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Abstract
To improve properties of epoxy composites, surfaces of the illite and carbon nanotube (CNT) were treated by fluorine gas.
The fluorinated illite and CNT were then characterized by X-ray photoelectron microscopy (XPS) and the mechanical and
thermal properties of their composites were evaluated. The tensile and impact strengths and thermal stability of the composites
increased upto about 59%, 18% and 124%, respectively compared to those of the neat epoxy. Improvements of mechanical
and thermal properties in the composites were attributed that the fluorination of illite and carbon nanotube helps to enhance
the dispersion in epoxy resin and interfacial interaction between them.

Keywords: fluorination, illite, carbon nanotube, epoxy composites

A% A, FTE) HE 2

wl, o1 A 1A B4l FgE sl

SRR A A, R QY W e 2 SRS B o] WE BES Ak A W07 HENC] e 0 st
T 9ol AEAY BE S A, BTG D TREE 5O ddle] oo R 98 Freka AWEES S 4 B Eusll
ol 1 glon, e BEY L AR OAE 5 Qo] e B AH B4 Pl 2 Jlofsitkn BusgesT). 15 deel=
ofell A i QIti12). 53], A4S 1A F ol BHA FAE (llite, (KHONALMgFeR(SLANOW(OHHO)E B HEFER
Fgel gelstn, Hele] $530, 7] byl solut ;g 1 APIS)F BEelahel FEow Pl 5lov), 2 %—Sﬂ =
By e 5o thepsl o185 T Tk e, oIEA AL AV o} 1 ame) SAFEE ZFI3 Sleh e, elelo] et TaA
A& 7L A7 5o Foksle] ofF AFAA 8L AV HE S AE E8] 1000 T o)) oM 6%l A Ed= ao% FE

of 3-&sh=tl 1 AL ek webA, o]F JiAdsEk] flst BRle R T e g3 5A4E Hole Aow oA UTHs-10].

tekst ABAE Hrtetel H3AY 5SS A= AaF SHE, olEA] TR B V1A 24wl vk, TREEE,
3] 3 ITH3,4]. B FE 5 32 B E Frlele] I B B8-S Y

Al71E A7 &ds] o] FolA| AL Qltk o] F, ’AtheREE V)AIA
54, d daedy 9 7] dxAeo] s, 37t mi Acks
T Corresponding Author: Chungnam National University, EAS 73 1o, o]#3t AEAE mEA} R0 Hriste] EskA)
ok 20T e yomsecammacke £ Azsjo] 71 Beple) $4& PP wis deh-13),
PISSN: 1225-0112 eISSN: 2288-4505 @ 2016 The Korean Society of Industrial and Leiv efel E9p 2E A HE %Tn% ek A Az A
Engineering Chemistry. All rights reserved. A A2} dete|E Aol o] Al 7F xlslEo] Yol FAke] A4

285



S 7h B2 7 i Edas g o5 S5 o R
ol ZA] U ®AEY ofzlgo] Stk o|HF BAlE sids] S5t 7
Aol TEAEE o] HrigozA EB3Al A S EA
%31 FAEHA AR AgAle] 54 wrdg FulgialrlE ATt
1 3 QITH14,15]. ©] F EAsl AEe AdelA 2 ARt <t
ZAeAel mas andoz AFe 4= 9lo] nlwE golshA A
+ 2 W Fo stk o] F olgsle] kA Edlel 24
4715 2ElS A, A &8 NAE Bake] olFAlg)
o] A FEskal, ol FA] Y] H#Udt BALS 71ssAl gl16,17).

Ao oFEA] X9 711 2 A4 EAS AT At
e i B E ARSIt 3L ol FA] =
o] A Ak W BA o) EAIHE AAs] Yste] A3kl
B3t #UAEE Bt 25 A 2 oEA] ] A 2 oE
Aloke] AMATE S FEsilch ol st deEfo]E 9 gk
FHo] Bl st lFAl B3A2 VA 2 A 54
W= Gkl diste] 1Sk

g
Ik
o

2.1 AlYf H X2
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Table 1. Epoxy Composites Preparation and Name with Different
Reinforcements

Sample Reinforcements

ICE Illite CNT
FICE Fluorinated illite CNT
IFCE Illite Fluorinated CNT
FIFCE Fluorinated illite Fluorinated CNT
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Table 2. XPS Surface Elemental Analysis Parameters
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Elemental content (Atomic percent)

Sample
Cls Ols Si2p Al2p Fls
Illite 11.11 57.7 19.29 11.12 -
F-illite 14.17 50.58 18 11.12 6.13
CNT 90.15 9.85 - - -
F-CNT 82.98 7.29 - - 9.74
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Figure 1. Chemical elements on reinforcement evaluated by XPS
survey spectra : (a) Illite and fluorinated illite, (b) CNT and

fluorinated CNT.
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Figure 2. Effects of fluorination based on dispersion of reinforcements
in epoxy resin : (a) Illite and fluorinated illite, (b) CNT and
fluorinated CNT.
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Table 4. Tensile Test Results of Prepared Composites Depending on Fluorination

Neat epoxy ICE FICE IFCE FIFCE
Tensile stress (MPa) 2005 (+ 1.4) 24.08 (& 2.4) 2442 (+ 2.6) 2736 (+ 2.6) 3193 (& 1.3)
Tensile strain (%) 140 (& 0.2) 175 & 0.3) 174 & 03) 175 @& 02) 1.68 (& 0.3)

Tensile modulus (GPa) 143 (& 04) 142 @& 02) 147 @& 03) 1.63 ( 02) 2.00 (+ 0.1)
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Table 5. Thermal Stability of Prepared Composites Depending on Fluorination
Sample IDT IPDT A*K Tinax
Neat epoxy 343 234.6 0.40 353
ICE 247 433.6 0.42 445
FICE 343 478.9 0.47 431
IFCE 337 491.6 0.48 435
FIFCE 347 524.7 0.51 383
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Figure 5. Comparison of results from impact test of neat epoxy and

illite/CNT/epoxy composites.
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