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ABSTRACT. Borosilicate, HZSM-5 zeolite and iron-substituted borosilicate and HZSM-5 zeolite were
prepared and their catalytic properties in methanol conversion were studied. The effects of strength and
amount of acid site determined from TPD spectra of ammonia on the product distribution was examined.
Selectivity to propylene was high over borosilicate with small amount of strong acid site, but selectivity
to aromatic compound was high over HZSM-5 zeclite with large amount of the strong acid site. The
participation of weak acid site on the conversion did not confirmed, and the product distribution could
be explained in terms of the amount of the strong acid site. Although the amount of the weak acid site
was increased by substitution of iron, there was no meaningful change in the product distribution.
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Fig. 1. X-ray diffraction patterns of Boro and HZ cat-
alysts.
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Fig. 2. SEM photos of Boro, Fe/Boro, HZ, and Fe/HZ catalysts.
Table 1. Chemical composition and surface area of catalyst

Composition Surface

Catalyst Si0O¥AlO;  SiO¥B,03 area,

Si0,y AlyO3 FesU3 B;03 még
Borosilicate 91.6 0.18 - 0.87 . 850 122 389
Fe/Borosilicate 89.6 0.19 415 0.74 810 140 366
HZSM-5 95.6 2.40 - - 80 - 380
Fe/HZM-5 92.2 1.36 4,40 - 115 - 393
Fe/Boro%} Fe/HZ &%) =4 X-A 3ddAsde]l & ek
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6 um RAE, HZ% Fe/HZ Z9E 7om ¥=9 A
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Fig. 3. TPD profiles of ammonia from Boro, Fe/Boro,
HZ, and Fe/HZ catalysts.

TCD Response { Arbitrary unit)

BN 4% Hole AL 44U $& Qo) Fe/
Boros} Fe/HZ %1 & Azx% o 4y n24g
A el E2} HZSM-5 Al &EH0) E= Boro%t HZ Zvi¢}
Si0/B0s 2l Si0x/ALO, 87} fAHE RE& Ags)
A}, TR AR Si0/ALO; TH7} 22
t}2 HZISM.5 AgjelER Ho] 2R Fe/HZ
2ol g Az:3RoEz Mo NRAAge P
ule| 23l Fe/HZ% Fe/Boro &vl& 200C
of3lel Al B 3] Aze) FAhE, olRr}
EL 25dAe 800 TAE APz Wdo)
AEA Al A el}z] ehgbeh MRk Hdukg-S
FAFR 300~500 T e B X FAIY
o] F27} HAHe A® Y7}

g2Uole] & EAFAE Fig 3004 Ryt
o= Zaofell 1} 200 CollA 250 WS AR
B gE9 ¥& &5 BRHE F oY ®
A7t Yepde) @2 &EdlY Jehle @3
2= Topsoe Fo|* #5753 £=A9) e 2E
Heldld pAEgen ¥ Lo vehie
g yIad HFEic) o3l G =
Aze FEHR] Ggieh. Boro Zofol)A2] ¢3ix
2%, HZ 94 vt ¥ 92 25 d3x 4g3)
2tz Gatwas) HxY 2x= otk Fe/Boro
Zoj& Boro Zojd] w¥d yslzse] WHol} H
2 =& vsgd v, g3 Hye o

100

80

80 |

Ceonvorsion, %

40 |
Q Bore

® Fe/Boro
O HZ

20r u FerHZ

1 2 N i
350 400 480 300
Tamperalure ,°C

Fig. 4. Conversion of methanol at various temperatures.
Puyrow 0.258 atm, WHSV: 1.95 h-L.
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Fig. 5. Selectivities to ethylene in methanol conversion
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Fig. 6. Selectivities to propylene in methanol conver-
sion at various temperature. Pyspopr 0.258 atm. WHSV:
1.95h-1.
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Fig. 7. Selectivities to butenes in methanol conversion
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