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FERCAA —ERKE » HEREAMAERS EIE - BRI EZEREm A &
HETS ~ ATELUBCRORE T - SRR A0 ~ O bEREPARIEEE R IR A G H—5
BiR o AR E RN Ry Kok EE I ELBU DIRBFIT - WARHE R L SR AR B2 A B B E Y
M55 > LU IHHERERERIBUR » BUFEBURIVETE £ - A HIREEE - AN HBENREESO
HAEERREIREESE  (EHERS EFER R PUETES - BRERUHVERELS > (EREBEEREZ
SO P O
® 2EERBERKE (USEPA)

Proposed Renewable Fuels Volumes

2014 2015 2016 2017

Cellulosic| 33 mill gal (106 mill gal 206 mill gal | n/a
biofuel

Biomass-|1.63 bill gal(1.70 bill gall 1.80 bill gal | 1.90
based bill gal
diesel

Advanced|2.68 bill gal|2.90 bill gal| 3.40 bill gal | n/a
biofuel

Total 15.93 bill | 16.30 bill |17.40 bill gal| n/a
renewable gal gal
fuel
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THIEBCG SRR - BKIEE2NNER A EREE R G - 25 A% Tom Bryan(BBI
P EH ki k488 DL R Ethanol Producer Magazine 484m#H) » AR [E R &3 T 5N B E o EE
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WIS RE IR (A0 © E-15 BE iz R EL By iH & i aie i s e AR E Ry - 594h
tEEEA AR A TR A THIE S - s AT ZE BT 5S BB - AR BLEER
HYEEEAT

Paul Koehler, (Pacific Ethanol Fl|4&%)

Mike Jerke, (Guardian Energy £/ 7+)

Jan Koninckx, (DuPont Industrial Biosciences 4 #E 4= B ARl 2R ETEE )

Chris Standlee, (Abengoa Bioenergy #h{TEI4E%)

Dan Cummings, (POET —DSM Advanced Biofuels 4&3)

Ray Defenbaugh, (Big River Resources {7 EHIEEE)

%8 H



3 (Bl A &k
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Making Cellulosic Ethanol a Reality: By the Numbers QUPOND

The DuPont Nevada Site Cellulosic Ethanol Facility is expected to be completed in 2015. Situated in a prime agricultural location,
this over $200 million facility will be g the first c ial-scale cellulosic biorefineries in the world.
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HEREAE NI A SR B AN B LR B M AV RS - S DI ERAVBUE K

B W EERRER > RS MG EE /SR E - A EREIR AR HR =

AR EE R BRI - (£ REIHEA—(CEE T R > R E SRR E

SRR > NIRRT R AR R AR A SRR B - AR AR A5 P

FHAYRER T2 2R - MR IR e VRN - IEE K EE e R R A A

BACE » AR ERE I B ey RE Bt E SRR | (RO BRI R &I - 555k

AR L EREm A NER > NEREERZIVAH T A4 - NI

HERERER T REEEE MR RESN R A iR s —UAEE N R R L% - RAME -

[Ntk DuPont + Abengoa Bioenergy 1 POET /A &) B 87 I~ 85 fE —(RAR4EFE -

SHONERFAMARE] > HAlr—AEREREEEEE R EEEERE - B E LR ER

RiE > RAGRAATRERE IR S K S T L ERARMERR > BT EBE R/ LEHE

andh > Bl E GBS S — A E R IR A B S A E BV E 2 - —TRIME LAY EE G (5

Rk

BRI AIERBE I - 110 5% B B A S A5 e e 2 B2 Y B i 52 TR #E (Dry  Distiller

Grains, DDGs) » 8z R KIFHH Ry IOREEARAD ML ~ PAEVISERFR AR N RIVEE - S

EAE SRR TEE > RNIEEE AN - NItEIOoREHeER E 2 ERE > 12

FITEEHPIERIE AT > e ez FoREaRY 2= E R I T R A H B SRR - 5o

SR T HZIORIERESN - Ik (corn oil) kS {EEAY E B B A2 ERFH AV IE LR E R - 4

% 14 H



Big river /X E]RIELS T 38 Zein B EAVAEAL > 32 A FIBR I E B EAETARHVENIEE A 1S
Lo DOMEA B HYEN 2 SrRERE (E G RE S SE E IRV ZARAL - 5o/ MRS A SE Ry &UE SRIE - X
RIMHVEFR AL L - Sl A TRRRe &R RS - SRR EMLE AL
FERN Z AR MEF AT EPT  FE chBa S Wy SR A 22 R <2 14 S SRAY B PRI 2

