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(57) Abstract: Disclosed are a resin-based composite material of a
three-layer structure and the use thereof. According to the invention,
an oriented carbon nanotube bundle/epoxy resin composite matet-
ial (denoted as layer B) is prepared by means of a microwave cut-
ing method, a barium titanate nanofiber/epoxy resin composite ma-
terial (denoted as layer E) is prepared by means of a blade coat-
ing-heat curing method, and a composite material of a B-E-B three
layer structure is formed by means of a layer-by-layer curing tech-
nology. Compared to the composite material of a conductor-insulat-
ing layer/polymer layer structure prepared in the prior art, the com-
posite material of a three layer structure provided by the invention
has a high dielectric constant (>1000, @100 Hz), a low dielectric
loss and a high storage energy density; and the preparation process
therefor is controllable and easy to operate, shott in production cy-
cle, and suitable for large-scale application.

7 WHE: KRNI T —F= 24N IR &R
B o A IR BH B L e [ A v 46 H 1) i R R
IFEMREESME GEABE) , Bl Hlik-HE bk
& EKER N AR LT 4 M I 2 A MR GENERD
2t 2R B AMEB-E-B= 2 ME At E. 5
BHABIE N S - L% 2R E 2R E A EHE
o, AR BRI = 2 5 2 A0 R SE A R AL
(>1000, @100Hz) . A FAFFEMSEREEE, A
& T ERIAAT, Er-FME, &S RKHUER,

[ L& 5]



WO 2020/147020 AT | {71000 A0 20000 R A

PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US,UZ, VC, VN, ZA, ZM, ZW ,

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXTF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CIL,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, ID, TG).

KERR
—  BIEE R R (FAF21506)) .



WO 2020/147020 PCT/CN2019/071833

[0001]

[0002]

[0003]

[0004]

[0005]

R

RAZIR: ZBEEMR RS e R SR
PR A
AR I R —MR B s AR . s L (51000, 100Hz) AR IDFE
(<0.6, 100Hz) MRS SPRIIENAH, KAl k—M=2EMMIEES 4
MRRENH, BT ButeE & voEHEOR .
HEER
FEE KN DR TR ARG AR BIER . AR R 2R 5 KA, 181
FEAES N AR I BE R Y AR R T IR B B R A B FE I RN B AN
Femfbep, H—WNES, AEERSDN, HEEROEHER, 7
TERUEK Ty 28508 LTI R ATEE BT IR r SEE. =TERER el
FERERTELR B LA RO R, BEhm i WECR G YES SR EE
B G e EREn SIS, AN T E RN B R AR s A
FEEliON S r vy
VERAFOMERER S (U) ERTRARANETE (&) MHERE (E,
) BT 2SIk, REVES SR AR &) B s TR
o i, FRRGMEEMET, MESERHEEIASOvol% L E, B EL
iy NF100, HEEMERREE, SRt SHREGMEGEY, FHB RN
SHBRE R, HENBREGETSESEIEEEE, B aiiEs (
>1, @100Hz) , Zy&AETZE, TH B AT 350
T R PRI, TR, ANTEIE T BRI E B E AR, HI
HIEME 2 B E &R B ECE L (<350, @100Hz) , HL
2EF, BBk
F i, R E RN TZH &N B & EAMm U SR EEERE
S APORMRINE— T E Bk 0 TIE. EXREET AP, fFE SR
BRENRETE— € 7 A E AR AR BRI E R A H e ry 22k fE. &
RVEFI S RLE, MREM—EE, A S ECEIRE SRR/ s fE



WO 2020/147020 PCT/CN2019/071833

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]
[0013]

[0014]

o B3, BUMBRGIRER S BB RN, rHlfRmREYES SR B
(265, @100Hz) EREE—D8tm; FIRBURRRNRE RKAITE S PR R R
TEAE IR BN i ZF iRk, M RE S B RAY ]
AR
SN

TR E BTN AL, A A ETRASRA SRR K
RURER = R M B A P8, B H&E LZAEL T, A
JERHNE, & A AR F B A T
BTN AP S
S EUNPIES

SCERAR & A H BRI BOR T Stk
—M=REWMIEES G R, Fra = REIEES SRR & TR aE
LU 29K

(1) FFrIECRIE R S AR E AR S, BEBRRIKE R TEYD)
s WIERTIERY) S A H—TERY) . B _TERY): WG RE—TERYME N, 75
BB B AE R IE

(2) REEEMEM AR R 5 R L Ol @B MERIRIGIKRT RS, 52
ANARLTETIIRY);  IRI5 REERTR NG oK AT LTI SR 40 bl L J Y0 [ FL A5 B BRI i oK
SRYEIEIL S

(3) REERBRENAN AR LT UETIE (b 7 IR I 58 PR Y o T B ARG OR & T
ER L G RR _HERYIRE T ERRRIGIRT EFE L L AT B
. REIZ RS IRE S AP

REE AT T —RZREMWWIEER &S & 5L, BT PR
(1) FFrIECRIE R S AR E AR S, BEBRRIKE R TEYD)
s WIERTIERY) S A H—TERY) . B _TERY): WG RE—TERYME N, 75
BB B AE R IE

(2) REEEMEM AR R 5 R L Ol @B MERIRIGIKRT RS, 52
ANARLTETIIRY);  IRI5 REERTR NG oK AT LTI SR 40 bl L J Y0 [ FL A5 B BRI i oK



WO 2020/147020 PCT/CN2019/071833

[0015]

[0016]

[0017]

[0018]
[0019]

[0020]

[0021]

CFAETHIE 10 7

(3) REERBRENGN R LTI E] (b, 7 B0 55 Z TR 5 P T B R 4 oK AR
B b SRS R ZHURY) ORI TR GoR A 4 FiE b v b AT B
. BEIZ R IEEE APk

AR, B (1) o, BURBRINRE R A & w] E R AR 1R R i = 190.1
~2%, ik03~1%; F—TRY. FoFRYER, WLCAEERBH R L%
B, XFER A ZEEMIEREE SRS SRR, T & mIEGRIAE,
FIR (2) A, RE CIRERIVERRRINGIRET 40 FH 5 i B 10 i 1 R o & 00
10~40%, ik15~25%, ARATHIERMINE IR T I SOR, EEEG
EIRENA2MERIER, JERTZ A

AR, PR ] B IR R R R IR E AR S B 5] FrRGEE g
RREEMIEEE MRS B ATE IR R R REECR AR AR R A LA—FE
R UAR—FE, REAR T X5 TR A ADIRRE, BIFRoR ik R7E— & 5510
T Ongas SEER. GRUESE) FTLAEML, IAFIVT100% M0 (bR BEAR MR R AT LA
FUMATRAS . JURMRIERIE S, Rl LA IE S 3 N BRI RS, HA
MEEFE D ARBL R FIREEMI IR EAEMIAR . ERIEIL e bt fig o ) — b
JUAE, EEFIARTER IEFI S B AR, FEARRHEI&IET, AT LABUG s iEfhe
TR AR RS R E BRI, R HFER G E 5T AR AR
B A E-

KA, FrikERE ORISR IGORT S HI & T EEHE T S
ORAE . HIRE L SRR G, RIGIIAKEESA, 153 a0k ik
T TR RIS R L BGEE, 15EERIR N RET 4t

@R ER 2 M. =R AR PRI KT, KRG M Y pHA
N8~ IRIGIINERIRINGIREF Y AT IRON,, 1555 % D B8 W ERFR YK
k.

