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ABSTRACT

The purpose of this project was to study the preparation of nanotitaniumdioxide films
by sonochemical for organic pollutantants with photocatalysis. Experimental would be divided
into 2 parts. First, study the appropriate conditions to make nanofilms by immobilizing
titaniumdioxide in polymeric substrate, which was polyvinylalcohol. Nanotitaniumdioxide was
used 1.0 g to find the right volume of deionized water (50 and 100 mL) and the right times for
sonicating (10 and 30 min). Then the nanotitanium films could be compare by one that made from
Ultrasonic cleaner and another one that made from sonicator. Second was to studied the effects of
nanotitanium films. The factors that used to control in this work were the temperature for roasting
nanofilms was 140°C, times for roasting nanofilms, which were distributed into 3 sections that
were 2,4,8 hrs and time for soaking nanofilms in 0.01 mM of methyleneblue 210 min.
Furthermore, this work pointed to suitable terminals of nanotitanium films for photocatalytic,
which were dark reaction, stirring, room temperature, and UV-light. Next, focus on absorbance of
UV-VIS light by UV-VIS spectrophotometer. Finally, it had shown that the best Nanofilm was
conducted by ultrasonic cleaner and heated for 8 hr. Therefore, it could treat methyleneblue

approximately 83% in 210 minutes.

Keywords : Titanium dioxide, poly(vinyl)alcohol, Sonochemical,Photocatalysis
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DI =100 mL

Tanwuiou, uniu
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PVA = 10 g; fiDY 9| ANIUNUA

MWanuieu, Tuniu
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PVA (aq)
+

¥
TiO, aza1uin

Sonicate 10 min

|
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+

¥
TiO, azmei

Sonicate 30 min

¥ o [
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PVA/TIO, PVA/TIO,
by Ultrasonic cleaner by Sonicator
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Set 1 Set 2 Set 3 Set 1 Set 2 Set 3

U 8 hr

51 3.4 uamanruAINIsANILOUITIMIANEFIIm Tumseu

urud S Tu ey laeon Tad



26

3.4 msanydszansmnveanduildsnaluwlnmisianlasenlyalunisiniag

a = d
a1Iounse

1. 3 lnmiienlaeonlad (Tio,) 1.0 g lanaad

2. dhuruiduun Tu lnmidion laeenlad Pvarrio,) ildvindei 3.3.3 anuau ldwaad

3. Aumiaug (MB) Wyt 0.01 TadTuars aslumiad 9 az 20 daddns

o ' { =~ o o a {
4. imnmad Wi luidadunar 149709 30 i Taeyn 9 30 it ldduwiauugi

A A a
-1

] 1 " s = ¢ @ 1 = -
mumsudouruian Tu lnnifiou laeen ladvanuiasimsganauuaid o o)

fFida a1n1ns W Tadmes NANUE1IAAY 663.5 11 TN

5. mmswdreluiiadn Taoyn 9 30 milihwAauogirmunsusdoriuiidnn Ty

o o 1 . aa a ) {
Tninidlen laoon ledeanuniammsganauuasdiomsesgi-dida anlnlns W Indines @

A o A el A Aoy =
ANUEINAU 663.5 u’liulﬂdﬂi W'lulﬂliﬂﬂ 9 ’i]uﬂ'l’lﬂ‘lﬂ’lﬁ@ﬂﬂﬂu!LﬁQﬂﬂﬂulﬂ%xﬂQ'ﬂ

TiO, 1.0 g
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dnuaLmIdy Fr9anuEIAAUCn’) PVA TiO,

O-H stretching(PVA) 3300 3199.78

C-H stretching(PVA) 2930 2901.37

C-H bending(PVA) 1425 1427

C-H wagging(PVA) 1381 1372

C-H rocking(PVA) 848 836
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C-C stretching (PVA) 1253 1249

C=0 stretching (PVA) 1670-1820 1723
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dnumzmIau FAINEIADU(cm ) PVA Tio,
O-H stretching(TiO,) 3100-3600 3210.98
Ti-O bond(TiO,) 500-600 500-600

