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NOMENCLATURE

c.1

p.i

ร

ร

T

พ

a c t i v i t y  o f i-com ponen t 

hea t o f c a p a c ity  (J /°K  m ol) 

m o la r c o n c e n tra t io n  o f  the  f re e  a c t iv e  s i t e s  re fe r re d  to  the  

u n i t  mass o f th e  c a ta ly s t  (m ol/m ass o f  c a ta ly s t )  

m o la r c o n c e n tra t io n  o f  i-com ponen t (m ole/m ass o f c a ta ly s t )  

G ibbs f re e  energy (c a l/m o l o r J /m o l) 

s ta n d a rd  G ibbs f re e  energy o f  re a c t io n  (k J /m o l)  

s ta n d a rd  G ibbs f re e  energy o f  com bustion  (k J /m o l)  

s ta n d a rd  G ibbs f re e  energy o f  fo rm a tio n  (k J /m o l) 

h ea t o f  r e a c t io n  (K J/m o l) 

s ta n d a rd  h e a t o f com bustion  (K J /m o l) 

s ta n d a rd  h ea t o f  d is s o c ia t io n  (K J /m o l) 

s ta n d a rd  h ea t o f fo rm a tio n  (K J/m o l) 

e q u i l ib r iu m  co n s ta n t 

a d s o rp t io n  ra te  c o n s ta n t 

d e s o rp t io n  r a te  c o n s ta n t

ra te  c o n s ta n t f o r  d i r e c t  re a c t io n s  in  th e  adsorbed phase

ra te  c o n s ta n t f o r  re v e rs e  re a c t io n s  in  th e  adsorbed phase

p a r t i a l  p re ssu re  o f  i-com ponen t (atm)

t o t a l  p re s s u re  (atm)

ra te  o f  re a c t io n

s ta n d a rd  e n tro p y  (J /°K  m ol)

number o f  a c t iv e  s i te s

te m p e ra tu re

w e ig h t o f  c a ta ly s t  (gm)



191

X mole f r a c t io n  a t e q u i l ib r iu m

p d e n s ity  (m ass/volum e)

fu g a c ity  c o e f f ic ie n t  o f  i-com ponen t



APPENDIX A

The fo l lo w in g  c a l ib r a t io n  cu rves  

Chromatography model 8AIT (TCD) w ith  th e

o b ta in e d  fro m  Shimadza <$as 

o p e ra t io n s  :

In j/D E T  te m p e ra tu re  

Column tem pe ra tu re  

C a r r ie r  gas

C a r r ie r  gas p re ssu re  o f  MS-5A

C a r r ie r  gas p re ssu re  o f PT

Flow r a te  o f  c a r r ie r  gas in  MS-5A column

Flow r a te  o f  c a r r ie r  gas in  PT column

MS-5A d e te c ted

PT d e te c ted

P o la r i t y  MS-5A 

P o la r i t y  PT

150°c
125°c
He

3 .4 -3 .5  a tg  

5 a tg  

32 m l/m in  

60 m l/m in  

CH4 and CO

C02 , DME, C2H6 , C3H8, H20

MeOH

+

and
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APPENDIX B

EXPERIMENTAL RESULTS OF CATALYST NO. 1

R eaction  C o n d it io n  p = 40 a tg

GHSV = 2000 h r "

R e a c tion  Tem perature ( °C) 208 237 265 296

๓ 3 OH (%) 52.64 75.68 65.60 46.01

๓ 2 (%) 14.47 9 .46 14.22 21.57.

๓ 4 (%) - - 2 .13 6 .38

P ro du c t
ร  6 (%) - - 1.37 4 .28

S e le c t iv i t y C3H8 (%) - - 1.31 2 .97

C2H4 (%) - - - -

C3H6 (%) - - - -

ch3och3 (%) - 5 .40 8.25 17.89

o th e r H. C(%) 32.89 9 .46 7.12 0 .90

t o t a l  H. C(%) 32.89 9 .46 11.93 14.53

C onvers ion  o f  CO (%) 4 .057 7.89 20.87 33.75

Space-Time Y ie ld  o f  ๓ 3OH, 0.6356 1 .777 ] 4.0746 4.6215

(mo1/1 - c a t . h r )

