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(0-3 3 HREF) vs B3
(B-7 5 HEEH)

H D
G
CH,OH | GHEDH
H 0. H H —(l.‘— OH
1 St HO —C—H — 4
W | b
H —t’i‘: OH
H -—-C-—- OH
Glucuse Glumse
H —tlz—ﬂH
H

(a) o and B glucose ring structures

CH,OH CH,OH CH,OH CH,OH
o
OH
OH
OH

(b) Starch: 1-4 Iinkage of a glul::l:lse monomers

cl-lzou CH,_,OH OH
OH
OH
0
CH,OH CH,OH

(c) Cellulose: 1-4 linkage of B glucose monomers |e arners. | n. t h
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Starch/cellulose

H{CHH'II.'IG".:'HUH
162 kg
+ Enzymes l
Glucose
n CeHy 20,
180 kg
Ethanol Carbon dioxide
2n C;H;OH + 2n CO,
92 kg 88 kg
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Biodiesel from algae

High oil prices and advances in biotech over the past
decade have refueled the algae hiofuel race.

The process
After initial growth,

Extraction of oil
A press produces

nutrients to produce
a greater oil yield

Screw press

Sunlight
coz2
Water @
Yield of various plant oils
(Gallons per hectare)

Soy | 118
Safflower | 206
Sunflower = 251

Castor = 373
Coconut 605
Palm 1572
Algae

Source: cilgae.com, MCT Photo Service
Graphic: Scott Bell

; ) 70-75% of the oils from
algae is deprived of the plant
'/_Algae

@
A~ AN =~
\\( e 7 f:p |
Solvents used to separate & S
sugar fromoil;  solvents /S
then evaporate kS

Qil is ready

Can be used as oil directly
in diesel engines or refined
further into fuel

About algae

* Among the fastest growing plants;
about 50% of their weight is oil

« Contains no sulfur; non toxic;
highly biodegradable

= Algae fuel is also known
as algal fuel or oilgae

@ 32008 MCT
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P E A n ¥ (agricultural waste)
L B $e (11vestock excreta)
mi.sS %&E_ﬁ:i&(urban garbage) fﬁw-uu
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¥ € 47 731
Waste

SEEM ( MG STk )
Annual production (unit:m?) 5

T R A

e I N T T

FK 3 PR 8 BE
Pig excreta

7K A
Human excreta

b S i 1%
Urban garbage

LR Ak
Industrial effluents

HESK
Household waste water

12,000 i Mg
120 million tons
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