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APPENDIX A

SAMPLE OF CALCULATIONS

The calculations iS"BasEd 6h welc wiliﬁﬂe (Na;0.Si0,.H;0) in B1

and B2 solutions.

Molecular Wei
Molecular Wei
Weight percent 285

Using Sodium Silicate 694 wifh 45 g of water as 4Bfland 32 solution.

Mole of Si ud

MFI Catalyst @lugfjw EJVI%JW Ejl]ﬂi
ARIAINITU UM INYIAY

Fcﬂ- example, to prepare MFI catalyst at Si/Al atomic ratio of 40 by using AICI,

for aluminum source.

Molecular Weight of Al 26.9815

]

Molecular Weight of AICI; 133.3405
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SifAl atomic ratio of 40
mole of AICI: required = 0.3273/40 = 8.1825x 10° mole
amount of AICI; = B.1825x 10™ x 133.3405

n

1.0911 g

SilZn atomic ratio of 40

mole of ZnS0,.7 273/40 = 8.1825 x 10° mole

amount of ZnSO,.7H. 84825 x 107 x 287.54

2353 g

\Z ’ X
This is the amgunt ¢ Ja)anHZ0 and/or ZnSO,.7H;0 used in A1

and B1 solutions. P

AULINYNINYINT
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A-2 Calculation of Metal lon-exchanged ZSM-5 and Metallosilicates

Platinum ion-exchange

Determine the amount of Pt into catalyst = 0.1 wt%
The catalyst use
So that : from the equatiog = :
PY(X + Pt) 7
100 x Pt
(100 - 0.1) x
thus Pt
use Pt(NH).Cl>.H,O (MolgEulfir Weight =, 262,134, 55% Pt)

Weight of Pt(NH3).Gk. % »/(100 - 0.1)] x [100/55]

Zinc ion-exchang : AN, 1
: A J
'I

,d
Determine the" mount of Zn Inaded :rrto cataly

= 05 wt%

T““ﬁ‘*ﬂ‘ﬁ’ll?’lﬁlﬂ‘%’ﬂﬂ']ﬂ‘i

So that : from tHe equation
W’Fwﬂ?fu B IN A Y
Eﬂ xZn 0.5x (X + Zn)
(100 - 0.5) x Zn = 05xX
thus weight of zinc, Zn = 0.5x X/(100-05) g

use ZnS0,4.7H,0 (Molecular Weight = 287.54, 21.98 %Zn)

weight of ZnS04.7H;0 = [0.5 x X/(100 - 0.5)] x [100/21.98] g
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A-3 NH; Temperature programmed Desorption Calculation

Weight Temperature (°C)
600

MK\\\ 0

Figure A-3 Plot of

Chart speed

Range

w

Wi "

We = N |ghtnfdrycataly$t V wow,

™ ﬁUEf?WﬁmW El'lﬂ'ﬁ .
it 60 sec x (b /0.25 cm) (A-2.2)

(A-2.3)

m;_m'aa

Plot (dw/dt) versus temperature.
Wy
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A-4 Calculation of Reaction Flow Rate.

The catalyst used = 0.5000 g
packed catalyst into quartz reactor (inside diameter = 0.6 cm)
determine the average high of catalystbed = H cm. So that,

Volume of b __ =1L , 1 ; cec-cat.
Used Gas Hou

GHSV

Volumetric f ate) 72000 x V i of bed

cc/h

at STP condition :

%Mﬁ"ﬂ&ﬂiﬂlﬂa ﬂﬁ (273.15 + T)/273.15
e AMARSAIU UM INGTA Y




A-5 Calculation of Conversion and Hydrocarbon Distribution of Propane

Dehydrogenation

The propane dehydrogenation activity and product distribution was evaluated

as follow :

Propane Conversion (% x 100
For example : : £ = (Si/Zn =400, Si/Al = 40)
Reaction condition : {SV = 10000 h™",

\\ h time on stream.
From Figure A-5.1
VZ-10 (feed)
area of feed propane--
VZ-10 (product at ;m =
area of CH,, -'!I

area of C; = 58680

wﬁaum NERNEINS
QTR Inendt

area of Cy = B23+ 1474 = 2297
area of Cs= = 19761 + 4188 = 23949
area of Ci-Cy = 115536+58680+201464+1197482+493740+2297+23949