FIRBORT RS, BN R, SRRER YRR T E, BRI LR,
REEER TR LIRS BB, BRI 42 HISECN 1.7k Viem; BEATE10°C/min
THR BRI SAGT, T700°C N BbE3h; HUiCH S8R RN A



WO 2020/147020 PCT/CN2019/071833

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

=i TR M24he HUEL. HIRER L SYIREE /RO, BRE B, =52H
BB P hiRth . /K. ERBRENGNRET4ER A H090.2:0.1:100:2-

AREAAH, ERRRINGNRET SEFUE L (9% 5 950~ 1000um,  {Li%150~300pum
s RHRIEIZRR RGO R YIHE. X EH & ZREMEERE 4
MRHEB R AR R = N R, EZREFEESEEN KNS BT, F
I 2 BT b 2 B

ARZAA, R B BN oK e ARIE T B L 930%~60%;  ERFRENAAA
CRYETENL BB 30%~60%- B ARSI AR, W 0RLAA T
E B AT LATEARRE L TN TENLAL S (BREOKE R . ERIRANAKET4E) B0 AY
P, X HEWS B o B [ O R P R s K & BI0A0 = R AR R BRI
(R BR S TSR ] 10 S5 W LSt v J2 ] ] P ASOR

AREWF, DR (1) F, SRR ERE BT AR S —TERY PE L, 5
% (3) B, RAGRIAEE e E . Ay, R RERE R E (LAY
IR D910~30s,  [RIBR AR (A1 95~ 1550 AR HH ISR R F AR A ] P AT A A 34
E A, T R A R R BRE L, R ] A — BE 1S B — BN ], 9%
Jo BRI E -, ANBTEER, SO EL ARE R AR R R R g, (RS R
Z R IR RS S PRHE (L R IE 97 % R AT -

REWE AT LR ZREM M IEREE S MPRES &/ BT RER & PR P AR
H.

RER AT ZRENRIERERS S VPBEHRIE TR, BARSEIERE LN D%
ZIFET,

(1) Re100fn ol ik B IR A R S50. 1~ 20 BUR BRI E RIB GRS, TR
. REITERYIA;

2) BB (1) #IE&NHERVAF AR, KEP—EETER, 5
BB RGN E A AT TIE LA B

(3) 1001 FIFAEL R IR 4 R 5 10~4017 SR £ O B8 (VIR I AN K LT 4EIR
EEI5), R, BEMERYIC; HEHERERES, KHRYICH TR AK50~1000pm/Z &
HITIERDIIED:;



WO 2020/147020 PCT/CN2019/071833

[0030]

[0031]

[0032]

[0033]
[0034]
[0035]

[0036]

[0037]

[0038]
[0039]

(4) RPBR (3) HIERIPERYIEDHTHE L, 52BN A LT A E
PR TE L E;

(5) RPBR (4) #ERMERERELER (1) #IENTERYAR, FHiE
D (2) HIEERBRGIRE R IETIE (LB L, FHEXUREE S FHB-
E;

(6) RPER (1) HIFHITERDAN S —HRERDE (5) HIEHEEHE
A PPEIB-E R ERIR NN R ET e AN E M AETHE (b A E— T8, XIS ATEIE, 153
— R IEEE 5P EIB-E-B-

ARZHA, Bk BB BRI E R ] Dot R SR A e 2 R T A P

RA AR Z B BB A SRR 4E R F & T A BB LN PR

OIFEE /R BT, K1 RO ERRR U T B T 1000 SERHIR S35, NN
T8 B R OIRMER B TR, R e T AR TRE; BT AR N TRE, 7E .
TkViem NEREYTZL, BREYTALER, 7E40°CT THdh, HBEWIGTHE GPEIK
UHEG; R E AP RIEURE EGITE ST, =55, BI0°C/mink)
THELE R TR Z700°CH RIBMUE3h, B IREER R EISIRIGIRET4E, 1L NBT
nf.

@RI, F0.2(0FARZ EIEAN0. 10 =32 A b b i b I AE 1001
KA, BRI, RO.5( SRR 10010k, BRI DA
HEE IR T IS TRHApHIE 8.5, BEIVERL K20 SRR IR LT 4E
RIKIERE RIS, R TIREG24h; SONGEARGRERIU . BT, B3R
% OB ENSHIRIMGNKE 4, 1L IPDA@BTnf-

RRABMELZ . FENLZ . B L ZERTIERAM IR AR, TR
FEBCH R PR, P2 FRE b A B AE30%-60% B L IYE LEE>97 %
ARIE TR
EETTE S

SIASRAL, AR HEURAE mUR e

Lo AR AR BRANKE R . ERIRINGNIARETF o ThRER, B80T 7 — R
ZREMWIEEE AP, ESRASMEEEE. S/EFE (51000, @100Hz



WO 2020/147020 PCT/CN2019/071833

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

) FERATEAEE (<0.6, @100Hz) -

2. AR LI BRI E RV A, IR E b 7 X E A, MR
BZ BRI R R, MR IE RS S SRR N ER I A R %
TR AL, AR R HIR, B E TR A E I RIS, Thiee
ERUERIET R RIF. 8=, ERIRERERES, S5EMRAIKE A
SEAT 5 1)L ARG A ER AR A B AN IR T B BR AP R R Al T 1) b AR A 2
ML, VB A T EU, RIS RE e IR B (R A v — s 7 B
TR B AR AR E R B PR E P AE s AL, B & m i w
3. BRI FRI - EAEREERE, A PATHES | (O SRR N AR T YR REN 7o
AR FIAB S H R . ARK HH LUK AP ATHES O e B A 41
BUHE N Rt gz, WRTZEEAMBEERNEHERE. i, SR
BB, MERGPRE KB R, HiinsMRRg e, WEE
AR R, (R B R Em AR, %@ T &
NERERENRGEE, EeeZsetis; HRTRTRIESM N, =F
LERE AV E & m 04 r AL

4. RRDZFEET ARG RZZ 18], Gels BEBREIPIRHA B R AT AT
%, WEEIR I RS/ F IR AR

5. RE RSN ZEEMRIEES SVRIIHEIE LZ0HE, 5T g A
. HEEE, EE& MENAE; BT =2EWE SRR SN B iR s &
R, WM Z B8 E &Pk BRI RERE R

SoF o6y P 1) T L B

B PR

e 1R AR % B S 1 B A = R IR RS SRR ITEX . Y. Z7 MR
s (SEM) B

12 02 A O B St 91 1 B AL ) = R SR IR R ST & BB SRR M AR K AT 48 B 4
WIEE AR R ZBEAMRES EFR A AR R -

3 2 A% 2% BH S 1 B AL ) = R IR R T SRR 5 /2 2 18] S A A4
LR AR e



WO 2020/147020 PCT/CN2019/071833

[0047] W4 % BASEREH] ISR = 25 IR B G PR HOBc] 138 HE A B Bk
WK E NN EMNEE AROR . LB 23R B BRI N K T A NG S & 31
B HOB 33 A A B BR AN A R BRI AR LT YR B NG E & PR LR
4RI S E 4 F8 ([ACB/EP],) [IHL SR IHER M 2.

[0048]  [ESIEA K BHSEHE B L0 = BB IR S0k LB IR HEA B Bk
WK E NN EMNEE AROR . LB 23R B BRI N K T A NG S & 31
B HOB 33 A A B BR AN A R BRI AR LT YR B NG E & PR LR
43R UR S A4k ([ACB/EP] ) (4 B AL ih 25

[0049]  KEleiE AR % BASER ] 13- (A0 = 2 A5 IR B S PPk FUBcfi 138 A B Bk
WK E NN EMNEE AROR . LB 23R B BRI N K T A NG S & 31
B HOB 33 A A B BR AN A R BRI AR LT YR B NG E & PR LR
Fl43E BRI UR S A8k ([ACB/EP] ) (94 BRI fh 2.

[0050] W77 % BASERE ] ISR = 2S5 IR B S0k FUBef 138 HE A B Bk
GRE R ARERAEE AP0 HOBeI 33 (A B M B0 RN K ET 4/
INEM IR BRI LR 4T E R L5 T 488 ([ACB/EP] ) (i 2E58
.

