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Fig. 1~ XRD patterns of the sericite mica obtained with

different amounts of HDTMAB added

Table 1  The d, spacing values of sericite mica obtained with

different amounts of HDTMAB added

n(HDTMAB) /n( CEC)® 7 10 15
20(°) 542 4.48 3.44
gy (nm) 1.63 1.97 2.57

* n(HDTMAB) /n( CEC) ; molar ratio

28 o BEXTA DL (0 W B A2 28 4 W B s
KR BRE AR 4 A A HILRE S T /N T 4
THALER) CEC B, T 1 PH B 7S A 4R i
BT RS SR 28 2 BE R J2 ), RO 7 o vk
JERERIE T, AR M E e A AL B B
PIASCR KT CEC A9 A HLBHES 7ok 474
R

7 Chem3D L JHF2 5t 4s i HDTMA * iy 3
FZEE AR RS S Ui 2l se AR e
oAk, HHE AT 1S HDTMA * fit) = H 35 e 5 25 4 g 1
MIJRIEZ) R 0. 37 nm, %t F 56 19 JE BE 294 0.22
nm,Eﬂ@ﬁ%{(?’ﬂj\] 2.36 nm'*.

i /& 1 A0, 4 HDTMAB &8 7 f% CEC
BF, B 1. 63 nm AT ST, 98528 = RERE R L
JZIERE (0.93 nm) , AT 1545 )2 45 = BF 1 [R5 HL
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T HDTMA * Ff ) 2 £ = H 3L e R 4 38 7 1 )2
BE (0.74 nm) F12 5 %eE4EE MR (0. 44 nm)
Za), MR A @ B % HDTMA * 7852 i £ 2 ]
BIHEAR A3 HT 25 5 HDTMA * 1 LA 55 %85 432 fish WL )2
bR, b — 2 E Tl A s — 2R
HLES TR s B .
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Table 2 The d, values of original sericite mica, Li-sericite mica and

the sericite mica obtained at different temperatures

Sample dyp (nm) dygy (nm)
Li-sericite mica 1.22
H- sericite mica-80 2.57
H- sericite mica-120 2.65 1.33
H- sericite mica-150 2.76 1.38
H- sericite mica-180 2.77 1.40
Original sericite mica 0.99
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Fig. 2 XRD patterns of original sericite mica, Li-sericite mica

and the sericite mica obtained with different temperature
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Fig. 3 IR spectra of (a) original sericite mica and (b)

organophilic sericite mica
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Fig. 4 SEM micrographs of (a) original sericite mica and (b) organophilic sericite mica
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Fig. 5 XRD patterns for different kinds of sericite mica and

PI/sericite mica composites
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Fig. 6 X-ray diffraction patterns of PI/organophilic sericite

mica nanocomposites
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Fig. 7 High resolution TEM micrographs of (a) PIO-5, (b) PIH-5 and (c¢) PIH-7 composites
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Fig. 8 Mechanical properties of composites with different sericite mica contents; ( A) tensile strength, (B) Young’s modulus and ( C)

elongation at break (average values of five repeated readings)
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Table 3 Mechanical properties of PI and PL/sericite mica composites

Table 4 Thermal properties of PI and P1/sericite mica composites

Tensile Young’ s Elongation
Sample strength modulus at break
(MPa) (GPa) (%)

Pl 94.7 4 2.3
PIH-1 122.3 4.4 2.6
PIH-3 129. 4 5.1 2.9
PIH-5 156. 1 5.5 3.3
PI0-5 87.2 3.9 1.8
PIH-7 167.7 6 4.2
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Fig. 9 TGA curves of PI and P1/sericite micacomposites
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Preparation and Characterization of Polyimide/Sericite Mica Composites

Qi Zhang', Du-xin Li'", Deng-wang Lai', Yi-lan You', Bao-li Ou®, Ting Lei'
(" State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083)
(* School of Chemistry and Chemical Engineering, Hunan University of Science and Technology, Xiangtan 411201)

Abstract The sericite mica was first treated by heating and acid dipping followed by LiNO, treatment. The
organophilic clay was subsequently achieved by inorganic-organic ion exchange in the hydrothermal reaction of
LiNO,-treated sericite mica with intercalating agent-hexadecyltrimethylammonium bromide solution. Finally, a
series of polyimide (PI)/sericite mica composites were prepared via in situ polymerization reaction. The effects
of the reaction temperature and the amount of intercalating agent added on the modification of sericite mica
were investigated. The structures of modified and original sericite mica were systemically characterized with X-
ray diffraction (XRD), Fourier transform infrared spectroscopy ( FTIR) and scanning electron microscopy
(SEM) , showing the best intercalating effect was observed when the reaction temperature was 180 “C and the
amount of intercalating agent added was fifteenfold the cation exchange capacity ( CEC). Under the above
reaction conditions, the d, basal spacing of the sericite mica was increased from 0.99 nm to 2. 77 nm. The
structure of the composites was investigated by XRD and high resolution transmission electron microscopy
(HRTEM ), and the thermal stability and the mechanical properties were studied by means of
thermogravimetric analysis ( TGA) and mechanical property measurements, indicating that the PI/original
sericite mica composite was a simple physical blend of PI and pure sericite mica, while the PI/organic sericite
mica nanocomposites was an exfoliated structure with 5 wt% loading, and the nanocomposites with the content
of 1 wt% ~7 wt% organophilic sericite mica exhibited no observable peaks in the range of 0. 5° ~10° (26),
which revealed that majority of the d,-spacing of organophilic sericite mica had been intercalated to a distance
of more than 4. 42 nm (26 < 1°). When the mass ratio of sericite mica and PI was 5: 100, the tensile strength,
Young’ s modulus and elongation at break of the Pl/organic sericite mica nanocomposites are 1. 79, 1. 40 and
1. 83 times those of the PI/original sericite mica counterpart, respectively. The thermogravimetric analysis
showed that the thermal stability was tremendously enhanced with the increasing organophilic sericite mica
content and the nanocomposites with 7 wit% loading revealed a 36 K increment in T; (the temperature at 5
wi% weight loss) compared with pristine PI.
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