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TR e 5 dgdek Mo Aoz ofgh Abgfo] wolg ot Halgolvt LA He Lol of ol
HUsdct.

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 zeolite 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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Boro

HZ

Fe/Boro 1. 80/ Fe/HZ
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 Si0Y/AL,O03  Si0x/By03 area,

SIOZ A1203 Fe203 B203 m2/g
Borosilicate 91.6 0.18 — 0.87 . 850 122 389
Fe/Borosilicate 89.6 0.19 4.15 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$t Fe/HZ Zvl 2] X-Al 3|dsele] &  7sich

Q3led, Ho)] Ao x AHFxE W7t AU
t}. Fig 2ol A48 ZwlE9 AztdelF ARl
uych AARFE AT DA A wokew,
moo] ghHa}): srot B MeR A Eefo] 22
Exq 873 2oFe HdFgc) wh-Eot A
£9) shato] AAANY Rofel weh Ael7h &
2 gle], 74ER ARG Befo] v W& A
2 sted Zoj 2 Al8-5t9ch Boro2t Fe/Boro E7i&
6 um A=, HZ% Fe/HZ %91 7 #m Azl A
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Table 191 Az Zo)9) 3jstzAdz FHHE
Azlsledct. §4 & Boro ool AE] &3 29
o] Zzke] abFulFol Aol FAdel AT F
2oz A7}t (Ludox HS-40)ol BEEE B0l
otZulgo| HRAR A EL] FAW FEo7t A
o2 Az=Eiche, 7ol F FeE 0.2% °]8tol 2L Si0;
/ALO, ZH]2E 810~8500]01 ¥FulFe] Bl &
ol ok, FulEo] 9 Si-0-Al 2ol
AAE ke B Al Ao|Ed HZSM-5 Al-&zte]
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Fig. 3. TPD profiles of ammonia from Boro, Fe/Boro,
HZ, and Fe/HZ catalysts.
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Fig. 4. Conversion of methanol at various temperatures.
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3] =ck HISM-5 Algejolee] AL A}AZ
Fe/HZ Zvije)ie HZ Zvi9} vyt g B
oF<lc}. Fe/HZ &vj2] Si0/ALO, Evl& 1158
HZ Zv}e] 80Rct Z7] oFol|, d4FvlE Fdol
Aol Ay Y= 2 Aoe Ay ry=a
€ A4z HA JebdAgt, A HZ Zojol
Al A9 vlesigc) AulAs & JoziE A
o] FAd xB=e] Si-0-Fe ZAYL Ao
Aol AAEI L, o]5L BF oFyt Abhel A
23 A7) ARLE Y2 gx]=Egohd Aol
A Ele] o] A& Ao|nRk FwiHo] ez
A gkowmiA Atxe] wolal AL Mol FHd
#H5-¢ B FE Aol

AbZolloll A ol gb-E Hukg-o YA EL LHUS
v| £l slelg L WS shgbE 5o cjdsic
yhg-o] Aol ale} &l HEEo] A}
APk wbg 2ol o Eud My Ao
oF7t A= NRIRE, 2417 Folle Aspgol A
=7} dAsA) Aol A et v &
2217 o) gro 2 AAslgc)

250 W AEE Fig 4o ek
350 Coll4l Boro$} Fe/Boro &ullol A€ kge] A
3= =) 23k, 400 TAA € A3}-80) 60% F= )
Fe/HZ ZvfellA A3}&-& 350 CollA 40% H=H
21} HZ Zoljol e o] L= HolA] wgtge] BF
galei AsiE ), 22)n Ao XdoYe A
go 8 Fgo) ¢igit)h FUF weEAAA A

Journal of the Korean Chemical Society



de-de] HPuhSoA BadelAo)es Zujygal 365

z O Boro

. 40} @ Fe/Boro

2 a Wz

s ® Fe/HZ

b

£

[

b

-

2 20}

o

: R

a .

o L 1 'l 1

aso 400 450 500

Temperature ,C

Fig. 5. Selectivities to ethylene in methanol conversion
at various temperatures. Py 0.258 atm, WHSV:
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Fig. 6. Selectivities to propylene in methanol conver-
sion at various temperature. Py 0.258 atm, WHSV:
1.95h-1
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Fig. 7. Selectivities to butenes in methanol conversion
at various temperatures. Pypon: 0.258 atm, WHSV:
1.95h1
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Fig. 8. Selectivities to aromatic in methanol conversion

at various temperatures. Pppop: 0.258 atm, WHSV:
1.95h7L
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Fig. 9. Selectivities to Co~C, paraffins in methanol con-
version at various temperatures. Py 0.258 atm,
WHSV: 1.95 h1,
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Fig. 10. Selectivities to Cs* (Cs, Cg, C;) in methanol

conversion at various tempeatures. Pyzo: 0.258 atm,
WHSV: 1.95h-1.
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