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Abstract : [Gal-MFI and H-ZSM-5 catalysts were synthesized under atmospheric
pressure and used in the propylene aromatization. The effect of temperature on the product
distribution was also investigated. The catalytic activities of the prepared catalysts were
compared with the commercialized H-ZSM-5 which was converted from NH4-ZSM-5. In
the propylene aromatization, product distribution does not depend on the ratio of Si/Gas
with [Gal-MFI catalyst, but depend on the ratio of Si/Al; with H-ZSM-5 catalyst.
[Ga]-MFI catalyst shows better dehydrogenation and alkylation activities than H-ZSM-5
catalyst. The addition of Ga to H-ZSM-5 catalyst increases the conversion of propylene,
selectivity to aromatics, and alkylation. In the propylene aromatization, the selectivity to
aromatics slightly increased with increasing temperature with [Gal-MFI catalyst, while
slightly decreased with increasing temperature with H-ZSM-5 catalyst.
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Table 1. Product Distributions of the Propylene Aromatization Reaction over Various Catalysts

Catalyst
Product PQ-
distribution [Gal-MFI(A) | HZSM-5(A) ZSM-5(A) 2.0GPZ(A) GIZ(A)
(wt%)

Conversion (%) 89 84.3 92.7 91.6
Methane 1.11 1.12 1.05 1.39 1.36
Ethane 1.71 2.45 222 3.33 247
Ethylene 5.1 5.44 6 2.68 53
Propane 105 19.82 17.71 18.25 15.82
Propylene 9.56 9.54 11.32 485 755
{ - Butane 88 8.45 7.85 8.26 8.78
n - Butane 3.65 5.67 5.34 5.26 4.66
Butene 4.36 4.11 5.04 2.1 3.14
C®'- Aliphatic 7.93 8.72 1097 597 7.35
Benzene 385 3.79 342 4.65 4.98
Toluene 18.3 12.81 12.16 16.23 17.13
Ethylbenzene 1.72 1.29 1.23 1.61 1.37
p,m - Xylene 11.46 9.63 9.26 12.57 12.32
o ~ Xylene 357 2.96 27 397 3.69
m - Ethyltoluene 234 1.22 1.86 1.48
p - Ethyltoluene 1.12 0.69 0.89 0.73
1,35 -tri-MeBe 0.15
o - Ethyltoluene 0.35
1,2,4-tri-TMeBe 2.46 0.91 1.94 1.87
C*- Aromatics 0.45
Indane 0.46
Naphtha 278

Total 100 100 100 100
Total aromatics 44.82 3352 31.59 44.67 4357
ivity to BTX in
Selectivity to BT? 829 87.2 838 875
HZSM-5(A) 3 PQZM-5(A)lM R EA o 23 9 g5s o]l F dojues wd

sich. WA 9EE YA EF BTXY HgxEs
HZSM-5(A)$}  PQZSM-5(A)%iA 87.2% 2
[Gal-MFI(A)8] 829%BTt ¥A uYgrh =3
Tz g AAL HZSM-5(A)A% PQZSM-5(A)
dA [Gal-MFI(A) A BT FulAE Bo] Y
ston, g K9 imble [Gal-MFI(A)d)
A 242 wrE HZSM-5(A)%F PQZSM-5(A)
AE 149010 ol2d ARE & F e A
< [Gal-MFI(A)ol A& gelde &3¢ 2

HZSM-5(A) % PQZSM-5(A)fM & g&lde
T43 Whga WEse] ddHs wgo] F
dojue AE F54E F A ol FY W%
2344 AHe At BEFE FA3 kg
o RS APES] GAUY W] F dojut
T Aoz deiA en(6-7], 4¥ FAist o
A3Ah. HZSM-5(A)e] A3tg g 2xo
B EE ol N B¢ A8e 9 $¥S
BB Aol Frhate Wi, 20GPZ(A)& A
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Table 2. Product Distributions of the Propylene Aromatization Reaction over
Various Catalysts
Catalyst (Gal 9
Product al- _ PQ-
distribution MFI(B) HZSM-5(B) ZSM-5(B) 1.2GPZ(B) | 2.0GPZ(B) | GIZ(B)
(wt%)
Conversion (%) 925 9 91 96.6 96.1 99.3
Methane 1.54 263 1.72 297 267 6.35
Ethane 2.29 439 3.14 4.18 392 472
Ethylene 446 2.18 4 2.65 2.95 1.01
Propane 11.43 25.85 24.16 21.12 19.94 17.42
Propylene 7.06 3.76 8.24 2.85 3.25 097
i -~ Butane 8.48 5.67 6.69 502 5.89 1.12
n - Butane 3.59 4.14 482 3.96 446 1.46
Butene 2.96 1.06 2.43 1.08 1.15 -
C* - Aliphatic 6.74 2.29 4.47 2.43 3.39 -
Benzene 492 7 498 8.33 7.41 12.08
Toluene 204 17.45 15.19 20.16 20.2 28.32
Ethylbenzene 1.77 1.05 1.2 1.15 1.21 0.79
p,m - Xylene 12.69 10.34 10.73 12.64 13.02 14.1
o - Xylene 3.99 3.25 3.36 3.95 413 459
m - Ethyltoluene 2.44 0.91 117 097 1.12 0.66
p - Ethyltoluene 1.14 0.45 056 0.47 053 0.33
1,3,5-tri-MeBe 0.62 0.54 0.43 0.59 058 0.74
o - Ethyltoluene 0.49 0.26 0.32 0.29 0.28 -
1,2,4-tri-MeBe 2.99 16 1.61 1.86 2 2.57
C%- Aromatics - 154 - 153 07 0.47
Indane - 047 - 0.35 0.38 1.23
Naphtha - 317 0.38 145 0.82 1.07
Total 100 100 100 100 100 100
Total aromatics 51.45 44 .39 39.55 51.94 51.18 64.65
Selectivity to BTX in
total aromatics 816 85.8 86.6 86.8 875 914
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F43% g € BFS 8] 4 NS

F7HA AL & 5 UMD 2 TEE =4
#AE W e7¢ HZISM-504(4Dse &
g7 E FIe] Z2YAe HEFHHA2)7}
dolupe ez <A gleon, ogFHoz
setd el A4 Eslel BEF AqUEY A}
100%0]ofokstyy dager HZSM-5 Rue
AYert gou 100%E HAFAE &sith
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+E Y Aoyl "WEe2 deA g6l
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Fig. 2-1. Changes in product distributions of

the propylene aromatization reaction
as a function of the temperature.
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Fig. 2-2. (continued)
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Fig. 2-3. (continued)
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Fig. 2-4. (continued)
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Fig. 2-5. (continued)
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