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ABSTRACT
The research work consist of two main parts , the first par eparation of coupled metal
oxide( ZnO - Sh,0;) , which is done by mixing 1 g o »,0sand calcinig in oven at 900C°
for five hours. The mixing of semiconductor products ing X-ray diffraction and Infra-red
spectrophotometer techniques. The second part includes oto degradation of P-nitro aniline
using coupled metal oxides ZnO — Sb,0; (first part) , wi is achieved by the irradiation of suspended
solution consists of different weights of P-nitto aniline disso in 100cm® of distilled water with 0.13 g
of coupled metal oxide ZnO — Sh,0; ry lamp(125 W ) from external source inside a Pyrex
photoreaction cell of 100 cm® at r to study the effect of coupled metal oxide ZnO — Sb,04
in photo degradation of p-nitr riments were carried out in various conditions to
attain the best degradation. T de the effect of hydrogen per oxide, the effect of
temperature. The product was stu sing UV-Visible spectrophotometer.
egradation, Aromatic compound, cracking.
INTRODUCTION
Large nu carried out work on photo catalytic (degradation, oxidation, hydrolysis,
cleavage of of amino acid) using different semiconductor oxides with direct excitation
by Vi ; ources. When pure and metalized semiconducting oxide subjected to thermal
0 i y equal to or greater than the band gap of the oxide, then the electrons are promoted
to conduction band. The photoelectrons and photo holes produced by this process
e and interact with adsorbed species [1,2] as in figure (1) .
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Fig. 1 Direct excitation of Semiconductor oxide
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Modification of surface of semiconductor ( sensitization) by using dyes such as ( Crystal violet ,
Roadmen , Methyl red , ...) , or by coupling with semiconductor have band gap less than the other
semiconductor such as TiO, — CdS .Many researchers using the coupled semiconductors to photo catalytic
degradation of particle systems such as TiO, — SnO; [3] , TiO, -MoO; [4] .An ideal photo catalyst should
be stable, inexpensive, non-toxic and, highly photoactive . For increasing the efficiency of a photo
catalytic process we used coupled ZnO-Sh,0; due to increasing the charge separation and extending the
energy range of photo excitation up to visible light region for the system. Recently many researchers [5, 6]
were succeeded to improve the photo electrochemical processes using two or more semicon ors oxides
owing large band gap . One of the semiconductor absorbed suitable light quail or greater
semiconductor and promoted to excited state which leads to inject an photoelectrons |n
band of the other semiconductor oxide [7,8].The activities of such type of s ( mix
semiconductors ) shown in the degradation of azo aye by using coupled SnO; - Ti

A-Chemicals:
1. Zinc oxide ( ZnO ) : The bang gap is 3.4
Fluka AG. 2. Antimony tri oxide ( Sh,03) :
AG. 3. P- nitro aniline, supplied by F
B- Preparation of Coupled semi
The coupled semiconductor Zn
powders as the starting mater
calcinate the mixture in an oven at
C - Photo reactor and
Experiments were carrie
consisted of two

Sb,03)
by using 99.9% pure ZnO and 98% pure Sb,O3
rial was mixed by mortar for one hour, after that

ochemical reactor. The cylindrical annular — type reactor
an outside thimble;  Running water was passed through the

mperature. The second part was an inside thimble and the reaction
in the reaction chamber [12]. Schematic diagram of photochemical

1- Air inlet

2- Aiir outlet and sampling
3-Cooling Chamber

4- Reaction Chamber

5- Water inlet

6- Water outlet

A2

Fig 3 : Main parts of the photocatalytic cell used in photo degradation of p-nitro aniline.
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D- Irradiation System:
A block diagram of photolysis apparatus is shown in figure (4 ) a 125 W mercury lamp source is a
focusing fitted with a focusing lens to ensure parallel beam of light [13].

:

Gascylinder GaS  Circulating water Magnetic
entry stirrer

Fig 4: Schematic diagra

Structural Characterization: The nak
were characterized .
A- XRD Spectrum:
effect of mixing of semiconductor ZnO- Sh,0; at
temperature 900C°.
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Fig.5: XRD diffraction spectrum of

a- Zinc oxide b- Antimony tri oxide c- Coupled ZnO - Sh,0;
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From fig. 5- a , different peaks ( 2[1) appear in spectrum at 26 , 29, 30.5, 33.5, 36.5, 37.5, 49, 51,54, 55,
56 and 59 represent naked antimony tri oxide . From fig. 5 - b, the peaks (2[] ) appear in spectrum at
315, 345,36, 47.5 and 56.5 represent naked zinc oxide . From fig. 5 - ¢ , many peaks (2[] ) appear in
spectrum at 21.5, 23, 24.5, 26 , 27, 29, 29.5, 30.5, 31.5, 32.5, 34, 34.5, 36, 37.5, 38.5, 42, 46, 47.5, 49, 51,
52, 53, 54, 55, 56.5 and 59.5 represent the coupled zinc oxide and antimony tri oxide. The coupled
semiconductor ZnO- Sh,O; give new spectrum which indicates a shift in 2(7 and reduce its intensity . Also
the coupled semiconductor gives new peaks (2(1) in the spectrum which cannot exist in the original
spectrum . This may be due to the distortion of the two crystal lattices of ZnO and Sh,0s. g

