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ABSTRACT

of acrylic acid-co-acetoacetoxy ethylmethacrylate (AA-co-AAEM) microgel

prepared by precipitation polymerization. First, the optimum monomer ratio
was assessed. Second, the effects of crosslinker concentration and post-cure stage
time on microgel properties were evaluated through different experiments.
Methods: The optimum monomers ratio was evaluated using the gel viscosity of
the final products. FTIR spectroscopy was used as a criterion of the success of the
copolymerization reaction. The effects of crosslinker concentration and post-cure time
on the microgels’ properties (i.e., swelling capacity, gel content, apparent viscosity,
rotational viscosity, rheological properties, and glass transition temperature) were
investigated.
Findings: The copolymer with a monomer ratio of AA:AAEM 95:5 showed the
highest viscosity value and was chosen as the optimum sample. The experimental
Keywords: results showed that by increasing the crosslinker concentration to 0.05 g and the
post-cure time up to 2 h, the swelling capacity, apparent and rotational viscosity,
storage modulus, loss modulus, and glass transition temperature increased due to the
increase in the sol content. However, increasing the crosslinker content beyond 0.05 g
demonstrated diminishing the above properties due to severe crosslinking. Overall,
the results revealed a new class of microgels with promising high performance in
cosmetic and health products.

l l ypothesis: 1,6-Diaminohexane was utilized as a crosslinker in the synthesis
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Fig. 1. Mechanism of simultaneous copolymerization and
crosslinking for acrylic acid and acetoacetoxy ethylmeth-

acrylate in the presence of 1,6-diaminohexan.
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Table 1. Series A experiments (0.1 g of initiator, 100 mL of

solvent, and 1g crosslinker).
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Table 2. Series B experiments (9.5 g of acrylic acid and 0.5 g
of AAEM).

Teode | Crostnker @ | T | ene ¢
cM 1 2 100
cM 0.5 2 100
cM 0.1 2 100
cM 0.05 2 100
cM 0.025 2 100
cM 0.1 1 100
cM 0.05 1 100
cM 0.025 1 100
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Table 3. M_C, gel content and equilibrium-swelling ratio evaluated by Flory-Rener equation (equation 3).

Sample code Crosslinker (g) | Viscosity (cP) Swelling ratio (g/g) Gel content (%) M_Cx 10* (g/mol)
CM 1 1120 4.7 98 2.86
CcM 0.5 1550 5.0 97 2.90
CcM 0.1 2020 8.1 95 3.02
cM 0.05 2330 10.1 94 3.12
CM 0.025 1900 9.8 89 3.11
CM 0.1 1620 11.4 85 3.15
CM 0.05 1980 14.3 84 3.21
cCM 0.025 1690 12.0 80 3.20
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Fig. 4. Results obtained from rotational rheometry test.
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Fig. 5. Results obtained by rheology test (strain sweep): (a) storage modulus, and (b) loss modulus.
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Table 4. Yield stress evaluated by stain sweep from the

rheology test.

Sample Crosslinker Post-cure Yield stress
code (2) time (h) (Pa)
CcM 0.1 2 181.65
CcM 0.05 2 11.86
CM 0.025 2 453.49
CM 0.1 1 157.23
CM 0.05 1 202.72
CcM 0.025 1 8.25
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