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Introduction: Securing the Energy Future
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Introduction: Biodiesel Production
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Scope of this Work:

To determine the equilibrium of ion exchange of sodium ions between
a synthetic mixture of glycerine/water 90/10 by weight and a strongly
acid cationic exchanger at three different temperatures.

* To determine the equilibrium of ion exchange of chloride ions
between a synthetic mixture of glycerine/water 90/10 by weight and a
strongly basic anionic exchanger at three different temperatures.

* To evaluate two different models an empirical and another
theoretical to reproduce the equilibrium of ion exchange.

- To know the effect of the temperature on effective diffusion
coefficients using the cationic exchanger.
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Resin selection: Strongly acid cationic exchanger
AMBERLITE 252
4.83 meq/g

How to select the adequate ion
exchanger for the process?

MBERLITE IRA-120

Strongly basic anionic exchanger

AMBERLITE IRA-420
3.8 meq/g
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Equilibrium Experiments:
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Equilibrium data

Amberlite 252 Glycerine/water 90/10 w/w  Glycerine/water 90/10 w/w
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Equilibrium data
Amberlite IRA-420 Glycerine/water 90/10 w/w  Glycerine/water 90/10 w/w
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Equilibrium Results: Amberlite 252
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s Empirical model: Langmuir equation
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Equilibrium Results: Amberlite 252 ION EXCHANGE

Theoretical model: Ideal Mass Action Law
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Equilibrium Results: Amberlite IRA-120

Theoretical model: Ideal Mass Action Law
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Equilibrium Results: Amberlite 252

Theoretical model: Ideal Mass Action Law
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Equilibrium Results: Amberlite IRA-420
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Empirical model: Langmuir equation
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Equilibrium Results: Amberlite IRA-420

ION EXCHANGE

Theoretical model: Ideal Mass Action Law
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Kinetic Experiments: Amberlite 252
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Well-Mixed Stirrer Tank
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Kinetic Experiments: 5. p.qlite 252

How to choose the adequate
model for kinetic?
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Kinetic Experiments:

Amberlite 252
Ionic Flux
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Simplifying
Fick's Law with a corrected diffusion coefficient (D;;)
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Kinetic Experiments:  Amberlite 252

Fick's Law with a corrected diffusion coefficient (D;)
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Kinetic Results:  Amberlite 252
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Amberlite 252

Temperature Defr10” Av.Dev. .
(K) (cn?l9) %) Literature
303 159 391 D ¢=1-10-8 cm?/s
318 3.90 2.23
333 511 3.85

_Ea
D :Doexp{ T }

Frequency Factor (Dy): 8.044:10-3cm?/s
Activation Energy (Ea): 32.874 kJ/mol

3 kJ/mol for trivalent chromium diffusion into activated carbon
3 kJ/mol for water diffusion on mango slices at different maturit ges

during air drying m
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Conclusions:

* Sodium and chloride removal from mixture of glycerine/water 90/10
w/w using Amberlite 252 and Amberlite IRA-420, respectively is
favourable in the studied range and the selectivity decreases with
temperature.

* Glycerine don't have any effect on the usable capacity for the
studied resins.

* The both models were able to reproduce the equilibrium of ion
exchange and the behaviours exhibited by these ionic systems seem to
be ideals.

+ The presence of water in the glycerine allows to obtain the same
maximum capacity but the selectivity decreases with the water

content.
NN
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* Thermodynamical properties indicate that these ion exchange
processes are exothermic, spontaneous and feasible.

* The diffusion process is faster at high temperature and an Arrhenius
equation-type allows to correlate the effective diffusion coefficients
with temperature.

* Taking into account that the glycerine is obtained at 60 °C, the ion
exchange process should be carried out at this temperature improving
the ion exchange rate, and avoiding cooling process or working with
solutions of larger viscosity. Besides, it is possible to use the ion
exchange to work with concentrated solutions of NaCl into mixtures of

glycerine/water.
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