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APPENDIX

A-1 Physical Property of the Two Commercial Mordenites

H-mordenite

Si/Al mol ratio (in cataloglm o 9155 110
Si/Al mol ratio (Analysis resu g S : 120
Na,O (wt.%) . | <0.05
Surface area (BET, m?”/ 420
Crystal size (um) 0.1x0.5
Mean particle size (prh) 4 5-7

T

,l-“

AUEINENTNEINS
MIAN TN NN ING Y
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B-1 Calculation for Vapor Pressure of Methanol
Antoine’s equation

In (P x (Vp/Po)) = (1-X)'[(VpA)X + (VpB)X'? + (VpC)X® + (VpC)X] (A-1)
Where P = Total pressure

Vp = Vapor pressure

P. = Ceritical pressure

X = 1=({1/Ty; T. =0kl perature, T = trial temperature (K)

VpA, VpB, VpC,
Example: Determinationsof

For methanol;

In (1x(Vp/80.9) 0.41055) + (0.76982)(0.41055)"*

3 4(1.54481)(0.41055)°]

In (Vp/80 9)
Vp/80.9 = cxp(-5.883) = 2.507" _—___-~_t :

Vp :! =072 -

i¥

ﬂUEJ’JVIEJVIﬁWEJ’]ﬂi
qmmmmumwmaa
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B-2 Calculation for Feed Flow Rate
The used catalyst=0.4 g
Packed catalyst into borosilicate reactor (inside diameter = 0.54 cm)
Determine the average height of catalyst bed = 2.6 cm, so that,
Volume of bed =mr’h = (22/7) x (0.27)* x 2.6
=0.5957 cm’-cat.

Use Gas Hourly Space Velocity (GHS V)72 000 h!

GHSV = Volumetr : P condition

‘‘‘‘‘

1 v rate ) ) . . 1‘""'-. 01 4 3
Volumetric flow ra ) 5 0 cm’/h

At room temperature
Volumetric flo

Where T = meas saturator (°C)

ﬂutl’J"fIEWlﬁWEl’lﬂﬁ
ammmmumwmaﬂ
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B-3 Calculation for Conversion of Methanol in MTO reaction

Methanol conversion activity was evaluated in term of conversion of methanol into

other hydrocarbons.
Methanol conversion (%) = (Ain— Agw) x 100 (A-2)
Ain

Where A = GC peak area of methanol

If Aj, =10650 ; Ay = 0

Methanol conversio (10650-0 )x 100

10650

Z.,

w1 00%

AU INENTNYINS
AR TN TN
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B-4 Calculation of GC Peak Area to Concentration

Cx - Ax X Cgg X Vg (A-3)
Agqg X Vi
% selectivity = C, x 100 (A-4)
Ceotal
When Cgy = Concentration of the component of interest in the standard mixture, % mol
C, = ‘ ogent in the sample, % mol
Cooal t in the sample, % mol
Aga = Peak area of the componentiii.stan dard mixture, au
Ay =
Vg =
Vi =
If data of proylene, -y ; . ' \' 6; Cgq = 15.0 % molar;
pl," Ciota = 13.13 % molar
-------- 1.5
4 25% molat
%sﬁmrwﬂmma'

13 13

’QW’]Mﬂ‘imkﬁﬂ?’mmﬁﬂ
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B-5 Calculation for Initial Weight of Feed Methanol

PV = n RT (A-5)
When P = partial pressure of methanol, atm
V = volumn of gas, L

n = mole of methanol, mol

AU IneningIns
AN ITUNM NG Y
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B-6 Calculation for Yield of Gas Product and Liquid Product

% Yield of liquid product = wt. liquid product x 100 (A-6)
wt. MeOH
% Yield of gas product = wt. gas product x 100 (A-7)
wt. MeOH

When wt. gas product = wt.MeOH— id product — wt. coke

If wt. MeOH = 0.2303 g, wt.

% Yield of liquid“prody

% Yield of gas pfbd e\ 20,0925 - 0.0162 x 100

AUEINENTNYINS
ARIANTAUNNING A Y
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methane (2.73)

T . ethane (3.09)

s ethylene (3.94)
propane (5.23)

1\N

_________ cyclopropane (9.77

N,
==
iso-butane (12.28) "

n-butane (13.20)

g acetylene(14.3

> propylene (10.99)

LRl ]
LY

trans-2-butylene 2

?——
L

iS 0-DU A
cis-2-butylene (
iso-pantane (23.26) —_

methyl acetylene (26.77)

I
3-butad1ene(27 45)

W Gas Chromatocraﬁhic condition

ﬂuaqwaﬂswa
RIA9INTU NI Y

ethyl acetylene (33.62) 35°C, 5 min

140°C

¥

Sample size : 1.5 pl
vinyl acetylene (36.09) Carrier gas : N5, 3.4 cm’/minat 26 °C
Column : Alumina PLOT 30 m

Injector temperature : 200 °C

Figure A-1 Gas chromatogram of standard mixture C4 gas.
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methane (2.77)

ethane (3.13)
[_ = ethylene (3.98)
—

“ propane (5.29)

. propylene (10.98)

&= iso-butane (12.25)
ane (13.25)

- U o
i s
1
[}
(!

iso-butylene (22.22)

_‘= {.‘ sraphic condition

m 140°C

3°C/min

ﬂuﬂqwﬂﬂ Tl
i ammnimuﬁmmﬂm

Column : Alumina PLOT 30 m

Injector temperature : 200 °C

Figure A-2  Gas chromatogram of gas product from methanol conversion reaction on
H-MOR (Si/Al ratio = 120) at 500°C (Condition: 0.4 g of catalyst, feed at

GHSV 0f 2000 h™', Tyeon = 29°C, time on stream 40 min.).
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