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L& ¢ : EPDM3} polybutadiene(PBD) T 1822} E¢E thal A2A4S AHgFH oz B3}
7] st gt/ nRat/EuiE He 3RA AR A%S #F8IY. fuiEs EPDMe
¥18uj2, PBDol: 4ol Z&dle HAS AEe8n, 182 EFEY 24, 55 ¥
5ol 3AEA 3ut 28] cloud point curve(CPC)$&} A1l (phase diagram)ol] oW 33k
2 =7kl thale] HEsSh Cloud point curveel] 234 7t mER} Algo thdr fuje] A5l
Ao}, | whld AN Rol| o3t mEAF A|E7HY B4 wWE &% 15CE AFsle CPC
of & W37t UYSlrh 5C~25C FHoNA J——tv'-l} &5 A5 A4 FEo wet vjdey
o] vehgdon, Balg 7t Abo]l Rz} E3HE T E2HE ZF ArY] FAo] AT &% A o=
Hol 3& #lE%ct. EPDM=} PBDY) "J:{ﬂ& setolebE 0.630~1.0789] M9 ol &)
S Z0E BRIEom, metA o] T uERF BAL A840] glE Aog 28 AUCH

Abstract: The polymer-polymer interaction parameters x5; of the polybutadiene( PBD) and
EPDM system are investigated by observing the phase behaviour of the ternary system for
PBD/EPDM/solvent. The solvent used in this study is benzene as a good solvent for PBD
and a poor solvent for EPDM. Ternary solutions of different mixing ratios of the two compo-
nent polymers and concentrations are separated into two phases by changing temperature.
The cloud point curves(CPC) show that the difference of solvent affinities toward each poly-
mer and the repulsive interaction between two polymers affect considerably the shape of
CPC near 15°C. In the temperature range of 5°C ~25°C, incompatible behaviours being arised
from both the difference of mixing ratios and concentration, are clearly observed. Also the
phase separation temperature influences greatly the composition of each separated phase.
The calculated x5 values from Flory-Huggins theory are in the range of 0.630~1.078, which
suggest strongly the PBD-EPDM system is incompatible.
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Table 1. Solubility Behaviour of the Polymer+ Sol-
vent Binary Systems with Temperatures

é PBD EPDM
Solvent (cal/cm3)l/z c C
0 510203050{0 5 10203050
Hexane 7.3 SWCI Cl| S (1 ca
Heptane 74 |S S S S{S§ S Ca
Cyclohexane 8.2 SSSS|[SSSSSS
Toluene 8.9 SSSS|FAadadsss
THF 91 |S S S S S S|l ClClISWSWSW
Benzene 9.2 FCICIS S S|F Cl CISWSW S
Chloroform | 9.3 ICISSSSISSSSSS
MEK 9.3 I 1
Cyclohexanond 9.9 I 1

S Soluble, I : Insoluble, Ci : Cloudy, SW : Swelling, F : Freeze
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Table 2. Solubility Behaviour of the PBD(2), 30
EPDM(3) and Solvent{l) Ternary Systems with PBD o EPDM
Temperature :
EPDM+PBD(&)*
Solvent . 25
20C 30°C 50C
Hexane S Cl(1.0)® Cl ~
C1(05) Cl ©
o
Heptane S(1.0) S ‘; 20+
S S(0.5) S 5
Cyclohexane Cl Cl(1.0) S ln—:
5(05) s B
Benzene Cl S(1.0) S 59
THF S SW+S5(0.5) SW+S
S : Soluble, I : Insoluble, CI : Cloudy, SW : Swelling,
“’53:\/'3/(\72+\73):O.5 10 . . . . . '
? d= (g +63)/ () + by +b3) o0 20 40 6.0 8.0
Table 3. Molecular Characteristics of PBD and Concentration(g/l)
EPDM Fig. 1. Plots of JI/RTC versus C of EPDM and
Polymer [”]a) M;}s Ag)X104 xi) MC,P(‘ M/M PBD in benzene at 30.7°C.
EPDM | 1.5800 58300 6.92 0.4551 245000 5.21
PBD |25127 89800 23.1 0.3322 602000 4.30 30
Dntrinsic viscosity[dl/g] in toluene at 30°C
Second virial coefficiem[cm3 ~mol - g_z] in benzene at 30.7°C.
) Interaction parameter in benzene at 30.7°C. 257
o W2 2} FFA-Fu) 24 BAl Y SHEE £ .
ez zAsle Table 1o UEilth T 3 "
WA AE 257} SHE A5gke] R 9o (7.3 154
~9.3(cal/em® )2 oA LajE= ASL BEo
B oolZe T FA AR mEvh Re 4 89 MTT0T o6 05 10 17 T4 15 18
zole id uw @ois Axe shAt. 2y Concentration(g/mi) X 107
o W LHAE ,
EPDMS! 3+ THFL'} A+ PBDS: 834715 Fig. 2. Cloud point curves of benzene(1) solutions
o] Mg Aolg AL & F Utk o FZL of EPDM(3) and PBD(2) mixtures with different
Table 39 x, golAE YEhd viel o] EPDM EPDM weight fractions(&) in polymer mixtures;
o] BWF cluster size16)7} PBDHET 27] wEQl W, 0.0295: @, 0.0892: A, 0.3081: ¥, 0.4997:

, 0.6917: +, 0.8374: X, 0.9023, respectively.
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Table 4. Phase Separation Data for PBD+EPDM Mixtures in Benzene at 5.30, 10.45, and 14.50°C

Sample

Initial Solution

Phase Separation Temperature and Composition

. & 2 , 5.30°C ) , 10.45°C ] ’ 14.50°C ]
[ ¢ ¢ é ¢ ¢
1 0.0206 0.5020 0.0154 0.2000 0.0132 0.0965 0.0111 0.0094
2 0.0150 0.5087 0.0145 0.2975 0.0096 0.2017 0.0103 0.0517
3 0.0142 0.8568 0.0027 0.0208 0.0045 0.0362 0.0034 0.0038
4 0.0139 0.7755 0.0049 0.2396 0.0060 0.0070 0.0026
5 0.0135 0.5295 0.0084 0.2217 0.0087 0.0572 0.0069 0.0028
6 0.0127 0.3279 0.0122 0.2029 0.0107 0.1691 0.0082 0.0011
7 0.0122 0.4764 0.0327 0.2215 0.0087 0.0895 0.0023 -
8 0.0104 0.4867 0.0931 0.1140 0.0090 0.0105 0.0073 0.0015
&) Concentration(weight fraction) of polymer mixtures in solutions.
B) Weight fraction of PBD in polymer mixtures.
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Table 5. The Interaction Parameter of the PBD(3)
+EPDM(2) +Benzene(1l) Ternary System

Sample  Initial Solution  Interaction Parameter, x'x
Id. ] & 5.30°C 10.45C 14.50°C

1 0.0206 0.5020 0.7664 0.6802 0.6330

2 0.0150 0.5087 0.8668 0.7692  0.6508

3 00142 0.8568 1.0445 1.0624 1.0449

4 0.0139 0.7755  1.0778 - 0.8276

5 0.0135 0.5295 0.7944 0.6599 0.6513

6 0.0127 03279 07712 0.7369  0.6453

7 0.0122 04764 0.7838 0.6692 -

8 0.0104 0.4867 0.7209 0.6300 0.6461
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