B- F.T.IR Spectrum:
Figure 6-a show F.T. IR spectra of naked antimony tri oxide .The peaks are at 754,19
519.75, 472.58 and 437.86. Figure 6 - b show F.T. IR spectra of naked zinc oxide
and 445.57. For coupled semiconductor, ZnO- Sh,03 figure 6 - ¢ show th
636.53, 590.24, 489.94 and 435.93 . From this we can see the shift in peaks
This means that the coupling occurs between two semiconductors.
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Fig. 6: F.T.IR Spectrum for:
y tri oxide b- Zinc oxide c- Coupled ZnO - Sb,0,

tometer Analysis:

iments performed to study the effect of time on exposure in photocatalytic degradation of
m, by using 0.13g 100mL™ of coupled semiconductor, ZnO -Sb,05 and mercury lamp (
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Fig. 7 : uv-visible Spectrum of photocatalyti

2 - The effect of H,O, on photocatalytic degrad
Investigation of photocatalytic degradation of thi
of coupled ZnO-Sh,05 Mass is 0.13g 100mL™, P
solution is with mercury lamp (125W). The air flow
The amounts of hydrogen per oxide added to 100m| of sus

med by using optimum conditions
ppm. Irradiation of the suspension
L min™, at25C (.

sion solutlon of p-nitro aniline are 0.003,

| coupled ZnO — Sh,0s.

H,0, add
mmole 0.03 0.04 0.05
Irradiat
Time/min A /A0
1 1 1 1
0.658 0.459 0.772 0.883
0.511 0.254 0.691 0.799
0.338 0.119 0.563 0.784
0.188 0.081 0.447 0.732
0.146 0.079 0.431 0.711
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12 =0—0.01 mmole of
H202
1 —@—0.02mmole of
H202
0.8 0.03mmole of
H202
A/A0 0.6
0.4
0.2
0 T T 1
0

0_. .40
Time(mine

Fig. 8: The effect H,O, on photoactalytic degradati
Coupled ZnO - S

ocesses of p — nitro aniline
the suspension solution of p-nitro
m value of hydrogen per oxide i.e.,
ecrease because of the presence of access
, 101 droxyl radicals (*O,H) .This radical is
weaker than hydroxyl radical so that the degradation process deetease [15].
H,O, + «OH — <O,H + H,0
3 - Effect of Temperature:
A series of experiments were ¢

From the table 1 and figure 8 it is clear that phot
increase with increase in the amount of hydrogen

) eous coupled ZnO -Sh,0; suspension at different temperature
2 shows the effect of temperature on the photo catalytic
concentration of p- nitro aniline and 0.13 g 100mL™ of

adiation time at different temperatures using coupled ZnO -Sb,0s.

Temperature K 278.15 283.15 288.15 293.15
Irradiation time/min
AJAD
0 1 1 1 1
10 0.51 0.391 0.326 0.281
20 0.352 0.242 0.206 0.13
30 0.194 0.122 0.086 0.043
40 0.101 0.071 0.033 0.019
50 0.063 0.031 0.015 0.008
60 0.038 0.019 0.007 0.002
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—s—Temp.10 C
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Fig. 9: Effect of temperature on photocatalytic degradation of p-nitro a
coupled ZnO -Sh,0s.

Table 3. The change of InA¢/A with irradiation time at di

Temperature K 278.15 283.15 288.15 293.15
Irradiation time/min
In A0/ A
0 0 0 0 0
10 0.673 0.94 1.12 1.27
20 1.045 1.42 1.58 2.04
30 1.64 2.1 2.45 3.14
40 2.29 2.64 3.4 3.98
50 2.77 3.46 4.2 4.8
60 3.28 3.97 4.91 5.82
71 & Temp. 5C
6 | Bé;:060985x y = 0.0832 ® Temp.10C
5 - * R? = 0.994 ¢ Temp. 15C
_ ATemp.20 C
T4 yz— 0.067
?t R“ =0.9918
T3 y = 0.0554x
. R? = 0.9969
l -
0 1 T T T T T T ]
0 10 20 30 40 50 60 70
Time( min)

) : Effect of temperature on photocatalytic degradation of p-nitro aniline by using

coupled ZnO -Sh,0; .
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1000/T
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Fig. 11: InK min™ against 1000/T

From the fig. 11 we can calculate the activation energy of the re
against( InKmin™) ( Arrhenius relationship). The activation energy for
p- nitro aniline is equal to 26 kJ.mol™.

ation rate of

CONCLUSION

1. The Compound has not been degraded in the absenc

2.The compound has been successfully degraded w st with the light.

I sincerely thank the present he
during my research.
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