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Abstract : Polypropylene—clay nanocomposites were studied by the modification of clay with amino
silanes to introduce covalent bonds in nanocomposites, and prepared by melt—compounding with
polypropylene, clay modified with amino silanes and maleic anhydride grafted polypropylene. The
structure and surface properties of modified clay were determined by x—ray diffraction, infrared
spectrum, and solid—state ?Si nuclear magnetic resonance spectrum. The modification of clay with
aminosilanes led to the increase of the silicate interlayers to about 19.8 A, the weakening effects
of hydroxy group at 3650 cm™}, and the signal of amine groups at —69 ppm proved that the modi—
fication had taken place.
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ME. B Ao A3 280l Southern Clay Products,
Inc. oA VuiE)E= natural sodium MMTSQ) Cloisite Na' 9t
natural MMTE Alx} 9254 (dimethy! hydrogenated tallow
ammonium) & AM-8t] {713k A et Z#o]2l Cloisite 20A
£ 21838181tk Cloisite Na' 9} Cloisite 20AE 71AA1717] sl
ARgE oh): 7S 3—aminopropyltriethoxysilane® A—[3—
(trimethoxysilyl) propyl] ethylenediamine®| 3. ©]5<> Aldrich
AlelA Tei8te AREEIGITE $19] 7 olnl ARe] 73+ Figure
1ol vebdigict. a2l Sl A ARES &0l 24 xylene,
ethanol 18], acetoneS AME3I 0w, o5 Z}z+-e djdAziet
AA F]I3ted AREElsith PPE E8)u)@l] EP641PE AREE
gow o]9 &§AF(ASTM D—1238L 71¥)+= 20 g/min®]
A3, YE(ASTM D-1505 718 & 0.908 g/em®o|ick. 44
SAE PP-g~MAEAN 39 A4 318k PH200S ARl
o, o]g] MAS] &2 2.6%°]%03, A2 4960009 2
2 e 2.2 B2 FelY AFE ARSI

Zaflolef 7R, E¥ole] AL ofnlx A3} 3—aminopro—
pyltriethoxysilane® N—[3— (trimethoxysilyl) —propyl] ethyl—
enediamine & ©|-83to] A A= F|o]3 Cloisite 20A$}
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Figure 1. Structures of amino silanes: (2) 3—aminopropyl—
triethoxysilane and (b) N—[3— (trimethoxysilyl) propyl] ethyl—
enediamine.
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Figure 2. Schematic drawing of the formation process of
modified clay.
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Figure 3. Schematic drawing of the formation process of
nanocomposites.
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Table 1. Compeositions of the Prepared Nanocomposites Using
Modified Cloisite Na” and 20A

Composition (wt%)

Sample Modified clay PP—g-MA PP
“Ref—C1¢ 1 1 98
*AS1-C1 1 1 98
‘AS2—-C1 1 1 98

Ref—C3 3 3 94
AS1-C3 3 3 94
AS2-C3 3 3 94

Ref—C5 5 5 90
AS1-C5 5 5 90
AS2-C5 5 5 90
Ref-M1 1 1 98
AS1-M1 1 1 98
AS2-M1 1 1 98

Ref—M3 3 3 94
AS1-M3 3 3 94
AS2-M3 3 3 94

Ref—M5 5 5 90
AS1-M5 5 5 90
AS2-M5 5 5 90

“Ref : reference. *AS1 : 3—aminopropyltriethoxysilane. ‘AS2 : N—[3—
(trimethoxysilyl) propyl] ethylenediamine. “C : Cloisite 20A. °1, 3, 5 :
1, 3, 5 wt% modified Cloisite 20A. M : Cloisite Na™.
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Figure 4. XRD patterns of (a) modified Cloisite 20A and (b)
modified Cloisite Na".
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el A7 A)lzde] oF —93.8 ppm FZolA vEhtoH, o]

E2|H, M3078 #A43, 2006

r‘.{}jf
B
BN
2
o2
g
of
Ho

Cloisite® 20A
T Y n
AS1-C

N e N\
‘Mﬂ
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm ™)

(a)

Transmittance

Cloisite® Na*

} AS1-M \f v
7 ase-m m
\J/”‘"\

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm ™)

(b)

Figure 5. FTIR spectra of (a) modified Cloisite 20A and (b)
modified Cloisite Na®.
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Figure 6. Solid—state *Si—-NMR spectra of (a) modified
Cloisite 20A and (b) modified Cloisite Na*.
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Figure 7. TEM images of 3 wt% nanocomposites using (a)
Cloisite 20A and (b) modified Cloisite 20A.
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Figure 8. TEM images of 3 wt% nanocomposites using (a)
Cloisite Na* and (b) modified Cloisite Na™,
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Table 2. Properties of the Prepared Nanocomposites Using
Modified Cloisite 20A and Na*

Tensile Tensile Elongation@  Impact
modulus  strength break strength
[MPa] [MPa] [%] [kgf—cm/cm]

PP 823.6 20.9 13.9 3.1
“Ref—C?1°  844.0 21.1 7.8 2.9
tAS1-C1 970.5 23.8 9.9 2.9
‘AS2—-C1 1036.9 25.6 10.3 2.9
Ref-C3 865.7 25.5 7.1 1.8
AS1-C3 978.1 25.9 7.4 2.9
AS2-C3 1049.6 26.4 7.5 2.9
Ref—C5 893.9 26.9 5.2 1.4
AS1-C5 1028.7 27.0 5.4 2.8
AS2-C5 1053.0 27.7 6.5 2.8
Ref—-M1 859.3 25.2 7.6 2.9
AS1-M1 988.0 26.0 8.1 3.0
AS2—-M1 1037.7 27.1 10.7 3.0
Ref—-M3 861.6 26.3 7.1 2.9
AS1-M3 989.2 27.9 8.1 2.9
AS2-M3 10544 28.0 8.6 2.9
Ref—-M5 871.3 24.1 5.4 2.3
AS1-M5 1037.0 27.9 6.2 2.8
AS2-M5 1062.5 28.5 6.8 2.9

“Ref : reference. *AS1 : 3~aminopropyltriethoxysilane. ‘AS2 : N—[3—
(trimethoxysilyl) propyl]l ethylenediamine. “C : Cloisite 20A. 1, 3, 5 :
1, 3, 5 wt% modified Cloisite 20A. ‘M : Cloisite Na*
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