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Abstract

The kinetic of synthesis of ethylene glycol tert-butyl
ether was studied by utilizing a commercial ion exchange
resin, Amberlyst 35, as catalyst at temperature range
from 50 to 90 “C. The rates of reactions were measured
experimentally in the liquid phase in an autoclave at a
pressure 17 bar. The kinetic model to the ethylene glycol
tert-butyl ether synthesis system was described by an
Eley-Rideal mechanism. The rate equations are presented
in terms of activities, and the activity coefficients were
caculated by the UNIFAC method. The results of
computation showed the proposed model has a good fit
to experimental data. The activation energy for the
etherification of ethylene glycol and isobutene was given

to be 50.3 KJmole, and that for the etherification of

ethylene glycol tert-butyl ether and isobutene was
determined to be 52.6 KJmole.
Keywords : Etherification, Ethylene glycol
tert-butyl ether, | on-exchange resin, Reaction
kinetics
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a  activity of component i
A frequency factor for areaction j, j=1,2

c temperature dependent parameter for adsorption
constant ratio, /K

d parameter for adsorption constant ratio

E; activation energy for areactionj, j=1,2, K¥mole

k  adsorption rate constant of component i, mole/g
catalyst/min

k., desorption rate constant of component i, mole/g
catalyst/min

K; rate constant for areaction j, j=1,2, mole/g
catalyst/min

k., rate constant of reversereactionj, j=1,2, mole/g
catalyst/min

K.  adsorption equilibrium constant for a component i

K. reaction equilibrium constant for areaction j,
=12

NR,  number of sampling for the k-th run

molecular surface parameter
mol ecul ar-size parameter
gas constant, 8.314, Jmol/K

q

r

R

R’ initia net reaction rate for a component, mole/g
catalyst/min

R net reaction rate for acomponent i, mole/g
catalyst/min

r rate of reaction i, i=1,2, mole/g catalyst/min

r, rateof reversereactioni, i=1,2, mole/g



catalyst/min
S,  vacant adsorption active site
T temperature, ‘C or K
X mole fraction for a component i
xﬁ‘]‘fk calculated mole fraction for a component | at the

j-th sample of the k-th experimental run
x,eXJpL experimental mole fraction for a component | at
the j-th sample of the k-th experimental run

Greek Letters

¥ activity coefficient for a component i

6 fraction of surface covered by a component i
Abbreviations

BBR Butane-butene raffinate

EG Ethylene Glycol

ETB Ethylene Glycol tert-Butyl Ether

DBE Ethylene Glycol Di-tert-Butyl Ether

IB Isobutene

TBA tert-Butyl Alcohol
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5 OH 0 2 1 0
13 CH,O 0 0 1 2
A2 EAPIITVARSES B r IS Y AR g
I EG ETB DBE
r 2.919 3.349 5.516 7.682
q 2.684 3.480 5.064 6.648
e A-3 = HEE VD T (B2
Maingroup 2 5 13
Interaction
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