[0051] WIS & PHSLAt ] L3R (A0 = 2S5 IR Ak, Eiefil 13 HEAY B A
GRE R ARERAEE AP0 HOBeI 33 (A B M B0 RN K ET 4/
INE IR B MFRERT LR 43R HERUZ S5 5 4418 ([ACB/EP] ) BUERERS
.
A BTt
AR B E SR 7 =

[0052] TSR SSHEGIFI LIRS, WA BN 5 2R — A A

[0053]  SERtEfHI1

[0054]
(1) $0.12g R EFRHE IR VBRI E R (KE20-100um, BE1E2-5um)
20g W AZUIAEMNE (MESE-51) 1BRE, T60°CTEBAEZHIEI0ming, MA
0.8gM2- £, F-4- FREEDKE PRI #£10min/5, 7E60°C T EZS B If20min, 153



WO 2020/147020 PCT/CN2019/071833

[0055]

[0056]

[0057]

[0058]

HERYIA; RKAURVIAFSAWES, RHE—TERY. S_7ERY, BEE R
YIFIATIRIF R, TG, FEEROARE T, ERERsS A (A
BRI L2k InEk30s. BE110s) . BRGHIE, BEIELE R60%H
B Bk AR R E U i 2 & R R E (L B

(2) TESO°CHVRETIHRES, K54.38g LFRENANS. 84 kR T ERIIA LR (20m
L) TRAHS], IRINSgIR LIRS e mRVE TORE R, T8 AR A8 A I IR AR T TR
BRIV PTE 1L Tk Viem B G 22, 45 e3R8 M IEIRIEVE, H A RE H30°C
, ARHEES0%. B 45 22 i REH R M 0.8mL/he B A5 2 A3 B AU B AR
WREFYEGTEA0°C T FH- s, TEEASHAT, BADHE T, Ll10°C/mink)
THE R THR 2 700°C /5 RIEE3h, BRABEEHREIRIMGIKRET4E, 1L HBT
nfe

(3) ¥r0.4gEhR % B AN0.2g =52 AL E e Sh R SV R FE200mLK T, 75
BEIRH; ¥ 1A 8 A RTE200mLKH, BEISEMLBKER; HEEMLH
JKEE TR IRHApHIA E8.5, SFIERL RrdgBTfiIAZNERIT, 7EZER
THERER N 24h; RNEHREREEUE . ERIF TR, BRIRE DRaBRR
MY, iC/EPDA@BTnfo

(4) ¥f4gPDA@BTnfA20g W ATUERE MR (ESE-51) 1BE, T60°C T
PRSI E10min, AIA0.8gf2- L F-4-FEDKIE kS5 B FE10min, 5
FITHRYIC; FEFFAIF AR MU L AR R IE R 200um (TR YIED, 7£80°
CTEfkIh, BREES, BEIE N 60%I IR GRS AN NG &4
BHRE R E-

(5) RbuR (4) #IErmEM R EREDE (1) fI&NHERYA G5 EK
) 5. PEITESE (1) #IEMEERAB L, HRAR, BEEENE S
FEB-E; RSB (1) #HI&NTERYAN S L RERXZEWE AV EB-E
FTE R E—M, TSR E AR, (BRI A (G AR
BLZH AT Iik30s. @WH10s) . BRGHEHRIENEES97% 0 = Z45
b IgRE S48, AB/EB-E-B. B-E-BTEUAIRRGIKE SRR B A
IR A LTS MAMRGER . BESEZAREEMAMBRER, . 25



WO 2020/147020 PCT/CN2019/071833

[0059]

[0060]

[0061]

[0062]
[0063]

[0064]
[0065]

1

H¢
#¢

R M. NREERBEMNE . N R L . EERE. R
SRIFEL. 20 3¢ 40 5. 64 7. 8FTURe

Z TR 1, B AR % B SE 1 BE LA B-E-B = R G5 S IR B AT & bR B e
BROKE KA EM IEE R D o ER Ay, EPEPrX. Yo 28R
SATEX. Y ZA MBS AR, BRI E R E M
WA AR FEAEREILE, TE S a8 AMARER, I B T EZ 7 e
A

Z W2, TR B SEh 1 BE LA B-E-B = 2G5S IE 5L AT & bR} T AR
PR EAERER IR T 5 R R R e BRI s,
FLHED B W ) V7K Tl HES -

Z WITE3, TR B FE i B-E-B= R IR RS SV RES 2
Z A FEAEAMBGER . NTATLER, BEESERT, %E RS
FFAE-

LB BRI B AR E R R B AR R A VTR

Fr0.12g R Z R AR BRI BRI E R (K 820-100um, EiE2-5um) FA20g
WEARIAERAE (BSE-51) BE, T60°CTHBAEZEZHEIOmIn, A0S
gl2- LA -4-FERKIE, QRS PE10min/5, 7E60°C T EZ M I20min, 52T
RYIA; FRYABNIRGFIEE, M5 RN GB b, (GRS
B (A FRER LZEh k. In#30s. ©E0s) |, WESEEIE R
>97% N EUAIRANAKE AAEM NG S A48, IL/EACB/EP; HASHSE %,
IrEEECGORERIG . BRI, iR ERERE S B4, S
.60 7. 8fTRe

FLER B2 SRR AT AR M IR R & bR Hl &

ReagSLht ] 19 % 1R £ OB IR N K LT 4EPDA @ BTnf 120 WA AZY
TEME (MSE-51) 1BE, T60°CT M B 10min, I1A0.822-2
B4 ALK RSB B i HE 10min/T, 7E60°C T H 2B f20min, 1327
RYIA; FRYABNRGFIVEE, RARAET, /5% #E80°C/2h+100°C/2
h+120°C LZE M, HFE150°C T GabE4h, HRWHE, RIEEIELES97%H)

A



WO 2020/147020 PCT/CN2019/071833

[0066]
[0067]

[0068]
[0069]

[0070]

PRIRIMGORET A E ML S8, ID/EBTnf/EP; HESEIME ML, NH
TR ML . AR M 2 4 B AR 4. 5. 6ffTRe

FLERA3 BRI BR AR R BRI N PR LT e R M IR 5T & BB 55

B0 12g R RN FRFIBU M ARG E (65520-100um, BE122-5um) , 4g=Lfit
151 1761 5 () 2R 2 B2 Jie LT A BRI M AR R T A FN20g WU AZASER fIE (S E-51)
IRE, F60°CTBA B AL IOmIn; 1M /5 11 A0.8gM2- 2. 55-4- AR ELBKIE 4K
SO B I0min/S , 7E60°C T EZE L /E20min, HEITRYIA; KIRY
ABIAHRIFIE R, ONEERE T, TS 72 AE80°C/2h+100°C/2h+120°C L Z Bt
, JEFE1S0°CTFGAbFE4h, BIRWAENG, BIASBIE I E>97% B R AR 8K
FRENAN KT AR EM IR R A4k, iE/EACB/BTnf/EP; HE TR IHZ M. 4
BRI . iR R A% . B BRER R NI Wkt 4. 5.
6~ 7~ 8fI7Ro

Fegila WELEME 6418 ([ACB/EP],) HIHI&

Fr0.12g R Z R AR BRI BRI E R (K 820-100um, EiE2-5um) FA20g
WEARIAERAE (BSE-51) BE, T60°CTHBAEZEZHEIOmIn, A0S
gfh2- L H-4-FA DRI ARELFPE10min/g, 7E60°C N HEZS i< if820min, 527
RYIA; KRYIAFS AW, R—EaBAMPIFORE, mia, A
BN, JESMERRS N A (A FHREIR L2 k. In#k30s. 4]
10s) . BIRQEG, SBIE LR H60% 8B BRGNS AR B IE S & Fk
HEAB. KB (1) #IENTERDAN S —HEERWE LB L, W
BEIAR Y, TEENERRLS A (A AR L ZX A k. In#30s
C EN0s) |, BRAEGERIELES97% WS E AR, i€ N[ACB/EP]
o RSB AEML. MEFEEORRENL. HEBRE R ML. R,
fERERs B o HIAF 4. 5. 64 7. 8FTR-

