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Development of TiO, Fabrication with
CTAB Surfactant
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SEM and FESEM images of TiO, photocatalysts synthesized by different concentrations of CTAB



Modification
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SEM images (30000x) of ZeY, TiO, (5%)/ZeY(95%), TiO2 (15%)/ZeY(85%), TiO, (30%)/ZeY(70%), TiO, (45%)/ZeY(55%),and TiO,.




Electrospinning
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Electrospinningis a technique to produce the polymer nanofibers
from a wide variety of materials and versatile applications.
Different methods of electrospinning:

1. Direct electrospinning
2. Emulsion electrospinning
3. Coaxial electrospinning

5) Surface tension
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Coaxial electrospinning ~---
with two-capillary spinneret.




Electrospinning

Internal factors:
* Type of polymer,
* Type of solvent,
« Solution concentration
(viscosity),
« Solution conductivity, etc.
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External factors:
 Collecting distance,
* Applied voltage,

o o B | - Solution flow rate,
/4 S LS - Ambient temperature,
Experimental setup hum|d|ty, elc



Balance of Inner/Outer Nozzle End

SEM Images TEM Images
Nanofibers PAN PAN/PMMA PAN/PMMA
Nozzle Single nozzle | Coaxial nozzle Inward Normal Outward

lllustration

As spun

nanofiber
(Before
calcination)

Carbon

Nanofiber
(After
calcination)




TiO, Nanorod Arrays
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Immersion
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= a ZnO nanorod arrays
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After immersion
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TiO, nanotube arrays

SEM images of (a) ZnO
nanorods as templates for
producing (b) TiO,
nanotubes
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The results of development of TiO, fabrication with CTAB surfactant
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Modification of TiO, with Supporters

I Zeolites

Zeolites are hydrated aluminosilicate minerals made from
interlinked tetrahedral of alumina (AlO,) and silica (SiO,).

IAdvantages of Zeolites I

v/ Improved selectivity
v High activity
v Excellent absorption ability

Si
I
i 2 3
Al—=0—=S8Si—0—Al-—0—Si—0—Al Structure of zeolite A (a) and faujasite-type zeolites
I | I X and Y (b) formed by sodalite cages
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Basic Zeolite Structure




Modification of TiO, with Supporters

The results of modification of TiO, with zeolite supporter

I Photocatalytic conversion of glucose I
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Modification of TiO, with Supporters

The results of modification of TiO, with zeolite supporter

I Photocatalytic conversion of glucose I
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Photocatalytic Conversion of Lignin to
High-value Products
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Price of High-value Chemicals
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Chemicals from glucose conversion NSTDR vz s s
Products Price (THB)/kg Applications
Gluconic acid 337 acidity regulator
Arabinose 1685-5055 sweetener
Xylitol 33.7-168.5 sweetener
preservative and antibacterial agent, use in cleaning products,
Formic acid 16.513-18.53 dyeing and finishing textiles products, and use in direct formic

acid fuel cell (DFAFC)

Chemicals from lignin conversion

Products Price (THB)/kg Applications

textile dyeing, printing and metal surface water treatment
33.7-50.55 : : ) . .
2-methyl naphtalene and chelating, used in organic synthesis,pesticide,
pharmaceutical and dyne intermedite
0 pharmaceutical intermediate, antiallergic agent blood system

4-hydroxy-benzaldehyde 33.73370 - gent and anesthetic agents

Vanillin 33.7-505.5 synthetic flavor and fragrance

4'-hydroxy-acetophenone 3370 used in the manufacture of medicinal reagent
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Concept of Photocatalytic Pretreatment of Biomass
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High-value chemicals



@ Photocatalytic Pretreat
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Suspension of
Biomass, P25,
Alkaline Solution
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Conclusion




Conclusion
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Synthesized Photocatalysts

iV

TiO, nanoparticles Zeolite supported TiO,

TiO, nanofibers/tubes

High-value chemicals

= | : * Xylitol * Vanillin
TiO, nanowires * Gluconic acid * 2-methyl naphtalene
* Arabinose * 4-hydroxy-benzaldehyde
* Formicacid * Etc.
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