%31 BH 8 M
Volume 31 Number 8

rERERERFR

The Chinese Journal of Nonferrous Metals

2021 4 8 A
August 2021

DOI: 10.11817/j.ysxb.1004.0609.2021-41034

ETRABNMTEESHRMRER Sk

WER, ¥

T, RAE, K+

(PR MRS E K E SR E, Kb 410083)

M OE: MHARAESEAARER S, SRR RAES A @ KA, R IR A& A
HLUTAREAN SGE IRAE 7 AT R BB T 5. SRV (PP AT IRy 5 5B« AR FEBTAEAT LA B mT hn T
P, & H AT B2 (0 AR, (HL Y R R, B RE S X DASR v, AROKRE P b BR ] L B
Mo 2T PP IR G BIGE Bk i A R HL i RE L, DRI T O S R IRIT e i e AR SRR LR
BB 7 BAAEAE R R RR, AR RS E SR A ILE SRR & g 5 PP IR ReMERE 52
THER R, WTEHLEE EEIHRYPP. S HIURL/PP . 724 MSRYPP. e B ekl ik, LR, 2248

R BETHAE 7 1 B 0 18 PP 2R U SRR RIT FURE SR o B J5 S A TT A s PR RE PP A B SRRk I I (4 Bk

0%, AR RAF T AT R
XA BN GRS NHRESME
XEHS: 1004-0609(2021)-08-2014-15

SISTAEE - AR, B

FE 5525 : TB324

MERRRSAD: A

7, AR, & T RAEEIN AR SR T S HER]. o EA e m A,

2021, 31(8): 2014-2028. DOI: 10.11817/j.ysxb.1004.0609.2021-41034
XIE Hao-ran, LUO Hang, ZHOU Ke-chao, et al. Research progress and challenges of polypropylene-based
dielectric composites[J]. The Chinese Journal of Nonferrous Metals, 2021, 31(8): 2014-2028. DOI:

10.11817/j.ysxb.1004.0609.2021-41034

A ZRE N DR G Re 2 F, TERK e /%
% BRI RGHRS IR ESIAC R FHS
B BT R S AT T B I T R A
HHBER AR PR, BFaftHE NI, &
Bk, XN AT AR i R AN SE T
BEFR T B R,

A BB R B8 5 FE (U 5 7 4 X ()
7IN:

U, =j£0£rEdE )
Xt: E RN g0 RHTNHELG o 2H

KA E . IR F T LA R, A d HoR
R R M R RE S I EE S 8. H

T, T FH RS PR 2548 S )2 IR B RL & AL
M R AR (BOPP), HBA S 7 9B (2) 640
kV/mm). (KA HEBFE(Z 0.0002), {H 2RI (PP)
I SN 2.2 A, RORPRS T HAk R g
(<2 Vw7, AR it RE 5 B R R T B
AR B A Bl 2 N SR, X SR8
PR R AR AMETE. Kk, KIEFEE N Ei
L B8 25 B Caa e g el e,

& 55 (1 A HM R 32 B4y Dy B R SR S
SR R A B R, Rk
Vg%, Bl PbZrTiOs(PZT). BaTiOs(BT)LL K&
BaSrTiOs(BST)%%, /i H % @ KT 1000, {HF
I AF T A AR R i o S B AR A n Ttk 2

EeWB: EXRERFHIEEEIITH (52002404, U19A2087); 15 B T4 10 8 %5 T (2020GK2062)

WHSHHER: 2021-01-29; 1&ITHHEA: 2021-06-30

BEEE: P 47, g%, L #i%: 0731-88877196; E-mail: hangluo@csu.edu.cn
gk b, #E, A EiE: 0731-88877196; E-mail: dzhang@csu.edu.cn



31 B 8 W

PSR, &5 BT EAKKN B AR RS PR 2015

seh 022, WA PP PVDF 5@ B4
T g R (RBFEAIETE el T, (HA
HHCE IR (< 10) 20 247200 kT WL, R
FE M RHE ME (5] B B A = (0 A B BOR b o 2 ik
& o

IR, MEMER SRR KR, 5
FAVRI, WAk 2 A ola 2 A T DA R
FA R 2R RE, XS R S MR LT 5
S B AN H O B o R TR A T AT RERT, A
Al A RN SR T — R P e -
B RN TR RENREYEKS W
%L FHIEMYS S, il s e i —
PR SR R A RE R RECY 1), A
FEWE 2K = P o 5 I SRS W S AR X B s A
HHPREME GRS G BEAME, 2
T Be 14 BE 1 [ 1N 7 B8 e KPR B b OR B 5B W e
i 2 R AR 35 0 Tt R 34 3730,

LRI, X TAEBEE MRS SEN S, &
BRI R AR . PP B St g
{RA HARFERT R AP ml i L, 2 EATNHR 2
PN B R 2 —, 5N TG R SR A B OE
J1. 2T PP B R S A R & AT LA s
i RE LA A T A, AT 37 HE ) 22 48 1) Bk
Jel O KSR B e A E SR REAT T A
W, R TR ENNIER R GRS M B2
WLE GBI 7 g T 2K, e 8d TS
K PP BB SMEMH AR, &EHREH 7T
REtkfe PP A i A ARG Bk ARk
H,