Space-Time Y ie ld  o f DME 

( m o l / l - c a t . h r )
- 0.0634 0.2562 0.8985



R e a c tio n  C o n d it io n  p = 40 a tg

GHSV = 4000 h r ” 1

R eac tion  Tem perature (°C ) 207 236 263 293

๓ 3 OH (%) 52.63 68.57 56.98 52.29

C02 (%) 13ol6 10.0 12.29 18.95,

๓ 4 (%) - - 2.68 1.04

P ro du c t
ร  6 (%) - - 1.23 1.96

S e le c t iv i t y ร 118 (%) - - - 1๐27

C2H4 (%) - - - -

C3H6 (%) - - - -

ch3och 3 (%) - - 5 .59 14.38

o th e r H.c(%) 34.21 21.43 21.23 10,11

t o t a l H.C(7.) 34.21 21.43 25.14 14.38

C onvers ion  o f  CO (%) 2 .12 3.59 9.023 15.15

Space-Time Y ie ld  o f CH30H,
ว .6641 1.4653 3.0603 4.7154

(m o l/1 - c a t . h r )

Space-Time Y ie ld  o f 

( m o l / l - c a t . h r )

DME
- - 0.1501 0.6484



R e a c tio n  C o n d it io n p 40 a tg

GHSV = 8000 h r -1

R e a c t ion  Temperature ( °C) 204 235 267 295

CH30H (%) 33.34 56.53 46.23 46.29

C02 (%) 9 .52 13.04 10.38 21.07

ch4 (%) - - 1.5 4.21

P ro du c t C2»6 (%) - - 0.66 1.78

S e l e c t i v i t y C3H8 (%) - - - 2 .31

C2H4 (%) - - - -

C3H6 (%) - - - —

ch3och3 (%) - - 5 .66 11.28

o th e r  H. C(%) 57.14 30.43 35.58 13.06

t o t a l  H. C(%) 57.14 30.43 37.74 21.36

C onvers ion  o f  CO (%) 2 O 3 2.75 ■ 11.3 18.53

Space-Time Y ie ld  o f  ๓ ร0แ,
ว . 9129 1.8507 6.219 10.2114

( m o l / l - c a t . h r )

Space-Time Y ie ld  o f  DME 

( m o l / l - c a t . h r )
- - 0.3807 1.2442



R e a c tio n  C o n d it io n p 40 a tg

GHSV = 16 ,000  h r

R eac tion  Temperature ( ° c ) 203 232 266 295

CH30H (%) 1 2 e. 5 40.23 54.24 47.86

C02 (%) 18.75 9.77 13.56 15.38.

