Impreving

¢ Cost of production — economies of scale
will be achieved as EBP progresses

& Seme Plants converting ter multl feedsteck
plants

¢ Price areund RS 2450 pEr It can be
ProvghisdeywWRNiFBIEREING Pregiamis
expandea

9 SimaliNREriicientplantshwilisdier!




Ethanol Process Technoelogy.

¢ Process steps in Ethanoel Preduction
Technology:
1. Coenwvert starch to sugar

2. Ferment Sugar using yeast to produce weak
selution off Alcehol (7% te 9%)

3. Distillf alcohol te areund 95% V/V.
4. Dehydrate Alcohel usingl Mel. Sieve te +99. 7%

o Eor Vielasses step 1 1siavelded — llechnoelogy.
Usingl Vielasses and seme: grains) s well
estaplished

9 HeweVver techneleey, Belng commercialized
terhandiersugatBEEL andisWeel serghtm

9 Continteus fermentation technelogy.
pecoming popular especially larger Plants



Simplified Ethanoel Precess
Elowsheet

Alcohol Production

Simultaneous

Grain crushing Mashing Sacchrification Fermentation Distillation

Molasses

Cane juice




Eermmentation Trechnology.

¢ Batch Fermentation — being phased out

¢ Continuous Fermentation:-
— Without yeast recycle

— OF With| yeast: recycle

o lTheoretically yield (fermentation: efficiency
IR ascending erderr Ut i actual practice
ey, Mot PE SE)

¥ Effect off guality/ el melasses;) & conibiel o
GPREraeN



Eermmentation Trechnology.

& Higher efficiencies being attained
despite the molasses guality
deteriorating

¢ Ethhanol firem "A* heavy, moelasses and
‘B hieavy, melasses ne preblem

¢ Ethanel frem Stgarcane Juice net in
USe: buts fieasipler vy adaing clamiing
and evaperatenrequipmieni



Distillation; Technology.

& Atmospheric Distillation being phased out

& Multi pressure (pressure-Vacuum)
technolegy hecoming poepular

¢ lewer steam consumption & downtime

¢ Introduced much earlier in India — ahead
off Brazil inl energy; efficiency.

¢ Rebollers instead off difect sparging o
steam

9 Lower water constmyption



Dehydration Technology

¢ Ethanol Production

— Technologies
+ Molecular Sieve (MS) - Technology: of 90s
+» Azeotropic Distillation(AD) - Old Pelluting Trechnology.
o Viembrane - Yet to be stabilized - Membrane life
& Molecular Sieve technolegy: under license
frem US firms) — Pressure Swing

Adsoerption (PSA) Precess

¢ Loy steam consumption el 0.6 kgl per 1L @i
Ethanelié leong e e Viel sieve: estaklished
— aheaci el Brazl

9 Higherlevelheilinstrimentaticn and
PECS/PIEE systemsseinginitreclicedr in
aliifest aliNRrRenw planits



Effluent Treatment & Utilities

¢ Distillery Effluent very rich in organic matter
— very high BOD and COD

¢ Major Issue & also an opportunity to use rich
Aumus and nutrients In effluent

¢ Zero effluent discharge
¢ Primany, Effluent Treatment: Bio-methanation

¢ Ble-composting Using press mud fifem sugar
millsi and distiliery: effiuent:

9 REVErSe GSmesIs/EVvaperation: belngl Used te
reduce guaniity, of effluent; Increase DS and
redice Water conpsumptien By rEecycling

¥ lRcIREratenRNIRNEEIERS G Sphay, diRing
¢ High Water use Issues —being addressed



Effluent Treatment & Utilities

¢ Efficient Bio-methanation provides up to
90 to 100% of Fuel for steam for
distillation and dehydration

¢ lncreasingly: Ethanel plants are integrated
Wiithr stigar mills and have thelrr ewn; [igh
pressure bollers and turbines with
alternatoers e generate’ pewer not iy, ek
the Distilien/ /s Ethanelf plant i 2lSerer
the effices and resIdeEnCES) G GLhEr
IRdustHaUSEes stch as Alcohel vased
chEemicals ete:




Technolegy & Plant Sourcing

¢ All Alcohol/Ethanol Plants made In
India

¢ Indian Alcehol/Ethanol technelogy
and plant suppliers have arrived on
the woerld stage: !

9 Planits) being seld inrallfmoest: all
CONLIRERTS

9 Indian Alcenoel techneleey/ ana planits
PEING seldialifeVver thenWwoerdNecalse
1S efficienitand wWithNewer capital
COSIS



Thank You !
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