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Fig. 1 Infrared spectra of modified silica fume and

Si69 (FT—IR)
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Table 1 Properties of unmodified and modified silica fume preparation of silica fume/polypropylene composites

R B / MPa W =R/ % LR/ MPa iR/ (k] » m™)
4 R M 11.76 43 18.54 2.42
WCPE TR B / RN 9% 26 b R 14.12 28 23.98 3.58
AR UUPETRE R/ BN B A bR 9.49 25 15.76 1. 85
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Fig.2 Tensile strength,flexural strength,impact strength and

elongation at break of composite materials with

different contents of modified silica fume

P 3 g R S AW L0 o fep i B2 00 3 R

F1% DRI SR TR A5 PR L3 Ca) Sl 4l 3R N 0 A OB
T 552 18] 3 () Sy e M B el ) o ot 0 B0 2%
(952 G AR RE W 2 T2 . AIET 3 Fn] LA
Y TS R o 7 SR DR B A R 2 I A R4

100.00 um

(b)
B3 gAFEMETARREM
AN/ RWGE ST RE R
Fig. 3 Fracture surface morphology of pure polypropylene

and silica fume/polypropylene composites under
optical microscope
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Table 2 Performances of composite samples prepared

under 168 °C and 175 C
PR g/ SRR/ shdieRE/
MPa MPa (k] +m )

168 CHIZ M ESME 14,12 23.98 3.28
175 CH &M E G ME 14.03 23. 84 3.25
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Preparation and characterization of microsilica/polypropylene composite

CAO Hong'* ,ZHANG Xiao-li' ,LIU Bing-yang' ,ZHANG Ying-ying' ,LI Dan' .WU Ting'
[1. School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China;

2. National Engineering Research Center of Phosphate Resource Development and

Utilization(Wuhan Institute of Technology), Wuhan 430074 ,China ]

Abstract: Silica fume was modified by low temperature calcination using Si69 as a silane coupling agent.

Unmodified and modified silica fumes as an inorganic filler were mixed with polypropylene to prepare

composite materials. Unmodified silica fume accounted for 2% of the total mass of the composite materi-

al,and modified silica fume respectively accounted for 1% ,2%,3%,4% ,5%. The samples of the com-

posite material were all prepared at 155 °C,168 °C and 175 “C. The effect of different contents of modi-

fied silica fume on the polypropylene performance was analyzed, each sample’s tensile strength, elonga-

tion at break, flexural strength and impact strength were tested and the morphology of each fracture

surface was observed. Furthermore,the samples were all detected by infrared. The results show that the

tensile strength,flexural strength and the impact strength of the composite material obtain the best im-

provement when the content of modified silica fume is 2% ; but they reduce when the added modified or

unmodified silica fumes are over 4% ; the samples prepared by hot pressing form better when the tem-

perature is higher than 168 °C.

Key words:silica fume;polypropylene;composite materials; preparation;characterization
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