CHa (%) - - - 4 .68

P roduc t C2H6 (%) - - - 1.30

S e l e c t i v i t y C3H3 <Z) - - - -

C2H4 (%) - - - -

C3H6 (Z)
- - - —

ch3och3 (%) - — 10» 17 8.55

o th e r  H.C(%) 68.75 50.00 22.03 ,22.23

t o t a l  H .c(%) 68.75 50.00 22.03 28.21

Convers ion  o f  CO (%) 0.88 1.94 3.29 7.17

Space-Time Y ie ld  o f  CH^OH,

( m o l / l - c a t . h r )
0.2619 1.8582 4.2488 8.1704

Space-Time o f  Y ie ld  o f  DME 

( m o l / l - c a t . h r )
- - 0.3983 0.7298



R e a c tio n  C o n d it io n  p = 3 0  a tg

GHSV = 2000 h r -1

R eaction  Temperature ( °C) 204 234 263 294

CH 3 OH (%) 7.87 31.28 44.19 36.02

C02 (%) 1.12 5.35 9.88 22.46

ch4 (%) - - 2.25 2 .9 9

Product ร  6 (%) - - 0.81 2 พอ 3

S e l e c t i v i t y C3H8 (%) - - - 1.65

C2H4 (%) - - - -

C3H6 (%) - - - -

ch3och3 (%) - 4.11 8 .14 17.8

o th e r  H. c m 91.01 59.26 34.73 17.05

t o t a l  H. c m 91.01 59.26 37.79 23.72

Convers ion o f  CO (%) 19.16 14.34 18.81 23.71

Space-Time Y ie ld  o f  CH OH,

( m o l / l - c a t . h r )
0 .44 1.3350 2.4739 2.541É

Space-Time o f  Y ie ld  o f  DME 

( m o l / l - c a t / h r )
0.0877 0.2278 0.628C



R e a c tio n  C o n d it io n  p = 30 a tg

GHSV = 4000 h r -1

R eac t ion  Temperature ( °C) 205 236 267 295

CH30H (%) 61.54 68.75 56.98 44.68

•co2 (%) 19.23 15.625 18.6 26.6

ch4 (%) - 5.58 6.75

P ro du c t
ร  6 (%) - - 1.63 2 .34

S e l e c t i v i t y C3H8 (%) - - - 1.28

C2H4 (%) - - - -

C3H6 (%) - - - -

ch3och3 (%) - - 6 .98 1.42

o th e r  H. C(%) 19.23 15.621 10.23 16,93

t o t a l  H.c(%) 19.23 15.62- 17.44 27.3

C onvers ion  0f  CO (%) 1.63 3.66 10.32 16.18

Space-Time Y ie ld  o f  CH^OH, 

( m o l / l - c a t . h r )
0.5971 1.4978 3.5002 4.3031

Space-Time o f  Y ie ld  o f  

( m o l / l - c a t . h r )

DME
- - 0.2144 0.0684
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R e a c tio n  C o n d it io n  p = 30 a tg

GHSV = 8000 h r ”

R e a c tion  Tem perature ( °C) 202 238 267 294

CH30H (%) 14.28 60.87 58.54 49.03

C02 (%) 5 .36 10.87 13.41 19.35

๓ 4 (%) - - - 5.17

P ro du c t
C2»6 (%) - - - 1.82

S e le c t iv i t y C3H8 (%) - - - -

C2H4 (%) - - - -

C3H6 (%) - - - -

๓ 3och3 (%) - - 9 .76 14.19

o th e r H. C(%) 80.36 28.26 18.29 10.44

t o t a l  H. C(%) 80.36 28.26 18.29 17.43

C onvers ion  o f  CO (%) 3 .52 3.51 5 .46 9.99É

Space-Time Y ie ld  o f CP 

( m o l / l - c a t . h r )

30H,
0.5984 2.5435 3.8051 5.8346

Space-Time o f  Y ie ld  o f  

( m o l / l - c a t . h r )

DME
- - 0.3172 0.8443



R e a c tio n  C o n d it io n p 30 a tg

GHSV = 16000 h r -1

R eac tion  Tem perature ( °C) 202 236 266 296

CH30H (%) 13.33 26.92 48.0 45.33

C02 (ระ) 10.0 7.70 12.0 18.67

cha (%) - - - 6 .48

P ro du c t
C2*6 (%) - - - -

S e le c t iv i t y C3H8 ' (%) - - - -

C2H4 (%) - - - -

C3H6 (%) - - - -

ch3och3 (%) - - - 13.33

o th e r  H. C(%) 76.67 65.38 40.0 16.19

t o t a l  H. C(%) 76.67 65.38 40.0 22.67

C onvers ion  o f  CO (%) 1.79 3 .23 3.0189 4 .84

Space-Time Y ie ld  o f  CH_0H,
0.5681 2.0703 3.4502 5 .2 2 3 /

( m o l / l - c a t . h r )

Space-Time Y ie ld  o f  DME 0.7681
( m o l / l - c a t . h r )



R e a c tio n  C o n d it io n p 20 a tg

GHSV = 2000 h r

R e a c tio n  T e m p e ra tu re  ( °C ) 208 234 268 295

CH30H (%) 36.36 53.33 46.86 26.63

C02 (%) 9 .09 11.11 19.92 28.26.

