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Abstract

Project Code : MRG4780086

Project Title : Synthesis of transition metal loaded TiO, compounds for dye degradation

Investigator : Asst.Prof.Dr. Sittinun Tawkaew
Department of Chemical Engineering, Faculty of Engineering
Srinakharinwirot University

E-mail Address : sittinun@swu.ac.th

Project Period : 2 years

Nanocomposite of K;;TisO;3(OH),, fiber (HT) and anatase TiO, nanoparticle
was prepared by hydrothermal treatment of the HT which was synthesized by
calcination of K,CO5; and TiO, at 1,250 °C followed by refluxing in nitric acid. Effects of
hydrothermal treatment conditions such as temperature and time on morphology, phase
composition and crystal structure of the nanocomposites were extensively studied.
Photocatalytic activities of the catalysts prepared at various hydrothermal conditions
were evaluated by means of methylene blue decomposition under blacklight irradiation.

Silver (Ag) was incorporated into K,Ti;Og and HT catalysts from AgNO; solution
to study its effect on catalyst performance. Some part of the HT catalyst was calcined at
500 — 800 "C to alter its property The photodecomposition activities of methylene blue
dye under blacklight irradiation were in the order of TiO,> HT> TiO,/Ag> HT/Ag =
K,Ti;O9> blank> K,Ti;O4/Ag. The calcined HT had higher photocatalsyt activity than
TiO, catalyst.

Fe,Os-intercalated HT compounds were prepared by performing ion exchange of
the HT in Fe,(SO,); solution. XRD results of the ion-exchanged products revealed the
intercalation of iron specie in layers of the HT. The photoactivity was in the series of
HT> HT/5Fe> HTIi/10Fe> HTi/15Fe> Fe,O; =~ Blank and of HT/5Fe> HT/10Fe>
HT/15Fe ~ HT> Fe,O; = Blank under blacklight and fluorescent irradiation,
respectively. The HT/5Fe sample also had higher reaction rate constant than the HT
sample under sunlight irradiation. The amount of Fe,O5 loading and band gap energy of

the HT/5Fe sample are 1.48 wt.% and 2.29 eV, respectively.

Keywords : titanate compound, photocatalyst, methylene blue
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(e) TiO, (Anatase)

(f) TiO, (Rutile)

Monoclinic

a=18.25
b =3.791
¢ =12.01
= 106.4°
Monoclinic
a =16.22
b =3.742
c =12.091
B= 1057
Monoclinic
a =15.31
b =3.744
c =12.74
B=96.7°
Monoclinic
a =12.163
b =3.735
c =6.513
= 107.3°
D=3.75
Tetragonal
a = 3.7852
c =9.1539
D= 3.89
Tetragonal
a = 4.5933
c =2.9592
D=425
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TOH+OH ©  TiO pH > 6.9 (29)
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