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Abstract— The ZSM-5(Si/Al,=70) crystallized at atmospheric pressure for 60h was stable in structure. Concentration
of aluminium at the inner of crystalline was higher than that at the surface. Compared with commercial ZSM-5(Si/Al,= 80,
PQ), the surface area of ZSM-5 synthesized in this study was larger by 50m?g. Based on the result of DTA, thermal sta-
bility of this ZSM-5 was so excellent that it was not destructed up to 1,100 °C. Conversion of propene into aromatics was
performed at 400, 450, and 500 °C with GHSV=1,300h"". As the result, selectivity of total aromatics was changed slightly
at these temperatures, but distributions of produced aromatics were very different. Activity of this ZSM-5 was studied at
500 °C for 20.5h. The result showed that the selectivity of aromatics was maintained about 42 wt% consistently but the

conversion of propene was decreased by about 1.5 %.
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Fig. 1. XRD patterns of the calcined ZSM-5.
(a) H-19, (b) PQ8O
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Fig. 2. Solid state "A-MAS NMR spectra of ZSM-5 at 78.19 MHz.
(a) uncalcined H-19, (b) calcined and ion exchanged H-19, (¢)
PQ80(number of transients: 1600; relax delay : 1.000 sec; pulse
degrees : 90.0; line broadening : 100.0 Hz)

-5(o15) PQ80Ye] A 2 vl wE 37] flsle] XA FHEA L
3k A3} Fig. 13} zho] Al ZSM-59] H =25 HejF 7 9low
ZSM-5 0]8] t}2 AL o)z g¥gir). wdk Solid “AI-MAS NMR
2 X% A3} Fig. 2014 o = 9l%e] TPA-ALR o] Foix] AApgd
A7} 338 o] Fsh= 52ppm FZ[11]elA E-$2)7t vehdon 2
A AstedkFelEe] slete]Fo] o= Oppmelds EXS 2
olE 4 glomz %E“l‘ﬁ‘_ E5 A2 EAgE o 5 ek
=3 A7) AAE F & F22 3ppm A= 3ol Fe] A
& ot 5= o3 Oppmell M= oFgh ¥-9-2]7} el o] mghA|
AApR dFvlgo] oldsle] i BHiA F2E 2 ¢F|
W 2488 o 5= gloic). Table 12 H-199} PQ80S] Ale]& 5} oF
ulgEe] EH] 2 AL SAANE vehd Aol

Table 16141 & 4= 9)50] XPSZ 48 ol SVAle] En)e}
XRF2 2% A9 Si/Ale] 2u]g 248 23} H199 4% 59

/o] Eule Z2A A Evnc} 3ch ofA] Faix] ZA 2ol
Ae] dFEFFe] FRe AA A dFelE et 1.248) 2}
o}, vhH PQ803l 7% Exle] 4FvlE »‘ﬂti} AA FFuEe] 5
=7} Ao 2e-S a‘ﬁ?dt} SR EY] FEEE A AT B
a[12]ell H}Eﬂi Sisd 2 A YA *ﬂl?M’"“’ﬂ e} A2 471%
A2 EFE I o) 5 siA A sshd ohet 2 Q) sidez
polymeric silxca7} AR 3 AL A sk o] RujHeln A=
717 Ao g 2 A9l G TR A% T FA
28 Z4F FojEch (2) A4 YA 7Y Z7 Al9] =912 H)
A bE Sie] gkl e BAlo] A FA o Foigh A} &
Afe] Sio] A2l mzEHA Ale] thg E3HE Abo] Si9] Fape)

Table 1. Surface area and Si/Al mole ratio of the samples

“Si/Al at surface "Si/Al of crystalline
(mole ratio) (mole ratio)

H-19 355.1 445 35.8

PQ80 303.7 38.7 39.5

a:analyzed by X-ray Photoelectron Spectroscopy(XPS).

b : analyzed by X-ray Fluorescence(XRF).

Sample BET area(m’/g)
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Fig. 3. SEM of the ZSM-5.
(a) H-19, (b) PQSO
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Fig. 4. NH,-TPD profiles of the HZSM-5.
(2) H-19, (b) PQ8O
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Table 2. Distribution of hydrocarbons produced on H-19 and PQ80 for the conversion of propene at various temperatures. GHSV=1,300 h!

Catalyst H-19 PQ80
Temperatre('C) 400 450 500 400 450 500
Conversion(%) 100 99.02 97.46 100 99.37 99.07
Product distribution(wt%)
Methane 0.29 0.69 2.07 6.05 5.08 2.69
Ethane 0.64 1.72 4.06 0.06 1.51 5.4
Ethene 0.07 0.27 1.04 0.41 0.12 0.58
Propane 17.32 25.59 .30.46 13.86 18.83 30.24
Propene - 048 1.74 - 0.21 0.49
Butane 16.64 17.09 14.8 15.92 14.48 9.93
(iso/normal) (1.45) 1.4) (1.14) (1.55) (1.28) (1.05)
C,, aliphatics 534 429 1.8 8.38 335 1.36
Bicyclic hydrocarbon 22.51 6.22 2.46 20.95 18.96 7.34
Aliphatics 62.81 56.35 57.68 59.63 58.04 58.03
Benzene 2.6 4.01 5.84 1.61 4.04 6.39
Toluene 10.45 13.94 16.88 8.54 13.9 16.95
Ethylbenzene 1.38 1.44 1.25 1.95 1.52 1.37
Xylene 10.74 13.64 13.82 10.83 12.79 13.18
Ethyltoluene 3.56 322 1.78 5.75 32 1.73
Trimethylbenzene 2.86 3.55 2.72 3.29 2.96 2.35
C,. aromatics 56 3.85 - 8.4 3.55 -
Aromatic 37.19 43.65 42.29 40.37 41.96 41.97
Total 100 100 100 100 100 100
BTX/aromatics(%) 63.97 72.37 86.4 49.51 73.23 87.01

25pZ8 Hi36H M3z 19981 6
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Fig. 5. Stability of propene conversion on H-19.
Temperature=500 °C. GHSV=1,300h"".
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Fig. 6. Stability of propene conversion on PQ-80.
Temperature=500 °C. GHSV=1,300h"".
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