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APPENDIX A

Set the partial vapor pressure of reactants to the requirement by adjust the

temperature of saturator following the antoine equation [73]:

When P = vapor pressure of reactant, mm Hg
T = temperature, °C
A, B and C = constants

The value of constants are in table A-1

Table A-1 The value of constant

Reactant A B C

n-Pentane '15.8333 2477.07 -39.94
1-Pentene 15.7646 2405.96 -39.63
n-Hexane 15.8366 2697.55 -48.78
1-Henxene 15.8089 2654.81 -47.30
n-Heptane 15.8737 2911.32 -56.51
1-Heptene 15.8894 2895.51 -53.97
nOctane | 15.9428 312029 63.63
1-Octene 15.9630 3116.52 --60.39




APPENDIX B
CALCULATION OF CATALYST PREPARATION
The sample calculation shown below is for 0.3wt.%Pt-0.3wt.%Sn-
0.6wt.%K/y-AL O, catalyst. The hydrochloric acid is also added to the impregnating
solution by 5wt% of the alumina support. The alumina support weight used for all

preparation is 2 grams.

If X grams of alumina support is used, so each 100 grams of the catalyst is

composed of
Platinum 0.3 g.
Tin 0.3 g
Potassium 0.6 g.
Hydrochloric acid 0.05x X g
Alumina support X g
then 0.3+0.3+0.6+ (0.05xX) + X =100 g
| X =04,0952 g

The platinum compound used s chloroplatinic acid (H2PtCl.6H,0), its
molecular weight is 517.92, and the platinum content in the compound is 37.67 wt %.
The stock solution of chloroplatinic acid has the concentration of 1 g in 25 ml. of
water, ,

The tin compound used is stannous chioride dihydrate (SnCl5.2H,0), its

molecular weight is | 18.69, and the tin content in the compound is 51.02 wt.%,

The potassium compound used is potassium nitrate (KNO3), its molecular
weight is 101, and potassium content is 38.61 wt.%. The stock solution of potassium

nitrate has the concentration 3 gin 25 ml. of water,




)

Concentration of hydrochloric acid solution is 37 % volume by volume, its

density is 1.19 kilogram per liter.

The calculation procedure of the amount of each ingredients for the required

composition of the 0.3 wt.% Pt- 0.3 wt.% Sn- 0.6 wt.% K catalyst shows below.

For two grams of alumina support used :

1) Platinum required = (0.3x2)/94.10) 2
= 6.37x10° g
Chioroplatinic acid required = 6.37x10°x100x25/37.67 ml.
= 0.4232 ml.
2} Tin required = 2x0.3/94.0952 g
= 6.376x10° 2.
Stannous chloride dihydrate required
= 6.376x10°x100/51.02 g,
= 0.0125 g
3) Potassium required = 2x0.6/94.0952 g
= 0.0128 g
Potassium nitrate required = 0.0128x100x25/(38.61x3) ml.
= 02763 ml,
4) Hydrochloric and solution required
=2x0.05
=01
The amount of hydrochloric and by volume
= 0.1/(1.190x0.37) ml.
= 0.2271 mi.

As the pore volume of the alumina support is 1 ml./g., the total volume of
impregnating solution that must be used is 2 ml. by the requirement of dry
impregnation method, the de-ionized water is added until the volume of impregnating

solution is 2 ml. as equal to the volume of the alumina pore volume.,




APPENDIX C
CALIBRATION CURVE OF CARBON DIOXIDE CONTENT

Table C.1 Détccted area and estimated weight of carbon by feeding 100 % CO,
0.405 ml/min mixed with helium in various flow rate through porapak

Q column on GC 8AIT at 110 °C detector temperature and 90°C column

temperature, using (1 m!) sampling loop

Carbon content Average area
(mg.) (a.u.)
0.003844 11,200
0.002188 4,900
0.001557 2,930
0.001071 1,792

The assumption of gas content calculation was based on the ideal gas

law. Therefore, the data fitted with linear equation can be expressed below:

Amount of carbon (mg), Y = 3*10""(Area, X)+0.0006

where least square error, R?= 0.9934
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APPENDIX D

SPECIFICATION OF ALUMINA SUPPORT (Al,03) TYPE KNH-3 FROM
SUMITONO ALUMINIUM SMELTING CO.,LTD.

Chemical Composition (weight percent)

AlLO; 60-70 %
8i0; 30-35 %
Fe,0; 0.3-0.5%
TiO; | 0.5-0.7%
Ca0 0.1-0.2%
MgO 0.2-0.4%
Na,0 . 0.3-0.4%
K20 0.2-0.3%
ZrO; +HfO, 0.03-0.04 %
Physical Properties
Bulk Density (g/cc) 1.3-1.5
Apparent Spéciﬂc Gravity 3.1-3.3
- Packing Density (Ib/ft*) 20-25

Por Volume (cc/g) 1.0-1.3

Surface Area (mzlg) 340-350




APPENDIX E

Temperature programmed oxidation curve
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Figure E.1 TPO spectra for pentane and pentene dehydrogenation over 0.09 g
of 0.3%Pt 0.3% Sn 0.6%K /Al,0; at 250 °C, 120 min., GHSV 22500 hr"'.
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Figure E.2 TPO spectra for heptane and heptene dehydfogenation over 0.09 g.
of 0.3%Pt 0.3% Sn 0.6%K /Al,0; at 250 °C, 120 min., GHSV 22500 hr™.
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Figure E.3 TPO spectra for octane and octene dehydrogenation over 0.09 g.
of 0.3%Pt 0.3% Sn 0.6%K /Al,0; at 200 °C, 120 min., GHSV 22500 hr™'.




100

18000
16000
14000
12000
10000
8000
6000
4000
2000

CO; area

—e— Pentane

300 400
Temperature (°C)

100 200 500

600

700

~&-— Pentene j

Figure E.4 TPO spectra for pentane and pentene dehydrogenation over 0.09 g.
0f 0.3%Pt 0.3% Sn 0.6%K /Al-0; at 500 °C, 120 min., GHSV 22500 hr”,
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Figure E.5 TPO spectra for heptane and heptene dehydrogenation over 0.09 g
of 0.3%Pt 0.3% Sn 0.6%K /AL0; at 500 °C, 120 min., GHSV 22500 hr",
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Figure E.6 TPO spectra for octane and octene dehydrogenation over 0.09 g’
0f 0.3%Pt 0.3% Sn 0.6%K /ALO; at 500 °C, 120 min., GHSV 22500 hr',
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Figure E.7 TPO spectra for propane déhydrogenation over 0.09 g
of 0.3%Pt 0.3% Sn 0.6%K /AL O; at 500 °C, 120 min..
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