CHa (%) - - 4.26 3.89

P ro d u c t
s  6 (%) - - 1.70 3.04

S e le c t i v i t y C3H8 (%) - - - 2 .04

C2H4 - (%) - - - -

C3H6 (%) - - - -

ch3och3 (%) - 4 .45 11.71 17.39

o th e r  H. C(%) 54.55 31.11 15.55 18.75

t o t a l  H . c (%) 54.55 31.11 21.51 27.72

C o n v e rs io n  o f  CO (%) 2 .75 5 .29 10.77 20.08

Space-T im e Y ie ld  o f  CH^OH, 

( m o l / l - c a t . h r )
0.2976 0.8396 1.5020 1.5911

Space-T im e Y ie ld  o f  DME 

( m o l / l - c a t / h r )
- 0 .035 0.1877 0.5196



R e a c tio n  C o n d it io n p 20 a tg

GHSV = 4000 h r -1

R e a c tio n  T e m p e ra tu re  ( 3C) 206 234 265 294

CH30H (%) 33 .33 58 .3 3 46 .1 6 26.97

C02 (%) 1 0 .0 12.5 16.35 25 .84

CH4 (%) - - 4 .6 4 11.67'

P ro d u c t C2»6 (%) - - - 1.57

S e le c t i v i t y ร ,,8 (%) - - - -

C2H4 (%) - - - -

C3H6 (%) - - - -

ch3och3 (%) - - 7 .69 15.73

o th e r  H. C(%) 56 .67 29 .1 7 25 .16 18.22

t o t a l  H . C(%) 56.67 29..17 29 .8 31 .46

C o n v e rs io n  o f  CO (%) 1 .9 3 .1 2 6.91 5 .8 1

S pace-T im e Y ie ld  o f  CH OH,

( m o l / l - c a t . h r )
0 .3769 1.0833 1.8988 0 .9 3 2 /

S pace-T im e Y ie ld  o f  DME 

( m o l / l - c a t  »h r)
- - 0.1581 0.272C



R e a c tio n  C o n d it io n p 20 a tg

GHSV = 8000 h r -1

R e a c tio n  T e m p e ra tu re  ( ๐c) 205 233 267 297

๓ 3OH (%) 44 .44 63 .64 12.90 4 1 .6 6

๓ 2 (%) 16 .67 18 .18 43 .01 2 5 .0

๓ 4 (%) - - - -

P ro d u c t
C2»6 (%) - - - -

S e le c t i v i t y C3H8 (%) - - - -

C2H4 - (%) - - - -

C3H6 (%) - - - -

ch3och3 (%) - - 2 .15 16 0 6 7

o th e r  H. C(%) 38.89 18.18 41 .9 4 16.67

t o t a l  H . C(%) 38 .89 18.18 41 .94 16 .67

C o n v e rs io n  o f  CO (%) 1 .06 1 .3 6 9 .99 6 .0

S pace-T im e Y ie ld  o f  ๓ 3OH, 

( m o l / l - c a t . h r )
ว . 5608 1.0304 1.5342 2 .9 7 5 /

S pace-T im e Y ie ld  o f  DME 

( m o l / l - c a t . h r )
- - 0 .1278 0 .5954



16000 -1  GHSV = hr
R eac tion  C o n d it io n  p = 20 a tg

R ea ctio n  Tem perature ( ๐๑ 202 234 264 291

CH30H (%) - 5 7 .1 4 4 .9 0 8 .1 9
C02 (%) 50 2 1 .4 3 2 .4 5 4 .1
๓ 4 (%) - - - 1 .29

P roduct ร  6 (%) - - - -
S e l e c t i v i t y C3H8 (%) - - - -

C2H4 - (%) - - - -

C3H6 (%) - - - -
ch3och3 (%) - - - 3 .2 8
o th er  H. C(%) 50 2 1 .4 3 92 .6 5 8 3 .1 4
t o t a l  H. C(%) 50 2 1 .4 3 92 .6 5 8 4 .4 3

C onversion  o f  CO (%) 0 .2 8 1 4 0 .7 2 7 4 9 .7 8 12 .28

Space-Tim e Y ie ld  o f  CH30H, 
( m o l / l - c a t .h r )

- 0 .9 8 9 6 1.141 2 .3946

Space-Tim e Y ie ld  o f  DME 
( m o l / l - c a t .h r )

- - - 0 .4795
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