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The Thermal Property of Montmorillonite/Polypropylene Composite

Rong Qiangian
(Department of Chemistry, Zaozhuang University, Zaozhuang 277160, China)

Abstract: The montmorillonite/polypropylene composite was prepared by melt compounding, and the dispersion of montmorillonite was Characterized. The
investigation of thermal property showed: motmorillonite can hinder the penetration of oxygen and the transgression of degradation production, which can hinder the
process of oxidation degradation. But the organic modification reagent (alkyl ammonium salt) had disadvantage influence on the thermal property of polypropylene.
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Fig.1 The XRD graph of MMT/Polypropylene composites
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Fig.2 The TGA graph of polypropylene F401 under air
atmosphere
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Fig.3 The TGA graph of MMT/polypropylene composites under
air atmosphere
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Tab.l The TGA data of composites under air atmosphere
A SRR T.s0/C Tuax/C
F401 =R 346.5 426.86
OMMT/PPMA/F401=1/5/100 e 348.3 446.59
OMMT/PPMA/F401=3/5/100 =R 373.8 444.02
OMMT/PPMA/F401=5/5/100 2R 388.2 449.65
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Fig4 The TGA graph of polypropylene F401 under nitrogen
Atmosphere
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Fig.5 The TGA graph of F401/CTAB composites under
nitrogenatmosphere
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Fig.6 The TGA graph of MMT/polypropylene composites under
nitrogen atmosphere
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Tab.2 The TGA data of composites under nitrogen atmosphere

kA SR Tso/C  Tuax/'C
F401 Eta 416.4 473.37
F401/CTAB=100/0.5 -t 395.5 466.88
F401/CTAB=100/1.5 Fata 377.2 45591
OMMT/PPMA/F401=1/5/100 Fta 437.3 459.50
OMMT/PPMA/F401=3/5/100 Eta 442.5 458.59
OMMT/PPMA/F401=5/5/100 e 447.3 468.18

4 Zig

SRBE - BN FT DABH BRS8N , AR P A4 R AL
AR, 7 i S A B JE S5 A AT DB BRI = P K, $2
TR R BB RE , (ELR AT LR B0 ol AT LSO AR S EAE 2R
RERPIARIFEAR, I 2R I BB R 7 A AN B S0 o

S 30k
[1]JAdams T, Oliver W, Martina M P, et al. Polypropylene-graft-maleic
anhydride-nanocomposites : I-Characterization and thermal stability of
nanocomposites produced under nitrogen and in air[J]. Polymer Degradation
and Stability, 2003, 82: 133-140.
[2])Jitendra K Pandey, Raghunatha K R, Pratheep AK, etal. An overview on
the degradability of polymer nanocomposites[J]. Polymer Degradation and
Stability, 2005, 88: 234-250.
[3]Adams T. Polypropylene-graft-maleic anhydride nanocomposites: II fire
behaviour of nanocomposites produced under nitrogen and in air[J]. Polymer
Degradation and Stability, 2005, 87: 43-49.
[4]Marco Z, Giovanni C, Peter R, et al. Thermal Behaviour of Poly(propylene)
Layered Silicate Nanocomposites[J]. Macromol Rapid Commun, 2001, 22:
176-180.
[5]Chiu F C, Lai S M, Chen J W, et al. Combined Effects of Clay
Modifications and Compatibilizers on the Formation and Physical Properties of
Melt-Mixed Polypropylene/Clay Nanocomposites[J] . Journal of Polymer
Science: Part B: Polymer Physics, 2004, 42: 139-4150.
[6]Chao D, De M J, He H, etal. How organo-montmorillonite truly affects the
structure and properties of polypropylene[J]. Polymer Testing, 2005, 24: 94-100.
[7]Tang Y, Hu Y, Zhang R, et al. Investigation Into Poly(propylene)/
Montmorillonite/Calcium Carbonate Nanocomposites[J]. Macromolecular
Materials Engineering, 2004, 289: 191-197.
[8]Tang Y, Hu Y, Wang S F, et al. Preparation of Poly(propylene)/Clay
Layered Nanocomposites by Melt Intercalation from Pristine Montmorillonite
(MMT)[J]. Polymers For Advanced Technologies, 2003, 14: 733-737.
[9]Zhang J G, David DJ, Charles A. Wilkie.Thermal and flame properties of
polyethylene and polypropylene nanocomposites based on an
oligomerically-modified clay[J]. Polymer Degradation and Stability, 2006,
91: 298-304.
[10]Diagne M, Gue MY, Vidalb L, et al. Thermal stability and fire retardant
performance of photo-oxidized nanocomposites of polypropylene-graft-maleic
anhydride/clay[J]. Polymer Degradation and Stability, 2005, 89: 418-426.

(F#&58 31 10)



20114E 4513
38 MAB213

I S { A~

www.gdchem.com -31-

®k8 HEMEREEZMHRE
Tab.8 Setting time and slump loss
SR BE/% 5 min 30 min /% 60 min HWEE/ % KR B 1l /h RIS RI/D
Feuk — 80 52 35 30 63 6:10 8:15
0.75 85 80 6 76 11 6:50 8:45
2E
1.0 83 79 5 75 10 6:55 8:50

B\ CLR e & Bl 4 1 28008 T 3 9 B 35 2 55 kA L
YIVE IR R R BRI S~61 , XITR#E T e L I (e A R, 358
HEBEAE.

(5)Z2H «REELAMMFA» (GB8076—1997), «iEHEHAMm
A Itk B 5 ¥ » (GB8077—2000) 5 45 5% 1L & 17 2 56 :
RIS FEER A : kI8 : #b 0 BHF @ Kk=1:2.38:3.89: 0.63;

KPe: 310kg, W3 38 %, sK: 195kg. PHfilIFE: fEgH
MBI RBHEHL, ST AT KT RSO
WIS AL, S T8E3 min, R)EMKEFHEFE2 minth
U, 5 M R B ) AP RE S g VR B A, TsE
UG R 100
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Tab.9 Strength of the experimental data in each age

ShmFBE % WokE % | dBUESRER 3 dBUEMREEN  7dBUEMEE 28 dBiHEMRBELL  WIBRANMTIE]  ZCBRAERE WK%
0 — 15.9/100 20.5/100 27.8/100 38.0/100 6:05 6:55 5.0
0.75 23 24.8/156 31.4/153 42.0/151 47.1/124 6:20 7:15 2.5
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Tab.10 Performance indicators with the national standard requirements compared
; WoKEY% WA BAMNZZE  1dpiE 3dbiE TdbiE 28 dfilE [h&i 41
SR1UBE BRE/%

A > p B /min WE W i WE %AKT
(3] e 3T 12 90 <3.0 -90--+120 140 130 125 120 135
[E bR EH% 10 95 <4.0 130 120 115 110 135
ZAEEE T 23 50 2.5 -30--+60 156 153 151 124 116
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