
REFERENCES

Amariglio, A., Belgued, M., Pareja, p., and Amariglio, H. J .  C a t a l .  177 (1998): 113- 
120.

Belgued,M., Amariglio,H., Pareja,p., Amariglio, A., and Saint-Just. J .  C a t a l .  T o d a y .  

13 (1992) :437-445.
Chen,L., Lin,L., Xu.z., Zhang,T., and Li,x. C a t a l .  L e t t .  39(1996): 169-172.
Dyer,A. A n  I n t r o d u c t i o n  t o  Z e o l i t e  M o l e c u l a r  S i e v e s .  John Wiley & Sons, New York

(1990): 12-36.
Fierro. J . C a t a l .  L e t t .  22 (1993):67-91.
Gates,B. C a t a l y t i c  C h e m i s t r y .  John Wiley & Sons, Canada (1992):263-273.
Guczi,L., Koppany,Z., Sarma,K., Barko,L., and Kiricsi,I. S t u d .  S u r f .  S c i .  C a t a l .  105

(1997): 861-868.
Guczi,L., Sarkany,A., and Koppany,Z. A p p l .  C a t a l .  120 (1994) :L1-L5.
Guczi,L., Sarma,K., and Barko,L. C a t a l .  L e t t .  39 (1996):43-47.
Jiratthitikan, p. C a t a l y t i c  c r a c k i n g  o f  n - o c t a n e  o v e r  Y - t y p e  z e o l i t e  c a t a l y s t .  M. Eng. 

Thesis. Chulalongkom University (1997).
Koerts,T., Deelen,M., and Santen,R. J .  C a t a l .  138 (1992) ะ 101-114.
Koranne,M, Goodman,D., and Sajac,G. C a t a l .  L e t t .  16 (1992) : 219-234.
Lenz-solomun,P., พน,M., and Goodman,D. C a t a l .  L e t t .  25(1994): 75-86.
Loratsachan, p. P e r f o r m a n c e  c o m p a r i s o n  b e t w e e n  c o b a l t  a l u m i n o s i l i c a t e  a n d  c o b a l t  

i o n - e x c h a n g e  M F I  c a t a l y s t s  f o r  s e l e c t i v e  c a t a l y t i c  r e d u c t i o n  o f  

n i t r o g e n m o n o x i d e  w i t h  m e t h a n e  i n  t h e  p r e s e n c e  o f  e x c e s s  o x y g e n .  M. Eng. 
Thesis. Chulalongkom university (1998).

Mielczarski,E., Monteverdi,ร., Amariglio,A., and Amariglio,H. A p p l .  C a t a l .  A .  104 
(1993) :215-228.

Miyanohara,!., and Miyazyki. H. บ . ร  P a t .  4 , 3 7 6 , 1 0 6 .  1983.



85

Pareja,P. Amariglio,A., Belgued,M., and Amariglio,H. C ata l. Today. 21 (1994) :423- 
430.

Solimosi.F., Erdoheiyi,A., CserenyiJ., and Fe!vegi,A. J- C a ta l. 147(1994): 272-278.
Solymosi.F., Erdohelyi,A., and Cserenyi. J. C atal. Lett. 16 (1992) : 399-405.
Tanabe, K., Misono M., Ono Y., and Hattori, H. Stud. Sur. Sci. C a ta l., 51: N ew  so lid  

a c id s  a n d  b a se s , Elsevier, Amsterdam (1989).
พ ang,L., Tao,L., Xie.M., Xu,G., Huang,J., and Xu,Y. C atal. Lett. 21 (1993) : 35-41.
Xie,M, Yang,x., Chen,พ., Tao,L., Wang,x., Xu,G., Wang,L., Xu,Y., Liu,ร., and 
Guo,X. et al. Stud. Surf. Sci. C ata l. 105 (1997):865-875.



APPENDIX A

CALCULATION OF CATALYST PREPARATION

A1 Cobalt ion exchange
Let the amount of Co into catalyst =
The catalyst use =
So that : from the equation

Co / (X + Co) = 
lOOxCo

10 wt%
X g

10/100
10x(X+Co)

(100-10)xCo 
thus Co

use Co(N03)2.6H20 (molecular weight 
Weight of Co(N03)2.6H20 = [10*x

10xX
(10xX)/(100-10) g 

= 291.04, Co = 58.93 g)
/ (100-10)]x[291.04 / 58.93]

A2 Ruthenium ion exchange
Let the amount of Ru into catalyst =
The catalyst use =
So that : from the equation

Ru / (X+Ru) =

15 wt%
X g

15/100
lOOxRu = 15x(X+Ru)
(100-15)xRu = 
thus Ru =

use RuC13.XH20 (molecular weight = 207.43, Ru = 
Weight of RuC13.XH20 = [(15xX) / (100-15)]

