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Background of Argonne Lab.
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Founded in 1943, designated as a
national laboratory in 1946

More than 2,700 employees and 5,000+
facility users

About $525M budget(80% from DOE)
( ~NT 7M/capt.)

‘bﬁiﬁ‘{ﬁﬁf Wen Ching Chen
03-5916266 wence.chen@msa. hinet.net

Argolnne s One of DOE’s Largest
Research Facilities

+ Operated by the

University of Chicago for
the U.S. Department of
Energy (DOE)

Major research missions:
— Basic science

— Environmental
management

- Advanced energy
technologies

Argonne has worked
with many government
agencies, companies,
and countries.

BiArfd Wen Ching Chen
03-5916265 wence chen@msa.hinet.het
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Greenhouse Gas Emissions: CO, emissions are
rising.
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CO,-Emissions in Gerh’nany

year 1991 ) 19921 19935 | 1084 | 1995 | foue | 1947 | 1998 | 1088 § 2000 | 2004 ] 2002

1588,3 | 1836 | 18182 ] 1666 | 16904 | 17008 | 1721 1763 | 18232 | 18863 | 15,5 9ig

Total
Primary
Energy {PJ}
wa 2% 14610 F 143181 16209 | 14165 | 14768 | 1aras | 1484 | 14521 | 14223 | 14954 § 14500 | 14390
'CGE"
Ewissions
{1}

= - 15%

fifisriy Wen Ching Chen
03-5916266 wencc.chen@msa hinet. net

De-linking Growth and Energy Consumption

1988 ‘90 92 ‘84 - ‘98 00’ 02 ‘04

- GDP fixed prices
——= CQ2-amissions, adjusted
e Gross energy consumption, adjusted

High economic growth: GDP +56 % since 1880
Primary energy consumption constant: 2 % higher in 2004 than in 1980
CO:z reduced substantially: 22 % lower in 2004 compared to 1980

U3-038106465 wencc.chneni@msa.nner.net

-66-



o 010
15T R B 2

RARLE
¥ S L) g e

. | s '.E n o B
& gy |[FOTRERE oo

| g (H) |
€1 1811 4.27 216.8 | 4.24
& 0.9 0.02 215.9 4. 20

oo [ 600 | 21 001
T | = = 5.0 010
@ |56 [ Lot | T
3088 | 5.56 | 5120 | 10.0

BEE B 5. 56% 10. 0%

fttariy Wen Ching Chen
03-5816266 wencc.chen@msa:hinet.net

Tautomotive
uel eells

The Hydrogen' Economy

PP
o Consmen

. dlecironics

's'ta:lioh'ary B
“electricity/heat.

production sterage end use

9M tonsfyr 4.4 MJ/ (H, gas, 10,000 psi) $3000/kW
g' 8.4 MJ/L (LH2) ‘@v
150 M tons/yr : E $35/kW
(light trucks and cars in 2040} . 9.72 MJ/L {gasoline internal bastion engine)

(2015 FreedomCAR target)

i#arim Wen Ching Chen
03-5916266 wence.chen@msa.hinet.net
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US DOE Office of BiomasslPrograms

» 2020 goals

— 10 % of transportation fuels will be biomass-derived
— Biopower will meet 5 % of total industrial and utility

power demand.

- Biomass-derived chemicals and materials will account
for 18 % of the U.S. production of targeted chemicals.

— Ultimate goal: Integrated Biorefineries

+ Feedstocks

— Agricultural residues: Corn fiber, corn stover, efc.
— Forest Products: -Paper and pulp mills, black liquor,

forest residues

— Energy crops: Switch grass, poplar lrees, efc.

- See “Billion-ton study”:

ffise gy Wen Ching Chen
03-5816266 wencc.chen@msa.hinet net

BioFuel Production

Existing
20 %

Cormn Milling/  [Sugar,
Saccharification

Corn —»

Next generation

Pre-treatment/

i Hulosics === i
Lignoceilulosics Enzyme Hydrolysis

Dirty,‘ dilute sugars
10%

A

10%
Ethanol

45
Ethanol

_ Fuel
Ethanol

Distillation |

" Recovery is much more
important with cellulose!

. T Sugar ;
Saccharification g Fermentation

Ethanol Recovery

Fuel
Ethanol

» 8700 BTU/L of pure ethanof processing energy ethanol recovered from the broth.
Roughly, 50% of the energy required is used to supply the heat for multipie-stages

distillation of 5 % ethanol fermentation broth,
» Out of the 4350 BTU/L of distillation heat, 85 % is consumed just to heat the water.

[ifiscgm Wen Ching Chen
03-5816266 wence.chen@msa.hinet. net
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U.S. Fuel Ethanol Production Has Experienced
Large Increases, and the Trend Will Continue

8000 ’
2005 Energy Bill_
requsrement 4

Actuat Use
7000

6000

5000

4000

3000

Millions of gallonsiYear

2000

1000

« Ethanol production in the US wili exceed 5 billion gallons in 2006 .

+ The US comn ethanol industry predicts that corn ethanol production in the US could reach
15 billion galions/year by 2015-2020

+ The U.S. Department of Energy is evaluating the feasibility of displacing 30% of US

gasoline with biofuels by 2030 (~60 billion gations of bi#fiudlindled)Ching Chen
03-5016266 wence.chen@msa. hinet.net

U.S., Brazil and China Are Major Ethanol
Consuming Countries

« US.
- - Corn ethanol

— No.1 consuming éountry with 4.2 billion gallons
in 2005

* Brazil
— Sugarcane ethanol
- No.2 consuming country with ~4 billion gallons
in 2005
» China
— Corn ethanol

—~ No.3 consuming country with ~340 million

gallons in 2005 BRI Wen Ching Chen
03-5818266 wencc.chen@@msa. hmet net
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, 22 September 20066
hitp://news.bbc.co.uk/2/hifscience/nature/5369284.stm

Biofuels: Green energy or grim reaper?

Biofuels could end up damaging the natural world rather than saving it from
global warming, argues Jeff McNeely in the Green Room. Better policies, better
science and genetic modification, he says, can all contribute to a greener biofuels
revolution.

With soaring oit prices, and debates raging on how to reduce carbon emissions to siow
glimate change, many are looking to biofuels as a renewable and clean source of energy.
The European Union recently has issued a directive cailing for blofugls to meet 5.75% of
transportation fuei needs by 2010. Germany and France have announced they intend to
meet the target welt before the deadline; California intends going still further, :
This is a classic "good news-bad news” story. i

Of course we ail want greater energy security, and helping achieve the goals (however
weak) of the Kyote Protocol is surely & good thing. :

However, biofuels - made by producing ethanol, an aicohol fuel made from maize, sugar
cane, or other plant matter - may be a penny wise but pound foolish way of doing so.
Consider the following: -

" The grain required to fill the petro! tank of a Range Rover with ethanol is sufficient to feed

one person per year. Assuming the petrol tank is refilled every two weeks, the

- amount of grain required would feed a hungry African viliage for a year

fi=r 8 Wen Ching Chen
03.5916266 wence.cheng@msa.hinet.net
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