(MW7: Noorhanim Ahad, 2012)
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(ﬁiﬂ: Ping Lei etal., 2012)
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Sonasarmenmauugin dududud 0.01 fadTua

1 wseuanududy MB 1A MB W 1danududu 0.005 M Taamsonluvin
USufSumsauia 500 mL

U103 1000 mL Siftoas 0.005 mol

NERRLE 500 ml Tifioms (0.005%500)/1000 = 0.0025 mol

910 mol = MW Farfu g =(0.0025)(373.91 g/mol) = 0.9348 g

d oA I

1ufio Fawe MB 0.9348 g nazaniinauluvinfSuias 500 mL vz lAwnanughil
A 0.005 M

2. fnaniorihegdesgavinanududulivinls 39918 0.01 m Taomsenly
1IAl5u15u1IAT YR 500 mL

anuduty  0.005M TufSums s00mL

ANUALTY  0.01 mM RoIgAN1 (500%0.01)/0.005 = 1.0 mL

oA ’g ) @ v

viufioga MB 1.0 mL wazaernauluwindfuSuinsvia 500 mL oy 1d

ast A YY)
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1 0.0035
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90 2 0.0042 0.0043
3 0.0040
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120 2 0.0043 0.0044
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1 0.0052
150 2 0.0041 0.0044
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1 0.0049
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210 2 0.0040 0.0042
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ANANdY MB fitvae (mM/L)

30 0.0006
60 0.0005
90 0.0005
120 0.0005
150 0.0006
180 0.0005
210 0.0005
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30 0.0040 0.01 0.40 -

60 0.0040 0.01 0.40 .
90 0.0041 0.01 0.41 0.8916
U2 120 0.0041 0.01 0.41 0.8916
150 0.0045 0.01 0.45 0.7985
180 0.0038 0.01 0.38 0.9676
210 0.0038 0.01 0.38 0.9676

30 0.0035 0.01 0.35 -
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210 0.0038 0.01 0.38 0.9676
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PVA membranes doped with TiO2

The effect of UV exposure of PVA membranes doped with TiO,

a) UV VIS absorbance

We observed the absorption properties of polymeric membranes doped with different

concentrations of TiO2 in initial state and after different time intervals of UV
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Fig | The UV-VIS absorption spectra for the non doped membrane and membranes with
different content of TiO,, before irradiation.Curve A, the non doped membrane;
Curve B,with 1% TiO,; Curve C, with 10% TiO,; Curve D, with 20% TiO,
irradiation. At 1% concentration the absorption spectrum is very few modified. As the

concentration of TiO, increases, the absorption peak is observed at the same wavelength but its
amplitude increases continuously being few times greater than that of the non doped membrane,
This behaviour shows clearly the enhancement of absorption properties after addition of TiO,.
The doped membranes appear to be more stable under UV irradiation compared with the non
doped ones.

b) Investigarea Raman
In the next stage of our work we were interested to observe eventually interaction between the
polymeric matrix and the TiO,, and eventually modifications on the molecular structure of doped
and non doped membranes after UV exposure. To do this we compared the Raman spectra of

membranes in initial state and after doping,
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Fig. 2 The Raman spectra of doped and non doped membranes before irradiation. A the non
doped membranes; B the membrane with 20% TiO, before irradiation

The spectrum of initial membrane contains well defined vibration bands in the domain
1200-1600 cm-1. The most intense bands are assigned as follows: 1290 cm-1 — CH wagging,
1365 cm-1 — CH- bending and OH — bending; 1414 cm-1— CH, bending. These bands appear also
in the spectrum of the doped membrane at the same wave number. Supplementary bands appear at
400 cm-1, 514 cm-1 and 638 cm-1 for the samples containing TiO,. As reported in literature, in
the domain 200-800 cm-1 TiO, exhibits three vibration bands at 400, 514 and 638 cm-1 . These
bands appear in ours spectra at the right wave number, and theirs amplitudes increase with the
concentration of TiO,. This effect clearly indicates the contribution of TiO, to the spectra. The
fact that the vibration bands of PVA and TiO, appear at the same wave number before and after
doping suggests no interaction between the polymeric matrix and the TiO,. The chemical

structure of both components remains unchanged after doping.