Z I IE4, TRAR K B SERE 1 B = RS IR RS S F R B-E-BE & 4F
B HBFIE A B M BRI RE R ANEM NG &0 (ACB/EP) « LB 28%
MR RRIN G KT 4 AR BN (BTnf/EP) 410k FBeF 33 HE A B el
KA H TR INGIRET YR ER G (ACB/BTnf/EP) & IR FLE Bl 4 31 AT

10



WO 2020/147020 PCT/CN2019/071833

[0071]

[0072]

[0073]

B4 E A 1B ([ACB/EP] ,

) MR, WA, B HAACB/EPE S PEL  HLB 2l
HEIBT/EPE &R0k FUBI 35 IYACB/BTf/EPE 441k FLEHI4FE (LAY
WZEER B 3K ([ACB/EP],) « SERtifil1 3 HEAYB-E-BE & # RN S 255
K10 7+ 10 1 100 10 °v 10 "EEH (@1Hz) - EHf13HEAB-E-BR 611
B SR, XEFEARE DEaE NIRRT AN EMIEE &0k

EREEN S AR S RE RS [ HESE, B TS 4 EnRS

-8

Z WIS, TR A& B SEh 1 BE 1 = RS IR RS S # R B-E-BEL & 4F
B HBFIE A B M BRI RE R ANEM NG &0 (ACB/EP) « LB 28%
AR AN KT 4E AR ER AR (BTnf/EP) H-AFHEL. FLBfl 35 M A B M BN
KA ERR NN KT YR EM G (ACB/BTnf/EP) & FHRIAI EL ] 43 A AT
BEEWEE1E ([ACB/EP],) B RUHECIR M. I rPalan, sEhtd] 13e
MB-E-BE &M EHAE &= A S 7E100H2 T, HREH 131 ACB/EPE
AR R BI25E fEAUBTl/EPE &3R5 A ACB/BTnf/EPE & 17
B HRER B4R ARSI B G4 ([ACB/EP],) « SERtifi1 3¢ AYB-E-BE
SRR B R HI8797.6« 21,1 350.4. 828+ 1080.9. AR, SCH{ 1ML
WB-E-BE &AM BN B HEASIE, sTi24 MBS BERE NS ER
ML EEAMEIIVE; HRFRIEH B Tf/EPE & F RN B SE R R E
fH, 721.1 (@100Hz) , WIREBRAUKRRIGPIRT A AR E BB
PRIRENAKET 4, N HECH16.9 (@100Hz) -

SIRIMAPRET U 2P BN REE, RN R 20wt el 0 FL B 232 (i FIB Tnf/EPE &
MBI B H B R  5 E il 1 3R AACB/EPE SR, ELiil 38R AIAC
B/BTnf/EPE & H1E  SRER NG R AT 4 T2 7R BELMT T Bl AR OK A PR 5 R T 2% 1Y)
R, BB B EGE AT B L/ B AL

5B FEHEAIACB/EPE A HPRIEL, HEBI4E AT E SN E SRR ([
ACB/EP],) Z—1FHEEZE, HERIFERIAR, B rdge. it
M B-E-BE AV EPE iR, XM TEEEM AR EEFE

11



WO 2020/147020 PCT/CN2019/071833

[0074]

[0075]

ZS A AT BAh, BUARRGUOKRERAEMIEE SGEE (AR FIERIRI
MK HEIAEMIEE G EE (BE) HIRSZES5H10 7F110 11 (@1Hz) |
ENTHR A& A HLIACB/EP] /2 [ 5 2 YR R, T B30 b = (0 51
Wett. BESLREE] 1 EAB-E-BE GFPEHN N s HOE ST i—J7m, B
[E R KE AN NG S S AR EFN IR NG K LT 4N E M I &R EVZ
R HERSEE SR TR P 4 /RS REER M, R
TRAVERIRIN PR e A EM BT S FPRUZ (21,1, @100Hz) 7ERE = (S T
b, BMTEEE S, FILB-E-BE SR A S A,

Z W6, TRA & B SEh 1 B r) = RS IR RS S #RIB-E-BE & 4F
B HBFIE A B M BRI RE R ANEM NG &0 (ACB/EP) « LB 28%
AR AN KT 4E AR ER AR (BTnf/EP) H-AFHEL. FLBfl 35 M A B M BN
KA ERR NN KT YR EM G (ACB/BTnf/EP) & FHRIAI EL ] 43 A AT
BEEWEE1E ([ACB/EP],) B RIFE-SR 2. I rbal4n, SEhtfl 13e i
(UB-E-BMIEEE & PR/ i IFEAE L LB B 1 3 A ACB/EPE & BTRME AL
. SEHEBNFEMEAB-E-BE AR B P IR GOR AT IR E M IR A RE 1)
NEIFERAL (0.59, @100Hz) , FIEAENS TERBIPOERIABT R ENTHR, &
FRIF RS sRIFE R TE

Z W7, BRA L B SEh 1 B = RS IR RS S # R B-E-BE & 4F
B HBFIE A B M BRI RE R ANEM NG &0 (ACB/EP) « LB 28%
AR AN KT 4E AR ER AR (BTnf/EP) H-AFHEL. FLBfl 35 M A B M BN
KA ERR NN KT YR EM G (ACB/BTnf/EP) & FHRIAI EL ] 43 A AT
BEEWE AR ([ACB/EP],) B 7R Rl I rPal4n, SChif13¢4tiYB-E-B
HEVEIE IR AR 4.92, & B3 M ACB/BTal/EPE & 4K K
FIRER2.56, X2ENB-E-BTREFHERK, ATHERAMENEFESL, &k
TR FERIN, TEAMNEGN, BIEIEEESME, SRRV
AVERRR NN AR LT A EM NG G HPRHE (AT RUR S & T AU BN K R AR E
TEE AMEVZN IR REIZRERCR, /i i E0s B RN R
SWIEE G EZE R R REE/DN, BT 52 EME, Nmid=B-E-BE

12



WO 2020/147020 PCT/CN2019/071833

[0076]

[0077]
[0078]

[0079]

[0080]

EPRIE SR, XHER TR ZEEWE SRR E. F=2
CEM I RS SRR IR Y R B R 58 4 A (DL

Z I8, TR B SEhta i 1 BE 1) = R M IR B3 S # R B-E-BEL & bF
B HBFIE A B M BRI RE R ANEM NG &0 (ACB/EP) « LB 28%
MR RRIN G KT 4 AR BN (BTnf/EP) 410k FBeF 33 HE A B el
KA R IRTR DGR ETYE AR ENTNE (ACB/BTnf/EP) AT RIAN HL B 432 AT
LS &3k ([ACB/EP],) BIREHER RS- WA AlE], LRt 13 EB-E-BE
SRR RE SR RS, 2 e LB 13 UACB/EPE A1k FLER B3 HE it
JACB/BTnf/EPE & MBI LA Bl45& BB E M S 41K ([ACB/EP],) (Y
BEEER L 0912.8. 18.8F17.71%. X E R A& RO RER B IE LT B AR
BRI IR, Fit, B-E-BZ RS E SRR A LU B 0
AR F R AR R SR . X BRI AR R PR T 5 S A Ak
T, AIDABIS R AL BIRE . SRR S SRR A SR, AR
157 =t RE s = 1k kL

