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Appendix

A-1 Calculation for Vapor Pressure of Methanol

Antoine’s equation

In (P x (Vp/Pc)) = (1-X) [(V} ; ' (A-1)

Vp = Vapor pre :
P, = Critical \
B L \ 0
X = | temperature \.‘\ ial temperature (K)

For methanol; S2.616 S P=1atm
pB = 0.76982, VpC =-3.10850,

VpD=154481,  T=30°C=301,15K

I!i-f-‘

.r!‘ : oU T
|
) iF

In (1x(Vp/80.9)) ?@.40360)"[(-8.5@96)(0.40860) +(0.76982)(0.40860)'

AU B I hapihop e phguor

WANNDINNBIINYAY

Vp =0.2189 atm
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A-2 Calculation for Feed Flow Rate
The used catalyst=0.3 g
Packed catalyst into borosilicate reactor (inside diameter = 0.54 cm)
Determine the average height of catalyst bed = 1.6 cm, so that,
Volume of bed =nr’h = (22/7) x (0.27)* x 1.6

=0.3666 cm’-cat.

Use Gas Hourly Space Velocity (GHS V) " ) b
. L
\/

GHSV = Volumetric " STPcondition

Volumetric floy

At room temperature
Volumetric flow#fate

Where T = measufed crhffive of ol saturator (°C)

AULINENTNEINS
ARIAIN TN TN
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A-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— Aow) x 100 (A-2)

Ain
Where A = GC peak area of methanol

If A, =8620 ; A, = 66

Methanol conversion (8620—-66 )x 100

8620

AULINENINeINg
ARIANTAUUNINGIAY
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A-4 Calculation of GC Peak Area to Concentration

Cx = Ax % Cyg X Vad (A-3)
Agq % Vi V
% selectivity = C, x 100 (A-4)
Crotal
When Cgyyq = Concentration of the component of interest in the standard mixture, % mol
Cy = Concentratio " “ompoueut in the sample, % mol.
Coal = Concen 1O ] > .the sample, % mol.
Agd = Peak i dard'mixture, au.
A = Peak are;
Vid = injecteg
Vi = injecteq
If data of proylene,  Apropffene 5105380 90640; Cgq=15.0 % molar;
Crotal = 3.097 % molar
Y]
80%15.0 x 2.0
19064010
AN ﬂ NINYINT
% selecﬂ'/lty to propylene = 1 66 x 100

awm\mmumwmaa

= 53.54
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A-5 Calculation for Initial Weight of Feed Methanol

PV = nRT (A-5)
When P = partial pressure of methanol, atm

V = volumn of gas, L

n = mole of methanol, mol

R = constant = 0.082 atm

T = temperature of

If P=0.2189atm, V=0.

AULINENINYINT
ARIANTAUNNING 1A Y



131

A-6 Calculation for Yield of Gas Product and Liquid Product

Il

% Yield of liquid product
(A-6)

wt. liquid product x %conversion

wt. MeOH

% Yield of gas product wt. gas product x %conversion

(A-7)
wir MeOH
When wt. gas product =_wi VIEOH liquid-pieduet— wt. coke
Lh-_-k-!

If wt. MeOH = 0.151 , wt.coke = 0.0022 g

% Yield of liquig

517.50.1199 - 0.0022 x 99
A \ 0.1517

F A

% Yield of gas prodiic

Ih:'d

ﬂ'lJEl’J‘VIEWI‘ﬁWEI’]ﬂ’ﬁ
qmmnmuma‘nmaa
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methane (2.69)
ethane (3.04)

ethylene (3.84)
— propane (5.06)

mh

- cyclopropane (9.5

propylene (10.69)

iso-butane (1 1,08

n-butaneM
= acetylene(1 35

trans-2-butyle

iso- butyl
cis-2-butylene
iso-pantane (2286

Ly;‘. 1"'

@ methyl acetylene (26.46)

7 uﬁﬁ w‘ﬁ*m e
ammnimu NMINYR

= ethyl acetylene (33.29) 35°C, 5 min

°C

min

Sample size : 2.0 pl
Viny] acetylene (3577) Carrier gas . N2
Column : Alumina PLOT 30 m

Injector temperature : 200 °C

Figure A-1 Gas chromatogram of standard mixture C, gas.
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methane (2.64)
Cq'——' ethane (3.00)
E > ethylene (3.84)
s : > propane (5.05)

p————— propylene (10.78)

iso-butane (11.92)

lﬂm

7-pDutance (1286)

3 ;

iso-butylene (21.98)

-
AX )
romtographic condition

. 140°C

AULININTNGINT vo
QRN T NTIINAY

Carrier gas : N,

Column : Alumina PLOT 30 m

Injector temperature : 200 °C

Figure A-2  Gas chromatogram of gas product from methanol conversion reaction on
H-Fe-MFI (Si/Fe ratio = 90) at 400°C (Condition: 0.3 g of catalyst, feed at

GHSYV 0f 2000 h™', Teon = 30°C, time on stream 40 min.).
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