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Abstract — A new type of thermoplastic elastomer (TPE) based on EPDM ionomer as an elastomer and polyamide-6
as a reinforcing crystalline polymer was prepared and the thermal properties of TPEs were investigated. Especially
effects of neutralization of maleated EPDM (MA-EPDM) to prepare EPDM ionomer with zinc oxide and the content of
polyamide-6 on the thermal properties of the blends were investigated. Both the neutralization and blending were car-
ried out employing a twin screw extruder. It was found that the neutralization of MA-EPDM results in the increase of
cooling crystallization temperatures. Polyamide-6 plays the role of reinforcing filler in the blends due to the high crys-
tallinity. Fine dispesion of polyamide-6 in the blends was confirmed and attributed to the imide formation between the
maleic anhydride of MA-EPDM and amine group of polyamide-6. TPEs based on EPDM ionomer/Polyamide-6 blends
showed balanced mechanical properties with improvement in heat resistance.
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Table 1. Raw Materials Used in the Preparation of EPDM lonomers

and Blends
Materials Characteristics Manufacturer
Maleated Ethylene- Royaltuf-498 Uniroyal Chemical
propylenediene rubber  (maleic anhydride content:
(MA-EPDM) 1 wt%)
Polyamde-6 (PA-6) Technyl 1021 Rhodia Polyamide
Zinc oxide (ZnO) Reagent grade Aldirch Chemical
Stearic acid (SA) Reagent grade Aldirch Chemical

Table 2. Sample Codes of lonomers and Blends

Sample Code Deg“’? of Composition (by wt%)
Neutralization (%) MA-EPDM PA-6

MA-EPDM 0 100

1725 25 100

1750 50 100

1775 75 100

17100 100 100

BIZ0-10 0 90 10
BIZ25-10 25 90 10
BIZ50-10 50 90 10
BIZ75-10 75 90 10
BIZ100-10 100 90 10
BIZ0-20 0 80 20
BIZ25-20 25 80 20
BIZ50-20 50 80 20
BIZ75-20 75 80 20
BIZ100-20 100 80 20
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Fig. 1. FT-IR spectrum of EPDM ionomer: (a)MA-EPDM; (b)IZ25.
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Fig. 2. FT-IR spectrum of the blend: (a)MA-EPDM; (b)BIZ0-10; (c)PA-6.
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Scheme 1. Various reactions of MA-EPDM/polyamide-6 blends.
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Fig. 3. DSC thermograms of EPDM ionomer of different degree of
neutralization(%) based on MA-EPDM obtained by cooling
(A) and heating(B): (a)MA-EPDM; (b)IZ25; (c)IZ50; (d)IZ75;
(e)1Z100.

Table 3. Summary of Tgs, T,s, and AH, of EPDM Ionomer/PA-6 Blends
Cooling crystallization

Sample Code T,(°C)

T.(°C) AH (cal/g)
MA-EPDM —49.75 86.36 2.65
PA-6 42.11 165.81 15.1
1725 -50.55 89.86 3.08
1750 -50.57 89.67 2.39
1775 -50.68 89.41 2.28
17100 —49.34 90.85 2.53
BIZ0-10 -51.67 94.77 2.94
BI1Z25-10 -51.55 97.73 3.93
BI1Z50-10 -51.83 93.14 1.76
BIZ75-10 -51.32 94.63 297
BI1Z100-10 -52.49 96.60 2.26
BI1Z0-20 -51.40 96.27 3.27
B1725-20 -51.08 98.81 3.60
BI1Z50-20 -51.07 97.40 181.81 1.290.22
BI1Z75-20 -50.43 97.40 232
BI1Z100-20 -52.73 96.83 182.35 2.02 0.81
W5 Fao] o7 o] 2uwnlshE Falo] MA-EPDME] 2H4o]
g Zlow AT Fig. 39 (B)ell Ykl S2abdeld &
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Fig. 4. DSC thermograms of EPDM ionomer/PA-6 blends by cooling
(A) and heating(B): (a)MA-EPDM; (b)BIZ0-10; (c)BIZ25-
10; (d)BIZ50-10; (e)BIZ75-10; (f)BIZ100-10; (g)PA-6.
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Fig. 5. DSC thermograms of EPDM ionomer/PA-6 blends by cooling
(A) and heating(B): (a)MA-EPDM; (b)BIZ0-20; (c)BIZ25-
20; (d)BIZ50-20; (e)BIZ75-20; (f)BIZ100-20; (g)PA-6.
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Table 4. Summary of T, s and AH,, of EPDM Ionomer/PA-6 Blends

Melting of crystallites

Sample Code - GrAH, (cally)  T,.CC)  AH(calg)
MA-EPDM 114.00 236

PA-6 221.16 12.65
1225 116.11 2.76

1250 116.42 243

1275 115.00 2.66

12100 117.57 2.75

BIZ0-10 123.53 231 216.76 1.52
BIZ25-10 123.12 251 21750 1.73
BIZ50-10 11845 1.97 220.04 1.54
BIZ75-10 122.18 231 218.76 1.78
BIZ100-10 119.98 1.95 220,01 145
BIZ0-20 124.62 1.90 219.90 3.16
BIZ25-20 12321 2.09 218.62 3.48
BIZ50-20 120.26 1.52 219.90 2.84
BIZ75-20 123.55 1.93 219.04 3.63
BIZ100-20 121.58 1.48 21991 2.40
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Fig. 6. Storage moduli of EPDM ionomer/PA-6 blends: (@)MA-
EPDM; (A)BIZ0-10; (V¥)BIZ25-10; (4)BIZ50-10; (€4)BIZ75-
10; (»)BIZ100-10; (H)PA-6.
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