St 12

(1) $70.02g R Z K E IR B BRI E R (KFE20-100um, HEIF2-5um)
F20g WEATIEAE MR (SE-51) 1BE, T60°CTHAEZHFELOmins,
N0.8gM02- £ Fe-4-FAFEDKIY  REEH PE10min/5, 7E60°C N EZE i ifU20min, 15
FITHRYIA; RTERDAF 5 APER S, BB EBATRFOEE, M,
BEIARR Y, RIS A (B AR L2 R e nfks30s.
WHEN0s) . BIRGES, BRIELEEH60% KB MBS AR E LIRS &
POEME A B-

(2) Fr2gSChta i1/ & 102K & DR BB ISR R - 4EPDA @ BTnfFA20g XX
MATIERER IR (S E-51) RS, FT60°C A EGHELIOmIn, JIA0.8gh2-
LE-A-FAELRRIE, RSB S B IR FE 10min, BEITUERYIC; FEFHT ORI
CAFHR LB IEEE N 160um AT HUERYIARD, 7E80°C NEfL1h, BIRRHS, 153
[E] 185 2 60% HI SRR AN GH K AT 4 AR E M IR B & P RHIE 1E /e

(3) KPR (2) #IEMTEN T ERIESE (1) ®&NERMAL, P

13



WO 2020/147020 PCT/CN2019/071833

[0081]
[0082]

[0083]

[0084]

[0085]
[0086]

SR (1) #l&MTENAB L, HERSIR, BRERUESEME SPRB-E; BRI
% (1) #ENTERYAR S —HRERIRUZ GG S PORB-ERTIE 7 E—M
. TR E ORI b, JEERERER IS A (B A R R L 23 ok
CINE30s. BEI0s) |, BRWHIGERIENES97%0) = R RS A
¥}, 1CYEB-E-B-

SEiti 13
(1) $0.12g R E R AR B BRI E R (K FE20-100um, HEI1F2-5um)
F20g WEATIEAE MR (SE-51) 1BE, T60°CTHAEZHFELOmins,
N0.8gM02- £ Fe-4-FAFEDKIY  REEH PE10min/5, 7E60°C N EZE i ifU20min, 15
BITRYIA; KTRYAFS AMERS, B—EAEATRFIEE, mE,
BEIARR Y, RIS A (B AR L2 R e nfks30s.
WEN0s) , BIRGEIG, 15321 EMLEE R60% 0B BRaKE AR E LR IR E &

PORFFE LB

(2) Rrog Lt il 1] 1K &2 E ka8 110 NPT 4EPDA @ BTnf F120g W 3
ATIINEM R (ESE-51) BE, T60°C A EHHPE10min, I1A0.8gH2-Z
Ho4-FAEEDKIE, RSB B I 10min, SEHRYIC; FEMHFHIRUE L
FEAR BRI BN 180um TR MIAED, 7E80°C T Eft1h, HIRWHS, 135IHE
L 60% kR NN K AT 4 AR E M AR B A RHTE TE A Ee

(3) RbuR (2) #IEmEN R EREDE (1) #I&NTRYARE, Pt
SR (1) #l&MTENAB L, HERSIR, BRERUESEME SPRB-E; BRI
% (1) #ENTERYAR S —HRERIRUZ GG S PORB-ERTIE 7 E—M
. TS RREE RO R, PR RSN A (AN A R R L2k
CINE30s. BEI0s) |, BRWHIGERIENES97%0) = R RS A
¥}, 1CYEB-E-B-

S it 514
(1) $0.12g R E R AR B BRI E R (K FE20-100um, HEI1F2-5um)
F20g WEATIEAE MR (SE-51) 1BE, T60°CTHAEZHFELOmins,
N0.8gM02- £ Fe-4-FAFEDKIY  REEH PE10min/5, 7E60°C N EZE i ifU20min, 15

14



WO 2020/147020 PCT/CN2019/071833

[0087]

[0088]

[0089]
[0090]

[0091]

BITRYIA; KTRYAFS AMERS, B—EAEATRFIEE, mE,
BEIARR Y, RIS A (B AR L2 R e nfks30s.
WEN0s) , BIRGEIG, 15321 EMLEE R60% 0B BRaKE AR E LR IR E &
PORFFE LB

(2) Kr8gSLrufl 1] & MR Z O a B NIRRT 4EPDA @B TnfF1202 %L
By AZIERE MR (JESE-51) B4, T60°CFEBAEHH A 10min, JIA0.8gI2-
L H-4- APk ARESHE A B I0min, BRITERYIC; EAFTHIZRIUE
ZJGHR LR A2 10um I TR YIERD, 7E80°C FEIfh1h, HIRWHIG, 15E
[E] 185 2 60% HI SRR AN GH K AT 4 AR E M IR B & P RHIE 1E /e

(3) RbuR (2) #IEmEN R EREDE (1) #I&NTRYARE, Pt
SR (1) #l&MTENAB L, HERSIR, BRERUESEME SPRB-E; BRI
% (1) #ENTERYAR S —HRERIRUZ GG S PORB-ERTIE 7 E—M
. TR E ORI b, JEERERER IS A (B A R R L 23 ok
CINE30s. BEI0s) |, BRWHIGERIENES97%0) = R RS A
¥}, 1CYEB-E-B-

Lt 5
(1) F0.11gRER IR BRI AE R (KE20-100um, HiF2-5um)
F20g WEATIEAE MR (SE-51) 1BE, T60°CTHAEZHFELOmins,
N0.8gM02- £ Fe-4-FAFEDKIY  REEH PE10min/5, 7E60°C N EZE i ifU20min, 15
BITRYIA; KTRYAFS AMERS, B—EAEATRFIEE, mE,
BEIARR Y, RIS A (B AR L2 R e nfks30s.
WEN0s) , BIRGEIG, 15321 EMLEE R60% 0B BRaKE AR E LR IR E &

PORFFE LB

(2) KragSEruf 1] & 1R Z O aB NIRRT 4EPDA @B TnfF1202 %L
By AZIERE MR (JESE-51) B4, T60°CFEBAEHH A 10min, JIA0.8gI2-
L H-4- APk ARESHE A B I0min, BRITERYIC; EAFTHIZRIUE
ZJGHR LR R B R 400um U TR YIERD, 7E80°C FEIfh1h, HIRWHIG, 15E
[E] 185 2 60% HI SRR AN GH K AT 4 AR E M IR B & P RHIE 1E /e

15



WO 2020/147020 PCT/CN2019/071833

[0092]

[0093]
[0094]

[0095]

[0096]

[0097]
[0098]

(3) RbuR (2) #IEmEN R EREDE (1) #I&NTRYARE, Pt
SR (1) #l&MTENAB L, HERSIR, BRERUESEME SPRB-E; BRI
% (1) #ENTERYAR S —HRERIRUZ GG S PORB-ERTIE 7 E—M
. TR E ORI b, JEERERER IS A (B A R R L 23 ok
CINE30s. BEI0s) |, BRWHIGERIENES97%0) = R RS A
¥}, 1CYEB-E-B-

St 16
(1) K0.15gRER MO BB E R (KE20-100um, E1£2-5um)
F20g WEATIEAE MR (SE-51) 1BE, T60°CTHAEZHFELOmins,
N0.8gM02- £ Fe-4-FAFEDKIY  REEH PE10min/5, 7E60°C N EZE i ifU20min, 15
BITRYIA; KTRYAFS AMERS, B—EAEATRFIEE, mE,
BEIARR Y, RIS A (B AR L2 R e nfks30s.
WEN0s) , BIRGEIG, 15321 EMLEE R60% 0B BRaKE AR E LR IR E &