15xX
(1 5 x X )/(100-15) g 
101.07 g)
/ [207.43 / 101.07] g
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A3 Platinum ion exchange
Let the amount of Pt into catalyst =
The catalyst use =
So that : from the equation

Pt / (X+Pt) =
lOOxPt
(100-15)xPt =

15 พ t%  
X g

15/100
15x(X+Pt)
15xX

thus Ru = (15xX) / (100-15) g
use H2PtCl6-6H20 (molecular weight = 517.92, Pt = 195.09 g)
Weight of H2PtCl6.6H20 = [(15xX) / (100-15)] / [517.92 / 195.09] g



APPENDIX B

SAMPLE OF CALCULATIONS 

B1 Calculation of metal active sites
The ca lcu lation  o f  m etal active sites o f  the catalyst m easured by CO 

adsorption at room  tem perature has the follow ing procedures :

Let the  w eight o f  catalyst used = พ g

A rea o f  CO peak after adsorption = A unit

A rea o f  40 ul standard CO peak = B unit

A m ounts o f  CO adsorbed on catalyst = B-A unit

V olum e o f  CO adsorbed on catalyst = [(B -A )/B ](4 0 ) pl

V olum e o f  gas 1 m ole at 30 °C = 24.8ÔX106 pl

M ole o f  CO adsorbed on catalyst = [(B-A ) / B ][40 / 24.8ÔX 106] m ole

M olecule o f  C O  adsorbed on catalyst

M etal active sites

=  1 .6 1 x l0 '6[ (B -A ) /B ](6 .0 2 x l0 23) m olecules 

= 9.68x 1017[(B-A) /  B] / พ  m olecules o f  CO / g .cat.
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B2 Calculation of GHSV of methane
The catalyst used =  0.2 g.

packed catalyst into quartz reactor (inside diam eter = 0.6 cm.)

determ ine the average high o f  catalyst bed =  H cm. So that,

GHSV (h '1) = V olum etric flow  ra te 1 fcc/m in)

V olum e o f  bed (cc-cat)

at STP condition  :

V olum etric flow  rate = V olum etric f lo w ra te 1 X (273.15 +  T)

273.15

V olum e o f bed = 7t X (0.3)2 X h cc-cat.

w here T =  room  tem perature, °c.
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APPENDIX c
CALIBRATION CURVE

Area
Figure Cl calibration  curve o f  m ethane

Area

Figure C 2 calibration  curve o f  ethane



91

Area

Figure C3 calibration curve o f  propane



APPENDIX D
METHANE ADSORBED CURVE

Figure D1 The am ount o f  m ethane adsorbed on 10% Co/N aY  and  10% C o/N aY w as 
a function  o f  tim e on stream . G H SV  o f  CH 4 : 4960 h '1. G H SV  o f  น 2 : 
4960 h"1. R eaction  tem perature ะ 300 °c.

Figure D2 The am ount o f  m ethane adsorbed on 10% Co/H Y  and 10% C o/N aY  as a
function  o f  tim e on stream . G H SV  o f  CH 4 : 4960 h '1. G H SV  o f  H 2 : 
4960 h '1. R eaction  tem perature ะ 300 °c.
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Figure D3 The amount of methane adsorbed on Co/HY as a function of time on 
stream. GHSV of CH4 : 4960 h '. GHSV of แ 2 : 4960 h Reaction 
temperature : 300 °c.
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Figure D4 The amount of methane adsorbed on Ru/HY as a function of time on 
stream. GHSV of CH4 : 4960 h"1. GHSV of H2 : 4960 h '1. Reaction 
temperature ะ 200 °c.
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Figure D5 The amount of methane adsorbed on Pt/HY as a function of time on 
stream. GHSV of CH4 : 4960 h 1. GHSV of H2 : 4960 h 1. Reaction 
temperature : 200 °c.
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Figure D6  The amount of methane adsorbed on 10%Co/HY as a function of time 
on stream. GHSV of CH4 : 4960 h '1. GHSV of H2 ะ 4960 h '1.



Th
e a

mo
un

t o
f m

eth
an

e (
10 

mo
l/g

cat)
 

TO 
Xh

e a
mo

un
t o

f m
eth

an
e (

10
'4 m

oI/
gca

t)

95

Time on stream (min)

re D7 The  am oun t o f  m ethane adsorbed on  15 % R u /I IY  as a fu n c tio n  o f  t im e  on  
stream . G H S V  o f  C H 4 : 4960  h '1. G H S V  o f  H 2 : 4960  h '1.
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Figure D8 The am oun t o f  methane adsorbed on  1 5% P t/H Y  as a fu n c tio n  o f  t im e  on  
stream . G H S V  o f  C H 4 : 4960  h '1. G H S V  o f  H 2 : 4960  h ’ 1.
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