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Preparation of Modified Titanium Dioxide and Its Blending

Modification for Polypropylene
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Abstract: Nano-titanium dioxide ( TiO,) was prepared by sol-gel method and it was modified by y-
and oleic acid ( OA)
good lipophilicity was used for blending modification of polypropylene ( PP)

methacryloxypropylirimethoxysilane ( CG570) respectively. The modified TiO, with
and the PP composites were
prepared. The effects of modifier type and the amount of CG570-Ti0, on the mechanical properties heat
resistance and crystallization properties of PP composites were investigated respectively. The results shows that
CG570-Ti0, has a relative good modification effect on PP blending; when the amount of CG570-I10, is 3%

the comprehensive performance of PP composite material is the best. Compared with pure PP  the thermal
decomposition temperature  crystallization temperature and mechanical properties of the PP composites are
improved; particularly the impact strength is increased by 35%.
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Tab 1 Formula of PP composites
PP lg /g
PP /0% CG570-Ti0, 200 0
PP /1%CG570-Ti0, 180 20
PP /2% CG570-T10, 160 40
PP /3%CG570-Ti0, 140 60
PP /4% CG570-Ti0, 120 80
PP /5%CG570-Ti0, 100 100
PP/2%0A-Ti0, 160 40
PP /2%PP-g-MAH 160 40
(3) (2) PP
(4) -
180 C 185 C
185 C 185 C 170
C; 100 r/min 2~3
mmo. 190 C; 180 C;
160 C; 7 MPa.
1.5
400~4 000 em ™',
( m)
2 h,
m (1)
(H):
H="""x100% (1)
m
10 mLL
0.1g (
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° Tab 2 Performance parameters of modified TiO,
GB/T 1040.2—2006 — — —
© GB/T 9341—2008 © GB/T TiO, 0 0 0
1043. 1—2008 . 0A-Ti0, 4.2 58 93
: 5 mg CG570-Ti0, 4.7 63 98
20~ 600 C 20 °C /min
2.2 PP
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: 5 mg
~20~220 C : PP PP
20 °C /min 220 °C 2% PP
5 min 10 °C /min 3 2 bsc
0 10 °C /min 3 °
0 (3) 3 PP
X, = ':‘xlOO% (3) TiO, PP
AH, - . AH,- PP ; PP /CG570-Ti0,
209 J/g. CG570-Ti0,
PP
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(0A) (CG570) PP : PP/CG570-Ti0,
TiO, - 1 . TiO,
500~900 ¢cm™' Ti—O0 .
TiO, OA-TiO, 1680 3 550 cm”’ - CGG570
1 046 cm™ c—0 Ti0, Ti0, :
. CGS570-Ti0, Ti0, PP PP/CG570-
1750 cm™ 2 800 ~3 TiO, s
000 cm™’ —CH 1 200 ~ 3 PP
1 800 cm™' —CH,. —CH, Ti—OH Tab 3 Mechanical properties of PP composites containing
CG570 Ti02 . different modifier
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Fig 1 Infrared spectra of modified TiO,

PP
/MPa /MPa /MPa /kJ * m™2
PP 32.7 37.6 1314.7 3.88
PP/CG570-Ti0, 33.2 38.9 1430.9 4.89
PP/OA-TiO, 33.9 39.9 1 404.9 4.44
PP/PPg-MAH 33.5 40.9 1283.5 4.72
2 PP. PP/CG570-Ti0,. PP/OA-
TiO, PP/PPg-MAH 5% 416.
423, 405, 393 C. CG570-Ti0, PP

TiO, PP
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Fig 2 TGA curves of PP composites containing different modifiers
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Fig 3 DSC curves of PP composites containing different modifiers

2.3 CG570-Ti0, PP
CG570-Ti0, PP
CG570-Ti0,
PP . 4 CG570-

different amounts of CG570-Ti0,

PP

/MPa /MPa /MPa /kJ * m™
PP /0% CG570-Ti0, 32.7 37.6 1314.7 3.88
PP/1%CG570-Ti0, 32.9 35.0 1395.7 4.48
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Fig 4 TGA curves of PP composites containing different amounts
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