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Fig. 1 TEM of the cross-section of PI/TiQ; composite
(22.3w1% Ti(} ; magnification: x 130,000}
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Table 1 The solubility of PI/TiO, composites with the different contents of Ti0); in NMP (25°C,72 h)
Sample Pl FH-1 FH-2 FH-3 FH-4 FH-5 FH-6
Content of TiO; {w1%) 4] 3.8 8.4 13.6 17.7 22.3 2.2
Initial weight (g} 0.1253 0.1131 0.1233 0.1361 0.1275 0.1317 0. 1402
Weight after 72 h (g) 0.0003 0.0698 0.0846 0.1014 0. 1008 0.1109 0.1277
Residue (wt% ) Q 61.7 68.5 74.5 T9.1 84.2 91.1

Table 2 The solubility of the composite FH-4 in different solvents (25,72 h)

Solvent DMF THF CHCI, Acetone Ethanol Acetic acid Toluene Petroleum ether
Initial weight (g) 0.1275 0.1340 0.1206 0.1129 0.1163 0.1032 0.1302 0.1316
Weight afier 72 h (g) 0. 1008 0.1126 0.0876 0.1130 0.1161 0.1303 0.1305 0.1314
Residue {wi% ) 77.9 84.0 72.6 100.0 100.0 100.0 100.0 100.0
£
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Fig. 2 TG curves of PI/Ti0, composites with different TiQ, Fig. 3 DSC curves of PI/Ti with composites different

contents({ wt% )
a) 0; b) 3.8; ¢) 8.4; d) 13.6

TiQ, contents{wt% )
a) 0; b) 3.8; ¢} 8.4; d) 13.6

Table 3 The thermal resistance properties of PI/Ti0, (under N;)

Samples TiD: (wi% }  Tue (C) Tqos (T) Tu(T) Tomes (T} Totse (T T, (T} AT (T)
Pl 0 504 528 520 244.5 253.2 251.4 3.7
FH-1 3.8 511 558 593 251.6 261.7 258.9 10.1
FH-2 8.4 514 561 598 253.2 265.0 261.6 11.8
FH-3 13.6 516 566 602 255.8 266.1 262.1 10.3

Tosetr Totises = The temperature of outset and offset of T'y; AT, :The temperature range of T,
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Table 4 Mechanic properties of PI/TiO, composites with different TiQ,

contents

Sample Pl FH-1 FH-2 FH-3 FH4 FH-5 FH-6

TiO, (wt%) 0O 38 84 136 17.7 .3 2112
e{MPa) 107 - 48 98 56 42 73
(%) 24 - 10 13 5.7 8.8 13

€ : Tensile strength; & : Elongation at break
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STUDY ON SOLVENT RESISTANCE AND THERMAL RESISTANCE
OF POLYIMIDE/TITANIA NANOCOMPOSITES

DU Hongwei, KONG Ying
( Coltege of Chemistry and Chemical Engineering , University of Petroleurn, Dongying  257061)

Abstract A series of polyimide/titania ( PI/Ti(), } nanocomposite membranes with different contents of TiQ, were
fabricated by sol-gel process based on an organic soluble PI and the tetrabutyl titanate in the common solvent NMP.
TEM was employed to observe the microstructure of the composite membrane . The solvent resistance was measured
through extraction experiment in polar solvents such as NMP, DMF and THF et al,at 25°C for 72 h. The thermal
properties were investigated by DT-DTG and DSC. The result showed that the average size of Ti0, particles was about
10 nm in the composite membrane, which contained Ti0O, 22.3% by weight . The solvent resistance and the thermal
properties of the composites were greatly enhanced as compared with the pure Pl.The residues of the extraction of
the composites in NMP increased with the contents of Ti(), ,and so did the thermal decomposition temperatures and
the glass transition temperatures. All of these changes showed that the molecular chains of PI were chemically
attached to the three-dimension framework of TiO, nano-particles in the composites. An assumption was promoted to
explain the relationship between the properties and the structures of PL/Ti0, nano-composites.
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