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Then and now
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Fritz Haber
1868-1934

Carl Bosch
1874-1940

Chemical engineering

changed the world

N, + 3H, = 2 NH,
(AH = -92.22 kJ-mol-1)
»

-
- Y e Y
R ™Y )


http://en.wikipedia.org/wiki/File:Fritz_Haber.png
http://en.wikipedia.org/wiki/File:Carl_Bosch.jpg

One planet — 7 billion people (and rising)
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Source: Royal Geographical Society

Everyone wants what we’ve got
(and why shouldn’t they)
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Image courtesy of the World Resources Institute




The Perfect Storm?

Increased demand
50% by 2030 (IEA)

Energy
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. Increasing
population
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50% by 2030 30% by 2030
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. The rightful goal to
alleviate poverty
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U.S. Drought Monitor R e o

_ Valid 7 a.m. EDT
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Drought Impact Types:
r~' Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:
[ ] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

Author:
Brian Fuchs

National Drought Mitigation Center

http://doughtmonitor.unl.edu/
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The water-energy- food ‘Nexus’

Action Fields Finance Governance Innovation
Enabling
~ N factors|
Society incentives
Accelerating access,
integrating the bottom To promote:
of the pyramid
Water [energy|
: S food security
Available for all
Economy water
Creating more resources Equitable &
with less sustainable
growth
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: g environment
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Urbanisation Population growth Climate change
Global trends

Source: Understanding the Nexus, Stockholm Environmental Institute, 2011
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Dr. Edward Spang, CWEE, University of California, Davis

A thirst for power: A global analysis of water consumption for energy production, 2012



Y

=

"‘i) {{"‘3 ¢
4

4
4
(" {3
1

b T T

*“r.
2y
Kl

d

) el'e) € @)
(.'._;‘ (".Ii“ (I‘ (S

2 H
RPES R R
g

"
-

a
4

ey
!\.

o 18 5
ld'{
2 C

3 (w"
«

) @







Make up of total food waste in developed
and developing countries

Developing
countries

100%

. On-farm . Transport and processing

Retail Food service Home and municipal

Godfray et al ,Food security: The challenge of feeding 9 billion people. Science 327, 812, DOI: 10.1126/science.1185383 2010
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Climate change

Image courtesy of the World Resources Institute




Le nucléaire en France B{Gravelnes
1 centrales 58 L

nucléaires

75 % de la production E é Penly E

d’électricité provient Chooz
du nucléaire E Paluel E
Flamanville Cattenom
Nogent-
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Chinon E E Belleville Fessenheim

5 Civaux Bugey 5
Saint-Alban E

\E Le Blayais Qe 5
E Golfech E

Tricastin

1°" parc nucléaire européen

2° parc nucléaire au monde
apres les Etats-Unis
(104 réacteurs)




Leadership for chemical engineers

= An integrated systems approach.

= A stronger focus on process and
product efficiency

= Better lifecycle assessments in terms
of water and energy use

Chemical engineering matters...
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