1 TEESMEITR

L1 ER/BEMNEEEME

AR SN EAR S m S SR AT R
B R WIS 2 USSR R A
MR E MBI B RTHE TR 2 I — R RS
Rl EE R B B SRR e A U RO O
51 A ST AP RAR 7 A PRI A L A,
{EIX R AR S B (>50%, a3, R
NI L), 5 REVIRRIEVE A EE ST
7 R SRR R 7 R AR . RIS, PR

RE VAN BE BORNITECAE 5 5 A M 8L b g 0 A
A5, S I R IR . TEX A L
N, EAEME R B m A DU B o
SR AN A7 B AT M, R T R R
(O3B AR 28 5 SR A L BOAS UG I ) 1]
W, B A VA LETE ALY 78 1 B SR R T
il % A% —SE s M IERE: — J7 THI AT DA SSUR 3 R} 3R
YRR, BRICRIERE, (EEHRR R ERIE S
F0e3E; 55— 7 AT DL 7E SRR T 5N E fg
H, 5REMBEIERIERT), REERSREEY
Bk M. R, 522 M F R BT 3 )
FEIURL 5 AR 2 1801 Dy iV J2 ok B AR A H i SR
DCPE (g g 03734 36 457471 e o) 231 fe P st DR S A
B8 BT /£ NIk 55 P(VDF-HFP)R &, #ill %It
FEAIE 1 Fos . WETURBL, B1 G 1) BT 9Kk
£ P(VDF-HFP)J: A [ - AH 43 B8 (OB .15 21 ik
. [N, PEEEES RN, AR BEE
B 2 3 H A BB — B R R R OKCF (R T
100 kHz BSZn:, A BfiFe/NT 0.065), HriH
BLEEN 20 E MBI R KEREEEHT
8.13 Jem®, #)Jy4li P(VDE-HFP)IWifes. 4k T
254708 AL O, 178 (11 BT 992K 274N\ 5 PVDF 1,
BT 4KEF4ERMHN ALO; /2 AT LA R R #1307 1
TR, B RARAL SR A0 AE, I HE 24 1) S
DX 38 mT DA, 2 2 R A A R A R SR P
Hilg, @RER, EEMENRERRZEEER T
12.18 J/em’®, 3Ti%E T PVDF (K] 4.8 J/em’ .

bR T HEEAL, DL RATEME R A
R R R TR Y, iR RS g,
1l IR R A B R E ML, AR
SRIF R RS ERST R, BERSEE SR
HE B = 4 T 4%, B E R I 4
IR R, £ G AR R A R AR
MV TE, — M 75 B SR A e I 70 6 5 1R (A P
T, TESRAS A H S B [ A e G e KA L URE 1)
FEA RN, TR IORHES R
F 20%(HA R 5, X ERE T A RME IR
BT B A i N T IR, SN 5 R8I
i BEE A 72 B 500, S gl gt I Aoz
RAEHISH Ag/Pl H A MR TR RMN HE
B, M Ag IEEN 125%N, S&HEIIN B



2016 A 05 R AR 2021 4F 8 H
(@) S By ’
J S
BT Q&é&\‘zﬂ L mil g ( Presiure
0 O - ‘
a b N
@ ':‘ o © @
0® A -
b OHO /A
(b) /‘N)\N 0
OH
‘0. | & O R}, 0
1 ) OH
R
® AH % o OH (;Rz o

(1) H,0,, 106 ‘C,6h .
(2) Hydantoin epoxy resin, O&NLNA
R,, R=H, CH,., CH,CH,. * °
(3) Dipropylenetriamine, H:N/\/\NH/\/\NH:

(4) Dispersing hydantoin/BT in P(VDF-HFP)

Bl 1 g EAM IR/BT-P(VDF-HFP) & & AR R D R U FIR/BT 4K SR i) 46 I Rt i )
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Research progress and challenges of
polypropylene-based dielectric composites

XIE Hao-ran, LUO Hang, ZHOU Ke-chao, ZHANG Dou

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Dielectric capacitors have the advantages of high power density, fast charge and discharge speed, and
long cycle life. Therefore, they have broad application prospects in pulse power weapon equipment, power
transmission and transformation engineering, and 5G communications. Polypropylene (PP) is one of the most
widely used dielectric materials in commercial applications at present, which has high breakdown strength, low
dielectric loss and good processability. Nevertheless, its dielectric constant is relatively low, which makes it hard to
increase the energy storage density. This disadvantage greatly limits the applications of PP. The composite or
modification based on PP can effectively enhance the energy storage density, thus becoming a hot research topic.
This paper reviews the classification and existing problems of dielectric composites in recent years, linking the two
synthesis strategies of filler/polymer composites and all-organic composites with the improvement of the energy
storage performance of PP, and focuses on the research progress of PP-based dielectric composites from the aspects
of inorganic ceramic fillers/PP, conductive fillers/PP, core-shell structured fillers/PP, ternary composites,
cross-linking, blending, design of multilayer structure, etc. Finally, the challenges for developing high-performance
PP-based dielectric composites and the prospects for future research directions were summarized.

Key words: polypropylene; energy storage; dielectric composites
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