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Synthesis of Isosorbide-Based Polyurethane for Moisture Barrier Film
with Different Polyols and Soft-Hard Segments Ratio
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Abstract

A series of Isosorbide-based thermoplastic polyurethanes \
(TPUs) with different soft/hard ratios but the similar e PGPV 4
molecular weight were successfully synthesized by step- e
polymerization using two types of polyols. polycaprolactone
diol (PCL) or polytetramethylene glycol (PTMG), and
methylene diphenyl diisocyanate (MDI) as the soft segment,

and bio-based material 1sosorbide (ISB) for chain extender

Average Molecular Weight

Sample Code

Mn (g/mol) | Mw (g/mol)

PTMG-PU 6/4 (PU-1) 15,821 31,301 1.97

PCL-PU 6/4 (PU-2) 17,860 41,946 2.35

and MDI as hard segments. The ratio of soft/hard segments PTMG-PU 9/1 (PU-3) paul R B ST 2.06
consisted of weight fractions of 6/4 and 9/1, respectively. The J—SSSSSSSSNA °CLPUL(PU-4) R 38,779 1.87
structure of the polyurethane series was analyzed by fourier RS Ve i)

transform infrared spectroscopy (FT-IR) and gel permeation

chromatography (GPC). The thermal properties were o020 YN O.C s
analyzed by thermogravimetric analysis (TGA) and A
differential scanning calorimetry (DSC). TPUs films with
high hard segment ratios iIndicated lower water vapor
permeability. Although hydrophilic isosorbide was used In
polyurethane, water vapor permeability could be adjusted by
structural differences.
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1. To synthesize I1SB-PU series composed of PTMG or PCL as
the polyol and MDI as the isocyanate and ISB as the chain —PTMGPU G4

s PCL-PU 6:4

extender. m—PTMGPUD I

14

12

mes= PTMG-PU 6:4 Modulus of elasticity
mmm PCL-PUG6:4

mmm PTMG-PU 9:1
= PCL-PU9:1

[HEN
(@)

oo

2. Comparison of characteristics according to polyol and
soft/hard segment ratio.

Stress (MPa)
(@)

Stress (MPa)

3. Decrease In water permeability to protect electronic devices
from moisture of bio-based polyurethane with controlled
soft/hard segment ratio. Tm ey e B o 10 n W 10

/ Check mechanical & thermal properties with various analysis method J
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Preparation of PU

with different
soft/hard segments Observation of correlation between soft/hard segment ratio J

and water vapor permeability
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@ The successful synthesis 1ISB-Pus with controlled soft/hard segment ratios
@ 1SB-PUs decreased water permeability successfully to increase hard segment ratio
H\O%\/\/o\]H

@ Although ISB is hydrophilic, the water permeability can decrease with the increase of the hard segment
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