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Abstract

How to well control the phase interfaces to improve dielectric performance is one of the research
hotspots in polymer dielectric composites. In this paper, nanometer barium titanate (BT) was
modified by amino silane (KH550), oleic acid (OA), and p-aminosalicylic acid (ASA), then their
composites with polyimide (PI) were prepared by in-situ polymerization. The modified BT powd-
ers were characterized by various techniques, and their composites were tested with respect to
the dielectric properties. The results show that these three organic molecules enable the im-
provement of the dispersity of nanometer BT in PI host, and thus the dielectric properties of the
resulting composites. When PI is loaded with 15 vol% nanometer BT, dielectric constant and loss
of the composites is 30 and 0.02, respectively.
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Figure 1. TG weight loss of BT, BT-KH550, BT-OA and BT-ASA
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Figure 2. FTIR spectra of BT, BT-KH550, BT-OA and BT-ASA
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Figure 3. XPS spectra of BT samples. (a) survey spectrum; (b) BT-KH550 O1s; (c) BT-ASA O1s; (d) BT-OA O1s and (e)
BT O1ls
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Figure 4. SEM images of BT/PI composites. (a) BT/PI; (b) BT-KH550/PI; (c) BT-OA/PI and (d) BT-ASA/PI
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Figure 5. Frequency dependence of the dielectric constant (a) and the dielectric loss (b) of BT/PI, BT-KH550/PI, BT-OA/PI
and BT-ASA/PI composites, and pure Pl
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Figure 6. Comparison of dielectric constant and dielectric loss of PI, BT/PI, BT-KH550, BT-OA and BT-ASA at 10 kHz.
(a) dielectric constant; (b) dielectric loss
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