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Abstract: Influence of amino acidic chemical on properties of maleic anhydride-grafted ethylene-propylene-diene terpoly-
mer/zinc oxide (EPDM-g-MAH/ZnO) composites was investigated. 4-Aminosalicylic acid (ASA), 4-amino-2-methoxyben-
zoic acid (AMBA), 12-aminolauric acid (ALA), and glutamine (GIn) were employed as the amino acidic chemicals. Though
small quantity (0.5 phr) of the amino acidic chemical was added to the EPDM-g-MAH/ZnO composite, the properties were
notably changed. By adding the amino acidic chemical, the percent crystallinity and apparent crosslink density were
reduced. Order of the percent crystallinity was related to that of the pK,, values of amino acidic chemicals. By adding the
amino acidic chemical, the basic tensile properties were on the whole improved. The experimental results were explained
by the pK, values of amino acidic chemicals, change of zinc ionomer formation, and interactions between the additive and

EPDM-g-MAH chain.
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Scheme 1. Plausible zinc ionomer structures between EPDM-g-
MAH and Zn* (a) and between EPDM-g-MAH/amino acidic
additive and Zn?* (b).
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Scheme 2. Chemical structures of amino acidic additives used
in this study.
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Experimental
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Table 1. Formulation (phr).

Composite No. 1 2 3 4 5
EPDM-g-MAH? 100 100 100 100 100
Antioxidant® 0.3 0.3 0.3 0.3 0.3
Zinc oxide 5.0 5.0 5.0 5.0 5.0
Zinc stearate 5.0 5.0 5.0 5.0 5.0
ASAY - 0.5 - - -
AMBA? - - 0.5 - -
ALA® - - - 0.5 -
GIn" - - - - 0.5

“Royaltuf 498 of Chemtura Co.
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Results and Discussion
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Figure 1. XRD patterns of the EPDM-g-MAH//ZnO composites.
ASA, AMBA, ALA, and GIn denote 4-aminosalicylic acid, 4-amino-
2-methoxybenzoic acid, 12-aminolauric acid, and glutamine,
respectively.
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A2 Aow g4 4+ Uk
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o] 2Z AZst= ALt o5y A E(pK)e Aol
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Table 2. Percent Crystallinities of the EPDM-g-MAH/ZnO Com-
posites (%).

Composite No. Amino acidic additive  Crystallinity (%)

1 - 15.0
2 ASA 14.1
3 AMBA 13.6
4 ALA 15.0
5 Gln 12.7

Table 3. pK, Values of Chemicals Related to the EPDM-g-MAH/
ZnO Composites.

Chemical pK.
4-Aminosalicylic acid (ASA) 3.639
4-amino-2-methoxybenzoic acid (AMBA) 4.6~4.8"
12-Aminolauric acid (ALA) 4.659
Glutamine (Gln) 9.139
2-Methoxybenzoic acid 4.089
2-Hydroxybenzoic acid 2.989

Maleic acid pK.1 =191, pK,,= 6.332

Succinic acid pKa=4.21, pK,»=5.64%9

YReference 18

YExpected value considering relation between pK, values of 2-meth-
oxybenzoic acid and 2-hydroxybenzoic acid

9Reference 19

YReference 20
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€Oy CO,H
/’II
HoN
HO,C
(6]
Hy* ___---- G .
N:i_ - 02
0,C

Scheme 3. Interaction of EPDM-g-MAH with Gin.
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Table 4. Apparent Crosslink Densities of the EPDM-g-MAH//ZnO

Composites (1/Q).

Composite No.

Amino acidic

Apparent crosslink density

additive (1/Q)
1 - 0.441 £ 0.010
2 ASA 0310 + 0.003
3 AMBA 0.441 +0.041
4 ALA 0.381 +0.059
5 Gln 0.408 + 0.003

o] fAlgtd|, o] AMBA7Z} T1th2] 3] 431 ot o]k
H Aol ol WS 5HA] Gheths Ao 2 AT = 9l
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7V A ZHAskged], o] ASAT} ofdl o] FAL
H-5)|5)7] & o]th. 1 o]-8= Scheme 42} o] ASAQ] 712
EAFY 0| E7|(-CO, )9t o] 3t =4k8ly] 7He] Bap i A
Zh-gof o3 7t2EAH o] EV|7} o}l o] 23 s A
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Ao 7tadE 74 4 F skt Gl 3lE 2719 ot
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Scheme 4. Blocking of carboxylate group by ortho-hydroxyl
group of ASA.

Table 5. Tensile Properties of the EPDM-g-MAH//ZnO Composites.
Composite No. 1 2 3 4 5
100% Modulus (kgffem®) 20 23 22 21 21
300% Modulus (kgf/em?) 34 38 34 31 37
Elongation at break (%) 835 845 940 885 825
Tensile strength (kgf/cm?) 151 161 174 137 160
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st 7 H2 olo] BEHAT}F 94wt ASAV} Eakd B
A (Composite No. 2)2} GIno] Z3+E E3HA(Composite No.
5)°] ARAEI} Sttt

Conclusion

ALA7} 335 EPDM-g-MAH/ZnO E3HE A LshE
EPDMe] 2 SHE7} gHael gzt ol obvlieat A 2714
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