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2435 (silicon oxide) o] F2HE Zof Aloll M= Fa4bs}E(silicon oxide)$] F %A Eo u}2} m-, o-xylene2]
3 AL}t A3k pxylened] $&3 Ad 2= 34| Z718bgdc) vbwd ¥4 41312 (boric oxide) o] w2 g
Zof Aol A= B4 (boric oxide) ) @3] A%dl we} FAAMSE(silicon oxide)e] ¥ Foio} e
73 3F& Vel ] 9t p-xylene ] $-&o0] #Aagg £ 5 Addch @A H 4§44t 8H-E (boric oxide) ¥ F-2Hg A AR
(silicon oxide)-& 2.5 vl 8} 7|37 & v] A 3}A| 2438l p-xylened] Y & FAA 7= L 3= 7R
BdE e, o] F 4 A (silicon oxide) 8] 38Z %} 2)3} 7]"‘5-714 FAo] A OZ kA Zvf o A 2o}
EA ubg AAdE(p-xylene)d] A AL FAAT=d & 84S Yehle Aoz A4

Abstract—In order to control the pore-opening size of HZSM-5, boric acid was impregnated on the HZSM-
5 catalyst and silicon methoxide was used for Chemical Vapor Deposition(CVD) method. The catalysts were
characterized by temperature programmed desorption of ammonia, infrared spectroscopy and adsorption ex-
periments using water, p-xylene and o-xylene as adsorbate. Every result was compared with that of parent
HZSM-5 catalyst. It was found that silicon oxide was deposited only on the external surface of the catalysts
without changing the internal structure, while in the impregnated catalysts boron oxide was incorporated
in the framework of a catalyst and occurred the change of the internal structure of a catalyst. The phenomena
of pore-opening size control was tested by the alkylation of toluene with methanol and sorption experiments.
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From the results of reaction experiments over a series of silicon oxide deposited sample(SiHZSM-5), the
yield and selectivity of p-xylene were increased with the contents of deposited silicon oxide. From the results
of reaction experiments over a series of boron impregnated samples(BHZSM-5), the selectivity of p-xylene
was increased as the above, but the yield of p-xylene was decreased as the contents of impregnated boron
oxide was increased. In the aspect of the structural stability and activity of a catalyst, the CVD{(chemical
vapor deposition) by silicon methoxide was an more effective method to have control of the pore-opening
size of a catalyst than the impregnation method by boric acid.
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Fig. 1. FT-IR for HZSM-5, SiHZSM-5 and BHZSM-5
catalysts.
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Fig. 2. TPD spectra of ammonia on HZSM-5, SIHZSM-5
and BHZSM-5 catalysts.
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Fig. 3. Adsorption of water on HZSM-S, SiHZSM-5 and
BHZSM-S catalysts at room temperature.
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Fig. 4. Adsorption of p-xylene on HZSM-5, SiHZSM-5
and BHZSM-S catalysts at room temperature.
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Fig. 5. Adsorption of o-xylene on HZSM-5, SiHZSM-5
and BHZSM-5 catalysts at room temperature.
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Fig. 6. Plot for adsorption of o-xylene. Kinetical equation
used is V.Ln[V./(V.—V)]—V=kt, where V and V,
show amount of sorbed o-xylene at time ¢ and equi-
librium respectively.
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Fig. 7. Change of xylenes yield with time on stream over

HZSM-5 catalyst at 450°C.
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Fig. 10. Change of xylenes selectivity with increasing sili-
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804

[J : total xylene
n @ : p-xylene

B : m-xylene
50+ A : o-xylene
504

Yield(mol%)

)

40
304
204

1G4

- T T 4

1 Z 3
Weight gains by impregnation(wt%)

<
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