
Carbon Capture and Utilization (CCU) is a strategy currently employed to mitigate global 

warming. This technique involves using captured carbon dioxide to synthesize valuable 

products. Our research group focuses on synthesizing a polymer called polycarbonate from 

carbon dioxide. While this approach helps address carbon dioxide emissions, the resulting 

polycarbonate has a low glass transition temperature, limiting its applicability. To enhance 

its utility, we incorporate a crystalline segment, L-lactide, into the polymer chain, which 

overcomes this limitation.

A tandem co-polymerization utilizing a one-pot, one-step approach has been investigated. A 

catalytic system with both Lewis acidic and basic sites was developed, capable of 

independently facilitating the ring-opening of L-lactide and propylene oxide.
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Fig 1: 1H-NMR of Salophen compound Fig 2: 13C-NMR of Salophen compound

Molecular weight: 597.71 g/mol

Molecular weight: 808.78 g/mol

Fig 3: ESI (+) HRMS spectra of  Salcomine Fig 4: ESI (+) HRMS spectra of  Catalyst

Molecular weight: 211.07 g/mol

CHARACTERIZATIONS OF CATALYTIC SYSTEM

Fig 6: Stacked ATR-FTIR spectra of Salophen, Salcomine and Catalyst

CHARACTERIZATIONS OF POLYMER
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61,362 g/mol 1,23,996 g/mol 2.02

Fig 7: 1H-NMR of Terpolymer

Fig 8: ATR-FTIR of Terpolymer
Fig 9: GPC Results of Terpolymer

Fig 10: DSC of Terpolymer
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Fig 11: DOSY-NMR of Terpolymer

Carbon dioxide gas conversion to polycarbonate-block-ester terpolymer

Akanksha Ranade a, c, Rajeev Mehta b, c, Amjad Ali a, c

akankshaaranade@gmail.com

a Department of chemistry and biochemistry, TIET, Patiala, India-147004.
b  Department of chemical engineering, TIET, Patiala, India-147004.
c TIET-Virginia Tech-Center Of Excellence In Emerging Materials, TIET, Patiala, India-147004.

Molecular weight: 597.71 g/mol

Molecular weight: 166.99 g/mol

Molecular weight: 808.78 g/mol

Fig 5: ESI (-) HRMS spectra of  Catalyst
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