H B R LR -

ADVANCED ETHANOL TECHNOLOGY

Corn
Fractionati
on
Concentrated Starch

Edible Corn Oil
Industrial Corn Oil
High Protein DDG

Cellulosic Feedstock

9 RE Y TR KEEES
AR 2014 $HYWARNER ERAGT B EIREN—F - —REAENMEEL > 280
{6 N2 R 2 2014 FRIEOHEET] » (S E SRS TR Z N (S AV Ul A 5 M
B o EEER ERUR H A E R R E R AR bR R A R S AR RE TR A 2Ry — 5
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B BB R RS R 1% A MR SIIATOR G £ - R £y
FVUIE - PG AR EE B EZERE 7 (Track 1: Production & Operations) ~ JHiff 3£ I 75 & FH B = 7
JE\f A (Track 2: Leadership & Financial Management) ~ SIJ/zE LB E L2 e M f =g a 1714
(Track 3: Coproducts & Product Diversification) ~ @4 5z P95 £ w7 (Track 4: Cellulosic &
Advanced Ethanol)%s » 7 F R B 845 1 AR ARG Y158 R B3k BT am AR RS AR AL
R~ ity S SR LAY S R e 1 -

TESRS IS IUTE 8« QR4 Som i ZE £ H [a] (Track 4: Cellulosic & Advanced
Ethanol) » JEzE&E B &7 Aaron Hawkins (Novozymes North America #iff2 &) ~ James Bleyer
(Valicor Inc.B{Z= T #2E) ~ Delayne Johnson (Quad County Corn Processors #{T+) - Peter Reimers

(Arisdyne Systems {7 +) > Hafd 4l MHIATR -
Track 4: Cellulosic and Advanced Ethanol
Grabbing that Next Rung: Advanced Ethanol Production for Existing Starch Producers
Moderator: Brendan Jordan, Program Director, Bioenergy and Transportation, Great Plains
Institute
e Aaron Hawkins, Scientist - TS Biomass, Novozymes North America

Use of Innovative Enzyme Technology for the Generation of Advanced Biofuels from Grain
o James Bleyer, Project Engineer, Valicor Inc.

Fiber Recovery and Hydrolysis: Platform for Cellulosic Ethanol
e Delayne Johnson, CEO, Quad County Corn Processors

Cellerate Process Technology
e Peter Reimers, President & CEO, Arisdyne Systems

Fiber and Starch Co-Fermentation
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ElE R A E BRI AE I - AR AT THIIEE AR 1% > B2 Novozyme 23 F]BH
#2 Ctec3 [EZRRFy Ctec2 BEZRAYT IR » FUEMEMIIEUE 2% » BRERE R E A FOR

PR AN L T > T Rk A S TRl AR R A -

lllustrative

Unlocking synergy projections
of future
at scale for lower enzyme-use cost costs
Biomass enzyme cost-efficiency development Total ethanol production cost estimate
2012 = index 100 2012 = index 100
1000
160
900 History ===FEnzyme Developments
800 == ==Projection 140 » s Enzyme Developments
700 ees Enzyme and Process
120 Developments
600
500 100 .
400 T,
300 80
200 .......
60
100 -
-y
o] 40
1995 2000 2005 2010 2015 2020 2005 2010 2015 2020
novozymes

10 Fi% ZR A T [
T 3N EI IS TR T EE 2E Spirizyme® T DL i R AHAT E oK A4 EATBIS TR
A SENNEREHIESR - RS RAE R i 1~2.5%H B RE R - (K 2%HTRETRUSAE -
MRy Spirizyme® B 2R (F IRV R EE - S5/NEE iR EIE TORAVES T Br TR - EEE
HIBESE » B TR E(comn fiber)4yh 8% » DI—EAFEERE 2500 E NI S @ & e
KR HE P TR SRR AR RS > RTFERTT4Y 210 EfNmrv R E R HAHRIN —RRAAERrR -

