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Abstract: The reactive modification of acrylonitrile-butadiene-styrene (ABS) with glycidyl methacrylate (GMA) was
conducted in a melt mixing process. The reaction characteristics of GMA with ABS were investigated for various pro-
cessing conditions and compositions of the materials in the presence of dicumyl peroxide as an initiator of the radical
reaction. The graft ratio of GMA increased as the concentration of GMA increased and showed the maximum value in
the given range of mixing time. The influence of the RPM of the mixer on the graft rate was not significant, and the graft
ratio decreased as the processing temperature increased. The complex viscosity and storage modulus of the modified ABS
increased significantly when the graft ratio was highest. GMA-grafted ABS (ABS-g-GMA) was blended with poly(lactic
acid) (PLA) to assess the enhancement of the compatibility in the blend. Compared to the blend of ABS/PLA, the ABS-
g-GMA/PLA blend showed a remarkable reduction in the size of the domain with the increase of complex viscosity.

Keywords: acrylonitrile-butadiene-styrene, glycidyl methacrylate, reactive modification, degree of grafting, compat-
ibilization.
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Figure 1. A simplified mechanism for the grafting reaction of GMA onto ABS in the presence of peroxide and styrene.
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Figure 2. FTIR spectra of ABS-g-GMA for GMA contents of 2,4,
and 6 wt%.
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Figure 3. Effect of GMA content on the absorbance ratio (A 37/
Aj;s) in FTIR spectra.
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Figure 4. '"H NMR spectra of ABS and ABS-g-GMA.
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Figure 5. Effect of mixing time on the absorbance ratio (A 37¢/Azss)
in FTIR spectra.

e T EEgo] GAHT JEE 091 D7) $s)e]
F7H49 477} BaskAer, 713717] el AsAkke] 2
o8 A% aTEHY GMAS] Ege] Lot 2]
T E

o] Hold F IS FH3 = F Urh AHE vk
=9} 24 syrenee] e b chep o] B
ARk, AR E E2oEie] GMA :LEHEL‘E 37814
4 2% ol WgATo] F7HE A4S TdEE
o] 7
]

1

1_40J.4u

dasE fARE A3y Bag vp ok wEba,
YxfelA zlePst L3 ol Y=7M 1
o 7gele £ FoEe= iﬂTEr’\] 7re] M7 oA
o2 AR, =71 el AFAIZY AFATF
o] Aot wig- Fag AR e AR ATH
Figure 69 && A]7F W3sle] w}E ABS-g-GMA A 5.9
NMR 24 235 YeRSIth ABSS| NMR 23| E ol A

Hﬂoﬁ‘éaﬂﬁomiﬁrb

52-5.8 ppm W 9elA #2EE 3= PRDY| EAHE o]
SAR A28 Fao FHG o] Tze] VAL 09-

0.7 ppmellA] U= ABSS| Zet7]e) sgs= 93 WA

10min it “‘ \

15min.

- /} \ PR “ A

H s tppem)
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Figure 9. Rheological properties of ABS-g-GMA as a function of
mixing time: (a) complex viscosity; (b) storage modulus.
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