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Abstract: Polymer film capacitors are widely used in many fields, such as high-pulse power technology, aerospace
technology, and new energy vehicles due to their ultra-high charge and discharge efficiency. Polymer dielectrics used in
energy storage applications often require high energy density and energy storage efficiency, and biaxial tensile
polypropylene (BOPP) films, which are widely used in commercial thin-film capacitors, cannot meet the increasing demand
for energy storage. Among many polymer dielectric materials, polymethyl methacrylate (PMMA) has attracted extensive
attention due to its high breakdown strength, low dielectric loss, and easy processing. In this paper, the research progress of
PMMA basic characteristic and composite dielectric materials in the field of energy storage was reviewed. The methods to

improve the energy density and energy storage efficiency of polymer dielectric materials through chemical modification and

physical modification were summarized, and the future development direction of dielectric materials was prospected.
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Fig.1 Hysteresis curves of linear and nonlinear dielectric
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Fig.2 Schematic representation of dipole orientation and

ion conduction between MMA and St
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film with 14 pm of thickness
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process(a) and schematic representation of PMMA and

dopamine functionalization(b)
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P(MSEMA-co-GMA) copolymer
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MV/m F190°C {1 =55 T , P-DB R FH 5 $ o 40% (1) =2
A HEAk BE 55 B I 3 8.7 Jem® , i RE R X 2] 77%
55 X5 B[ ) 5 TR 0 JBE AL B 2 T 1Y i 5 B2 42
BT AR X B RS R LAE SR N O — R A
ERWE I fig e 7R 48

CHU BE™HH 58 TR H B L F- =8 &
I - & 4% = ot 3t B ¥ (P(VDF-TrFE-CFE)) 5
PMMA fi| % & & # ¥l P(VDF-TrFE-CFE)/PMMA
F it BE 1 BE , BT 7L % B , £ P(VDF-TrFE-CFE) — jt 3%
R N D 2 PMMA (2 5 $<5%) , n] 2 i 3t
TR IR M B B, T 3 VR A 1) o 5 BR
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(=90~120°C ) &2 & P, 1M H H Af 5 2 il ok 11 )/
em’, T E AR G M BHEBRAR 7 LT 100% 1
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R R AP g A S =T L A AV E AP A i B S
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RERENL. YBSTHERMR T N 1%, ZE
R 4if B 25 B 75 B 14.9 T/em?®, J2 J5L 4H PMMA 7
I 1.53 £, it BE AR 1L 31 81.2%. BST/PMMA 4}
KEAMELEA RUFriEaetERe, il & & i fe %
FE R R SCR R AW A R T A RusE .
FENG M Z5M% F vy 3 B &5 22 R B il 46 7 —
Z 5 % 2 45 K1 BST@SIO, PVTC/PMMA H & ¥
kEo 3% H £k £ PMMA {E A P(VDF-TrFE-CFE) )
2, TR % |2 25 R s A A RL, HRE PVTC E
o b & A AL IR JZ 1Y BaySr,, TiO, £ 4
(BST@SIO,) , LL#M BT 5] A PMMA 5 801 M Ak
N, SRIG L5 R E I, BST@SIO, K 0 BN 0.5%
) BST@SiO, PVTC/PMMA 94k 5 & 4 Bl 2 30
LT (1 i e e P, LA AR 25 FE R 10 Jem®, i RE KR
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12 T[EBST &2/ BST-PMMA K E S IEAIRE (a)
F1BST-PMMA & J2 i O ZR E &I SEM El15(b)~ (c)
Fig.12 Photo of BST-PMMA nanocomposite films with
different BST contents(a) and SEM images of fracture surface
of BST-PMMA film(b)-(c)
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ZHU M ZWER H £ 1 RAFT B 51541 % T PM-
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Fig.13 Double shell structure coated BT
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Fig.14 Schematic diagram of preparation of

polymer nanocomposite films
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