WFORRR - TORGER T =0 2 — IR RREETT/KRREA -
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novozymes"
Cellulase in the mash: releasing more starch

~ - ™~
is::::ehf;-;::_ailgf‘::;nd Only free starch is available for
p conversion Y
) e L
® - ®
- - L] L] o o .
L 4 —) e © . [ J
Corn-Fiber Matrix +‘_ ') il o - :
1 e ¢ ® | S @
- ® b - @ e ®
- o] @ ) )
®le ® o e g ° @ .
v . J
O O
Sl P Typical AA/GA
.1.' = - ® yp / AA/Spirizyme Achieve
s g ° ( - A
eojeo® L4
°|ls 3% el e . l _ l . I ° e o, ®
- ® ®
® [ ] * L ® ® ® e [ ]
Fib twork hd o ¢ s ° e °
— Fiber networ!
—F'-I—'—r—r— —) ® I
Protein network ® ® @ @
r
L] Free Starch T 4 @ ® ) b d b
[ ) e
L4 Bound Starch I .I I I e g o e . L J
- . Additional bound starch is
Spirizyme Achieve releases Free starch available for conversion
fiber-bound starch )

11 Spirizyme® B Z{F IR E [

N EEEZKE Valicor X E] X EEIEEE AL H S S AT DU ARSI ER] > A A

KR TR IR MV E A E &R - HEETARREEIN - HERFEIchy s S A 7 5

AKHIEE « A EIHEBE RV BREAT NEFTR > HA% O ST BERIiT » JerRe s s e ix ez

BRI 7R EE TR (Whole stillage) 7T 1R Bk > 1] FH SR AE /KRR AR Bt

Bk - IeTTEIE I ERE S E - AR AR 23.5~24 5% EHE S 8ie/ 2

28% -
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YVFRAC

Stillage Processing Suite of Technologies

Distillation

Separation
Technology

R ez

28.0% Protein
7% Cellulose
18% Hemicellulose

{ Grind/Cook/Fermentation/ J

1.2 Ib/bu 54% Protein

" viraL ror Toworrow ) Valicor
12 Valicor 2 =gl an i{E 2A2
BIEE AT TR ~ ToREKE (Corn gluten feed, CGF) 4 o] FAEEN PRI - L
SERIEE S OMEE AR H A E A B (crude protein) & & - & &S EE IS - BESTU
NEIFTT o 5 S LB EE AR 5500 EhTm MUK W0 ARIE S IERYESE - B ez
YRR NMEREZ IR - SE O EYFIMAENE - FIEEER] 9 & 6000 LIRS 2

11 & 2200 yt > 40 NEFTR ©
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$0.60

$/|b dry Protein

$0.50

$0.40

$0.30

$0.20 -

$0.10 -

CGF-24%

DDG-28%

SBM-48%

CGM-60%

m $/Ib Protein

VITAL FOR TOMORROW H“-)Valicor’

13 BllEan B E 1T

DDG tons/day 480 440 375
DDG Price /ton S 200.00 |S 200.00 |S 200.00
High Protein tons/day 40 75
High Protein Price |/ton S 400.00 |S 400.00
Cellulosic Sugar  |tons/day 30
Sugar Value /ton S 240.00
RIN Value

Total Revenue /day $96,000.00 |S 104,000.00 |S$112,200.00

*55 MGPY ethanol

VITAL FOR TOMORROW

14 Bl 2 SR 73T
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N fEEE R E Arisdyne Systems - %N FIBHSE—EREEL T A AT AR ORGSR - (HX

R P Bty B[R] —eE S e AL A s - LR R F PR s S T TR iR i iy AR B )

7= 0 FEHHILBR T AR FOR B - LEER G2 Ky Popcorn Effect » 41 NE R -

“CFC™. Popcorn-Effect”

CFC™ creates low pressure
zones, where corn kernel cell wall
structure explode (“popcorn
effect”) followed by the shock
wave, which reduces particle size.

