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Abstract: Polyethylene/modified 2D-nanosheets composites were fabricated via the masterbatch technique which was
synthesized by reactor mixing under mild conditions using (#-BuCp),ZrCl,/methylaluminoxane (MAO) catalyst. The 2D-
nanosheets were modified with octadecylamine (ODA) for enhancement of dispersion and interaction with the polymer
matrix. Microstructure, thermal and mechanical properties of composites were examined. The modified 2D-nanosheets
were homogeneously dispersed across the composites and showed good interfacial adhesion between the modified 2D-
nanosheets and polyethylene matrix. The thermal stabilities and mechanical properties of composites were significantly
enhanced (e.g., up to 15% increase in tensile strength and 100% increase in Young’s modulus for composites containing
5 wt% 2D-nanosheets). Thus, the masterbatch technique was able to produce high-performance polyolefins.

Keywords: reactor mixing, 2D-nanosheets, MoS,, rGO, masterbatch.
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Figure 1. Digital photographs for the dispersion status of (a) GO;
(b) GO-ODA in toluene (concentration: 2.0 mg/mL).
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Figure 2. FTIR spectra of MoS,, LiMoS,, and MoS,-ODA.
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Figure 3. XRD patterns of (a) MoS,; (b) MoS,-ODA.
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Table 1. Polymerization and Reactor Mixing Results according
to the Input Amount of mGO and mMoS,

Input amount Filler

e MI?
of(‘ Hfllél)er Activity c((\))\r/lttozr;t (¢/10min)
Neat-PE - 2200 - 3.1
25 1880 0.23 3.4
50 1690 0.52 32
Cat-mGO/PE 150 1510 1.91 3.0
250 1310 3.78 29
500 1150 9.39 2.8
25 2080 0.22 33
50 1820 0.44 33
Cat-mMoS, PE 150 1680 1.87 3.0
250 1480 3.45 29
500 1290 8.55 29

Polymerization conditions: 1atm C,H,, [Zr]=3 umol, [Al}/[Zr] =2570,
70°C, 2 hr.
“kg-PE/mol-Zr-h, *g/10 min measured at 190 °C.

Table 2. Thermal Properties of the PE/MB-mGO and PE/MB-
mMoS, Composites

Filler

content TdS% Tdmax ]:: Tm )(c
0, 0 0, 0, 0
oy (O OO O ()
Com{,“Eerc‘al 0 3873 4413 1167 1298 614

0.1 4020 4589 1166 1305 68.1
02 3933 4597 1160 131.1 694
PE/MB- 0.5 4005 4600 1162 131.1 652
mGO 1.0 4022 4620 1172 131.0 71.7
3.0 4124 4680 1176 1308 712
50 4172 4761 1174 1308  73.8
0.1 3903 4576 117.1 1302 725
02 3934 4578 1172 1303 724
PE/MB- 0.5  389.0 4580 117.8 1309 663
mMoS, 1.0 3914 4570 1179 1311 695
3.0 3983 4593 1183 1312 742
50 3972 4611 1183 1317 753

Calculated from X,=AH/AHx100 (AH’:=293 J/g).

9 B 248 9al Ao o 2%, 35 &
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Figure 4. TGA curves of (a) PE/MB-mGO; (b) PE/MB-mMoS,
composites at various contents.
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Figure 5. Effect of GO-ODA and MoS,-ODA content on (a) tensile

strength; (b) modulus; (c) elongation at break of PE/MB-mGO and
PE/MB-mMoS,.
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Figure 6. SEM images of (a) PE/MB-mGO 1.0 wt%; (b) PE/MB-
mMoS, 1.0 wt% composites.
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