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Preparation and Characteristics of Polymer Additives for
Functional Instant Adhesives
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ABSTRACT

Ethyl cyanoacrylate (ECA) is used as an instant adhesive, and it can be readily polymerized by
moisture in air without any initiator and applied for industrial preducts and home use. However,
pure ECA monomer is low-viscosity liquid at room temperature that flows into substrate surface. To
thicken the instant adhesive, poly(methyl methacylate) (PMMA) is often added in it commercially.
Anocther disadvantage of instant adhesive polymer is its brittleness. In this study, functional polymers
including PMMA for an additive of ECA were prepared to increase viscosity of the moncomer and
flexibility of the adhesive at the same time. The additives, RMMA-VAc) and FIMMA-VAC-EVE), were
synthesized by radical copolymerization of MMA with VAe and EVE having low glass transition
temperature (Tg). The additives were added fo ECA to get functional instant adhesives. The chemical
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structures of the additives and ECA polymers were confirmed by 'H NMR and FTIR, and their
physical and mechanical properties were also evaluated. The Tg of the obtained additives decreased
with inereasing the content of VAe or VAcEVE, indicating more improved flexibility. In addition,
functional instant adhesive containing the additives showed higher bonding strength than that of the

existing one.
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FLEXIBILITY, BONDING STRENGTH
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Figure 1. Polymerization schemes for preparation
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Table 1. Polymerization Conditions and Characteristics of P(MMA-VAc)
MMA:VAe | Initiator | Solvent | Time feld  MMATVAC Te Molecular weight
{mol ratio) | (mol %) | (M : &) th) (%6) (NMR) (T) M, M P
1:1 2 1:1 6 46 8:1 97 12,000 19,000 1.6
1:1 2 1:1 20 46 6:1 106 11,000 18.000 1.6
1:1 A 1 T hulk 20 63 31 100 54,000 280.000 5.2
1:1 I 1 H 1:0.5 20 60 4:1 101 21,000 40,000 1.7
1:1 B I gl Il 20 61 30 99 10,000  31.000 3.1
1:1 N| 0.5 1:1 20 63 6:1 98 22000 45000 2.0
1:2 I 1:1 20 48 71 83 16.000 25.000 1.5
1:3 1 1:1 20 36 8:1 72 18,000 55000 3.0
D
B i
11 p| 1 2| .13 20 59 4:1 84 18,000 32,000 1.9
1:1 0 1 o | bulk 20 62 31 97 21.000 38.000 1.
n
e
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Table 2. Polymerization Conditions and Characteristics of P(MMA-V Ac-EVE)
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MMA:VAc | Initiator | Solvent | Time | Yield MMA:VAc Tg Molecular weight
EVE (mol %) | (M :8) | (h) (%) EVE(NMR) (T) M, Ms  PDI
2:2:0.25 1 1:1 20 59 14:1:12 98 17.000 31.000 2.1
2:2:0.5 1 1:1 20 53 2:1:0.5 100 14,000 35,000 2.6
2:2:05 |A| 1 |q|1:0.5] 20 49 5:1:1 105 15000 23.000 1.6
2:2:0.75 1| 1 || L 20 44 6:1:2 92 24.000 42000 1.7
2:2:1 L |p| 1 20 16 1:1:1 100 27.000 39.000 1.4
2i%xd (M| 1 i1 20 37 11:1:2 97 24000 36,000 1.5
1:2:1 1 g 20 20 8:1:1 83 19,000 26.000 1.4
1:2:2 1 1:1 20 8 11:1+1 08 21.000 32,000 1.5

D

1
2:2:0.5 E 1 |19 18] 20 49 18:1:8 92 24,000 42,000 1.7
221 g 1 |a| bulk| 20 32 39:1:10 94 11,000 18,000 1.6

n

e
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Figure 2. 'H NMR spectra of polymer additives.
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Table 3. Characteristics of Additives & ECA Polymers Conlaining Additives

Polvmer Meld(%) M My PDI Te(C) Tdy2{T)
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