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Synthesis and Physical Properties of Hydrophilic Biomedical Polymers
—Poly (N-substituted Acrylamide) and its Copolymer—

Yong Kiel Sung, Dae Yoo Ko, Chong Soo Cho*
and Kye Yong Kim**

N-n-Propylacrylamide has been synthesized from acrylamide and n-propyl bromide. N-n-
Propylacrylamide was copolymerized with acrylamide at 60C in tetrahydrofuran using «, @’
-azobisisbutyronitrile as initiator. The synthesized monomer and copolymers have been
identified by NMR and FT-IR spectrophotometer. The swelling properties of the crosslinked
homopolymers were investigated at different temperatures. Three types of hydration layer
around the back-bone structure of gels were determined. The thermal properties of copolymers
were also measured by differential scanning calorimeter and thermogravimetry. As the
amounts of N-n-propylacrylamide are increased, the enthalpic changes associated with endoth-
ermic transition and glass transition of the copolymers are decreased. As the amount of
N-n-propylacrylamide is increased, the thermal stability is increased. The activation energies
of thermal decomposition and dehydration for the poly (acrylamide-co-N-n-propylacrylamide)
have been evaluated by Freeman and Carroll’'s method. As the amounts of N-n-
propylacrylamide are increased, the activation energies of thermal decomposition and dehydra-

tion are increased.
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Table 1

Mole fraction of AAm

and N-n-PA in feed POlyt?qn:;ifﬁ:is‘.))n s?élyzjr?;:)
AAmM N-n-PA

1.00 0.00 24 89
0.75 0.25 24 87
0.50 0.50 24 86
0.25 0.75 48 85
0.00 1.00 48 85
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Table 2 Enthalpy and entropy changes associated with the endothermic transition of poly (AAm-co-N-n-PA)

Mole fraction of AAm

Temperature of

, and N-n-PA in feed glass [ratnsm?onc) endothermic H (cal/g) A'S (cal/g°K)
AAM N-n-PA mperature transition (°C)
1.00 0.00 201.4 318.1 69.79 1.18x 107!
0.75 0.25 182.5 3234 40.24 6.75 x 107
0.50 0.50 171.7 334.5 23.34 3.84 x 1072
0.25 0.75 155.5 357.2 18.25 2.90x 107
0.00 1.00 136.9 382.9 14.99 2.29x 107

Table 3 Enthalpy and entropy changes associated with the endothermic transition of crosslinked poly {(AAm-co-N-

n-PA)

Mole fraction of AAm

Temperature of

and N-n-PA in feed Séﬁ;{;’:ﬁ:g%nc) cte;\aioSit:\ig;n}iocC) H (cal/g) S {cal/g°K)
AAmM N-n-PA

1.00 0.00 214.8 329.0 75.44 1.25x 107
0.75 0.25 192.5 341.0 50.59 8.24 x 107
0.50 0.50 179.5 365.3 27.74 435x 107
0.25 0.75 158.2 404.5 22.28 3.29 x 107
Q.00 1.00 140.6 445.8 19.52 2.72x 107
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{N-n-PA)

Table 4 Activation energies of thermal decomposition for the poly (AAm-co-N-n-PA) by Freeman and Carroll method

Mole fraction

Tempegature Domax Ea
AN NPA range (°K) (°K) (cal/deg mole)
1.00 0.00 619.6 — 668.6 649.5 41.0+0.3
0.50 0.50 676.9 —716.5 699.6 50.7£0.3
0.00 1.00 682.5 —719.2 706.0 59.210.3

Table § Activation energies of thermal decomposition for the crosslinked poly {AAm-co-N-n-PA) by Freeman and Ca-
rroll method

Mole fraction Temperature D max Ea
AAM N-n-PA range (°K) (°K) (cal/deg mole)
1.00 0.00 640.1 — 702.5 676.8 52.2%0.3
0.50 0.50 672.3 —713.3 701.4 59.4%0.3
0.00 1.00 673.7 —721.3 711.6 73.0+0.3

Table 6 Activation energies of dehydration for swollen hydrogels by Freeman and Carroll method

Mole fraction

Temperature D max Ea
AAm N-n-PA range (°K) (°K) {cal/deg mole)
1.00 0.00 323.5 — 466.1 436.1 7.7%10.3
0.50 0.50 339.9 — 463.3 440.1 7.8+0.3
0.00 1.00 ) 362.0 — 486.3 472.0 9.610.3
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Table 7 Activation energies of thermal decompaosition for the swollen hydrogels by Freeman and Carroll method

Mole fraction Temperature D max Ea
AAm N-n-PA range (°K) (°K) (cal/deg mole)
1.00 0.00 633.9 - 679.0 659.6 47.5%0.3
0.50 0.50 654.0 — 683.8 678.4 55.5%0.3
0.00 1.00 685.2 —723.4 708.9 67.810.3
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