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APPENDIX A
CALCULATION OF CATALYST PREPARATION

The sample calculation shown Dbelow is for 0.3wt%Pt/0.3wt%
0.6wt%K/Si02 The hydrochloric acid is also added to the impregnation solution hy
5% wt the silica support. The silica support weight used for all preparation is 2
grams.

If X grams of silica 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 0.05xX g

Silica support X g

Then 03+03+06+(0.06X)+X = 100 0
X - 94,0952 g

The Platinum compound used is chloroplatinic acid (TLPtCI6.6TLO), its
molecular weight is 517.92, and the platinum content in the compound is 37.67 % wit.
The stock solution of chloroplatinic acid has the concentration of 1 ¢ in 25 ml of
water,

The tin compound used is stannous chloride dihydrate ( 02.2 20), its
molecular weight is 118.69, and the tin content in the compound is 51.02 %wt.

The potassium compound used is potassium nitrate (KNO3J), its molecular
weight is 101, and potassium content is 38.61 %wt. The stock solution of potassium
nitrate has the concentration 3 g in 25 ml of water

Concentration of hydrochloric acid solution is 37% vol by vol, its density i
1.19 kilogram per liter,
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The calculation procedure of the amount of each ingredient for the required
composition of 0.3wt.%Pt/0.3wt.%Sn-0.6wt.%K/Si02catalyst shows below.

For two grams of alumina support used:

1) Platinum required = (0.3x2)/94.100 0
=6.37x10'3 g
Chloroplatinic acid required = 6.37x10'3 100x25/37.67 ml
= 0.4232 m
2) Tin required = 2x0.3/94.0952 g
= 6.376x103 g
Stannous chloride dihydrate required
= 6.376x10'3 100/51.02 ¢
=0.0125 g
3) Potassium required = 2x0.6/94.0952 {
= 0.0128 g
Potassium nitrate required = 0.0128x100x25/(38.61 x3) ml
= 0.2763 ml
4) Hydrochloric and solution required
= 2x0.05 g
=0.1 g
The amount of hydrochloric and by volume
= 0.1/(1.190x0.37) ml
=0.2211 m

As the pore volume of the silica 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 silica pore volume.
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APPENDIX B
CALCULATION OL TEMPERATURE IN SATURATOR

Set the vapor pressure of reactants to the requirement by adjust the
temperature of saturator following the antoine equation [198]:

Logp=A- B

0+
When p = vapor pressure of reactant, mm Hg
t = temperature, °C
A, B and C = constants

The values of constants are in Table B-I

Table B-l The value of constant

Reactant A B C

n-Pentane 15.8333 247707 -39.94
1-Pentene 15.7646 2405.96 -39.63
n-Hexane 15.8366 2697.55 -48.78
1-Hexene 15.8089 2654.81 -47.30
n-Heptane 15.8737 2911.32 -56.51
1-Heptene 15.8894 2895.51 -53.97
n-Octane 15.9426 3120.29 -63.63

1-Octene 15.9630 3116.52 -60.39
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CALCULATION OF FLOW 2 AND HYDROCARBON WHEN VARIED

HZHC RATIO

Atratio of HZJHC = 1
From C3H820% balance with

C3HEN2=20/80
= 14
4C3H8=N2

Feed input is 30 ml/min.
Thus,
C3H8+ N2+ h2=30
C3H8+ 4C3H8+ C3HE =30
c3h8 =30/6
=5

Consequently, flow rate of hydrogen = 5 ml/min
flow rate of C3Hg = 25 ml/min

ml/min
ml/min
ml/min

ml/min
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APPENDIX D
CALIBRATION CURVE OF CARBON DIOXIDE CONTENT

Table D-| Detected area and estimated weight of carbon by feeding 100%CO2 0.405
ml/min mixed with helium in various flow rate through porapak Q column on GC
BAIT at 110°c detector temperature and 90°c column temperature, using (1.5ml)
sampling loop

Carbon content (mg) Average area (a.u.)
0.001293 2218
0.002138 3738
0.004051 7079
0.005375 9379
0.007239 12587

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= 5.7410 X 10'7

Where least square error, R2= 0.9999



0.008

0.006 - y = 5.7410E-07x
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Figure D.I Calibration curve of carbon dioxide on GC 8AIT
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APPENDIX E
CALCULATION OF METAL ACTIVE SITES

To calculation metal active sites of the catalyst by purity CO adsorption at
room temperature have the procedure as follows:

Let the weight of catalyst used = g

Height of CO peak after adsorption = A unit

Height of 40 1 standard CO peak =B unit

Amounts of CO adsorbed on catalyst =B-A unit

Volume of CO adsorbed on catalyst = [(B-A)/B](40)

Volume of gas 1 mole at 30°C = 24.86x1 06

Mole of CO adsorbed on catalyst = [(B-A)/B][40/24.86x106) mole

Molecule of CO adsorbed on catalyst
= 1.61x10'6[(B-A)/B] [6.02x 1023]
molecules
Metal active sites = 9.68x1017[(B-A)/BW] molecules of CO/g.cat.