QO
aris

systems

15 Popcorn effect 7R Z [E]

BEE SIS ST R ¢ BIREShOE 5 % B 3 TT{FME(Track 3: Coproducts & Product

Diversification) - J&EzE# 157 Milan Hruby(DuPont Industrial Biosciences #{iij4%¥H) ~ Jennifer

Aurandt(Valicor Inc if}25EZ24%3#) ~ Michael Franko(Fluid Quip Process Technologies LLC Fi|2&

#%) ~ Ananda Nanjundaswamy(Alcorn State University BiHE#$%) » HEEEW YR ©

Track 3: Coproducts and Product Diversification
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Leveraging New Production Approaches to Produce Higher Value Feed Coproducts

Milan Hruby, Regional Technical Manager, DuPont Industrial Biosciences

Effect of Specific Fiber-Hydrolyzing Enzymes on DDGS Quality

Jennifer Aurandt, R&D Program Manager, Valicor Inc.

High Protein Product from Stillage: Path to Market Development
e Michael Franko, Vice President, Business Development, Fluid Quip Process Technologies
LLC
Protein Coproducts: Determining their Value Proposition
e Ananda Nanjundaswamy, Assistant Professor, School of Agriculture, Research, Extension
and Applied Sciences, Alcorn State University
Plain Feed to Platinum Feed: Nutraceutically Enriched Coproducts the Way Forward
FBaERKEHFAE - FEEEICET 2 S REHEE B EE - ARG ERE
R AR K R 2 PR - M INE L E ALY - #5 SRy SRR A s Ak £ oK
JEHERE Ry FHP DDGs > 117 (S5 2R B4 HH AR A & TP DDGs» {E8H B /3 M 51 FHP mT 35 7)13.9%
EEEE ~ 12.5%H A - k) 29.6%FHERAE - (CBPIERRVASRGH FHP ALIZ iRt
%I RE R4GENY) - NI ARY B » FHP DDGs HYHEA 58] « oA il

MR
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Economic scenarios — young turkey diet

Ingredients | Cost, $/cwt | No DDGS, % | TPDDGS, % FHP DDGS, %

Corn 6. 39 52.15 47.29 48.31
SBM, 48% 15.7 34.21 29.31 28.88
DDGS 8.75 0 10 10
MBM, 55% 20 6 6 6
Wheat 8 3 3 3
Fat 23.75 1.65 1.49 0.86
DCP 27.5 1.03 0.77 0.77
Limestone 4 0.75 0.95 0.95
Other Variable to 100 to 100 To 100
Cost $/ton 2331 225.7 2231
FHP DDGS have ~11% greater value vs. TP DDGS —

April/May 2015 Midwest ingredient pricing

16 FHP DDGs A 57 17IE]

N fEEE K E Alcorn state University FYBIHEZEZ » SHMETF IORERAAYEE - Mifz

TR L - HETE 2 IR R AR IORERAEEE] - —F4ya] 42 40 [EHIIORIE - i

Hig FEAREHVIER - ERERENAEAERVERY 80%LL L » Flgrsy 7%HEFE -

SFHAER S - HAEZMHEN ~ (AAIRE TN ~ PATRIETION ~ me RO e i 2 I T oK

AR B (E&U4E 170~180USD/ME » 5 w8 Mk T IORIERIE ey 2B EESN - A DIATHAEY)

ENTRIIABEAZEE R - ISR fAEREH  FHEGR UM ERR - e

K Or{EEERL - 2010 FEEHZE S RAEEBRETA 12 BRSNS - E EEAZEE R

EITEFE R MR SCE AL R 4 1 - (B HNEERAEFR - 220077% - 1R TR
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AFEE A - SEEIR L E A TR B A A SR E R > AL I TR 28
{8 AERAEF AL R 3R - 5D T4 60~70%A %R » (£ FREHA -R 3 o T JE6HEE
BJ 224 240pg/g DDGS » iE &SR v DAE & {HTETT 2 200USD/WELL I » Tl Ay dHiH g s 2= 3

