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Abstract: The copolymerization of carbon dioxide and epoxides affords CO, copolymers, which can be escalated to com-
modity new materials like biodegradable plastics or polyurethane elastomers, constituting a significant advance of green poly-
mer chemistry and chemical engineering. The CO, copolymers research is a frontier hotspot in the polymer field fulfilling the
national initiative of carbon neutrality. Among all CO, copolymers, poly ( propylene carbonate) (PPC), a copolymer from
carbon dioxide and propylene oxide, is receiving most concerns both from academic and industry. Based on the recent pro-
gress in our group as well as in worldwide CO, copolymer research community, this review summarizes the synthesis, materi-
al properties and industrialization of PPC, highlights the widespread applications of PPC in the fields of low-cost biodegrada-
ble plastics and sustainable polyurethanes. Finally, a perspective on new materials based on CO, copolymer is addressed.
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Fig. 2 Field biodegradation of PPC mulching film
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Fig. 3 Recent applications of PPC mulching film: (a) PPC mulching film tested in various area in China; (b—e) PPC mulching film

used for corn planting, digital photos in early stage (b) , middle stage (c¢) and final stage ( after enclosing ridge) (d), and the

comparison of corn productivity using PPC and polyethylene( PE) mulching film (e)

5 kg, =W 6000 YRR O T WA R R
FRER A 1800 YK (GB/T 38082—2019) ,
BeAh, ERRLSED R PPC RYBHIRTERE, R =2
BE&TEHTT PPC AWM SRS & TAE(E 4b) ,
PPC YR 482 Kt i 465 mL - m ™+ d ™' - atm™
KT HESHEME (509 mL - m™-d™" - am™) 5 PBAT Jii
(1194 mL +m™ -d™" ~am™) . XEWHE PPC AW AR
SSEA TR HF AT AR Z P SCR, BT PPC
IARUR FHTEA= PR SR AR R AT S5 22 phf e [ e At
HEWIRESEA A RT U IIE I, B RPN T

L T

H T PPC f&H CO, 1 PO #i4, itk PPC X CO, B
A A A Wy R A AR BT AN B A8 R SR RN AN B, R
LLAERI X —HERL, SRH €O, 1B R iful il 4 T PPC 4=
VISR ORI (8] 4c) o MOIRBRRL AT 285 — R J Y
N TSR G2 L

BT PPC RS A IRFHRRTERE, EHEAT T PPC 2
VM AR G 7= S it (181 4d ), /K Z81R0E i B fe AR ]
K17.57 g -m” - d”, AR RME IR R
(PET) iR /K 28 TBHBR K P, 3 T2 T 2R A5 2 By
W

4 PPC AWREfAORIGIAL M. (a) PCO, BRHE,

(b) LA, (o) PPC &IMEL, (d)4EMEME 475

Fig. 4 Digital photos of PPC based biodegradable materials products: (a) plastics bags, (b) bubble bags, (¢) foams, (d) paper plastic composites
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Fig. 5 Telomerization system for preparing CO,-polyols
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Fig. 7 Dependence of retention of tensile strength of polyurethane from various polyols on the immersion time %7, (a) 0.25w%

NaOH solution, (b) 6wt% H,O0, solution, (c¢) 1.5wt% NaOH solution, (d) chemical structure of polyols
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Fig. 8 The emulsifying capacity of CWPU with different incorporation

of internal emulsifiers'>*’
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Table 1 Performance comparison of CO,-PU flexible foams and
conventional oligoetherol derived foams'>’
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ort
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Core density/kg m™* 23.1 37.3  23.4 386
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