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Abstract (300 word limit)
Statement of the Problem: Polyether polyols (PPG) are well established category of polymers, which are synthesized via ring opening polymerization (ROP) industrially using double metal cyanide (DMC) catalyst with glycols as initiators. Commonly, PPG are used as non-ionic surfactants, lubricants, antifoaming agents, softeners, rheology modifiers, and flexible poly(urethane) (PU) foams, often in combination with glycols. The amphiphilic nature of PPG makes them suitable for detergency, foaming, and emulsion applications in cosmetic bioprocessing industries. PPG are generally utilized as a part of amphiphilic structures such as triblock copolymers along with PEG, known as Poloxamers. The low toxicity and amphiphilic character of these poloxamers with various aggregation behaviors under different molecular environments enable their use for drug delivery and pharmaceutical industries.
Establishing the role of glycol in initiation and its involvement in the polymer chain during the ROP of propylene oxide (PO) via DMC catalysis is of utmost importance. In this work, the experimental method is established to understand the role of ethylene glycol (EG) and its participation during initiation and chain propagation. Furthermore, the microstructure analysis of synthesized PPG reveals that EG initiates from both sides and participates in random copolymerization besides its role as an initiator in the polymeric backbone during the ROP of PO. Also, in-depth studies of the polymeric microstructural distribution are carried out using 1H-1H COSY, 1H-13C HMQC, and 1H-13C HMBC with the aid of multi-pulse 2D correlation techniques along with carbon-13 NMR chemical shifts. In-depth understanding of the microstructure of the PPG are established with the aid of the obtained polymeric regio-irregular structures. The reactivity ratios of PO are found to be 0.89 and 0.57 by modified Kelen-Tudos and Fineman Ross method, respectively, indicating higher reactivity of PO monomer in comparison to EG.
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Figure 1: Overall representation of DMC catalyzed PPG and their microstructural studies.
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