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1. Introduction 
 
Acrylic pressure sensitive adhesives (PSAs) are 

widely used in various industrial applications. 

However, higher thermal stability of PSAs is needed 

especially for the recent semiconductor 

manufacturing processes. In this study, the thermal 

resistance of acrylic PSAs was improved by 

modifying the chain structure of acrylic polymers 

with the thermally stable moieties. The fluorene 

derivatives are well known to have high fluorescence 

yields, good thermal stability, and high glass-

transition temperature. The adhesion performance of 

acrylic PSAs was investigated by measuring peel 

strength, gel content, and dynamic mechanical 

analysis. The thermal properties of acrylic PSAs were 

evaluated by differential scanning calorimetry, 

thermo gravimetric analysis, and dynamic 

mechanical analysis.    

  

2. Experimental 
 

2-Ethylhexyl acrylate (2-EHA), ethyl acrylate 

(EA), and acrylic acid (AA) were used to synthesize 

the acrylic copolymer. The acrylic copolymer was 

synthesized by solution radical polymerization with 

1.5wt% AIBN in ethyl acetate at the solid content of 

32.5wt%. The acrylic copolymer was modified with 

glycidylmethacrylate (GMA) which induced the 

carbon-carbon double bonds that were used for UV-

curing. 9,9-bis(4-(but-3-enyl)phenyl)-9H-fluorene 

was synthesized to be used as crosslinking agent for 

UV-radiation curing of acrylic PSAs. Firstly, 4,4´-(9-

fluorenylidene) diphenol was synthesized with 

fluorenone and phenol. Then, 9,9-bis(4-(but-3-

enyl)phenyl)-9H-fluorene was finally synthesized  

from 4,4´-(9-fluorenylidene) diphenol and acryloyl 

chloride. The vinyl-modified fluorene derivatives  

were dispersed in ethyl acetate and then incorporated 

into the acrylic copolymer structure via UV-curing 

method. 

 

 

 

 

Figure 1. Synthetic scheme for vinyl-modified 

fluorene. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Preparation of UV-cured acrylic PSA 

containing fluorene structures. 
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3. Results 
The extent of crosslinking in UV-cured acrylic 

PSAs was controlled by varying both the contents of 

modified fluorene derivatives and the UV dose. 

Figure 3 represents the effect of both the contents of 

modified fluorene derivatives and the UV dose on the 

gel content of UV-cured acrylic PSAs. The higher gel 

content was generally obtained for the acrylic PSAs 

having higher content of modified fluorene 

derivatives and higher UV dose as expected. It was 

proposed that the fluorene derivatives had high 

fluorescence yields, good thermal stability, and high 

glass-transition temperature. Therefore, the resistance 

to thermal degradation of the PSAs containing 

fluorene derivatives was expected to be improved. 

Figure 4 shows the TGA results. The degradation 

temperature of the UV-cured acrylic PSAs increased 

with increasing the content of fluorene derivatives.  

 

 

 

 

 

 

 

 

 

 

Figure 3. Gel content of UV-cured acrylic PSAs at 

various fluorene derivatives contents and UV doses. 

 

 

 

 

 

 

 

 

 

Figure 4. TGA thermogram of UV-cured acrylic 

PSAs at various flourene derivatives contents. 

 

4. Conclusions 
 

The vinyl-modified fluorene derivatives were 

uniformly dispersed in the acrylic copolymer, which 

was prepared by radical polymerization of 2-EHA, 

EA, and AA resulting in the formation of UV-cured 

acrylic PSAs films. The extent of crosslinking of 

acrylic PSAs varied significantly depending on the 

content of vinyl-modified fluorene derivatives and 

UV doses. The UV-cured acrylic PSAs containing 

vinyl-modified fluorene derivatives showed the 

improvement in thermal stability and elastic 

deformation characteristics. 
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