POEME A B-

(2) Rr3.5g5Lht M5 1 1 & 3R 2 B E B TR AR LT 4EPDA @ B Tnf /120g
W ARIAEMAE (BSE-S51) 1BE, T60°CTHBAEGHIOmin, HIA0.8g
(2- L Be-4-FRERBRIE , AREHE B P 10min, BEITRYIC; TETHIFIIER
VU 38 LA L RITR IR 9 200um AN TR YIIED, 7E80°C NEIfb1h, B ES,
THEIE 1k F60% H KRR ET AR E M fE E AP RHIE (L A E

(3) KPR (2) #IEMTEN T ERIESE (1) ®&NERMAL, P
SR (1) #l&MTENAB L, HERSIR, BRERUESEME SPRB-E; BRI
% (1) #ENTERYAR S —HRERIRUZ GG S PORB-ERTIE 7 E—M

. TR E ORI b, JEERERER IS A (B A R R L 23 ok
CINE30s. BEI0s) |, BRWHIGERIENES97%0) = R RS A
¥}, 1CYEB-E-B-

St 7

(1) ¥0.13gRAAZENMAB MR KE R (KE20-100um, EZ2-5um) F12
Og B ATIEAEM IR (SE-51) BE, T60°CTHEAEZMHIEI0minT, MMAO

16



WO 2020/147020 PCT/CN2019/071833

[0099]

[0100]

[0101]
[0102]

[0103]

Bgf2- L F-A- R RS B 10min/T, E60°C N EZS i K i020min, 753
TRYIA; RIRYAF S AFES, B—EafAMRIFOEE, G, B
BNy, JEERS A (A A HER L 28Tk Iii30s. @
H10s) , BRAEE, BEIENEN60% BRI E AR EE M IEE &+
BHRE k7B

(2) KragSEruf 1] & 1R Z O aB NIRRT 4EPDA @B TnfF1202 %L
By AZIERE MR (JESE-51) B4, T60°CFEBAEHH A 10min, JIA0.8gI2-
CE-4- FREEIKIE, AREHEB B I HE10min, SEITRYIC, FEMHITEIR LA
LR LR R R 300um TR YIERD, 7E80°C R Efb1h, BHIRWEG, 155
[E] 185 2 60% HI SRR AN GH K AT 4 AR E M IR B & P RHIE 1E /e

(3) RbuR (2) #IEmEN R EREDE (1) #I&NTRYARE, Pt
SR (1) #l&MTENAB L, HERSIR, BRERUESEME SPRB-E; BRI
% (1) #ENTERYAR S —HRERIRUZ GG S PORB-ERTIE 7 E—M
. TR E ORI b, JEERERER IS A (B A R R L 23 ok
CINE30s. BEI0s) |, BRWHIGERIENES97%0) = R RS A
Kl iC/EB-E-B, /M EEECN1072.1 (@100Hz) , HEFsREARIT4.76. WK
HIB (3) PHERYAN S —ERESB-ENE L AB—M, Hi&itrt, 5
B Z R IS S PRIB-B-ER B ECN798.6 (@100Hz) |, %5853
03

Lt 18

(1) ¥0.07gRAZENAB MR KE R (KE20-100um, EZ2-5um) F12
Og B ATIEAEM IR (SE-51) BE, T60°CTHEAEZMHIEI0minT, MMAO
8gfif2- 2 F-4- BRI, PR FE10min)5 . 7E60°C N EZS B if120min, 152
TRYIA; RIRYAF S AFES, B—EafAMRIFOEE, G, B
BNy, TERERA A (A A HBER L 28Tk Iii30s. @
H10s) , BRAEE, BEIENE N40% BRI E A A B IEE &4
BHRE k7B

(2) KrogSEruf] 1] & 1R 2 C R a B NIRRT 4EPDA @ BTnfF1202 %L

S—

17



WO 2020/147020 PCT/CN2019/071833

[0104]

[0105]
[0106]

[0107]

[0108]

By AZIERE MR (JESE-51) B4, T60°CFEBAEHH A 10min, JIA0.8gI2-
CE-4- FREEIKIE, AREHEB B I HE10min, SEITRYIC, FEMHITEIR LA
AR ERNRIEE R150umBFURYIED, 7E80°C R E f45min, BRI ES,
THEIE 14 R 40% FR IR IR ET AR E M AR E A BT RIIE L A E

(3) RbuR (2) #IEmEN R EREDE (1) #I&NTRYARE, Pt
SR (1) #l&MTENAB L, HERSIR, BRERUESEME SPRB-E; BRI
% (1) #ENTERYAR S —HRERIRUZ GG S PORB-ERTIE 7 E—M
. TR E ORI b, JEERERER IS A (B A R R L 23 ok
CINE30s. BEI0s) |, BRWHIGERIENES97%0) = R RS A
¥}, 1CYEB-E-B-

St 519

(1) F0o.16gRAZENM BRI KE R (KE20-100um, EZ2-5um) F12
Og B ATIEAEM IR (SE-51) BE, T60°CTHEAEZMHIEI0minT, MMAO
8gfif2- 2 F-4- BRI, PR FE10min)5 . 7E60°C N EZS B if120min, 152
TRYIA; RIRYAF S AFES, B—EafAMRIFOEE, G, B
BNy, TEERS A (A A HER L2 H Ak niios. @
H10s) , BREHEG, BEIENE R 30% 0BG A A B AEE A4
BHRE k7B

(2) KrogSErufl 1] & MR Z O a B NIRRT 4EPDA @B TnfF1202 %L
By AZIERE MR (JESE-51) B4, T60°CFEBAEHH A 10min, JIA0.8gI2-
CE-4- FREEIKIE, AREHEB B I HE10min, SEITRYIC, FEMHITEIR LA
LR LR R 275 um TR YIERD, 7E80°C R Efk1h, BHIRWEG, 155
[E] 1082 S 30% HI SRR AN AR AT 4 AR EM IR B & P RHIE 1 /e

(3) RbuR (2) #IEmEN R EREDE (1) #I&NTRYARE, Pt
SR (1) #l&MTENAB L, HERSIR, BRERUESEME SPRB-E; BRI
% (1) #ENTERYAR S —HRERIRUZ GG S PORB-ERTIE 7 E—M
. TR E ORI b, JEERERER IS A (B A R R L 23 ok
CINE30s. BEI0s) |, BRWHIGERIENES97%0) = R RS A

S—

S—

18



WO 2020/147020 PCT/CN2019/071833

[0109]
[0110]

[0111]

[0112]

[0113]
[0114]

¥}, 1CYEB-E-B-
Lt 10

(1) $0.19g R Z R AR B BRI E R (KFE20-100um, HE1F2-5um)
F20g WEATIEAE AR (SE-51) 1BE, TR0 CTHAEZHFI0min/s,
N5g BRI, YRS FE10min/T, 7E80°C N A M IE20min, FEIH
KYIA; RIERYAFSAFES, B—EafAMRF0EE, s, FEA
BN, JESMERRA I (AR L2 Pk In#k30s. 4]
10s) . BIRQEG, SBIE LR R50% 8B BRGNS AR B IE S 4 Fk
T 1k B-

(2) Rr8gsLiti il 1] & 15K & C i B8 IR AN K L PDA @ BTnfF120g W
M AZIAERAE (JESE-51) BE, TS80°CTHA B 10min, MIASeZH
B R, REOBHEGHRHE0min, BETERYC: EIGATHIRUER MG
L E RIS R 270pum P TR YIPED, 7E80°C N ElfH45min, HRKREG, 153
[E 1082 S 50% I SRR NG R AT 4 AR E M IR B & PRI E 1L /e

(3) RbuR (2) #IEmEN R EREDE (1) #I&NTRYARE, Pt
SR (1) #l&MTENAB L, HERSIR, BRERUESEME SPRB-E; BRI
% (1) #ENTERYAR S —HRERIRUZ GG S PORB-ERTIE 7 E—M
. TR E ORI b, JEERERER IS A (B A R R L 23 ok
CINE30s. BEI0s) |, BRWHIGERIENES97%0) = R RS A
¥}, 1CYEB-E-B-