TR ERRR -

Carotenoid-value addition

Corn dry grinding
| |
Ethanol Whole stillage

k Glycerol, corn steep liquor

Red yeast Fermentation

Carotenoid-enriched
whole stillage

Drying, powdered or extruded
L rying, p

Y

Carotenoid-enriched DDGS

Animal}eedlfeed blends

Ananda & Vadlani, 2011 US Patent Application W02012078256 Al B

[ 17 FEAEEREE
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Fermentation

38

18 ALFFREERSERELR

B S IR I0TE £ REAYE 5 > KBS Jamey Cline(Christianson &

\

Associates PLLP ZFE F# 2 E & =) - Doug Dudgeon(Harris Group Inc. B & 2 £ ) ~ Philip

Madson(KATZEN International Inc.EZ5E) - Jeremy Javers(ICM Inc.ift#¢ 8) > s T -

Track 4: Cellulosic and Advanced Ethanol

Cellulosic Go/No-Go: A Conversation about Evaluating Investments in Next Generation

Ethanol Production

Moderator: Scott McDermott, Partner, Ascendant Partners Inc.

« Jamey Cline, Business Development Director, Christianson & Associates PLLP

Technology Options Abound: How to Evaluate the Alternatives

%25 H



Doug Dudgeon, Vice President, Harris Group Inc.

Matching Project Goals and Contracting Strategy

Philip Madson, President, KATZEN International Inc.

Strategies for Commercialization of Bio-based Technology: Evolution or Revolution?

Jeremy Javers, Principal Research Scientist, ICM Inc.

Line of Sight to Cellulosic Ethanol

s K E Y KATZEN International Inc. /N 5] S48 4fE KPR 2E Y Ao 58 g B kR - i

B iR A Em a2 R I SS R RS AL b A T IR FRIVIEZR A - IE BB S B A

R e IORE BN > S50 TR R ERCA L GERER I M E R EmAEE - A

BE— 2GR A 5 DARSHELEL A A RHEGS: 5+ - 2RTTAE 25 DARTRIA A S Y B i A (] VR A A

b > AR YIRS 38 fe — AU S - RIS A EHURHRFEAE SREE 2 BTN

MEERIREREYIEGEIRE BRI - SEeE RIS E A R RV ES - HERHZFEAEARR

Fpesy > EEE MR E RO RH T 2R SR i — R R AV ZE - RIS

PRTOHEE EIRR F R B R AERUR - [RREASAGRES » (B2 i A A PR RIS T R

FEREIN - LB RA AN > ISR B R E R > Sn R s — (AR
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Ethanol Investment Index (Actual Dollars)
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19 ZARERAEE s e A E ]
PEE TR TR A IR R A R R A EORATRLE - 2 1.5 (AEEIEKS - FIFET

+ BTSSR B BAVRIFE UK - PSRRI sEd 0 2 Z2IRNRERS 2 - HE

*

=

an i o fERA R 4B (b2 fm(bio-based chemicals)s% /e » fEfETEIRACE » —(CHRAEESIA Rl

S SRANREARWELY - B AR AR EERALE - 40 NERFTR -
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Bio-products Economics

Value Invest
Product Example $/gal. Index*

Fuel (EtOH) Gen 1 2
Gen 2 2

Chemical n-Butanol 5-7
Spec chem Flavors 500-1000

*Invest index = capex + revenue

20 FEALIEEEIE

FIUK -

6 H 3 H(EHI=) : &0 &R (concurrent track) °

21 TR
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B INEVUIE FREATESR - A5 E# %A Nicklas Bonander(Taurus Energy AB

W72 &) - Thomas Jeffries(Xylome EEZ£) - Allan Froehlich(Mascoma LLC & %&32 8) » H

=111

H
REAT IR -
Track 4: Cellulosic and Advanced Ethanol
Starch Ethanol’s Cellulosic Sequel Also Begins withBiology
Moderator: Eric Sumner, Technical Business Development Manager, Anitox
® Nicklas Bonander, Principal Scientist, Taurus Energy AB
Taurus XyloFerm® Yeast Technology Offers More Efficient Cellulosic Ethanol Production
® Thomas Jeffries, President, Xylome
Novel Yeasts for Cellulosic Ethanol Production
® Allan Froehlich, Senior Research Scientist, Mascoma LLC
Advanced Yeast Biocatalysts for 2nd Generation Ethanol Production
—fizs#& Nicklas Bonander 2l¢ 5 > Taurus Energy AB /] » T ZEEE A E ¢ fee — (UAHAE
RIS AR AR H R RE R B A B BRI RE I RIRZ A &1 B RS ERER - fEFEE —
BB FREANERERE - BAFEBRSE T TYIUBRZE TR
® IEARIERTEAE
R ARE BRI TEREERIN - SINEFEFEERBINER - PR i
FRHE » AHERE S TohielE - 10—t 5 B REER B DUACEH 7t (Fe 2 1) 728 A2 A
Ry LA RL R B R E AR EVRE 7T - EACEHHY R A e K1gA

