Wisanu Pecharapa

King Mongkut’s Institute of Technology Ladkrabang
Sorapong Pavasupree

Rajamangala University of Technology Thanyaburi
Keiichi Ishihara

Kyoto University




Outline

Jdintroduction
J Materials and methods
J Results and Discussion
. Conclusion

Page



Introduction: TiO,
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Introduction: TiO, in natural ores

Sakorn Minerals Co., Ltd., Thailand
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Introduction: TiO,-based natural minerals
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Introduction: TiO, -based natural minerals

» TiO, nanofibers derived from
ilmenite mineral by hydrothermal

I

™

[ [Imenite powder

[ NaOH (10M) ]

Hydrothermal
110-150 °C

Ceramic International, 39 (2013) pp. 2497-2502
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Introduction: TiO, -based natural minerals

» TiO, nanosheets from hydrothermal process
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\ y-ray shielding property
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Synthesized process

» TiO, particles by chemical process

Sulphate/Chloride processes

/ |

Page 9



Synthesized process

» Synthetic rutile powder by milling process
with ultrasonic assisted route

Ultrasonic

‘ assisted

‘ Leaching

‘ Milling

Leucoxene

Fe, 05 + 3 HSO,  —> Fep(SOp);5 4 +3 H0
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Synthesized process

Ultrasonic-assisted process

Ilmenite Leucoxene ( 10%vol)
Ultrasonic

! / \% ]

Leaching
N

AL

20 h with ultrasonic for 1 hand 3 h
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Results and discussion

As-received limenite As-received leucoxene

Ti:Fe =0.74 Ti:Fe = 31.1

Proce
Pfocess

Ti:Fe=1.11 Ti:Fe =39.9
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Results and discussion

XRD patterns of the products from ilmenite ore at different conditions. Page 13



Results and discussion

XRD patterns of the products of leucoxene ore at different conditions. Page 14



Results and discussion
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Fig. 4. X-ray absorption near edge spectra (XANES) results. Page 15






Feasible applications

+ Topic 1: Coating of activated mineral-derived TiO, particles on
earthenware-roof tiles

I
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Discussion: Possible applications

+ Topic 1: Coating of activated mineral-derived TiO, particles on
earthenware-roof tiles

Polyethylene glycol (PEG)
/ Polyvinylpyrrolidone (PVP)
Activated + Binder solution

Minerals

Dip
Coating Uncoated ceramic

Coating process

I LEU/PEG LEU/PVP

coated ceramic coated ceramic

Characterizations
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Discussion: Possible applications

+ Topic 1: Coating of activated mineral-derived TiO, particles on
earthenware-roof tiles

(a) uncoated ceramic roof tile (b) synthetic rutile coated ceramic
roof tile

Surface morphologies by SEM images of (a) uncoated ceramic roof tile and
(b) synthetic rutile coated ceramic roof tile.
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Chemicals composition
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Photocatalytic activity of coated ceramic tile
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Results : Repeatability of coated ceramic tile
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Hydrophobic property of coated ceramic tile
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Feasible applications: 2.CPC photoreactor
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Feasible applications:

+ Topic 2: CPC Photoreactor
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Feasible applications:

+ Topic 3: UV-shielding Materials

Extraction of cellulose (chemical treated)

I. Sample preparation

Il. Dewaxing
Sugarcane bagasse
Washing
until the
neutral
SCB(209) 5%H,SO, PH
solution
stirring at
60°C for 2h
Washing Blending The residue (previous step)
Washed
until the
neutral
pH
(24%H,0, + 4%NaOH )
stirring at
Dry at 60°C 60°C for 2h
daye cellulose orctor

lll. Removal lignin & hemicellulose
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Cellulose
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Ultrasonic milling treatment

—

After ultrasonic
milling treatment

Ultrasonic-assisted milling

Washed until the neutral
Ball milling: 5 h pH

600 RPM with
10% H,SO,

Chemical treated sample
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Preparation of composite films

Twin screw extruder with cast film machine

Dried cellulose

PLA (matrix) LDPE (matrix)
Composite film
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Absorbance(a.u.)

> ultrasonic milling

After

treatment
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Optical property of composite films (PLA matrix)

e p— e
(b) PLA_cellulose (c) PLA_
(1%wt) cellulose +Leucoxene(1:1)
(d) PLA_ (e) PLA_ (f) PLA_

Leucoxene(1%wt) P25(1%wt) cellulose +P25(1:1)



Optical property of composite films (LDPE matrix)

(a) PLA

(c) LDPE_ (d) PLA_
cellulose+Leucoxene (1:1) cellulose+Leucoxene (1:1)

(e) LDPE_ (d) PLA_

cellulose+P25 (1:1) cellulose+P25(1:1) 32



Other materials

= Activated Magnetic Leucoxene ——

= =

« BiVO4, BiWO4 catalyst
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Conclusion

« This work was carried out to synthesize
activated ilmenite and leucoxene from natural
ores by acid leaching-assisted ultrasonic ball-
milling process.

* Impurity phases In as-received ores were
significantly leached after increasing ultrasonic
time and milling in acid solution.

 The feasible applications of the material are
proposed.
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