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Synthesis of flame retardant acrylic emulsion pressure sensitive adhesives
by co-polymerization with phosphoric flame retardant monomer
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Abstract: In this work, flame retardant acrylic emulsion pressure sensitive adhesives were newly polymerized
combining phosphorous flame retardant monomer and acrylic monomer like butyl acrylate, 2-ethylhexyl
acrylate, methyl methacrylate, acrylic acid, and 2-hydroxyethyl methacrylate. The process of polymerization
showed 100% of conversion at solid content of 65%, and viscosity of acrylic emulsion was increased up to
5500 cps when phosphorous flame retardant monomer was added into acrylic emulsion. The structure of flame
retardant acrylic emulsion was identified using FT-IR and thermal properties like glass transition temperature
(Tg) were checked by differential scanning calorimeter (DSC). Acrylic emulsion without phosphorous flame
retardant monomer had Tg of -44.1C and peel strength of 2,100gf/inch, however, flame retardant acrylic
emulsion showed maximum Tg (-31.4°C) and peel strength of 200gf/inch when 15 part of phosphorous flame
retardant monomer was added. Flammability test was also conducted to confirm the application of flame
retardant acrylic emulsion as the flame retardant addtive.
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Table 1. Formulation of acrylic emulsion pressure sensitive
adhesives
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Table 2. Conversion and viscosity of acrylic emulsion pressure
sensitive adhesives

Sample P-0 P-5 P-10 P-15
Conversion 100% 100% 100% 100%
Viscosity 4000cps 4200cps 5000cps 5500cps

Solid content(%) = W¢Ws x 100
Conversion = Wg/(Ws Ts) x 100

Wy : Sample weight of after drying
W; : Sample weight of before drying
Ts : Ideal solid content(%)
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Figure 1. FT-IR spectrum of flame retardant acrylic emulsion
pressure sensitive adhesives;(a) P-0, (b) P-5, (c) P-10, (d)
P-15.
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Figure 2. Spectra of DSC for acrylic emulsion pressure
sensitive adhesives. ;(a) P-0, (b) P-5, (c¢) P-10, (d) P-15
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Table 3. Peel strength of acrylic emulsion pressure sensitive
adhesives

AAF - AT

Table 4. Flammability Test of acrylic emulsion pressure
sensitive adhesives
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Table 5. Flammability Test of acrylic emulsion pressure
sensitive adhesives with flame retardants.

Sample P-0 P-5 P-10 P-15
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