B AP /S il I TR S 2ol 3
EfT & BB S W s
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AR R ~ FEMER D BRHZATR &I ~ AT S ARRMEIE Y L 2R - (AL

WMERE R IR R R R LR L AR > AOAHERS > DU IR AR -

i AR E SAERHR T4 AR

0B AREBAERHRAE R R R o RN SR R N TR T o AR

&R EHIGIN AR - R L S YIESOR A IR S5 - HiE Sei P AL E

I+ DR R A BTG + DV B — SRR R 2

FEEEERE MIRE IR (B

FEEEHERNTFR KT - EPRU/ARREE S E R N IEE G -

Taurus Energy AB A\ ] Frif 253 ik XyloFerm® T13 E[JE M ANENEE ) HLE

FEVNEER/INGS 3% > TAENEA [FEPRERLER: - Ba% i « TORTHRE - 1 48 /NRFHY ST

R ERITRE R 2 0.4~0.50/g S8 - 40 NEIATR -
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3. Lignocellulose Fermentation with XyloFerm®T13

* low by-product formation
— Xylitol < 1% of consumed xylose
— Glycerol < 3% of consumed glucose+xylose

* High ethanol yields

05 ] | -
0.4 ]
I ] ;
2 03] M Biomass
= ] Glycerol
é 0.2 3 W Xylitol
0.1 M Ethanol

wheat bagasse corn cobs

* Anaerobic lignocellulose fermentation with low by-product formation

* Main “by-product” fraction is yeast (=Biomass): 0.5-5% g/| AURUS
y-p yeast ( ) 0g/g ENERGY

22 XyloFerm® T13 2% Iz 45 5

ZESNE R BN F NS 5 - A58 EEIE#E# A Daniel Hayes(Celignis
Limited JF&£{) ~ Sabrina Trupia(National CorntoEthanol Research Center fiff %% ) ~ Jack
Baron(Sweetwater Energy & Z5) ~ Barry Wortzman(GreenField Specialty Alcohols Inc. Z5Z£25 =
EIFRACH) - HEEEL NYIRTR -

Track 4: Cellulosic and Advanced Ethanol

Lignocellulose’s Sweet Side: Converting Biomass Feedstocks into More Easily Processed
Sugar Streams

Moderator: Kyle Althoff, President, Equinox LLC

® Daniel Hayes, Director, Celignis Limited

Use of Near Infrared Spectroscopy for the Rapid LowCost Analysis of a Wide Variety of

%31 H



Lignocellulosic Feedstocks

® Sabrina Trupia, Research Director, National CorntoEthanol Research Center

Blending Feedstocks for Conversion into Fuels

® Jack Baron, President, Sweetwater Energy

The Sweet 7: Keys to Unlocking Your First Commercial 2G Project

® Barry Wortzman, Vice President, Business Development, GreenField Specialty

Alcohols Inc.

GreenField's Answer to Producing Gen2 Sugars

GreenField 22K E IS RHYEFEEE RS - T A VR DAFORE RIS 4
W > HFEEERE R 6 {5 5500 I ATHENE » AR ez A B IEZ A » HEUE SRIS 2 E m 429
TR AR - TRMEIEE A SR A N R IARIT AR - (BB U
B AR 2E - U HIE A B i (pretreatment technologies) Y BH# - —UARAETEIE (NE Sk
[ B — (TR FAEDE e R IR LA TR E » — OB RS REYHE 465LIMT » (i
RAES T EE T 89%HYH IR {HEY 415L/IMT » (EARBEMMEA S EMEN - BadiER - PEER

