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Context 0 Considering global warming effect on earth, the diminution of CO, emissions becomes imperative. Objective
0 A new chemistry of CO, is developing to face up to the rarefaction of fossil resources. Transformation of CO2 by
0 The valorization of CO, using bio-based products creates a true circular economy by using CO, as a limiting the use of fossil energy
source of carbon to produce value-added products.
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Organic synthesis

Development and optimisation of a process which associate CO, from flue gas stream and bio-based reactants to synthesize a
value-added product. j
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Experimental section: Q Q Carboxylation of diols and alcohols to obtain cyclic and linear carbonates with the use of
cerium oxide catalyst.
<
Synthesis of the main products:
Buffer tank for CO, Vg =2,116 L
Determination of the solubility x at each H CH3
equilibrium o o
H = O (e} +
2
Nco, solubilised H3C CeO, Y
X = 12- diol propylene
+n N ,2-propanedio o) b .
Ny Najcohol CO,solubilised carbonate Dehydration
Alcohol L o)
Reactor V¢=1,61 L CO, gas cylinder CO2 + 2 CH30H — )L
méthanol CeOZ H3CO OCHs

dimethyl carbonate

Use of the equation of Peng-Robinson (1976) to Study of dehydrating systems to shift the equilibrium toward the formation of carbonates

Calculation of the amount of CO,: simulate the behaviour of CO,, real gas:
R2T? )
a(M) =0—— o —007780 Examples of dehydrating systems?:
P, A
p=— RT _ a(Tc)a(T) b =g, Rt Qp = 0.457240
v—b (v?+ 2bv—Db?) «T) = [1 4 m (1= 1052 v’ Use of a dehydrating reagent
m = 0374640 + 1.5422600 - 02699203 o =
Results for ethanol: ©=0228; Tc=304.8K; Pc = 73.8 bar . + HO — | 7 NHa
N TCN CeO, I

Determination of the Henry’s law coefficient: 2-cyanopyridine
PCoz He.xco yanopy 2-picolinamide

v' Use of a molecular sieve

=% 100 °C , )
5w He = 313.88 . . 100°C Use of a pervaporation system
2 - - o

o R®=0.9999 - 50°C ®90°C Retentate : Alcohol and carbonate
O a0 . - He = 204.65 « 80°C
5 R? = 0.9989
® 3 . =0 « 70°C
2 60°C
o ) . * 50°C
52 10°C i e —'M* Permeate : H,0
T 0 He = 107.93 e 40°c
€ R? = 0.9989 30°C Reactor )
&, e *20°C pervaporation
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Applications of carbonates:
v Fuel additive to reduce SOx and NOx emissions
The solubility is proportional to the pressure of CO, for ethanol, methanol, 1,2- v Low toxic solvent
Wanediol and glycerol. Results are in good agreement with the literature?. J KStarting materials for polycarbonates /

Solubility of CO, in ethanol

Conclusion o study of the reaction of carboxylation of alcohols and diols with CO, to produce carbonates: study of dehydration systems.
0 Measure of the solubility of CO, in methanol, ethanol, 1,2-propanediol and glycerol.

0 Objective : Development of a sustainable process which associate CO, and a bio-based reagent to produce value-added chemical products
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