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Previous work
Preparation of BIO-Based EUTECTIC MIXTURES AS BI-COMPONENT 
HOMOGENEOUS CATALYSTS for CO2 conversion into cyclic carbonates in MILD 
CONDITIONS 

Going to a char-based HETEROGENEOUS VERSION of the bi-functional catalyst

RECYCLABILITY TESTS 

Catalytic Run

EUTECTIC MIXTURE    5% Best couples Choline halide – H-bond donor

Choline chloride: Malic Acid (1:1)

Choline Iodide: Glycerol (1:1)

The dual role of the 
HBD:

It forms the eutectic 
mixture with the choline 
salt, soluble in the starting 
materials in our reaction 
conditions

It is the co-catalyst in the 
cycloaddition reaction, 
being able to stabilize the 
alkoxide intermediate a

Works at 
4 bar of CO2

Works at 
1 bar of CO2

*values obtained from GC-MS

POLYMER CORRESPONDING WASTE

Cellulose HC- C Sawdust HC- SD

Cellulose 
acetate

HC- CA
Post-use 
Cigarette 

Filters
HC- PUCF

Starch HC-S
Starch-based 
Plastic bags

HC-SBPB

Mechanism hypothesis

Starting Materials

Synthetic pathway

PYROLYSIS OXIDATION

AMINATION

QUATERNARIZATION

420°C, 15h, N2 H2O2, 85°C, 24h

APTES (4,4 v/v 
%) in EtOH/H2O 
96:4, 85°C, 4h

MeI in EtOH 45°C, 15H 

With this synthetic pathway we prepared six catalysts from three 
different polysaccharides (cellulose, cellulose acetate and starch) 
and three types of waste mainly made from the same 
polysaccharides (sawdust, post-use cigarette filters and starch-
based plastic bags). 

ATR-FTIR spectra 
of all the catalysts 

HC- PUCF

HC- SBPB

HC- CA

HC- S

HC- SD

HC- C

ATR_FTIR spectra of 
HC-C for each reaction step

XPS- analysis of the catalysts

SEM (preliminary) analysis

Sawdust MeI (HC- SD)

Cellulose MeI (HC-C)

Sawdust Char 

Sawdust Char 

Cellulose char

✓ Each reaction step of catalysts preparation was 
successfully performed 

✓ There are no clear differences in the functional groups 
present on the surface of the different materials 

✓ Both iodide and various types of H-bond donor 
functionalities are present (i.e.,  -NH2, -COOH, Si-OH), 
thus demonstrating the bi-functionality of the catalysts

HC used for CO2 Conversion into Cyclic Carbonates

CATALYST Yield SC (%) CATALYST Yield SC (%)

HC- C 85 HC- SD 91

HC- CA 84 HC- PUCF 86

HC-S 82 HC-SBPB 84

CATALYST 10% w/w
Recyclability Tests on HC-SD

Catalytic Run

Reaction rate using HC-SD 
as catalyst
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Reaction conditions: 0,875 mmol SO (100 µL), autoclave. 
A Isolated yields are given, after purification of the reaction crude by flash column 
chromatography
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Substrate Scope 

Work in progress...

Reaction conditions: 0,875 mmol epoxide, 10% (w/w) HC-SD, 3 bar of CO2, 70°C, 7H
Isolated yields are given

✓ Derivatized chars demonstrate to catalyse the 
synthesis of cyclic carbonates from epoxides and 
CO2

✓ There is comparable catalytic activity between 
catalysts obtained from different materials

✓ Very good conversion of various terminal 
epoxides were obtained in MILD CONDITIONS 

✓ The catalysts are recyclable over five times 
without appreciable loss of catalytic activity
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Up to 88%
Isolated Yield


