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The graft copolymerization of acrylonitrile-EPDM-styrene (AES) was investigated under various reaction conditions such as
the concentration of initiator, the content of diene and viscosity of EPDM, and the concentration of solvents. The conversion
increased but the molecular weight and the rubber particle size decreased with the concentration of initiator. The graft ratio
(GR) increased at low concentrations of the initiator but, after the maximum value, it gradualy decreased with the concen-

tration of initiator.

Toluene as a single solvent gave the highest conversion and the mixture of ethyl benzene and toluene

was better than toluene. The rubber particle size increased with the viscosity of EPDM and the graft ratio and the number
of rubber particles with occluded SANs increased with the content of diene.
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Table 1. Physical Properties of EPDM from KUMHO POLYCHEM
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Table 2. Reaction Conditions of Graft Copolymerization

KEP-435  KEP-240 KEP-270  KEP-330
Mooney viscosity 3 2 7 2
(cp)
Diene contents
(wio6) 23 45 45 8
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SY=tst,

Viscosity of
EPDM (cp) 28 3B 7
Diene contents of
EPDM (wt%) 23 45 80
Initiator contents 200 400° 600 800 1000°
(ppm)
Solvent contents
wioe) 50.0° 474 444 412 375
Solvent type | xylene ethylbenzene® toluene ethylbenzene+toluene”
Impeller speed 260
(rpm)
Reaction
temperature (C) 120

@ Fixed when other condition changes.
® 50 : 50 mass ratio.

mass of solid component
TC (%) = - - x 100
mass of solid component+mass of volatile component

232 EXE

AGILENTAS] GPC (Gel Permestion Chromatography) 1200 series
S AMgste]l eItk B4 1S WEjde] PL gd 15 um,
MIXED-C (300 x 7.5 mm)o]1, %% 30 TolA o549 #&52
0.6 mL/min, &1i= THF (tetrahydrofuran)E AH&-aF3itt.
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GR (graft ratio, %) =

2.35. TEM (Transmission Electron Microscopy)
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Figure 1. Conversion with reaction time.
EPDM: KEP-240; Solvent: Ethylbenzene, 50 wit%; Initiator concen-
tration: 1000 ppm; Impeller speed: 260 rpm; Reection time: 5 h.
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Figure 2. Conversion with different concentration of initiator.
EPDM: KEP-240; Solvent: Ethylbenzene, 50 wt%; Impeller speed:
260 rpm; Reaction time: 5 h.
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Figure 3. Molecular weight with different concentration of initiator.
EPDM: KEP-240; Solvent: Ethylbenzene, 50 wt%; Impeller speed:
260 rpm; Reaction time: 5 h.
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Figure 4. Rubber particle size with different concentration of initiator.

EPDM: KEP-240; Solvent: Ethylbenzene, 50 wt%; Impeller speed:
260 rpm; Reaction time: 5 h.
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Figure 5. Graft ratio with different concentration of initiator.
EPDM: KEP-240; Solvent: Ethylbenzene, 50 wt%; Impeller speed:
260 rpm; Reaction time: 5 h.
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Figure 6. Conversion with various solvent.
EPDM: KEP-330; Initiator concentration: 1000 ppm; Impeller speed:
260 rpm; Reaction time: 5 h.
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Figure 7. Conversion with different solvent amount.
EPDM: KEP-270 Solvent: Ethylbenzene; Initiator concentration: 1000
ppm; Impeller speed: 260 rpm; Reaction time: 3 h.
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Figure 8. Graft ratio with different solvent amount.
EPDM: KEP-270 Solvent: Ethylbenzene; Initiator concentration: 1000
ppm; Impeller speed: 260 rpm; Reaction time: 3 h.
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Figure 9. Conversion with different diene content of EPDM.
Solvent: Ethylbenzene, 50 wt%; Initiator concentration: 400 ppm;
Impeller speed: 260 rpm; Reaction time: 5 h.
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Figure 10. Greft ratio with different diene content of EPDM.
Solvent: Ethylbenzene, 50 wt%; Initiator concentration: 400 ppm;
Impeller speed: 260 rpm; Reaction time: 5 h.
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3.6. TEM (Transmission Electron Microscopy) ARl
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Figure 11. Conversion with different viscosity of EPDM.
Solvent: Ethylbenzene, 50 wt%; Initiator concentration: 400 ppm;
Impeller speed: 260 rpm; Reaction time: 5 h.
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Figure 12. Rubber particle size with different viscosity of EPDM.
Solvent: Ethylbenzene, 50 wt%; Initiator concentration: 400 ppm
Impeller speed: 260 rpm; Reaction time: 5 h.
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Figure 13. TEM with different concentration of initiator.

EPDM: KEP-240; Initiator concentration: () 400 ppm, (b) 600 ppm,
(c) 800 ppm, (d) 1000 ppm; Solvent: Ethylbenzene, 50 wt%; Impeller
speed: 260 rpm; Reaction time: 5 h.

Figure 15. TEM with different viscosity of EPDM.

EPDM: (a) KEP-330 (28 cp), (b) KEP-435 (33 cp), (c) KEP-270 (71
cp); Initiator concentration: 400 ppm; Solvent: Ethylbenzene, 50 wt%;
Impeller speed: 260 rpm; Reaction time: 5 h.

Figure 14. TEM with different solvent amount.

EPDM: KEP-270; Initiator concentration: 1000 ppm; Solvent: Ethyl-
benzene, (a) 47.4 wit%, (b) 44.4 wt%, (c) 41.2 wt%, (d) 37.5 wi%;
Impeller speed: 260 rpm; Reection time: 3 h.
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Figure 16. TEM with different diene content of EPDM.
EPDM: (a) KEP-435 (2.3 wt%); (b) KEP-270 (4.5 wt%); (c) KEP-330
(8.0 wt%); Initiator concentration: 400 ppm; Solvent: Ethylbenzene,
50 wt%; Impeller speed: 260 rpm; Reaction time: 5 h.
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