Polym.

https://doi.org/10.7317/pk.2020.44.5.652

Korea, Vol. 44, No. 5, pp. 652-657 (2020)

HIS7| Sg&tHol| 2fst E2IS2H/2D-LAE LE-S8H M=,
EH-=2 A SSEH
243 - o|s2+' - g2d’
At agAgstat, Y Ed et A5
(2020 49 13¢ A, 202049 69 20¢ 54, 20209 6¥ 20 AH)

Preparation of Polyolefin/2D-nanosheet Nanocomposites via Reactor Mixing;
Poly(ethylene-co-propylene)/rGO Composites

Young Kown Moon, Dong Eun Lee*", and Keun-Byoung Yoon'
Department of Polymer Science & Engineering, Kungpook National University, Daegu 41566, Korea

*School of Architecture & Civil and Architectural Engineering, Kyungpook National University, Daegu 41566, Korea
(Received April 13, 2020; Revised June 20, 2020; Accepted June 20, 2020)

2 2 Akt 2 (rGO)e] AR ogdl-z 2l 359 BEAE
‘—‘} Et(Ind),ZrCl,/methylauminoxane(MAQ) FulAIE ARE-ste] dddll-Zz2 g
A7vske Wholnt. Alxd B9 wAlTx, 7144 9 3 .
HAEoH, dANER Qs rGOsSt 01]‘:/]3“ —E"J‘*ﬂ TTA L Hage] S7HE AL
GO 7@7}01] Ul}ﬂ‘r Aol Wske= A9l Ile, 71AIE &4d0] ZAl 7] }oi‘:}(S wt% rGO 7}
ﬂcﬂ Fe12E 27 40%, 50% S7h). webA whg7] S-S Z&HA Az

Abstract: Ethylene-propylene copolymer (EP)/modified reduced graphene oxide (rGO) composites were fabricated via
reactor mixing method under mild conditions using Et(Ind),ZrCl, activated with methylauminoxane (MAQ). Micro-
structure, mechanical and thermal properties of composites are presented. The rGO nanosheets were homogeneously dis-
persed in EP matrix and the interfacial adhesion with EP was excellent by the modifying the rGO. Although the thermal
stability of the aforementioned composites was relatively unchanged when compared to copolymer, significant enhance-
ments in the mechanical properties were observed (e.g., up to 40% increase in the tensile strength and 50% increase
Young’s modulus for composites containing 5.0 wt% rGO). Thus, this reactor mixing provides a method for production
of high performance polyolefins.
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Alef. z2}u}o] E(Timeal Graphite & Carbon, Switzerland,
<100 um, 99.9%), FXHH,SO,, 295%), GAHHCI, 37%), At
SEPA(H,0,, 28%), FARIEF (NaNO;), 7 H - (KMnO,,
>99%), octadecylamine(ODA, Tokyo Chemical Industry Co.,
>85%), N,N-UJH| € 2010 =(DMF), WEhS(CH;0H), olleh
(CH;0H)YE +3te] ARS8t 8E57= rac-ethylenebis
(indenyl)zirconium dichloride(Et(Ind),ZrCl,, Strem Chemical
Inc.)& A3 FZ 1= methylaluminoxane(MAO, Tosoh
Akzo Co.y& AA| glo] AR-sIATE T3 Al ARE-3E &4l
2 Na/benzophenoneS ©]-8-3to] A3t A-8-3HATE

Akst JafE M=, 4ksh 123 (graphene oxide, GOy L
g ES ALE3le] Hummers methodS B3f A|Z231Ac} 16

GO-DDA &4. GO 1.0 g2 S75 100 mLol| EAH]7]
ODA 1.0 g& oflgk2 100 mLoll €8)A1Z1 5 E3A]A, 100°C
oA 20A17F S F AL olekE-S o]-8-sle] HRES- ODA
£ AA38l GO-ODAE AUct.”

rGO-ODA M|=. GO-ODA 1.0 g& DMF 300 mLe] &4t
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rGO-ODA W=53H= °F 8 mol%= UET

=4, GO% ODA® AF-2 FTIR 33 % 7|(Perkin

1o o 2t

3t Z2] 2|9 2D A E Ve B3] A%, dgd-ze2gdd 353 653
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Figure 1. FTIR spectra of GO, rGO, GO-ODA and rGO-ODA.
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Figure 2. XRD patterns of GO, rGO, GO-ODA and rGO-ODA.
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Figure 3. TGA curves of GO, rGO, GO-ODA and rGO-ODA.
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Table 1. Copolymerization Results and Thermal Properties of
the Obtained EP/rGO Nanocomposites

rGO Yield COrl‘ft}gltS cot?tsents T AH, Ts
(& (8 (Wi%)  (mol%) O Jg (O
- 9.8 - 10.0 41.7 20.9 -26.7
0.01 10.5 0.1 9.2 -27.8
0.02 10.2 0.2
0.05 10.6 0.5 9.8 41.8 18.0 -30.8
0.10 10.7 0.9 9.8 43.1 17.5 -24.5
0.20 11.5 1.7
0.50 10.2 49 8.3 453 15.0 -23.7
1.00 10.7 9.3

Polymerization conditions : [Zr] = 6 umol, [Al])/[Zr] = 1500, 40 °C, 90 min.



Table 2. Copolymerization Results and Thermal Properties of
the Obtained EP/rGO-ODA Nanocomposites

1GO-ODA Yield "0OODA & r o am 7,
(8 (&) Wi%)  (mol%) O dg (O
- 07 - 81 430 132 294
001 108 01 79 311
002 106 02
005 102 05 78 436 203 290
0.10 106 1.0 79 461 187 292
020 113 18
050 101 50 78 435 127 283
100 128 78
200 118 170 79

Polymerization conditions : [Zr] = 6 pmol, [Al}/[Zr] = 1500, 40 °C, 90 min.
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Figure 4. Effect of rGO and rGO-ODA contents on the (a) tensile strength; (b) Young's modulus; (c) elongation at break; (d) stress-strain

curves of EP copolymer and EP/rGO and EP/rGO-ODA composites.
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Figure 5. SEM images of the fracture surface of (a) EP/rGO (rGO
9.3 wt%); (b) and (c) EP/rGO-ODA (rGO-ODA 7.8 wt%).
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