KAREZ HRAE S ERERET N ARER U — [RIAE PR I B S A R4y 430L/MT

—

B [ i (A AR S R HY 74~TT%&Y 315~330L/MT - Fs—IH[EI B K BAYIEE ot

D EHIFPIR AR B R st B G E - 5% A S ERE S S B A T IR AT BT -
L SR P S B B et HE T TIPS B il B - S5 — B SAE AU REIR > FH e sE B i
GERDE - HATE R ERSIERIE RS 1 W/ HF1 5 Mg/ H RIS RO #Rg > R A e A

ZIFERRARR o ABTERHR AR H AR & T - WA 7747 AR e K R
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GREEN|JIELD

Demo Equipment System — Front View

driven by nature

23 GreenField Fijjaz P

NS INE RS VUIE E A =5 > A EEEREREE A Ken Hill (DuPont

Industrial Biosciences ZE¥#¢fE F%&) ~ Christian Morgen (Leifmark £Ek§HE444%FH) ~ Patrick

Foody (logen Corporation #hfTEI44%) - Shekar Govindaswamy (Leaf Technologies #¥1i&E ) »

HElE A MIRTR -

Track 4: Cellulosic and Advanced Ethanol

Assessing the Progress in Commercializing Cellulosic Ethanol Production Technologies

Moderator: Eric Bober, Principal, Nexant Inc.

Ken Hill, Business Development & Licensing Leader, DuPont Industrial Biosciences

% 33 H



Cellulosic Ethanol Innovation Starts Here

Christian Morgen, General Manager, Global Sales and Marketing, Leifmark

Guilt-Free Profits: Turning Cellulosic Ethanol Refining into a Highly Successful Low Carbon
Business

Patrick Foody, EVP, Advanced Biofuels, logen Corporation

Update on logen's Technology and Progress

Shekar Govindaswamy, Technical Director, Leaf Technologies

Advancements in Cellulosic Ethanol Fermentation

FEEERKEMFAE T EEE U FAE A BB T R R (7 DA B TE A 25 a7 5 M Bt
Y AERAE TR - M A E E R B - TR AEYIRIR - iR
SRR E R ~ AEE B2 n(bio-chemicals) - H Al TAF 5 fay 58 )N B EE 4 578 B8 i KR — ARl
HEERR I > AER AR SE RN 2 TR A2 > (R AR RS ] 22 1 3000 E ey - Azt ARAYIE RS
N —EGREABIPEIHZR - B8 nlk 2 L ERFAEE PET(bio-PET)HYJFRE - — M4
BRIk — R ORIV TE ~ piE > R R EE o AR AR
MM CER BB T AR R AR 2R ~ PR - (R R ~ TEY i — oK i
REV)EREGR bR - B R RRIB M TR o 2 e 48 8s - FHRRERAYD BR AR Sl ikdy
FAREAEUR N e AR BT HE AEFERR R » BV EARAE » AT B EE e M HY R A
ZoK(@ammonia) (ERIFEHE » FEA I ARARK - FFE80ESGs - [FRHVER > A2 B ROk R
(corn stover) - FEE SSIMEEIFRMLENR B 77 TR A R MR 0 R 2R - 00 SRR

#E AR ATHIREHY -
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Making Cellulosic Ethanol A Reality in Nevada, IA

R HA,
c}o‘l T Ry&

ETHANOL
CORN STOVER IN
PRODUCTION SUPPLY RADIUS

J(JMLLON % 5,[][][]% .

CO,{w

FEEDSTOCK
\ SUPPLY RADIUS

\ 30 miles
CORN ™1
STOVER

& 24 CHRAEE IR MR fF o R

CORN STOVER &
HARVESTED

30000

375 00

CORN STOVER
INVENTORY

0

gallons/
acre

ADDITIONAL
ETHANOL
FROM CORN

Copyright © 2014 DuPont. All rights reserved 15

World s Largest Cellulosw Ethanol Plant
/}

~
™~
©DuPont2015 =N Photo: DuPont Cellulosic Ethanol Plant, Nevada towasw6,
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N—frEEE K E Leif mark A E] > FEFEAL Inbicon /B ARGRAE RS R 4% B bl