184

For Flame lonization Detector
Normalized Weight percent = Peak area
Relative sensitivity

In this compound, it would be suggested that they are aromatic compound. Relative
sensitivity is about L. Thus, peak area is assumed to equal to normalized weight.

Compound Peak area mol mol fraction (Mn) ~ log M,
c8 36362 318.17 0.364 -0.44
c9 48839 452.21 0.434 -0.36
Cio 23761 198.01 0.190 -0.72
C, 131 5.53 0.005 -2.21
Ci2 956 6.64 0.006 -2.20
Total 91176 1041.17

From Schulz-Flory Distribution
Log (Mn)=nlog(a) + log ((I-a)/a))

Subsequently, plot log (M,) versus n

0 s
1)
o 9
-3 ,
0 5 10 15
Carbon Number
From this graph, slope=loga

Probability of chain growth a= 10dpe = 0.29
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APPENDIX F
CALCULATION OF PROBABILITY OF CHAIN GROWTH (a)
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Response Factors for Gas Chromatographic analysis

Table F-1 Relative sensitivity data for Flame lonization Dectector [199]

Compound Relative Compound Relative
Sensitivity Sensitivity

Normal Paraffins 3,3-Dimethylheptane 1.00
Methane 0.97 2,4-Dimethyl-3-ethylpentane 0.99
Ethane 0.97 2,2,3-Trimethylhexane 1.01
Propane 0.98 2,2,4-Trimethylhexane 0.99
Butane 1.09 2,2,5-Trimethylhexane 0.99
Pentane 1.04 2,3,3-Trimethylhexane 1.00
Hexane 1.03 2,3,5-Trimethylhexane 0.90
Octane 1.00 2,4,4-Trimethylhexane 1.01
Nonane 0.97 2,2,3,3-Tetramethylpentane 1.00
Branched Paraffins 0.98 2,2,3,4-Tetramethylpentane 0.99
Isopentane 1.05 2,3,3,4-Tetramethylpentane 0.99
2,2-Dimethybutane 1.04 3,3,5-Trimethylheptane 0.99
2,3-Dimethybutane 1.03 . 2,2,3,4-Tetramethylhexane 1.01
2-Methylpentane 1.05 2,2,4,5-Tetramethylhexane 1.00
3-Methylpentane 1.04 Cyclopentanes

2-Methylhexane 102 Cyclopentane 1.04
3-Methylhexane 1.02 Methylcyclopentane 1.01
2,2-Dimethylpentane 102 Ethylcyclopentane 1.00
2,3-Dimethylpentane 0.99 1,1-Dimethylcyclopentane 1.03
2,4-Dimethylpentane 1.02 T-1,2-Dimethylcyclopentane 1.01
3,3-Dimethylpentane 1.03 C-1,2-Dimethy!cyclopentane 1.00
3-Ethylpentane i.02 T-1,3-Dimethy!cyclopentane 1.00
2,2,3-Trimethylbutane 1.02 C-1,3-Dimethylcyclopentane 1.00
2-Methylheptane 0.97 1M 12-Ethylcyclopentane 1.01
3-Methylheptane 1.01 1MC2-Ethylcyclopentane «1.00
4-Methylheptane 1.02 IMT3-Ethylcyclopentane 0.97
2,2-Dimethylhexane 101 1IMC3-Ethylcyclopentane 1.00
2,3-Dimethylhexane 0.99 1,1,2-Trimethylcyclopentane 1.03
2,4-Dimethylhexane 0.99 1,1,3-Trimethylcyclopentane 1.04
2,5-Dimethylhexane 1.01 T-1,2C3-Trimethylcyclopentane 1.00
3,4-Dimethylhexane 0.99 T-1,2C4-Trimethylcyclopentane 0.98
3-Ethyihexane 1.00 C-1,2T3-Trimethylcyclopentane 0.98
2-Methyl-3-ethylpentane 0 98 C-1,2T4-Trimethylcyclopentane 0.99
2,2,3-Trimethylpentane 1.02 Isopropycyclopentane 0.98
2,2,4-Trimethylpentane 1.00 n-Propylcyclopentane 0.97
2,3,3-Trimethylpentane 1.01 Cyclohexanes

