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Influence of Fluoro-illite on Flame Retardant Property of Epoxy Complex

Hye-Ryeon Yu, Euigyung Jeong, Jinhoon Kim, and Young-Seak Lee'
Department of Fine Chemical Engineering and Applied Chemistry, BK21—E2M,
Chungnam National University, Daejeon 305—764, Korea
(Received August 5, 2010, Revised September 2, 2010, Accepted September 13, 2010)

RS B AT EA Ul SHS PP SIslo] 18K, A7E 1550 (high aspect ratio) & 2= 1A v
A7) eto] =2 ARG, W5 Aefol=e] 25 SEA] U] BAF EARE AN Slelel Bas} ukg
2 olgale] efol=e] 258 S ANk Alejol=el Bash A lste] 75 A ol HA] S el ole}

o[Ee] ¥4 W sk F U BEA el Aefol= AT PP oleih B T Uelol=
20l 7hede Qlsfel spel elejo]i=e] oA Gl vl Asky sk Habl W A ol i) olek
O F7h A1) 5 EAR] Sl Uelo]=e] uefaby Soll oJsto] Lhehd @0 Rk nebd, T Ak A

<=(limited oxygen mdex LOD &= YEo|ES] E43) ofék_i o FZEAINES] Zlofl BlE] ©k 249% WL 7V ACE B
o, B3} A E/of|FA] EgA|e] AZR oAl b A48 A F- 35S & = ATk

Abstract: In this study, illite, an environmental friendly, low cost, and high aspect ratio additive, was
used to improve flame retardant property of epoxy and it was fluorinated to enhance dispersion of
hydrophilic illite in hydrophobic epoxy by introducing hydrophobic functional groups. Fluorination of illite
enhanced illite dispersion in epoxy solution before curing and that in the complex after curing. These
enhanced dispersions were attributed to the increased affinity of illite to hydrophobic epoxy solution
induced by fluorination of illite and the increased intercalation of epoxy polymer or exfoliation of illite
by epoxy curing. Hence, limited oxygen index(LOID) of fluorinated illite/epoxy complex increased by
24%, compared to that of epoxy, suggesting that the preparation of fluorinated illite/epoxy complex
increased their flame retardant properties.

Keywords: epoxy resin, illite, complex, fluorination, flame retardant.

M = 7R 3 da A, BEskrA(HBr) B Ak HCD)
2 AW BLER ]lsje] T ARGl Agte] Slck
71~L°l golsh x*71 A B gk, 7AIE 54 s, 7)) JdAAe] A9 71 Al AR H0) S
R e el e e g B S T HA e R 1 P d& Fshar

}0% A71,

UiAo) _401:3]. Ho= olglo] o2 A=AA] U A
S-g3R=d) glo] Alste] Qlrk! ™ olejet ekl of =
& s $islel Welizbe] Akge] Holta

s Sl dos
& s, fallae) WEe)

2 FI1A @

o

Hla) Ak

rl[‘ n)ll

WSIslo] =l 7S A SERE AR 2

L B3l ge] o]&5 1 gtk
HT IR ol AHE I e

Yol 2
BHEES 27 A
224 Seke !
A e Al el WA
Algzol gk A77} o] o] FolAat glek T olej 77

PP 20 W e, DI TR A ) F e A9 gEAEE T 9 9 5 owu% a
o] WhEOR BT B S(char layer) & B3 mjgato] Fsith olE A SR
S A A, S VA 7] 2 el ) e 2018 B0 ) §o1el

the 4 AEFRS B

L o]gf st WA= et Al gt Qlgelle Bkl aellA

TTo whom correspondence should be addressed.
E—mail: youngslee@cnu.ac.kr

47

2221} E (montmorillonite, MMT)o]th!6718 sl elglo]e
(lite, (K,H30) (ALMg,Fe) 2(Si,AD 1010 ((OH) 5,H:0)) &= 019} 732 1}
L A HEFEIH, Figure 13 o] A (S) ¥ &5F1]%(AD



48 SRR

O Oxygen
Hydoxyl

Potassium
oe Silicon

Figure 1. Chemical structure of illite.
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Table 1. Sample Names Designated by Fluorination Condition

Sample name Fluorination conditions of illite

Raw—il No Fluorination

F—Rt Fluorinated at room temperature
F100 Fluorinated at 100 C
F200 Fluorinated at 200 C
F300 Fluorinated at 300 C
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BLES AAS] $J5te] 107 mbare] ¥R 276x] AAeE A
Algk & 302 Al Ka(1485.6 eV) x—rays®} 14.9—keV anode
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Table 2. Chemical Compositions of Raw and Fluorinated Illite
with Different Fluorination Temperature

Elemental content (wt%)

C "
e oy Si2p Cls  K2p  Ols  Fls Ma2p
Raw—il 1278 2109 230 334 6012 000 037
F-Rt 1197 2010 244 302 5414 800 033
F100 1222 1918 273 303 5295 961 028
F200 1265 1870 247 323 5220 1046 029
F300 1395 1565 304 334 3983 2453 035
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Figure 2. XRD patterns of (a) raw and fluorinated illite with
different fluorination temperature; (b) its expansion of illite
characteristic peak.
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Table 3. Distances between Layers of Raw and Fluorinated
Illite Calculated by Bragg’s Law

Samples 20 d (&)

Raw—il 8.85892 9.9700
F—Rt 8.82094 10.013
F100 8.81492 10.020
F200 8.81254 10.022
F300 8.81141 10.024

Transmittance(%)

T T T T T T T T T T
0 50 100 150 200 250 300 350
Time(min)

Figure 3. Dispersion of raw and fluorinated illite in epoxy solution.
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Figure 4. SEM image of 5 phr Raw—il/epoxy complex and its
EDS mapping about Si and Al
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Figure 5. SEM image of 5 phr F—Rt/epoxy complex and its
EDS mapping about Si and Al
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Figure 6. 1.OI of Raw—il or F—Rt/epoxy complex with various
amounts of illite added.
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Figure 7. LOI of illite/epoxy complex (5 phr) prepared with
different fluorination temperatures.
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