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APPENDIX A

SAMPLE OF CALCULATION

A1

5 wt% of the support. for all preparation is 2 grams.

If the weight s. So each 100 grams of the

catalyst would compo

Platinum g.
Tin g.
Lithium g.
Hydrochloric aci g.
Alumina support g.
100 g.

g.

platinum metal component is

The platin 4 .compou he
ular we@ﬂ is 517.92, and the platinum

chloroplatinic acid (H}?tClﬁ GH.
content in the compoung is 37.67 wt.%.

The ﬂ %%}Q %Eﬂ ‘ﬁrﬁ}w&fq ﬂ%ate (SnClp.2H00), i

molecular weight is 118.69, and the tin content in the compound is 51.02 wt.%.

~ SRS I —

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

is 1.19 kilogram per liter.
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The calculation procedure of the amount of each ingredients for the required
composition  of the (0.30 wt.%)Pt-(0.30 wt.%)Sn-(0.60 wt.%)Li/AlpO3 catalyst
shows below.

For 2 grams of alumina support used :

(1) Platinum required = (0.30/94.10)(2) g.

- 6.376x10°3 g.

W g marasronos
,:' éto 37.67)(6.376x10 ')Z.

0)(2) g-

)(6.376x10°3) g.

(3). Hydrochlo ;
(4). Lithium required = 4 (0.60/94.10)(2) :L
ﬂ%ﬁ ymgdmwﬂm .
ARIAINTUINIINBIND -

_As the pore volume of the alumina support is 1 ml./g., the total volume of
impregnation solution that must be used is 2 ml. By the requirement of the incipient
impregnate method, the de-ionized water is added to the above solution unit the volume

equals to the alumina pore volume. This solution is used as the impregnating solution.



A.2 Qalmuanm_atmelaLammle_Qn_catallsL

Let the weight of catalyst used = w g.

height of CO peak after adsorption = A : unit
height of 0.18 ml. standard CO peak = B unit
Amounts of CO adsorped on catalyst = B-A unit

[(B - A)/B](0.18) ml.
24.86 x 103 ml.

Volume of CO adsorbed on

Volume of gas 1 mole a 30°(

Mole of CO adsorbed on catalyst

7 »ans)/zmaaxm%] mole
Molecule of d N s,

1-A/B)](6.02x1023) molecule
/B] molecule of CO/g. cat.

A.3

(A.3.1)

whers ﬂ%&k’} WA T T

saturated vapour. pressure of N£ (or adsorbed gs)
9 ‘W’] Gasiivetume (18R
equilibrium vapour pressure of
v = volume of gas adsorbed at pressure P, ml.
at the ‘NTP/gram of sample
Vm = Vvolume of gas adsorbed in monolayer, ml.
at the NTP/gram of sample
C = exp(Eq-Eo/RT)
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where :  Eq = heat of-adsorption on the first layer
Eo = heat of condensation of adsorbed gas on all the
layers
assume C — 0O , then
X = 1 +(x) (A.3.2)

let : Vm =

o form the No

(A.3.3)

where : V =

-
1]

(273.15/T) Py

ﬂuaqwaﬂsWHWﬂi

partial pressure

ammnmmnmmaﬂ (39

Flow of (He+Ng)

= 0.3 atm

No saturated vapour pressure, P = 1.1 atm = 836 mm. Hg
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X = P/P, = P/11

How to measure v

So S1

desorption No cali at

3

3 71 . “\&\ ./g of catalyst (A.3.5)

?*
A

>

= -
H-’d

17 (flow of k of He)/1.1]

where : w =

flow. of - mI.NTP/g of cat.

=

Fw—" (A.3.6)

where : = surfage_ area from Iiterat of No

ﬂ U RERS NS
"} mﬂﬁﬂﬁmﬂmﬁwmaﬂ e

A.4
R = Resistance of catalyst
D = Diameter of pellet
L = Thickness of pellet

93



p = RA = RTD/4 (A.4.1)

Electrical Conductivity = _1 (A.4.2)

A.5 Calculation of H/C ratio by Temperature Pregrammed Oxidation (TPO) method.

From oxidatio

CHy + (1 + (A.5.1)
Where Xx
From Temperature
mole of O consumed JGadi- < tota of eonsumed x correct. factor 1

moleofCOgproduced of COo produced xcorrect. factor 2
(A.5.2)

correction factor1 (A.5.3)

ﬂumwwwmm
amwmm W?ﬂwm‘l

H/C ratio = 4 total area of Op consumed x K - 1 (A.5.4)
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A.6 Free Electron (base on Conductivity Unit : ohm 'em ™)

The free electron value could relate to strength of active sites. It was calculated

from conductivity.

A = Conductivity of (0.3wt%)Pt—(0.3wt%)Sn—(0.6wt%)M/Al203
M = Li, Na, K
B = Conductivity of (0.3wi%)Rt-(0.3wt%)Sn/Al,0,
C = Conductivity of (0.6wt
B
(A.6.1)

Lo A

i
J
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APPENDIX B

THE AMOUNTS OF COVERED METTAL ACTTIVE SITES BY COKE DEPOSITION

B.1
A =
B. =
C = Metal acti
% Total coke = A-B*100
| Ny
(B.1.1)
% Irreversible (»IRC) = A-C*100
e
= 4 (8.1.2)
% Reversible : VA< (%RC) = C-B*100
(B.1.3)

= Metal active sites of fresh catalyst

%E"’Mﬂﬁ‘w{*@ﬂ‘i
0 W'mmnwm'n NYNaYy



APPENDIX C

SPECIFICATION OF ALUNINA SUPPORT (Al203) TYPE KNH-3
FROM SUMITOMO ALUMINIUM SMELTING CO.,LTD.

Table C.1 Specification of alumina support (KNH-3).

SR

¥ ¥ ¥ 8 8 & 8

- Bulk Dethy (g/cc)

ﬁﬂﬁﬂm ‘ﬁwﬁl'im

- Pore Volume (cc/g) « g.‘] 0-1.3

q \Suitaoe Ated (m3/g) | 1| /] | 3404380 | ) T




APPENDIX D

SAMPLE OF CHROMATOGRAM

 aemmassossmsscs TR B ) 7,

7.192
CHROMATOPAC
SAMPLE NO 0O 441
REPORT NO 53
PKNO TIME 5 ARER MK CONC NAME
1 = 0.0379 Methane
2 0,0551 Ethane-ethylene
3 i Propane
4 : g 67 Propylene
5 1 0.0296 Butane

¢ 5283696

ﬂﬁaqwﬂﬂswawni

gure D.1 Samp|e.pf chromatogram

amaﬂnimummmaa
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