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Appendices

A-1 Calculation for vapor pressure of methanol

Antoine’s equation

For methanol; .. M | = 80.9 P=1atm
‘i,-t-. : B =0.76982, VpC =-3.10850,
304,15 K
Y

In(lx(Vp/80.—(1-O.408 -8.54796)(0.40860)+ (0.76982)(0.40860)"*

AN 1) el
AR TRIAIBINTING 18 Y

=0.2189 atm

116

(A-1)



A-2 Calculation for Feed Flow Rate

The amount of catalyst used = 0.25 g
The tubular reactor (inside diameter = 0.54 cm)
The average height of catalyst bed = 2.0 cm, so that,

Volume of the catalystbed ~ =nr’h = (22/7) x (0.27)* x 2.0

=0.4582 cm’-cat.

T=measg d ten - .‘ .‘_4 <at atOl‘(OC)

AULINENTNEINS
ARIAIATAUNNINGINY
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A-3 Calculation of GC Peak Area to Concentration

Cx = Ax X Coq X Vyy (A-2)
Aga % Vi
% selectivity = Cy x 100 (A-3)
Cooul
When Cgy = Concentration of the component of interest in the standard mixture, % mol
G Conccntratlo of th ‘ }7/9; in the sample, % mol.
Cwoat = Conce m*%--_ nti the sample, % mol.
Aga = Peak 2 - iR ixture, au.
A = Peak
Vaa =
Vi =
If data of proylene, g ,> - § , 19 )640 Cysa = 15.0 % mol;

O ul, Ciota1 =3.097 % mol

530 % 2.0
640 %10

AW

66% molar

%selﬁ%&lo’ﬂﬂﬂ%‘iﬁﬂ’«iﬂ‘i

awwmnimumwmaa
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A-4 Calculation for Initial Weight of Feed Methanol

PV = nRT (A-4)
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=0.2189 atm, V=

AU INENINYINS
ARIAATUAMINYAE
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A-5 Calculation for Yield of Gas Product and Liquid Product

wt. liquid product x %conversion (A-5)
wt. MeOH

% Yield of liquid product

wt. gas product x %conversion (A-6)
wt. MeOH

% Yield of gas product

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

If wt. MeOH = 0.1517 g, wi» 99 o wt. coke = 0.0022 g

% Yield of gas o 05175 01499 - 0.0022 x 99

AU ININTNEINS
ARIAATUAMINYAE
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methane (1.07)

———_cthane ( 1 23)
o —ethylene (1.68)

e propane (2.22)

cyclopropane (4 97 'y

propylene (5.59)

iso-pentane

n-pentahe<{i3:60)
‘_v,

121

%’—' 1,3- butae‘l;e(4 -40) Gas Chromatographic condition
mmmmﬂmri

QWM&IJ‘SQJ N

Sample size : 2.5 pl

Carrier gas : N,
Column : Alumina PLOT 30 m

™ vinyl acetylene (18.78)

Injector temperature : 220 °C

Detector : FID, 220 °C

Figure A-1 Gas chromatogram of standard mixture C, gas.
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—, methane (1.02)

ethylene (1.67)
propane (2.26)

\l\l\x

propylene (5.60)

as Chromatographic condition
140°C

=

6°C/min

3, °C, 3 min
Sample size : 0.5 ml

AL INENTNEAT

ethyl acetylene (12_35) Column : Alumina PLOT 30 m

| L

Figure A-2  Gas chromatogram of gas product from methanol conversion reaction on
Fe-SBA-15 (Si/Fe ratio = 90) at 400°C (Condition: 0.25 g of catalyst, feed at

GHSV 0f 2000 h™', Tyeon = 35°C, time on stream 30 min.).



TR

2

o LTSN -

123

VITAE

Mr. Kullatat Suwatpipat was born on February 27, 1980 in Bangkok, Thailand. He

received a Bachelor Degree of Science i emistry from Chulalongkorn University in

e st U;! udying Inorganic Chemistry in Faculty of

2001. Since then, he has been a gradt
Science, Chulalongkorn Uf: - "_1-- During studies towards his Master’s

degree, he also received™

and a research grant from,ill adus ngkorn University. His permanent

address is 160/38 Phetkasqfl RghdfP Rasricharean District Bangkok 10160,

AU INENTNEINS
RIANTUNRIINYAY



	References
	Appendix
	Vita