SEti 11

(1) FF10g W & RBEL G R KRS8 .60 IF AW AL S YITE130°CHEHE
A BRI, RGN0 1gRERECFE B AR E R (£KE20-100um
, BfZ2-5um) , 140°C R SOmin, FIATAGFIEEE, FE140°C T EZEMS
f030min, HEFRYIA; KIRYAF SRS, B—H 5 BT A
B, miiE, REERARGY T, RS A (B BRI R
Ko NFA30s. WRHI0s) | BRWEG, 133 EE N 60% B R IAAKAE I
SRR e N5 55 A FPRHE 16 7B

19



WO 2020/147020 PCT/CN2019/071833

[0115]

[0116]

[0117]
[0118]

[0119]

(2) RF10g W T B 0 i 5k O R 5 5 8.6 5 TR 35 WU B A b &) 7E 130°C i+
IR B IRVETRL, RIS I8 St il 1 ) & (102 2 CL i B M SR NG R LT 4EPD
A@BTnf, 140°C MER50min, BIAFEIFAEE, 7£140°CF B2 i <if30mi
n, BEITERDIC; FEPEAT AR LI R R 250um R YIED
7E140°C T E50min, BRWHES . 132IE M R60% BV SRR K LT 4E/
SRR et I 5 & pHRHTE L R E-

(3) RbuR (2) #IEmEN R EREDE (1) #I&NTRYARE, Pt
SR (1) #l&MTENAB L, HERSIR, BRERUESEME SPRB-E; BRI
% (1) #ENTERYAR S —HRERIRUZ GG S PORB-ERTIE 7 E—M
. TR E ORI b, JEERERER IS A (B A R R L 23 ok
CINE30s. BEI0s) |, BRWHIGERIENES97%0) = R RS A
B, iCYEB-E-B, MMEHECN1062.8 (@100Hz) , HZEiEE AR T4.79. ¥
B (1) 528, 3) RANRSMBIER, EMFRiAZ, GR0N=250
WIEESE AP EIB-E-BIIN L 4N882.6 (@100Hz) , THEEMEE3.62; (IHEFKF
S (1) 5598 (3) REMHA (160°C FE.60min) e 8] B 7=
, HAEHAT, BN EEMMIEES SEB-E-BRINBHEECHT388 (@
100Hz) , %8338

SEti 12

(1) K 10gW T A B L e B — IR PR 5 8 — I TR B AU A 1L &) 7E 130°CHit 11
IR B IREIL, NG IIAN0.37g RERTE M B M BRI E W (1 /520-100p
m, HiF2-5um) , 140°C FHZR50min, EIATIRITFAEE, 7E140°CTFEZM
Si130min, REITARYIA; KTERDAF 5 HFERS, B—E 5 BATHAFI
BE, e, REEERARGY T, ENERS A (B A BER L2
o INFK30s. WHI0s) . BIRGES, BRIENEE R 60% 0B M BRI E I
TR BE T e 5 A BRI E A B

(2) K 10g W T A B TL e B — IR PR 55 8 — I TR B AU A 1L &) 7E 130°CHit 11
IR B IRVETL, RIS I Ag LRt B 1 ) & 102 2 CR G I SR PR LT 4EPD
A@BTnf, 140°C MER50min, BIAFEIFAEE, 7£140°CF B2 i <if30mi

20



WO 2020/147020 PCT/CN2019/071833

[0120]

n, BEITERDIC; FEPEAT AR IS LM LIRS 200um R YIED
7E140°C T E50min, BRWHES . 132IE M R60% BV SRR K LT 4E/
SRR et I 5 & pHRHTE L R E-

(3) RbuR (2) #IEmEN R EREDE (1) #I&NTRYARE, Pt
SR (1) #l&MTENAB L, HERSIR, BRERUESEME SPRB-E; BRI
% (1) #ENTERYAR S —HRERIRUZ GG S PORB-ERTIE 7 E—M
. TR E ORI b, JEERERER IS A (B A R R L 23 ok
CINE30s. BEI0s) |, BRWHIGERIENES97%0) = R RS A
¥}, 1CYEB-E-B-

S—

21



WO 2020/147020

[BUFIESR 1]

[BUFIESR 2]

[FUF 3R 3]

[BUFIEESR 4]

PCT/CN2019/071833

P ZE SR
—RZBEWWIEEL SR, BAHEET, IR Z RSN IEES
A VPRSI & T TR LUR 2P
(1) RErTEEA AR i R S EURBRIKERIR G, BEIBUATRAAE
WIRY): WG RTERDI 2 NE—TERY) . B_TRY: NS —
TRYIENL, 2B AR E S AE )

(2) REEEIMEM IR 2 5 RZ Ol @B HIRIPKRT RS, 5§
BIERIREINGNORETHETIER Y, IR RE ER R NN R ET HETRER ) ok P i YL ]
WAFR RN AR AT HETRE AL )7 5

(3) REERBRENAN AR LT UETIE (b 7 1R I 8 PR ol T B BN
AREFHIE M L SR5 RS IRV TR IR AN AN A LT A T E] 1L
A by BEREN, 58 =B IEES SRR

RIEOCMZR 1 ik Z R IEEE 508, ERIET, D% 1
), HRIA RN AR E A & AT E U I R R IR B90.1~2%, 2R
—HERY). HoPERYEE, DB 2) P, RZOREENHEIRN
AR ETHE I B DY HEE U AR 4 R 5T 3 19 10~40%-

RIEDCRZ SRk — B IEERE G PR, AHEET, Nkl
B i R B I e E AR 5 B PR B AR (4 R E55
WAEECE AR S BT, Frd R B AR AN A LT A il
FIEEE TR

ORI BIRER L S ITEE TR G, WIS INAREEE A, 152
BRI PR RR AR B i 22 . Bt 1SR ERIR AN

KEFUE,
Q¥R L Ok —HEPEAREPRETRENS MBI KT, RI5 HBIR

W pHIER8~9; IR IMABKIREGREF 4 T R, [REIREZE
e BB RN KT 4

RIEDMZSR3FrR ZREM AR RS Sk, BRAIEET, Pk
JEERBE G RBUL A AT . FURB AT . TREMAT. KBTS+

22



WO 2020/147020

[FUF 3K 5]

[FUF 3K 6]

[BURIESR 7]

[FUF 3K 8]

[FUF 3K 9]

[BUFIESR 10]

PCT/CN2019/071833

f—FPE LR, IE R CIREN, SKIRERIL S N ERRRIL T He, Wa7HA
LR, REFEHTFINR O BTl B 22BN 1.7k Viem;
WA TE10°C/min B HEE B TSA T, T700°C T BkE3h; 6
BRSO 2R TR U8 24he

RN ZSR3 TR = ZEMMIEEE 630, BAFIEE T, 9.

