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Abstract: Carbon-based nanoplatelets such as graphene oxide (GO) sheets and graphite nanoplatelets (GNPs) are fre-
quently used as conductive nanofillers for polymer nanocomposites. In this study, polystyrene (PS)/GO and PS/GNP
nanocomposites were prepared through a latex technology and investigated to compare the effect of nanofillers on rheo-
logical and electrical properties of the PS nanocomposites. PS particles were prepared by emulsifier-free emulsion poly-
merization and GO was synthesized by using the modified Hummers' method from graphite. Hydrophilic GO was
dispersed in aqueous PS suspension, but hydrophobic GNPs were dispersed with the help of a surfactant. In comparison
with PS/GO nanocomposites, the rheological properties of PS/GNP counterparts were not too high because GNP existed
in aggregates of graphene layers. Conducting pathways of PS/GO and PS/GNP nanocomposites were achieved at the
electrical percolation threshold of 0.50 and 5.82 wt%, respectively. The reason for enhanced electrical conductivity in PS/
GO nanocomposites is that GO was thermally reduced during molding.
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Figure 1. Schematic representation of nanofillers used in this study:
(a) GO; (b) GNP.
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Figure 2. Schematic procedure for the preparation of PS/GO nano-
composite sample by latex technology.

2+8-7] Wl A9 33 =A(FTIR: Spectrum Two,
Perkin Elmen)Z 48} t}h. PS/GO 2 PS/GNP =23t
F9] BEZX= FARIARAUE (FE-SEM: JSM 6700F, Jeol)
S ARgste] BEET e B 50 FRHEALS 31
Y 27E|(MCR 300, Anton Paar)s ARE-3le] A8 ek o
o M9 HellMo] sk 548 EAah7] 98l X% 3
5 Zck(small-amplitude oscillatory shear) 2102 =431
o}, FuE 9 AlE (frequency sweepy 2% 210 °C, A
3 HE el MHEQ] 3%l olFART H7] #
TEE A FHol| AW #| o] AE(Elcoat P-100, CANS)Z
Exsle] A5S FAE F ARS S8k A1) A
2 picoammeter(Keithley 6487, Keithley) & TIXE HE]u|E]
(Fluke 189, Fluke)® S5ttt S A3 24 ()& A
|3t 7] A== ket & vwsiint

=]

M

A71H, o= A7) AEE, p= HIA S (resistivity), RS A3}
(resistance), &} S= 717} A|He] A 9 WAS vEpiTh

dy g EE

LicE2ie] §M 2AM. Figure 32 XRD #4o2 gI1gh
GO} GNPE] 7+ 7248 Yehd e Zo]t}h. GNPe S
I FU3 20 =26.704 (002) AFHL] =7 7491 343 A
< FEE et ol GNPE 39S mAleA Ui
P2 ThE Flolofx] FYe AFFRE HoFe Je=



ARsh ezt e F9o] ERSERl e B RS e 2 A7 2l rliAle 9% 505

e

Attt GO2l 7ZA$oll= 26=11.13%14 (002) 24He] =
770l 794 A0 E Wolxl A& FRIT 5 e o=
9] zEfAZo] AslEe AR AHAE sl T
2h8717F Ag=o] 22 e] 3k 7H4 o] Holdl Aotk
Figure 4= GO} W=E3 A 52 AF2%:2] 180°ColA 5
7+ 9283 GORGO)] IR #2407 o] Aro] vy z
< GAF oM E GO7} 3] SHIE S-S HolEt
GO¢| B4 1= 3200-3400 cm oA GO 2 =7+ A
E 2219 O-H, 1735 cm™o|A 724 C=0, 1622 cm™ol|A]
WSS C=C, 1414 cm™l|A] 7H24 C-0, 1228 2 1045 e

o dob (N

——— GNP z

Intensity (a.u.)

mﬂ-——J.LH B -

e
Ty rrrrrrrrrrrrrrrrrerTrTT

5 10 15 20 25 30 35
26 (degree)
Figure 3. XRD patterns of GO and GNP.
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Figure 4. FTIR spectra of GO and RGO thermally treated at 180 °C
for 5 min.
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Figure 5. FE-SEM images of freeze-dried PS/nanofiller nanocom-
posite powder showing the extent of nanofiller dispersion: (a) GO 3
wt%; (b) GNP 15 wt%.
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Figure 6. FE-SEM images of fracture surface of PS/nanofiller nano-
composite specimens: (a) GO 5 wt%; (b) GNP 15 wt%.
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Figure 7. Rheological properties of PS/GO nanocomposites: (a)
storage modulus G'; (b) complex viscosity 77*.
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Figure 8. Rheological properties of PS/GNP nanocomposites: (a)
storage modulus G'; (b) complex viscosity 77*.
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Figure 9. Effect of nanofillers on electrical conductivity of PS nano-
composites: (a) PS/GO nanocomposite; (b) PS/GNP nanocomposite.

Solid line represents a good fit to a power law relationship shown
in equation (2).
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