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APPENDIX A
CALCULATION OF THE CRYSTALLITE SIZE

Calculation of the crystallite size by Debye-Scherrer equation

B.1)

where D =
K =
=
0 =
B =

The X-ray di fract h of a powder diffraction

free of all broadening (ﬂ to the experimental equipment..Standard a-alumina is used

to observe the iﬁmmentfl-hoadenin sincélits crystallite size is larger than 2000 A.

SO 1 6o [ 0412
RRAHERIDI N INYIAY

p*= By -B;] (B2)

p = B -B:
Where By = The measured peak width in radians at half peak height.
Bs = The corresponding width of a standard material.
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Example: Calculation of the crystallite size of titania

The half-height width of 101 diffraction peak

0.93125°
0.01625 radian

The corresponding half-height width of peak of a-alumina = 0.004 radian

The pure width

JBZ —B?

J0.01625% —0.0042

B = 0.01577ra
) = 2536"
0 =
A =
The crystallite size 90.15A
i (IV) oxide
20
9 093125°
.‘-l 625 radius
|
¢ o o/
. 15 Ak 2 1) QN € -
; ’ u ", oy U .’P i y (] ‘ ] ‘
23 @35 24 245 25 235 26 26> 27 2l 28
2 Theta

Figure A.1 The 101 diffraction peak of titania for calculation of the crystallite size
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APPENDIX B

THE OPERATING CONDITIONS OF

GAS CHROMATOGRAPHY

The composition of hydrocarbensin the product stream was analyzed by a

Shimadzu GC14B gas chromatograph equip ith a flame ionization detector. The
operating conditions for each.instrument are the Table B.1.

Table B.1 The operating //7
Gas Chromagraph Ii it f‘ﬂr ZU C "C\'Q\\

Detector ' h
Column 2;'
1 & G 0.0000 o

Carrier gas

Carrier gas flow (ml/min)

Column temperature _ 274

- initial (°C) 0 X )
- final (°C) VR o
Injector temperature C(E m

Detector temperature (°C)¢ =,

Curent (i) ﬂ‘lJEJ’WIEJﬂﬁWEJ’]ﬂ‘i

Analysed gas Hydgocarbon C1-

AWTANTTITN AT I'JTIEﬂﬂ d

The calibration curves for calculation of composition of reactant in

photocatalytic reaction. The reactant is ethylene.

The VZ10 column are used with a gas chromatography equipped with a flame
ionization detector, Shimadzu modal 14B, to analyze the concentration of products

including of ethylene.
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Mole of reagent in y-axis and area reported by gas chromatography in x-axis

are exhibited in the curves. The calibration curves of ethylene is illustrated in the

following figure.

3.0E-07

2.5E-07 A

Mole of Ethylene

5.0E-08 -

0.0E+00 -

2.0E-07 -

1.5E-07 A

1.0E-07 A

0

y=4E-13x
R?=0.9564
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