Polym. Korea, Vol. 45, No. 5, pp. 803-808 (2021) ISSN 0379-153X(Print)
https://doi.org/10.7317/pk.2021.45.5.803 ISSN 2234-8077(Online)

PVDF/CNT S&fH|e| CNT 24t &2 2I8t Pyrene 7|HF DEXAL E4HK

5}
021d 69 1¥¢ FHo, 2021 79 229 S, 2021 7€ 29¢ A€

Pyrene-based Polymer Surfactant for Dispersion of CNT
in the PYDF/CNT Nanocomposite

Sang-Ha Kim, Seung-Yeop Baek, and Soo-Young Park’

Department of Polymer Science & Engineering, Polymeric Nanomaterials Laboratory, School of Applied Chemical Engineering,
Kyungpook University, 80 Daehak-ro, Buk-gu, Daegu 41566, Korea
(Received June 1, 2021; Revised July 22, 2021; Accepted July 29, 2021)

&8 y3k gAUERFE(CNT)E g3 poly(vinylidene fluoride)(PVDF)/carbon nanotube(CNT) Ui=-514] 9
&= S 23 poly(PyMMP-co-MMA)(PyMMP: 1-pyrenemethyl methacrylate, MMA: methyl methacrylate)
= Z3ale] B2 ARSI Poly(PyMMP(20 mole%)-co-MMA) (CNT ™H] 5 wt%)Z PVDF/CNT(CNT St
= 40 w %) eBakA o] A711le w FHA 0] 0.42 QoA 0.18 QF 2F 2.38] ZHAsH= AL 3eld 4+ 9
AL FARAAL AW o|m| AR CNTO 43S Qo g £ A3} PVDF/CNT ‘/} 23] CNT7} 2 g iy Q o}
WA poly(PyMMP-co-MMAYS: Bl & ©IAFAA] =A] EAA= 4838 o g 42S 7[dE + A

Abstract: Poly(PyMMP-co-MMA) (PyMMP: 1-pyrenemethyl methacrylate, MMA: methyl methacrylate) was synthe-
sized for using it as a polymer surfactant of poly(vinylidene fluoride) (PVDF)/carbon nanotube (CNT) nanocomposite
when the CNT content is high. The surface resistance of the PVDF/CNT composite film was decreased from 0.42 Q to
0.18 2 when the carbon content was 40%. The improved dispersion of CNT in the PVDF/CNT/poly(PyMMP-co-MMA)
composite film was confirmed from the scanning electron microscopy images of the fractured surfaces. Thus,
poly(PyMMP-co-MMA) can be used as a polymer surfactant in the cathode materials of lithium ion batteries.

Keywords: lithium ion battery, cathode, surfactant, carbon nanotubes, poly(vinylidenefluoride).
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Figure 1. Synthesis of poly(PyMMP-co-MMA).

o] 2,2"-azobis(2-methylpropionitrile) (AIBN, Sigma-Aldrich,
USA)S =1 E poly(PyMMP-co-MMA)S 3% 53+ T}
PVDE(# 5130, Solvay, Belgium)E ¥ % 1.75 glec, =3
158-166 °Cl =23 AME-3Fth. AHE-E CNT(10B, JEIO,
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Figure 2. Schematic of preparation of PVDF/CNT/Poly(PyMMP-co-MMA) film.
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Figure 3. '"H NMR spectra: (a) PyMMP; (b) poly(PyMMP(20
mole%)-co-MMA).
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Table 1. PyMMP Composition (mole%) and Molecular Weights
(g/mole) of poly(PyMMP-co-MMA) at the Different Input
PyMMP mole%; Compositions and Molecular Weights are
Measured Using NMR and GPC, Respectively

Input PyMMP

(mole%) 5 10 15 20
PyMMP
composition in 3 8 15 20
polymer
Mn 12221 10553 18498 24263
Mw 19156 17549 36997 41592
PDI 1.57 1.66 2.00 1.71

A7 A= ettt Figure 3(bye Poly(PyMMP (20
mole%)-co-MMAH NMR &~HEZHS Uebd Zlo|t}l. Pyrene
o] WEE e 7.7-84 ppmoll A, MMA2] -CH;= 3.6
ppmol A, PyMMP2| -CH,-& 5.7 ppmol A #Z5 9]t}
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3190}, Table 12 Poly(PyMMP-co-MMA)2] ¥¢] PyMMP
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7} BA} AREOA ] A4 moler]9F A2 & 4 dTh AL
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Figure 4. Turbiscan stability index (TSI) of the CNT/poly(PyMMP-
co-MMA) NMP solution at different input PyMMP mole%; CNT
(0.05 wt% against NMP) and poly(PyMMP-co-MMA)(6 wt% against
CNT) were dispersed in NMP using sonication.
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Figure 5. Sheet resistance of the PVDF/CNT composite film with
and without poly(PyMMP(20 mole%)-co-MMA) (5 wt%) as a func-
tion of CNT content.
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Figure 6. SEM images of the fractured surfaces: the PVDF/CNT
composite film (a) without; (b) with poly(PyMMP-co-MMA) (5
wt%) when the CNT content is 20 wt%.
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