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Report Title
Final Report: Triple Detection System for Characterization of Depolymerizable Polymers

ABSTRACT

This proposal seeks support for purchasing a Wyatt triple detection system to append to an existing gel permeation chromatograph (GPC) for
characterizing synthetic polymers. The triple detection system consists of (i) an Optilab TrEX refractometer, (ii) a Viscostar II viscometer,
and (iii) a Dawn Heleos 8 multi-angle light scattering detector. Combining these instruments with our existing GPC will give us the
capability to (i) determine the absolute molecular weights of polymers that we are designing in our ARO- and DTRA-sponsored efforts,
which is essential for correlating small molecular changes of the polymers to changes in the macroscopic properties of materials; (ii)
characterize physical properties of the polymers (namely, the radius of gyration and hydrodynamic radius); and (iii) characterize the
molecular weight and branching density of branched polymeric systems. Additionally, the triple detection system also will (i) accelerate
current collaborative efforts with Ayusman Sen’s group (a DTRA-sponsored project) at the Pennsylvania State University; (ii) position
graduate students and postdoctoral fellows conducting the research at the forefront of polymer characterization techniques; and (iii) expose
undergraduate chemistry students (who enroll in an existing advanced organic laboratory course) to aspects of polymer chemistry and state-
of-the-art polymer characterization.
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Scientific Progress

The funded triple detection system was attached to our GPC towards the end of October, 2015. It has revolutionized our
analysis of polymer lengths, dispersity, and even provides indicators of polymer tertiary structure. The detector is essential for
unpublished work on depolymerizable hyper branched polymers, as well as obtaining molecular weights for new classes of
depolymerizable polymer that we are designing and preparing. We anticipate that this detection system will advance our work
sponsored by ARO, DTRA, and NSF.

To date, we have not published work that employs the triple detection system, although we are currently drafting five
manuscripts. This work includes (i) depolymerizable polymer debondable adhesives; (ii) mechanistic studies on debondable
adhesives; (iii) depolymerizable poly(pyrrole)s; (iv) depolymerizable poly(isocyanate)s; and (v) depolymerizable poly
(glyoxamide)s. We will share experimental results/details once these (and other) manuscripts are accepted for publication.
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