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Abstract : The most commonly available substrate material is glass in the display fabrication process. However, glass is noi
desirable due to its heaviness and fragility. Recently, plastics such as polysulfone (PSF), polyethersulfone (PES), polycarbonate
(PC), polyethylene terephthalate (PET) and cyclic olefin polymers (COP) have been investigated to replace glass as a substrate
material for display fabrication. Plastic substrates are advantageous in that they are lightweight, high impact resistance, flexibility,
and ability for roll to roll manufacturing process. But many plastics have poor chemical resistance in organic solvent. The chemica
resistance is also required because they are exposed to solvents for various chemical treatments during the manufacturing process.
So, we have an interest in the chemical modification of PSF to improve chemical resistance. We introduced crosslinkable imide
moieties using chloromethylation method for the modification of PSF which could be overcome above shortcomings for display
substrate based on plastic film. We prepared the crosslinked polysulfone films which were represented chemical resistance in
MeOH, THF, DMSO and NMP. The thermal properties were measured by TGA, DSC and TMA. As the results, we have
confirmed to enhance of the thermal property. They had low coefficient of thermal expansion (CTE) which decreased to 15% and
had increased 7; from 180 C to 252 C. Cross-linked polysulfone films with imide side-chain had good optical properties and
chemical resistance so that they could be used as flexible display substrate.

Keywords : polysulfone, imide, chloromethylation, cross-linking, plastic display substrate.
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Figure 1. The repeating unit of polysulfone.
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Figure 2. '"H-NMR spectrum of polysulfone (Solvent : CDCls).
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Figure 3. Chloromethylation reaction of polysulfone.
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Figure 4. The synthesis of polysulfone methylene(4-aminobenzoate)
(PSFMAm) by CMPSF and 4-aminobenzoic acid.
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Figure 5. The synthesis of cross-linked polysulfone with amic acid
moiety by PSFMAm and ODPA.
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Figure 6. Imidization reaction of cross-linked polysulfone with amic
acid side chain.
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Figure 7. "H-NMR spectrum of CMPSF18.

Table 1. The Degree of Substitution of Chloromethylene Moiety accor-
ding to Reaction Time

Degree of substitution

Code Time(h) (per repeat unit)
PSF 0 0
CMPSF9 15 0.18
CMPSF18 24 0.36
CMPSF35 48 0.70

ppm 8 7 6 5 4 3 2 1 0
Figure 8. 'H-NMR spectrum of PSFMAm18.
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6.46~6.49(d, 4H), 6.89~7.01(m, 4H), 7.22~7.26(d, 2H), 7.38(d, 1H),
7.51~7.54(d, 4H) 7.77~7.85(m, 4H).
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Figure 9. FTIR specta of PSF-I series and PSF. (a) PSF, (b) PSF-I9, (c)
PSF-118, and (d) PSF-I35.
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Figure 10. TGA pyrograms of cross-linked PSF films. (a) PSF, (b)
PSF-19, (c) PSF-118, and (d) PSF-I35.
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Table 2. Optical Properties of Cross-linked Polysulfone

Code Thickness Haze Transmittance Yellow index
(um) (%) (550 nm) (YD
PSF 83 0.3 88 0.70
PSF-I9 82 0.7 86 1.89
PSF-118 88 1.0 79 3.13
PSF-135 96 1.1 75 5.46

Table 3. Chemical Resistance of Cross-linked PSF Films in Various
Organic Solvents

Code MeOH THF DMSO NMP
PSF X O O O
PSF-19 X X X X
PSF-118 X X X X
PSF-135 X X X X

Soluble : O. Swelling : A. Insoluble : X.
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Table 4. Thermal Property of Cross-linked PSF Films

Code Thermal stability
IDT(C)  T(TY T(CY Ti(CY  Residue(%)
PSF 472 523 495 503 36
PSF-I9 420 514 449 476 35
PSF-118 418 510 438 464 34
PSF-135 415 507 428 449 39

IDT : initial decomposition temperature . “max. decomposition temperatures
measured by TGA at a heating rate of 10 C /min under N. *5% weight loss tem-
perature measured by TGA at a heating rate of 10 C/min under N,. ‘10% weight
loss temperature measured by TGA at a heating rate of 10 C/min under N,.
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Figure 11. DSC theromgrams of cross-linked PSF films. (a) PSF, (b)
PSF-I9, (c) PSF-118, and (d) PSF-135.
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