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Figure 2.18 Comparison of Product Yield
in the Four Cellulose Oxidation Systems



Product Yield (Carbon mole %)

188

‘ (m) Light Species
37 | o @& C,-C,)

(n) Furans (C, and C,)

400 500 600 700 800
Main Reactor Oven (°C)

—@— ¢ =~ 0.25 and Cellulose / Air System

—@— ¢ =~ 0.25 and Cellulose / NaCl (5 % of Cl) / Air System

—#— ¢ =~ 0.8 and Cellulose / Synthetic Air System

—¥— ¢ =~ 0.8 and Cellulose / NaCl (5 % of CI) / Synthetic Air System

Figure 2.18 Comparison of Total Product Yield
in the Four Cellulose Oxidation Systems



Product Yield (Carbon mole %)

189

800

1.5 —
(0) Hydrocarbons (C; - C,)
1.0 —
0.5 -
0.0 —
12 —
10 — (p) C, Oxygenated Species
8 —
6 —
4 —
2 —
0 — 8a—a—=8
[ | | I
400 500 600 700
Main Reactor Oven (°C)
—@— ¢ =~ 0.25 and Cellulose / Air System
—fl— ¢ =~ 0.25 and Cellulose / NaCl (5 % of Cl) / Air System
—&— ¢ =~ (.8 and Cellulose / Synthetic Air System
—¥— ¢ =~ 0.8 and Cellulose / NaCl (5 % of Cl) / Synthetic Air System

Figure 2.18 Comparison of Total Product Yield
in the Four Cellulose Oxidation Systems



190

HyC-0-H., OH CHyOH.,

H,C- O~H

Cellulose

l 400°C Volatilization oven

HyC-O-H-, H,C-0- H— CH,OH-,
o O 0 OR
0 0 0 9
H,C- OfH OH  p,c-0-H

Transglycosylation

HyC- 04H HyC-OTH,, OH CHOH-,
0 2 o .0 o DOR
+
0 o
HZC“‘—O H,C-0- B
l Unzipping l Transglycosylation
B0 HyC——0 OH  CHOH,
QO HO O "OR'
OH + OH OH
HO 0 o
Hzc———o OH CH,OH OH
Anhydro-sugar (41) Levoglucosan (41) l
Hzc-*o
+ HOR'
O o
CH,0H
R and R': Cellulose chain Cellobiosan

Figure 2.19 Formation of Levoglucosan



APPENDIX B

FIGURES IN CHAPTER 3

This appendix includes all the figures shown in chapter 3 (pyrolysis and oxidation of

polystyrene), from Figures 3.2 to 3.20, as listed in list of figures.
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Figure 3.4 Chemical Structure of Major Gas Products in Polystyrene Oxidation
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Figure 3.6 Gas Products from the on-line GCs at ¢ =~ 0.1 in Polystyrene / Air System
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Figure 3.7 Gas Products from the on-line GCs at ¢ =~ 0.1
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