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Glucose: precursor for everything
from large to small molecules
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Structural polysaccharide #:& % #- Cellulose
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e “B1,4-” bondmg enables chain straight and structure crystalline.
- high mechanical strength of 5-15 times of iron (per weight).



Bio-synthesis of Cellulose
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»Completion of plant cell wall
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Plant cell wall

* Micro-sized Multi-layered structure
* High durability

* Biodegradable .5
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Utilization of plant body (cell wall)

e Wood construction
* Chemical refinery

—> Cellulose : paper, nanofiber, viscose rayon...
[Cu(NH;),](OH),

— glucose: precursor as monomer (lactic acid)
as energy (ethanol)



How to make ethanol

-\\%Nood cellulose Corn starch  Mollases
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saccharification

”%;i;;sme (¥) binds fermentation
hydrophobic surface of
cellulose
lCGHmOB —» 2CH.,CH,OH + 2CO0, distillation
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Bio-ethanol




Fossil resources

f"'j Oil refinery industry
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Polymer
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Petroleum: precursor for everything
from large to small molecules
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LDPE(High Density Polyethylene) HDPE(High Density Polyethylene)
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Nylon inventor:

Wallace Hume Carothers
(c) (1896-1937)

* Nylon
Bio-mimetically designed polymer
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Wood
Rubber, leather, _
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textiles £

Paper

Metals QAN
Plastics %
Food trimmings
scraps

Composition by weight of municipal solid waste before recycling in 2003.
Source: U.S. Environmental Protection Agency, EPA 530 F-05-003, April 2005, USA.






Energy calculation

* Chemical bonds convey energy
CHy(g) + 2 Oy(g) —> COy(g) + 2 HyO(g) + energy

i
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Breaking 2 X 1 O=0 bonds=2 X (+498 kJ) Forming 2 C=0 bonds=2 X (-803 kJ)

=+ 996 kJ _ =- 1,606 k/

Breaking 4 C-H bonds=4 X (+416 )
=+ 1,664 kJ

0kJ
Net energy changl
-814 kJ

4 CH4+Oz Forming 2 X 2 O-H bonds=4 X (-467kJ)

=-1,868 kJ
CO,+H,0




Single bond
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Q. Compute the amount of energy (in kilojoules)
released by burning one mole glucose.

OH 4 OH
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HO OH HD}CI H-C ~ -OH
OH H  OHL
C6H12O6

Assume glucose as “gas” phase in this case in order to use the
table for the practice. (glucose is solid normally)



Q. Generally speaking, the less oxygen a
compound contains, the more energy per gram
it will release on combustion. Explain the reason.
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Carbon materials
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http://upload.wikimedia.org/wikipedia/commons/f/fd/Struktura_chemiczna_w%C4%99gla_kamiennego.svg

Homework

Why synthesized polymers from petroleum is more
popular in modern living than natural polymers?

Discuss quantitatively and qualitatively, standing in
the view points of natural science, engineering,
and social science.