2,3,4-Trimethylpentane 099 Cyclohexane 101

2,2-Dimethylheptane 0.97 Methylcyclohexane 1.01
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Table F-I Relative sensitivity data for Flame lonization Dectector

Compound

Ethylcyclohexane
111-Dimethylcyclohexane
T-1,2-Dimethylcyclohexane
C-1,2-Dimethylcyclohexane
T-1,4-Dimethylcyclohexane
1MT4-Ethylcyclohexane
1MC4-Ethylcyclohexane
11,2-Trimethylcyclohexane
Isopropylcyclohexane
Cycloheptane

Aromatics

Benzene

Toluene

Ethylbenzene
para-Xylene

meta-Xylene
ortho-Xylene
1M2-Ethylbenzene
1M3-Ethylbenzene
1M4-Ethylbenzene
1,2,3-Trimethylbenzene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Isopropylbenzene
n-Propylbenzens
1M2-Isopropylbenzene
1M3-Isopropylbenzene
1M4-Isopropylbenzene
sec.-Butylbenzene
tert.-Butylbenzene
n-Butylbenzene
Unsaturates
Acetylene

Ethylene

Hexene-1

Octene-1

Decene-1
Alcohols

Methanol

Ethanol

n-Propanol

Relative
Sensitivity
1.01
1.03
1.01
0.99
0.99
0.98
0.96
1.01
0.98
1.01

1.12
1.07
1.03
1.00
1.04
102
102
1.01
1.00
0.98
0.97
0.98
0.97
1.01
0.99
1.01
0.99
1.00
1.02
0.98

1.07
1.02
0.99
103
1.01

0.23
0.46
0.60

Compound

Isopropanol
n-Butanol

Isobutnol
sec.-Butanol
tert.-Butanol

Amyl alcohol
Methylisobutylcarbinol
Methylamyl alcohol
Hexyl alcohol

Octyl alcohol

Decyl alcohol
Pentoxol
Aldehydes
Butyraldéhyde
Heptanoic aldehyde
Octaldehyde
Capric aldehyde
Acids

Formic

Acetic

Propionic

Butyric

Hexanoic
Heptanoic
Octanoic

Esters
Methylacetate
Ethylacetate
Isopropylacetate
sec.-Butylacetate
Isobutylacetate
n-Butylacetate
Isoamylacetate
Methylamylacetate
Ethyl-(2)-ethylhexanoate
Hexylcaproate
Cellosolve acetate
Nitrogen Compounds
Acetonitrile
Trimethylamine
tert.-Butylamine

Relative
Sensitivity
0.53
0.66
0.68
0.63
0.74
0.71
0.74
0.65
0.74
0.85
0.84
0.60

0.62
0.77
0.78
0.80

0.01
0.24
0.40
0.48
0.63
0.61
0.65

0.20
0.38
0.49
0.52
0.54
0.55
0.62
0.63
0.72
0.78
0.50

0.39
0.46
0.54



188

Table F-I Relative sensitivity data for Flame lonization Dectector

Compound Relative Compound Relative
_ _ Sensitivity Sensitivity
Diethylamine 0.6L ~ Pentoxone 0.56
Anilire 0./5  Others fSoIvents)
di-n-Butylamine 075  Cellosolve 0.45
Ketone Bu IceIIosoIve 0.62
0.49 SOP %rone 0.85
I\/Ieth Ieth |ketone 0.61 hiophane 0.57
%th% |sobut[yI ketone 0.71
Et ketone 0.71
D||so uty ketone 0.72
Ethylamylketone 0.80
Cycolhexane 0.72
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APPENDIX G
SPECIFICATION OF ALUMINA SUPPORT (AL.O:) TYPE KNH-3

Chemical Composition Weight percent

Al20s 60-70

Si02 30-35

Fe20 3 0.3-0.5

lio2 0.5-0.7

Ca0 0.1-0.2

MgO 0.2-0.4

Na2) 0.3-04

k20 0.2-0.3
Zr02+ Hf02 0.03-0.04

Physical properties

Bulk Density (g/ml) 13-15
Apparent Specific Gravity 3.1-3.3
Packing Density (Ib/ft3) 20-25

Pore Volume (ml/g) 1.01.3

Surface Area (m/g) 340-350
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