REFFERENCE

1 K.A.Bethke, HH.Kung. Journal of Catalysis. 172 (1997): 93-102.

2. Zhijiang Li, Maria Flytzani-Stephanopoulos. Journal of Catalysis. 182 (1999):
13-321.

3. Junji Shibata, Yuu Takada, Akira Shichi, Shigeo Satokawa, Atsushi Satsuma,
Tadashi Hattori. Journal of Catalysis. (2003).

4. N.Bogdanchikova, V.Petranovskii, S.Fuentes, E.Paukshtis, Y.Sugi, A.Licea-
Claverie. Materials Science and Engineering A. 276 (2000): 236-242.

. J.Texter, JJ. Hastretter, J.L.Hall. J.Phvs.Chem. 87 (1983): 4690-4693.

6. T.Linnert, P.Mulvaney, A. Henglein, H. Weller. J.Am.Chem.Soc. 112(1990):
4657-4664.

1. B.G.Ershov, E.Janata, A.Henglien. J.Phvs.Chem. 97 (1993): 339-343.

8. Carla Costa, I.P.Dzikn, Jose Manuel Lopes, Francisco Lemos, Fernando Ramoa
Ribeiro. Journal of Molecular Catalysis A: Chemical. 154(2000): 193-201.

9. Ken-ichi Shimizu, Junji Shibata, Hisao Yoshicia, Atsuhi Satsuma, Tadashi
Hattori. Applied Catalysis B:Environmental. 30(2001): 151-162.

10. V.Petranovskii, VV.Gurin, N.Bogdanchikova, Licea-Claverie, Y.Sug,
E.Stoyanov. Materials Science and Engineering A. 322(2002): 174-183.

11. N.Bogdanchikova, F.C.Meunier, M.Avalos-Borja, J.P.Breen, A Pestryakov.
Applied Catalysis B:Evironmental. 36 (2002): 287-297.

12. V.S.Gurin, V.P.Petranovskii, N.E.Bogdanchikova. Materials Science and
Engineering ¢ . 19 (2002): 327-331.

13 D.L.Kovalenco. Applied Catalysis B:Evironmental. 23(1996): 154-167.

14, N.Bogdanchikova, V.Petranovskii, VV.Gurin, A.Licea-Claverie, Y.Sugi,
E.Stoyanov. Materials Science and Engineering A. 322(2002): 174-183.

15. Shigeo Satokawa, Junji Shibata, Ken-ichi Shimizu, Atsushi Satsuma, Tadashi
Hattori. Applied Catalysis BEnvironmental. 42(2003): 179-186.

16. Kazuhito Sato, Tomohiro Yoshinari, Yoshiaki Kintaichi, Masaaki Haneda,
Hideaki Hamada. Applied Catalysis BEnvironmental. 44 (2003): 67-78.

17. M.AAli, B.Brisdon, W.J.Thomas. Applied Catalysis A:General. 252 (2003):
149-162

18. H.K.Beyer, P.A.Jacobs. Stud.Surf.Sci.Catal. 12 (1982): 95.



12

19. V.S.Gurin, V.P.Petranovskii, N.E.Bogdanchikova. Materials Science and
Engineering ¢ . 23 (2003): 81-85.

20. Junji Shibata, Yuu Takada, Akira Shichi, Shigeo Satokawa, Atsushi Satsuma,
Tadashi Hattori. Applied Catalysis B:Environmental. 54 (2004): 137-144,

21, Junji Shibata, Ken-ichi Shimizu, Yuu Takada, Akira Shichi, Hisao Yoshida,
Shigeo Satokawa, Atsushi Satsuma, Tadashi Hattori. Journal of Catalysis.
227 (2004): 367-374.

22. Bekke etal., “New Solid Acids and Base,” Stud. Surf. Sci. Catal. (1991): 51.

23. Meire W.M., Olson D.H.. Atlan of Zeolite Structure Types, in Int. Zeolite
Assoc., Biston: Butter worth-Hoinemann, 1992,

24, Szoztak, R.. in Molecular Sieve Principles of Synthesis and Identification,
Newyork: Van Nostrand Reingold, 1989,

25. ChenN.Y., Garwood, .E.Dwyer F.G.. in Shape Selectivity Catavsis in
Industrial Application. Newyork: Marcal Dekker, 1996.

26. Barthoment D.. Acidic Catalysts with Zeolites, in Zeolites Science and

Technology. The Hemge: Matinus Nijhoff Publishers, 1984,

21. Ashton, A.G., Batamanian, . and Dwyer J. Acid in Zeolite, in Catalysis by
Acid-Bases. Amsterdam: Elsvier, 1985.

28, Tamake K., Misona M., Ona Y. and Hattori H.. New Solid Acids and Base.

d. Surf. Sci. Catal. (1989).

29. JMitchalik, J.Sadlo, T.Kodaira, S.Shimomura, H.Yamada. J.Radio-
anal.Nuel.Chem. 232(1998): 135.

30. E.Gachard, J.Belloni, M.A.Subramanian. J.Phvs.Chem. 6 (1996): 867.



APPENDICES



14

APPENDIX A
SAMPLE OF CALCULATION

A-| Calculation of Si/Al Atomic Ratio for ZSM-5

The calculation is based on weight of Sodium Silicate (Na02.Si02.H0) in G2

and S2-solution,
MW. of Si 28.0855

M.W. 0fSi02 S = 60.0843
Weight Percentomez in Sodium Silicate = 285

MW. 0T Al = 209815
M.W. of AICI3 = 19373.3405

Weight percent purity of AICI3

For example, to prepare ZSM-5 at Si/Al atomic ratio of 20
Using Sodium Silicate 69 g with 45¢ of water as G2-solution

: wt{%)  {MW.Si)  (Imol)
mole 0f 3i used 100 x {MW.Si0})x (MW.Si)

69x (XT*60.0843

0.3273
Si/Al atomic ratio = 20
Mole of AICI3 required 0327320 = = 0.0164 mole
Amount AICI3 8.%8&1*133.34(100/97)
£490

which used in G1,SI solution



A-2 Calculation of the amount of metal ion-exchange ZSM-5

For example determine the amount of silver into catalyst = 0.2 wt%
The catalyst use —X¢

So that
Ag = 0.2
(X+ Ag) 100
100*Ag = (I)(x+Ag)
(100-NAg = 0.2x
thus Ag = 025

(t00- ) g

15



6

A-3 Calculation of total acid sites

For example, 3.5% Ag-ZSM-5 SI/Al 22, total acid site (at first peak) is
calculated from the following step.

1 Conversion of total peak area to peak volume

Conversion factor from Micromeritrics Chemisorb 2750 is equal to 0.0224
ml/area unit. Therefore, total peak volume is derived from

Total peak volume = 0.0224x total peak area (at first peak)
= (.0224X 409.0780
=9.1633 ml

2. Calculation for adsorbed volume of 15% NH3

adsorbed volume of 15%NH3= 0.15 x total peak volume(at first peak)

=0.15x9.1633 ml
= 1.3745 ml

3. Total acid sties are calculated from the following equation

Total acid sites (Adsorbed volume, ml) X101.325 Pa
N Al 1 .
V8.314x10 &3l A 298 K x (weight of catalyst, )

For 3.5% Ag-ZSM-5 sample, 0.1030 g of this one was measured, therefore

Total acid sites = 1.3745 mix 101.325 Pa

f .
pa1exio? 2 /a}r;]“(fl "\ 298K x(0.1030g)

= 545.7556 pmol HHg
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