Polikarbonat bontasa szilikagélhez régzitett organokatalizatorral

Degradation of polycarbonate
with an organocatalyst grafted onto silica gel
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ABSTRACT

Poly(bisphenol A carbonate) (BPA-PC) is considered nowadays one of the most popular thermoplastics,
thanks to its fine mechanical properties and versatility. Methanolysis, a method of chemical recycling,
is a simple and economical way to degrade BPA-PC. We investigated the degradation of BPA-PC by
methanolysis to 4,4'-(propane-2,2-diyl)diphenol (bisphenol A, BPA) monomer and dimethyl carbonate
(DMC). The depolymerization process was performed by investigating the activity of three commer-
cially available organocatalysts (Si-TEA, Si-GUA, Si-THU) and one organocatalyst grafted onto silica
gel (Si-TBD) prepared by us. Of these, the one modified with 1,5,7-triazabicyclo[4.4.0]dec-5-ene (TBD)
showed the best results: conversion above 98% and 65% yield in 4 hours. Therefore, the Si-TBD catalyst
was used to investigate the main reaction parameters: temperature (50, 65 and 80 °C), catalyst:BPA-PC
ratio (1, 5, 10 and 15 mol%) and methanol:BPA-PC ratio (5, 10, 15 and 20). These reactions are preli-
minary experiments for the optimization of BPA-PC methanolysis by design of experiments. This rese-
arch was funded by the New National Excellence Program of the Ministry of Human Capacities, grant
UNKP-22-1-1-BME-160, by the National Research, Development, and Innovation Office (grant number
FK138037), and the Richter Talentum Foundation.
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KIVONAT

A poli(biszfenol-A-karbonat)-ot (BPA-PC) napjaink egyik legnépszeriibb hére lagyuld miianyagaként
tartjak szamon, koszonhet6en jo mechanikai tulajdonsagainak, sokrétii alkalmazhatdsaganak. A kémiai
ujrahasznositas egyik metodusa, a metanolizis egyszerii és gazdasagos modja a BPA-PC lebontasanak.
Kutatasunk sordn a BPA-PC metanolizissel megvalésitott lebontasat vizsgaltuk 4,4'-(propan-2,2-
diil)difenol (biszfenol-A, BPA) monomerré és dimetil-karbonatta (DMK). A depolimerizacios folya-
mat soran harom kereskedelmi forgalomban kaphat6 (Si-TEA, Si-GUA, Si-THU), és egy altalunk el6-
allitott szilikagélhez rogzitett organokatalizator (Si-TBD) aktivitasat vizsgaltuk. Ezek kozil az 1,5,7-
triazabiciklo[4.4.0]dec-5-énnel (TBD) modositott mutatta a legjobb eredményeket: 98% feletti konver-
ziot es 65%-os termelést sikeriilt vele elérni 4 ora alatt. Ebb6l kifolyolag az Si-TBD Katalizator alkal-
mazasaval vizsgaltuk a legfontosabb reakcioparamétereket: a hdmérsékletet (50, 65 és 80 °C), a katali-
zator:BPA-PC aranyt (1, 5, 10 és 15 mol%), valamint a metanol:BPA-PC aranyt (5, 10, 15, illetve 20).
Ezek a reakciok a BPA-PC metanolizisének kisérlettervezéssel torténd optimalizalasanak elézetes para-
métervizsgalatat képezik. Ez a munka az Innovécids és Technoldgiai Minisztérium Uj Nemzeti Kivalo-
sag Programjanak (UNKP-22-1-1-BME-160), a Richter Gedeon Talentum Alapitvany kivaldsagi PhD
Osztondijanak, illetve az OTKA (FK138037) szakmai tamogatasaval késziilt.
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