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Mechanochemical Ring-Opening Polymerization of Lactide °@®
TRt

B I U X X =

Jeung Gon I(imﬁr Nuri Ohn1, Jihoon Shinz, Sung Sik I(im1 °®
e

B I U X X =

;
Department of Chemistry and Institute of Physical Science, Chonbuk National University, Jeon-Ju, Jeollabuk-do, 54869, Korea

2
Center for Greenhouse Gas Resource, Korea Research Institute of Chemical Technology, Daejeon, 34114, Korea © @

xzz

Ao

B I U X X =

A mechanochemical polymerization of lactide is developed using ball milling. Mechanical energy from the collisions between the balls and the vessel
efficiently promoted an organic-base-mediated metal- and solvent-free solid-state polymerization.T Investigations on the parameters of the ball-milling
synthesis revealed that the degree of lactide ring-opening polymerization could be modulated by the ball-milling time, vibration frequency, mass of the ball
media, and liquid-assisted grinding. Especially, liquid-assisted grinding was found to be an important factor for achieving a high degree of
mechanochemical polymerization. While polymer-chain scission from the strong collision energy prevented a mechanical-force-driven high-molecular-weight
polymer synthesis, the addition of only a small amount of liquid provided a sufficient energy dissipation. Thus, poly(lactic acid) with a molecular weight over
1% 10 g/mol was successfully obtained by the green mechanochemical approach.
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Solid State Polymerization of Lactide by Ball-Milling
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Mechanochemical Ring-Opening Polymerization of Lactide
Jeung Gon Kim"', Nuri Ohn’, Jihoon Shin’, Sung Sik Kim'

' Department of Chemistry and Institute of Physical Science, Chonbuk National University, Jeon-
Ju, Jeollabuk-do, 54869, Korea
“Center for Greenhouse Gas Resource, Korea Research institute of Chemical Technology, Dagjeon,
34114, Korea

A mechanochemical polymerization of lactide is developed using ball milling. Mechanical
energy from the collisions between the balls and the vessel efficiently promoted an organic-
base-mediated metal- and solvent-free solid-state polymerization.l Investigations on the
parameters of the ball-milling synthesis revealed that the degree of lactide ring-opening
polymerization could be modulated by the ball-milling time, vibration frequency, mass of the
ball media, and liquid-assisted grinding. Especially, liquid-assisted grinding was found to be
an important factor for achieving a high degree of mechanochemical polymerization. While
polymer-chain scission from the strong collision energy prevented a mechanical-force-driven
high-maolecular-weight polymer synthesis, the addition of only a small amount of liquid
provided a sufficient energy dissipation. Thus, poly{lactic acid) with a molecular weight over 1
¥ 10° g/mol was successfully obtained by the green mechanochemical approach.
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Solid State Polymerization of Lactide by Ball-Milling
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