Sustainable Polyurethane-Al Composite Recycling via Catalyzed Polymer Extrusion

Connor Williamson, Chemical Engineering
PI: Dr. Kailong Jin
School of Engineering for Matter, Transport and Energy (SEMTE)

Decrosslinking Via Reactive Extrusion

Introduction of PU Composites and Market Need

Reactive extrusion of PU composite

Model X-PU/Al Composites Particles (Solid)
flame front @ \— Decrosslinking g o O OO '®) a”OWS for rapidl |OW energy, and
Extrusion . . .
- solvent-free separation of inorganic
L_/I Solid/Liquid Decrosslinked PU . .
v v * weuie) || cOmposite materials from polymer
. - - | [(i.e.PU) binder. Decrosslinked PU
e | . . becrosslinked by . | monomers and inorganic particles
The United States has large stockpiles of Burning, SF’IY°|VS'S' Smali-Molecule Carbamates | may then be disposed of or upcycled
solid rocket motors (SRMs), composed of and landfilling are ol - | _ |
. . . ' = : :
inorganic-polyurethane composites poor solutions for a Py 4006_) 8 min reaction
. . d|Sposa| Strategy Crosslinked PU (X-PU) Decrosslinked PU g -
Need for a sustainable disposal strategy Femmom- e G oo B | & .
: ;ioJLN% . ®‘OJLN’R’ Carbamate Exi‘uillge ®0J'LN . OJLN-'R’ : g O
® e () ® : H H Il H H : Y £
Synthesis and Characterization of model X-PU/Al Composites | '=------=---o-o-omomooooooooooooooooo ot oe oo I e 0 :
Polyol precursors (Triol) Polyether-based X-PU y ] % 80 L-:I
ee & i A Modet gSIS:S“nked Decrosslinked PUF § 6 Bp
‘c:?q Step-growth polymerization . ﬁ, ln Solvent § :g :
LA\ Jon _ cetabrst *?IGO'\) Reactive g 0 A 0 O : O , o
o e g “r'e 3 Extrusion 0 10 20 30
o ’ owewon o] )e o Decrosslinking Decrosslinker loading (mol%)
HMDI ‘C““NMNQC;.O . KA . 0 : -—— » ——l
Isocyanate curing agents 1{”"' 3 \ T ._' . -‘; ;‘ :".&: T E
Performing step-growth polymerization R
- |§ t P-5 I ||O yd . Ground Al/X-PU composite
reaction between polyol and aliphatic
, , POTY _ P _ serves as the model SRM —
iIsocyanate combined with Al particles 1joop=—m—m—mee)g——————— - g 10 e . |
. : < - Al particle melting . o | Model » q
Al filler h tonT, S 2 .
o - er as - Impac On gl DSC and TGA § 80T ) g 0'8_— decrosslinked | . |
> —20wt% Al z | S 06l PUF in DCM | ———_
206 -47 15 Wt% Al reSU|tS ShOW E 60 - é : _ - |
L_% 5 wt% Al p0|ymer blnder & 40 30 wt% Al } % O.4~ - ' - ) 3 .’;
: fp— ial 5 {7 S 02| . Decrosslinked B )
3 04 48 / Neat Aliphatic PU materla g 20 | 15 wt% Al 117 wto £ - } \ . S ——ncem.
"E | J | properties are 0'_ I5hwt%A| -iv:::@ 2 00 . 1r'?| ] 1('10 ( )1000 AI_PH{ . Neat Al particles
e W - 1 iivwAaffartaAd WA NeaFA[p c'_:ltiC_PU ________ 0 partcie diameter (nm Com pOS| e |n .
Z ! _éo _éo _4'0 _3;0 = UnaffeCted by AI 0 500 200 600 300 t IN acetone
Temperature (°C) Ioadlng Temperature (°C) dcetone

%‘D Ira A. Ful_ton Schoo!s of
Engineering

Masters Opportunity for Research in Engineering Arizona State Unive rsity




	Slide 1