= 2093148



START
B.142
1.458

5.918

PKHO TINE
g.142
1.458
3.3535
5.918

L Py e

TOTAL
START

AREA HK

55
2511332 §

18.532
12.463

21.43

25.627

1DKO

CONC

99.9929

HAHE

682
gaz2

Propane

EWEJ’J'Vltmﬁw 81n3

PKHO

1.458
1.72
2.782
slﬂl
18,532
12.463
21.43
25.627
48.565

Lo RN . T TSR e

TOTAL

8688 v

281464 v
1197482

493748 V¥
23
1474
19761
4188
4899

2898846

qmammmmqwmaﬂ

2.7969
9.6825 EmMIu
57.876  Propane
22.5333  Propylene
B.6392
B.6793-) Butane
B8.9419
B.199¢- Butene
8.2335
188

2.555

f.428
3.702
S.81

97



From Figure A-5.2
Silicon OV-1 (1 h)
determine all of hydrocarbon area into 3 parts

first part are the area of C,-C, = 1299380

R

second part are the area of Cs+

third part are the area of aromatics

area of C, (OV- dréaof Cif ‘L“:- rea of C;-Ca(OV-1

area of C5 (O -I'_i )

- AUEINENTNYINT

area of Cy= (OV-

ammﬁmummmaa
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CHROHATOGRAN 1 HEHORIZED

PKHD TIRE AREA NK I1DHD CONC HANE
1 8.842 238 8.8143—
2 1.955 24 6.8815
3 3.89 1276947 76.5863
4 3.26 19642 SY 1.178
5 3.481 6e T 8.8837 Cy-C,
6 3.587 - T | B.0845
7 3.698 296 TY 8.0178
8 3.789 : B.8664
9 3.918 8.875
18 4.0841 B.10842—

11 8.8865
12 8.8867
13 6.0889
14 8.8813 Cy+
15 B8.0815
1&6 g.8809
17 B.80482
18 8.0828—
19 11.8419—,
28 8.0048
21 B.0814
22 7.2336
23 B.86815
24 8.1295
23 1.4344
26 8.2168
27 B8.3141
28 : : : 8. 96836
29 21.948 e o 6.8014
e = e8.8877
31 8.08185
32 B.Bﬂﬁﬁ
33 . 8256
34 X ‘ .B3s2
s .8876
36 = n ang Nﬂm
37 ] . I B.2721
as -.542 EB ¥ g.eo12
39 E?E.!lé ﬂ BEIE
8.548
44 33 733 ﬁe ¥ 8.809
q W"]«, 831 JTUAN ﬂmﬁ’

4? 21

36.842 131 8.68879

48.27 8.8825
5ﬂ 48.517 14 ¥ B.6088
51 41.415 51 8.8831
52 42.188 54 B.80832
53 42.243 69 ¥ B.80841
54 43.539 49 0.8029

AR e -

TOTAL 1667333 108
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For Flame lonization Detector

Normalized Weight percent = Peak area .
Relative sensitiviiy
Compound Peak area A Relative sensitivity, R AR
methane 71722 0.97 73840
ethane 37554
ethylene 122612
propane 758541
propylene 294714
butane 1308
butene 14159
Cet+ 2217
benzene 176289
Toluene 113030
other aromatics 47089
1641453

g P'“wzr“‘vm%’w YNNI

4| [area C,) x 1ﬂ0].~‘[tutal area - area of C4]
= o/

ARIRTEANTINY A

Cs = 015 %




C= = 181 %
Cst = 024 %
aromatics = 3957 %

Propane conversion = (2511332 - 1197482) x 100

AULINENINYINS
AR TN TN
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A-6 Response Factors for Gas Chromatographic analysis

Table | Relative sensitivity data for Flame lonization Detector

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 22 &Tnmemylm:cane 1.01
Propane 0.98 0.99
Butane 0.29
Pentane 1.00
Hexane 0.96
Octane 1.01
Nonane 1.00
Branched Paraffins h ‘.- ntane 0.99
isopentane pentane 0.99
2,2-Dimethybutane tane 0.99
2,3-Dimethybutane nexane 1.01
2-Methylpentane - « ﬁ“. hexane 1.00
3-Methylpentane \