HWRBE LAY R IR, BRE K. ZRPEAERRERE
UK ERBRENNR LT 4R 1 it 5 L 90.2:0.1:100:2

RIEDCM SRR = ZEEAMIREE &30, BAIEE T, SRR
WORETYETIE (LA B B 50~ 1000um; R FH R B0 RE B R N A0 oK
ST UETIER M) I R

RFEDCMESR TR = EEEAMIREE G0k, BAHEAE T, FTiRE
[ R PR AT b A A6 R 30% ~60%; SRR NN K AT 4 THIE]
P BB 30%~60%-

REDMZSR TR = ZEEMAMIREE &30, BAIEET, P8 (1
), SRHEGR AR E A SOR S TR T E L, P (3)
. SRR i A ] A A = E

BN ZRS TR = ZE M IREE G0k, BAFIETE T, (U]
B b AR 2K ] A0 BB 18] 7 10~-30s,  [F]BRAGHE 1A] 595~ 15s-

WHE SR LA = B M RS S P RTE 6 & N I iE S & bRk
(R A -

23



WO 2020/147020 PCT/CN2019/071833

JOWY T i 8

i 30k 1 b < 200K FREIENS

5.0kV 9 9mm x1.50k 10pm

1/3



WO 2020/147020

PCT/CN2019/071833

R
X Q

=

NS
N
\\\\\x\‘\\%‘
N

X

o

; PPN
g : penoaR BTt ias
2107 FERTEN O e e r A
9 g;],ﬂ.(:“ﬂ(jj/l ;é;,ﬁ***lﬁlléﬁﬁu
b _*«*" ’ Ay = B
e 10 1:‘,5* C Al —o— HiE
m.l:' E e e A —h— Uﬁ §3C {Zjﬂ2
. a3
107 = thEfg4
§ —x— I 1] 1
10-13] N B S S S —
10" 107 10° 104 10° 10°

BER (Hz)
K 4

—o— L

1200'&****,* 545
o '*,*\ a Hj i—BC 19]‘[2
0. * bEG
S . o HREH3
900 4 F =% ; : s
- e L o Haia
;IEE E xS
= 600 4 G *\\D \iq_
<_ a4y ) s&‘\ *
< S
" 300- oo,
903 ‘%ﬁ-za@mm %
() PAODTNBIDIINDINGN NN IS ;\ A 'ﬁ‘%%ﬁ‘?\’ﬁg@
10! 100 et 10t 10f

Wiz (Hz)
Kl s

2/3



WO 2020/147020

PCT/CN2019/071833

25
20 -_J\ - —o— HeEN
154% —a— b2

] \D —a— LEE3
ye 107 Y —— Lh 5% )4
Bos{ W —— SR
j-!_]—\ 1.5 : . _ﬁ-igz}'ﬂ% ) T
1.0 _ f;"“ﬁfﬂﬁ %ﬁﬁ
1 ,ﬁ‘f:ﬂ’qﬂ \@ﬂji\g*:zg:’{'*w% u:j“'“ﬂz,#
0.544" *‘*,*-*’*'* T %q&;ﬂ*ﬁk g,
I Sl e
' 10? 10° 10* 10° 108
MiZ (Hz)
Kl 6
10
i

81 Ji

= 1

Z 6 PR L 1

c s 45 B T

o, ] - {3 i1l s

] 4 3 4

= 1 |

3 21

. / \
& 7
20 —
=k
i

2 s 1

g 1

B T T T D O -

o

ooy ok ow

eI , L5 11

32 5 1

= 1 4

’\ﬁ_ 1 3 »»»»»»»»»»»»

oL A e B
Kl 8

3/3



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2019/071833

A. CLASSIFICATION OF SUBJECT MATTER

B32B 27/28(2006.01)i; CO8J 5/24(2006.01)i; CO08J 3/28(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B32B; C08J

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

+, coat+, cabon nanotube?, dielectric

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; VEN; CNKI: 25R¥N, £F4, /2, £ Ei%, A, (8, BRYTKE, barlum titanate, fiber, fibre, layer?, dopamine, clad

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y CN 107415118 A (SOOCHOW UNIVERSITY) 01 December 2017 (2017-12-01) 1-10
description, paragraphs [0005]-[0016]

Y CN 102504449 A (TSINGHUA UNIVERSITY) 20 June 2012 (2012-06-20) 1-10
description, paragraphs [0005]-[0021]

Y WO 2017121204 A1 (ZHANGITAGANG INSTITUTE INDUSTRIAL TECHNOLOGIES 1-10

SOOCHOW UNIVERSITY) 20 July 2017 (2017-07-20)

claims 1-10

A CN 107538661 A (SOOCHOW UNIVERSITY) 05 January 2018 (2018-01-05) 1-10
entire document

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

> document published prior to the international filing date but later than
the priority date claimed

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

wr

D&

wyr

g

Date of the actual completion of the international search

09 October 2019

Date of mailing of the international search report

14 October 2019

Name and mailing address of the ISA/CN

China National Intellectual Property Administration

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/071833

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 107415118 A 01 December 2017 CN 107415118 B 16 July 2019
CN 102504449 A 20 June 2012 CN 102504449 B 23 April 2014
WO 2017121204 Al 20 July 2017 us 2019016644 Al 17 January 2019
CN 105419328 B 16 January 2018
CN 105419328 A 23 March 2016
CN 107538661 A 05 January 2018 CN 110014541 A 16 July 2019
CN 107538661 B 28 May 2019

Form PCT/ISA/210 (patent family annex) (January 2015)




EFrRRRE Il P iR 5
PCT/CN2019/071833

A ESIRbaES
B32B 27/28(2006.01)i: CO8J 5/24(2006.01)i; CO8J 3/28(2006.01)i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
B32B; CO8J

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

7E B s 22 i 2 8 FF FE TR B (BB EE R A2 B, FUE AR IR D )
CNABS; VEN; CNKI: £KMR¥L, #F4, )2, ZERZ, i, 048, W49KE, barium titanate, fiber, fibre, layer?,

dopamine, clad+, coat+, cabon nanotube?, dielectric

C. LEE s
% AU SIS, BERN, IERMHEEETE A == BRI B SR
Y CN 107415118 A (FRHKZ) 20174 127 1H (2017 - 12 - 01) 1-10
TAH 55 [0005]-[0016] B
Y CN 102504449 A (GEHKZ) 20124F 65 20H (2012 - 06 - 20) 1-10
T AH 55 0005]-[0021 ] B
Y W0 2017121204 Al (ZHANGJTAGANG INST IND TECHNOLOGIES SOOCHOW UNIV) 20174 7 1-10
H 20H (2017 - 07 - 20)
A ERI-10
A CN 107538661 A (FRJNK%) 20184 1H 5H (2018 - 01 - 05) 1-10
=0'8
[Nacssepprecms: b . TRBERIHE
* Bl ERER “r FEHEHEMAEN B2 G840, 5 HiEA AL, (24 TER
A N — . . . Rz B B R EE HIAE JE S
“N” NARFERIER RS TIB BAR— RS H , . .
“wy = E E1% 3 £ HA A~ E
g (EER I B R S A AT ROTE S E L A i %5@%%%%@&?%F“I# ISR RN R
“L” AJHEHR KA R BE SO, BRI E B —E y “yr SRR, BB HS BRI 2R RS S
: %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ B 5 WA B
“0” WRISKAT. FH. RESEHAMT AT “&” FERREFRIR SO
“pr A HETF B Fr HE BAEIR T AT ER iR A B S0
& bR Aer 22 SR 52 A A H 3 PSR R 1027 H 31
20194 105 9H 20194 108 14H
TSA/CNF & FR A0 MR 2y ik ZRE R
] B 2 50 R 2 4R) (TSA/CN) FH
B G s TR X A TAR I R 65 100088 g
fEEE (86-10)62019451 B iESFS 86+1010-62084980

R PCT/ISA/210 (582W) (201551 H)



E R & H S

XTREERNESR PCT/CN2019/071833

Wit 4 8 0 B RS el Gl el
CN 107415118 20174F 128 1H CN 107415118 B 20194F 7H 16H
CN 102504449 20124F 6 20H CN 102504449 B 20144 48 23H
WO 2017121204 Al 20174F 7H 20H us 2019016644 Al 20194F 18 17H
CN 105419328 B 20184 18 16H
CN 105419328 A 20164F 38 23H
CN 107538661 A 20184 1H 5H CN 110014541 A 20194F 7H 16H
CN 107538661 B 20194F 58 28H

R PCT/1SA/210 (FEERIFE) (201581 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

