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CO,-based polymers such  as

Polycarbonate, PPC, and PUR possess characteristics

Polymers are substances that consist of the same molecular CH, 0 that give them advantages over petroleum-derived
structure repeating over and over. One of the most common catalysts [ H, A M \ polymers. The mal_<eup Of_ t_hese polymers_ encourage
Industrial usages of polymers Is to create plastics and adhesives. @Mé i wjf Co, " Cl-(— C —C—0 0 natural d_egradatlon giving _them significantly
However, current synthetics derived from petroleum, a aj + CO, i&f é H / shorter lifespans than their petroleum-based
nonbiodegradable source, comprise 90% of today’s plastics. These H; ! counterparts, can be synthesized from abundant
petroleum-based polymeric structures only experience degradation Flgure 2.) Aromatic Polycarbonate Figure 3.) PPC sources, and possess high temperature viability and
at a surface level causing many of them to possess long half-lives, o tensile strengths. These advantages make this
tout large carbon footprints, and resist decomposition. l N catalyst famll_y of polymers a prime _candldgte to replace
Environmental concerns arising from petroleum-based polymers —r— : R nonbiodegradable derivatives in plastic production.
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CO, , or carbon dioxide, as a source for polymeric materials. CO, Is N = I oMV o T, o o
classified as a greenhouse gas due to its readily combustible nature. H \H/ )

However, it Is this combustibility that makes CO, a great source for _ _ ; i et " R E F E R E N CES
. o . . Figure 4.) PUR from CO, derived polyol Aliphatic Polycarbonate
polymer synthesis as it is a method of producing energy. CO, is also Figure 5.) Aliphatic Polycarbonate

a renewable resource, biodegradable, and vyields nontoxic * Glaser, A. (2019, May 15). Plastics in the Environment (A.
Gomiero).BoD- Books on Demand
byproducts. CO,-derived polymers such as polycarbonate

| 1 Polymer Temperature Tensile Strength (Mpa) _ _ _
polypropylene carbonate (PPC), and polyurethane (PUR) are Parameters(°C) * Greiner, A. etal.(2016). Bio-based polycarbonate as synthetic

.. . : . - toolbox. Retrieved February 15, 2023 from
Polycarbonate -20°t0140° 55t075 !
promising advancements In plastic production due to the ly . -
advantages they possess over more common derivatives. Polyurethane (PUR) 6270 93° 13to4b nitps:Awnature.com/articies/ncomms1- 1862

have led to increased efforts to explore the commercial viability of " }HO\)\L
OH

Polypropylene Carbonate -30° to 82° 22to 44 « Kleij, A. & Detrembleur, C. et al. (2019). Advances in the use of
(PPC) CO2 as a renewable feedstock for the synthesis of polymers.
0O _ _ Retrieved February 15, 2023 from
co. + Catalys’t> 10 O 4 Figure 6.) Temperature parameters and tensile strength of Polycarbonate, PUR, and https:/#/pubs.rsc.org/en/content/articlelanding/2019/cs/c9cs
2 / \ 7 < \'r)/ _ PPC are displayed. CO,-based polymers are categorized as thermoplastics, touting 00047
Figure. 1.)  COp-based — polymer notable resistances to high temperatures and possessing high molecular weights. |
synthesis Is depicted. Many CO,- e Scott, S. & Suh, S. et al.(2020, February 3). Degradation Rates
CBON 0O O based polymers are synthesized from of Plastics in the Environment. ACS
epoxides /\ O epoxides. Deg radation of B|Odeg radable P0|ymers Publications.doi:10.1021/acssuschemeng.9b06635
A polymer is defined as biodegradable if most of its mass is readily degradable * XuY. etal.(2018, May). Synthesis and properties of CO2-based
by natural means. Biodegradable polymers have chemical properties that plikifless IS remmen | pHiienaly anelrg-sewing end bemeaizs]
: . polymeric materials. Retrieved February 2, 2023 from
encourage microorganisms to feed on them and break down the structures . In the https:/www.sciencedirect.com/science/article/pii/S007967
figures below, from left to right, the degradation of Polycarbonate in seawater and 0017300771?casa_token=v20kXuiRHHQAAAAA:GbuYKun
photO_Oxidative|y are depicted_ XNsdFgalVBZONROaeSwMLwIqgYhUBaW4b8kWaTyTwZ2U
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