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Example

The production of ethylene glycol (CH2OH). occurs by the
hydrolysis of CH;OHCH,CI in a NaHCOj3 solution according to
the reaction formula:

CH2OHCH,CI + HCO3 — (CH20H), + CI" + CO>

At 80°C the reaction is second order

r =k CcHeorcHzci Crcos

Ethylene glycol shall be produced at a rate of 45 kg h™' in a tank
reactor operated isothermally at 80°C. Reactants will be
supplied from two storage tanks on site, one contains a 15 wt%
solution of NaHCO3; and the other a 30 wt% solution of
CH20OHCH,CI. The density of both solutions is 1000 kg m?,
The conversion of CH,OHCH,CI over the 38.3 m? tank reactor
is 95%.

(a) Calculate the rate constant (k) for the reaction.
(b) If the tank reactor were replaced by a tube reactor what
would be its required volume?

Molecular weights:

NaHCO3 84 kg kmol™

CH,OHCH.CI 80 kg kmol”

(CH20H), 62 kg kmol”
Example

CH,OHCH,CI + HCO; — (CHon)z + ClI' + CO,
A+B—-C+D+E

r=k CA Cs
30 wt% A
ms=45kg h’
Equimolar
15 wt% B ! feed X,=095

p =1000 kg m™ (density of solutions)
Ma = 80 kg kmol’’
Mg = 84 kg kmol”
Mec = 62 kg kmol™

(@) k=72
(b) Vlube =?

3. Ideal Reactor - Mole Balances
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