2-Methylhexane 1.04
3-Methylhexane 1.01
2,2-Dimethylpentane 1.00
2,3-Dimethylpentane thyleyelopentane 1.03
2 4-Dimethylpentane JHime cyclopentane 1.01
3,3-Dimethylpentane Dime thylcyclnpentana 1.00
3-Ethylpentane néthylcyclopentane 1.00
2,2,3-Trimethylbutane | = 1.00
2-Methylheptane : 1.01
3-Methylheptane 1.00
4-Methylheptane hylcyclopentane 0.97
2,2-Dimethylhexane 1MC3- Ethylcycl pentane 1.00
2 ,3-Dimethylhexane 1,1,2-Trimethylcyclopentane 1.03
e o) G NIRRT, |
2,5-Dimethylhexa - yl 1.00
3,4-Dimethylhexan 0.99 1 204-Tnmethylcyclnpantana 0.98
3-Ethylhex e 0.98
2-Methyl-3- ﬁ ﬁ% %{Lm t § | 0.99
2,2,3-Trimeth 0P 0.98
2,2 4-Trimeth ipantane n-Propylcyclopentane 0.97
2.3,3-Trimethylpentane 1.[}1 Cyclohexanes

2,3,4-Trimethylpentane 0.99 Cyclohexane 1.01
2,2-Dimethylheptane 0.97 Methylcyclohexane 1.01




Table | Relative sensitivity data for Flame lonization Detector (continued)
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Compound Relative Compound Relative
Sensitivity Sensitivity

Ethylcyclohexane 1.01 Isopropanol 0.53
1,1-Dimethylcyclohexane 1.03 n-Butanol 0.66
T-1,2-Dimethylcyclohexane 1.01 Isobutnol 0.68
C-1,2-Dimethylcyclohexane 0.99 sec.-Butanol 0.63
T-1,4-Dimethyicyclohexane 0.99 tert.-Butanol 0.74
1MT4-Ethylcyclohexane o098 | Amyl alcohol 0.71
1MC4-Ethylcyclohexane 0.96 0.74
1,1,2-Trimethylcyclohexane . 0.65
Isopropylcyclohexane 0.74
Cycloheptane 0.85
Aromatics 0.84
Benzene 0.60
Toluene
Ethylbenzene 0.62
para-Xylene 0.77
meta-Xylene 0.78
ortho-Xylene 0.80
1M2-Ethylbenzene
1M3-Ethylbenzene 0.01
1M4-Ethylbenzene 0.24
1,2,3-Trimethylbenzene 0.40
1,2,4-Trimethylbenzene 0.48
1,3,5-Trimethylbenzene 0.63
Isopropylbenzene 0.61
n-Propylbenzene _ 0.65
1M2-Isopropylbenzene 4 & | 0. | Est
1M3-Isopropylbenzeng <= o1 0.20
1M4-Isopropylbenzene™" | 0.38
sec.-Butylbenzene m R 0.49
tert.-Butylbenzene 1 I}2 0.52
n-Butylbenzene L= Is@tyla{:etate 0.54
Unsaturates ﬂ u EI Q{L&I mﬂ ‘j’ 0.55
Acetylene at 0.62
Ethylene B GE Methylamylacatata 0.63
Hexene-1 0.72
S WA T AR TR Y | o
Decene-1 u.su
Alcohols Nitragen Compounds
Methanol 0.23 Acetonitrile 0.39
Ethanol 0.46 Trimethylamine 0.46
n-Propanol 0.60 tert.-Butylamine 0.54




Table | Relative sensitivity data for Flame lonization Detector (continued)
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Compound Relative Compound Relative
Sensitivity Sensitivity

Diethylamine 0.61 Pentoxone 0.56
Aniline 0.75 Others (Solvents)
di-n-Butylamine 0.75 Cellosolve 0.45
Ketone Butyl cellosolve 0.62
Acetone 0.49 Isophorone 0.85
Methylethylketone 0.61 Thiophane 0.57
Methylisobutylketone '
Ethylbutylketone
Diisobutylketone
Ethylamylketone
Cycolhexane

AULINENINYINS
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