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Titanium Market Supply/Demand
http://www.titaniumcorporation.com/s/Titanium.asp
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LEUCOXENE RUTILE

Sakorn Minerals Co., Ltd., Thailand 

Introduction: TiO2 in natural ores
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Introduction: TiO2-based natural minerals

Ilmenite Leucoxene
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Ti
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Ti

Anatase TiO2

Rutile TiO2
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Ø TiO2 nanofibers derived from  
ilmenite mineral by hydrothermal

Ilmenite powder

NaOH (10M)
+

Hydrothermal 
110-150 oC 

Ceramic International, 39 (2013) pp. 2497-2502
Materials Research Bulletin, 48 (2013) pp. 3211–3217

Introduction: TiO2 -based natural minerals
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Ø TiO2 nanosheets from  hydrothermal process

8

Leucoxene powder

NaOH (5 M)
+

Hydrothermal 
100°C 5 h

g-ray shielding property

Introduction: TiO2 -based natural minerals



Sulphate/Chloride processes 

Ø TiO2 particles by chemical process

Synthesized process
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Leucoxene H2SO4 
10%vol
250 ml

Ultrasonic 
assisted

Leaching
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Rinsed with 
DI water 
to neutral

Ø Synthetic rutile powder by milling process 
with ultrasonic assisted route

Milling

Synthetic-rutile product

Synthesized process

FeTiO3(s) + 2H2SO4 → FeSO4 (aq) + TiOSO4 (aq) + 2H2O (l)
Fe2O3(s) + 3 H2SO4 → Fe2(SO4)3 (aq) + 3 H2O (l) Page 10



Ultrasonic-assisted process

Ilmenite Leucoxene
H2SO4 
10%vol

Ultrasonic 
Probe

Polypropylene Batch 11

Ball millingLeaching

20 h with ultrasonic for 1 h and 3 h
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Synthesized process
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Results and discussion

Ti:Fe = 0.74

Ti:Fe = 1.11

Ti:Fe = 31.1

Ti:Fe = 39.9

As-received Ilmenite As-received leucoxene

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

Results and discussion
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XRD patterns of the products of leucoxene ore at different conditions.

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

Results and discussion
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Topic 1: Coating of activated mineral-derived TiO2 particles on 
earthenware-roof tiles

[1] http://www.wisegeek.com/what-are-ceramic-tiles.htm
[2] http://www.gettyimages.co.jp/detail
[3] https://www.zazzle.co.uk/blue_bacteria_background_small_square_tile-227996258974984605

Feasible applications
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Topic 1: Coating of activated mineral-derived TiO2 particles on 
earthenware-roof tiles

Activated 
Minerals

Binder solution

Coating process

Dip 
coating

- Polyethylene glycol (PEG)
- Polyvinylpyrrolidone (PVP)
- yrrolidone

Characterizations

Discussion: Possible applications
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Uncoated ceramic  

LEU/PEG 
coated ceramic

LEU/PVP 
coated ceramic



Topic 1: Coating of activated mineral-derived TiO2 particles on 
earthenware-roof tiles

Surface morphologies by SEM images of (a) uncoated ceramic roof tile and 
(b) synthetic rutile coated ceramic roof tile.

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

Discussion: Possible applications
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college of nanotechnalogy 20

Chemicals composition
- Chemicals composition on coated ceramic tile

Chemicals composition of coated ceramic tile using PEG and PVP as binding solution



college of nanotechnalogy 21

Photocatalytic activity of coated ceramic tile

Degradation rate of RhB organic dye using coated ceramic tile with PEG binding solution as
photocatalyst material



college of nanotechnalogy 22

Results : Repeatability of coated ceramic tile

Repeatable study of leached residue coated on ceramic using PEG as binding solution as
photocatalyst material by degradation rate of RhB organic dye under ultraviolet irradiation



college of nanotechnalogy 23

Hydrophobic property of coated ceramic tile
- Hydrophobic property of coated ceramic tiles

Contact angle measurement of coated ceramic tiles by
water dropped on coated surface without light
irradiation
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CPC photoreactor

reaction tube

tube holder

reflecting surface

cross section

Flow meter

valve

pump 

solution tank

Fig. 15 The designed 
CPC solar photoreactor

(aluminium plate)
(acrylic)

Feasible applications: 2.CPC photoreactor



Topic 2: CPC Photoreactor

Page 25

CPC photoreactorFeasible applications: 



Washing  
until the 
neutral 

pH

II. Dewaxing

stirring at 
60ᵒC for 2h

I. Sample preparation

Sugarcane bagasse

Washing

Dry at 60ᵒC
2days

Blending

SCB(20g) 5%H2SO4

solution
+

+

(24%H2O2 + 4%NaOH )
stirring at 

60ᵒC for 2hcellulose
III. Removal lignin & hemicellulose 

Extraction of cellulose (chemical treated)

Washed 
until the 
neutral 

pH
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The residue (previous step)

Topic 3: UV-shielding Materials

CPC photoreactorFeasible applications: 



Dewaxing with mild acid hydrolysis

Removal lignin and hemicellulose

Cellulose
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Ultrasonic milling treatment 

Ultrasonic-assisted milling Washed until the neutral 
pHBall milling : 5 h 

600 RPM with 
10% H2SO4
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After ultrasonic 
milling treatment

Chemical treated sample



Twin screw extruder with cast film machine

Leucoxene

Dried cellulose

PLA (matrix) LDPE (matrix)
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Preparation of composite films

Composite film



After 
ultrasonic milling 

treatment

Chemical treated sample
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Optical property of cellulose and Titanium dioxide 

UV-C

Titanium dioxide

Cellulose

UV-C
UV-A



(a) PLA (b) PLA_cellulose
(1%wt)

Optical property of composite films (PLA matrix)

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

(d) PLA_
Leucoxene(1%wt)

(e) PLA_
P25(1%wt)

(f) PLA_
cellulose +P25(1:1)
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(a) PLA (b) LDPE

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

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

(e) LDPE_
cellulose+P25 (1:1)

(d) PLA_
cellulose+P25(1:1)

• Comparison of optical properties in composite film between 
PLA and LDPE matrix

Optical property of composite films (LDPE matrix)



▪ Activated Magnetic Leucoxene
proposed. 

Other materials

• BiVO4, BiWO4 catalyst
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• 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. 

Conclusion



College of  Nanotechnology, KMITL
National Science and Technology Development 
Agency, NSTDA
Rajamangala University of  Technology Thanyaburi
Graduate School of  Energy Science, Kyoto 
University
JASTIP fund and Kyoto University 
Research Staff  at NMRL, KMITL 

36




