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HZSM-5, HZSM-11, H-Mordenite @ HY® zeolite: itz AL8-5lo] 4 MTBE AXEHRS
519l on, zeolite MY 7 o WEz7Ao| o& MTBE #&dAS Wesisich 2 @gse
pyridined- BB#417] TPD % IRE:o= EEke] Al7ot £75 S4s1giond, Ml MR o IS
iy ol dzkx]o] MTBE® Wt A=A4-2 AEsigich,

HZSM-5EellA+ methanol®] kel =& DMESQ 4ol @E7]+ dg9out, MTBES Hi3ld
9290l 7}7+E A&lx 2 wgirh H-Mordeniteo] ¢lol4lS DMES MTBE~ZF 45 ¢i=wt MTBE-]
gt AEga A5t ZSM-5 Aldr ol AsH wgkew, qkSA|7ke] AojAlel wat Ald FAIztE A}
oJojstet, HYS 79l i-C,Heol BB =& Cy-olefin®] #mizko| E9kom, H-Mordenites} =}z
7} 2 w2 7ke| Aol Aol ule} fge] #1244 s AAES

MTBEd =¢ A3&3 Asie: i-C,Hy/CH,0H2| EHrt 7Aell wie} Frisigles, i-C,He
HZSM-5 #FLAEREe] shile] Adidoz & x3hg wWgs o 4 U, BEE/ Ao ot
MTBE®| ##fifo] Asglon, 38 79 80CY w257} Aol A isiaict,

Abstract—Vapor phase reaction of methanol with iso-butylene to form methy! ter-butyl ether (MTBE) has been
conducted using HZSM-5, HZSM-11, H-Mordenite and HY catalysts. The effects of catalyst types and reaction condi-
tions on the products distribution have been examined.

Determination of acid type and strength of each catalyst used in this experiment were carried out by means of tem-
perature programmed desorption (TPD) of pyridine adsorbed catalysts and IR analysis.

The relation of the MTBE selectivities to the acidities and pore characteristics of the zeolite catalysts were studied.

On HZSM-5, a small amount of dimethylether (DME) was formed via methanol dehydration, but selectivity to
MTBE was close to 92%. DME and MTBE were also formed over H-Mordenite, but selectivity to the latter was conside-
rably lower than HZSM-5. In addition, its severe deactivation occurred upon prolonged use.

Significant amount of Cg-olefin was formed in addition to MTBE with HY which also deactivated quickly.

As iso-butylene/ methano! ratio increased, the conversion and selectivity to MTBE have been greatly enhanced in-
dicating the restricted access of iso-butylene to the HZSM-5 pore structure.

The decomposition of MTBE becomes important as the reaction temperature is raised, and shows adequate tem-
perature for the MTBE synthesis to be about 80°C.
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Fig. 1. Schematic diagram of
1.1-C4Hg
2. N; gas
3. Metering value
4. Rotameter
5. 3~way valve
6. P05 trap

7. Silica gel trap

9. Thermometer
10. CH;0H
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sampler’t $#=  GC(Hitachi 263-30 ; 2mX0, 32
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o2 3,
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Table 1. Properties of various zeolites

8. Soap bubble meter

experimental apparatus.

13. Hg manometer 18. Gas sampling valve
14. Temperature controller 19. TCD detector

15. Thermocouples 20. G.C. unit
16. Pyrex reactor 21. C-RIB data system
17. Furnace 22. Trap
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Zeolites Si0z/ Al0; Specific surface % exchanged Treatment
area (m?/g) Na+* withH*
NaZSM-5 20 108 — Fresh, no calcined
Calcined at 400 °C for 4hrs

HZSM-5 20 353 89 after NHq-ion exchange
HZSM-11 18 372 86 "
H-Mordenite 22 248 90 »

HY 4 592 92 "
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Fig. 2. Conversion.and selectivity to MTBE over
HZSM-5 zeolite catalyst.
reaction temp.: 93 °C (catalyst bed)
i-C4Hg/ CH30H mole ratio: 1.9
WHSV: 2.9 hr-! (Cimeom= 3 x 10~ 3mole/hr)
coke free basis
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Fig. 3. Conversion.and selectivity to MTBE over

H-Mordenite catalyst.
same conditions as in Fig. 2
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Fig. 4. Conversion and selectivity to MTBE over
HY catalyst.
same conditions as in Fig. 2
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Fig. 6. IR spectra of pyridine adsorbed zeolites.
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Fig. 8. Effect of reaction.temperature on the con-
version. and selectivity to MTBE over
HZSM-5 zeolite.
i-C4Hg/CH30H mole ratio: @0 (1.9), aaA
(16)
reaction time: 4 hrs
WHSV: €30 (29 hr'!), aaa (5.3 hrl)
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Fig. 9. Effect of reaction. temperature on.the con-
version.and selectivity to MTBE over HY
zeolite.
i-C4Hg/ CH30H mole ratio: 7.5
reaction time: 2 hrs
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Fig. 10. Effect of reaction temperature on the
MTBE decomposition over HZSM-5,
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