&% > Inbicon L3 E]ZAEAAE MM (T A/ VRIS T - ££ 2009 £ AR TEHY R

RIERES R - £25EAMHE S TR EE 2 &5 > MIHemnZERERE 248

Pk > —EAUNRB RS —(EEESHHEE - £AREEGE T > BEF—RE

AMEINEZL > H—RUEERIEREIIEEER - — R RR R Y SR EE )L 2

ORGSR EE ~ SRS - SEEE AR N AYEA n AR INee A AR 20— ARURRBER - =X

AR E SR T E ARG E - (e8RS R s e B B R S HE T - HLRERRAY

R —EREEr G BRI ERUCET TR T EP s REI A A -

How? —Integration of 50 biomass
refinery with grain ethanol plant

Corn

130 MT/h Ethanol

ey 110 MGPY*

Ethanol Plant

* Reduced Cl Corn Ethanol
** Cellulosic (D=3 RIN)
All gallons are low carbon

Power Island

Corn Stover Lignin + biogas

Inbicon Biomass Cellulosic Ethanol

Refinery 26 — 28 MGPY

26 — ~ U RRrEE
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PEESNE R BIUIHF BNV E & 580 - A5 B 50T HEEEH Robert Naidel (Lotus
Mixers Inc./LOTUS Process Group LLC El[4&%) ~ Christopher Gerken (ICM Inc.if3t &) ~ Allison
Talley (Enginuity Worldwide LLC #1432 &)~ M. Clark Dale (BioProcess Innovation 283 i TH)
B NAIFTR :

Track 4: Cellulosic and Advanced Ethanol

Laying the Foundations for Cellulosic Success with Well Considered Pretreatment
Strategies

Moderator: James Hettenhaus, Cofounder, cea inc.

Robert Naidel, Vice President, Lotus Mixers Inc./LOTUS Process Group LLC

Critical Mixers: Soak Tanks and Other Front End Tanks

Christopher Gerken, Scientist, ICM Inc.

Pretreatment Scale Up of Lignocellulosic Feedstock: Lessons Learned

Allison Talley, Biochemist, Enginuity Worldwide LLC

A Continuous Pretreatment Method using a Rotary Compression Dryer

M. Clark Dale, President & CEO, BioProcess Innovation

Low Temp Steep Delignification A Novel Pretreatment Technology: Pilot Results &
Commercial Applications

e KE ICM Inc. » EEEEHZ /N S TAE ORI AR IE 1300 /Ny Hy&LEs LUK A —
RERAETERE YR L > M {FEE AR AR (switchgrass) {F R SRAERHIR - I et Bl — BRI

& RESERERTREVNANAEENELIESR - (EEEE R - A I
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Pretreatment RSM

> Lab hydrolysis %0
* 5-day shake flask

* 87% glucan ~
conversion -
» Pilot-plant hydrolysis 1
* 96% glucan ‘
conversion 21

5 % A

g 8 3 8

=3

Cellulose conversion (%6)

20

¢ :0 R :@' :4‘ : :~5” P :'iL
4”\"”@9’@“9‘@‘“ FFFE S
Pretreatment conditions
Generation 1.5 Grain Fiber to Cellulosic Technology™ and
¥ Generation 2.0 Separation Processes are patent pending.
IH 26Yeas AnnIVERSARY

)
27 I 7 AR

FUUK

6 H 4 H(ZHY) - 2554815 Tk (Plant to Pump Tour)

AR EHLHI LI E POET Biorefining /2 S]{EBH e &R 2 /K it i i B HY ORI RE R -
POET EHFRAIMAVAE GRS Z— » PIBHS R ~ Al AR ACE (U e i
RfCE s - HAREEIARIHAERE ~ 1% ~ TRE(E - GBS AHE R sEIRR
H 1980 F(RIEE R ENRR - £S5 1A 27 BB - ARSEHHBEZ &
FIFTEEAS 21 R o RNV ERLSA 5000 Eflmr o R AL HE &R HY T
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(Dry Distiller Grain, DDG) - # A Tg.Z Al » POET A HE| A BIesafifMT—8iime% » fimi
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28 POET Biorefining £ i
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TESTED AND FOUMND CORRECT
2014

MINNESOTA

Desasraeny or

MINIMUM OCTANE RATING MINIMUM OCTANE RATING
(R + M)/ 2 METHOO (R + M) [ 2 METHOO
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