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Abstract— The catalytic dehydration of ethanol to produce ethylene and ether was studied in 270-350°C
temperature range under the atmospheric pressure.

Zeolite NaA catalyst was synthesized from kaolin. Zeolite LiA catalyst was prepared by exchanging of Na* ion of
Zeolite NaA with Li* ion.

Ethylene selectivity on Zeolite LiA catalyst was larger than that on Zeolite NaA catalyst. Dehydration on Zeolite
LiA catalyst was found to be a single-site surface reaction controlled mechanism. Activation energy of the reaction to
produce ethylene from ethanol on Zeolite LiA was 12.5 Kcal/mol. Adsorption enthalpy of ethanol and water on
Zeolite LiA was -4.106 Kcal/mol and -8.64 Kcal/mol, respectively.
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1. N, cylinder. 8. Heating region.

2. H; cylinder. 9. Reactor.

3. Silica-gel trap. 10. Digital thermometer.

4. Needle valve. 11. Thermo-couple.

5, Capillary flow meter. 12. Gas sampler.

6. Micro feeder. 13. Gas chromatograph.

7. Vaporizer. 14. Furnace.

Fig. 1. Shematic diagram of experimental ap-
pratus.
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Fig. 2. Ethanol conversion to ethylene vs. W/F
over zeolite LiA catalyst at 270C.
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Table 1. Total conversion and ethylene selectivity of ethanol over zeolite NaA catalyst.

W /F (g cat-hr/g mol)
P, (atm) 0.77%10° 1.35X10° 1.81X10*
Cov. or sel.
Temp. (C) 0.2 0.4 0.6 0.2 0.4 0.6 0.2 0.4 0.6
o7 | Conversion 0.07 0.15 0.20 0.14 022 0.25 0.15 0.24 0.30
Selectivity 0.02 0.07 0.13 0.1 0.16 0.25 0.17 0.26 0.40
gy | Conversion 0.10 0.17 0.25 0.15 0.17 0.30 0.17 0.27 0.45
Selectivity 0.20 0.40 0.74 030 0.44 120 0.67 0.80 127
450 | Conversion 0.31 0.38 0.45 0:37 0.44 0.48 0.42 0.48 0.55
Selectivity 0.45 0.50 0.74 070 4.90 144 0.90 110 2.00
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Fig. 3. Ethanol conversion to ethylene vs. W/F
over zeolite LiA catalyst at 310TC.
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over zeolite LiA catalyst at 310C.
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Fig. 5. Ethanol conversion to ether vs. W/F
over zeolite LiA catalyst at 270C.
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Fig. 6. Ethanol conversion to ether vs. W/F
over zeolite LiA catalyst at 310C.
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NOMENCLATURE

Ethanol

Ether

Activation energy
Molar feed rate
Enthalpy
Equilibrium constant
Rate constant
Partial pressure
Water

(Kcal/mol)
(g mol/hr)
(Kcal/mol)

Rate of conversion per unit mass of cat.

(g mol/g cat.hr)

Ethylene

Temperature (X)
Mass of cat. ®
Moles conversion per mole of feed

Site

Coverage

Reaction to ethylene

Reaction to ether

Forward reaction

[o]

[ 5]

~N N AW

12.

13,

14,
15.

16.
17,

18.
19.

Backward reaction
Initial condition
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