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H BN T B R AR 1 MR w0 AR 3 R T DL UG R A 7 BRAR SR BT 52 B ) R,
B 2K HEESBAER G TR &R G BIEGe. A L/ET, fl& H 78 5 A 58045 /PVA /R
R 2N (PVDF) ) = MHA0K A . B I (PVA) AR A 5246 (GO) 2 it = B &E B AR
(DMSO) H, 52 PVA FEIL M B 1 (1) GO, FK PVDF ¥ Ti% 8 A i b, 8t v vt UL AR IR g
FRAG 3 = ARGRE S M. SRI0 45 AR W, 76 120 °C F, GO AJ LA UL IR Bk J5 A0 A7 2207 (RGO), HATLA
{23 PVDF 1 a #H 17 B AHELAE. PVA &1 RGO H 8.4l RGO 7E PVDF 4w 7y #iev: 2247, HA# PVDF (R
g ST KRR AR, A A FiL ik B KIE SR 5. RGO/PVA/PVDF B & BRIE T BIME £, £ 8.45 vol. %,
7£10% Hz i RGO/PVA /PVDF & & B HL 8 BOK L2 46 PVDF [ 238 %, A TR NHI &tk R . A4
P2 ARG BRAE TR S 1 SR A AR F A AR AL T — Bl i 1) 7 .

KEEIA): s, R LI, KRR EFEL, A HtkRg
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PAM & & @b SR T PUE 3R A
HAERGFFENEEREVMNEMEER. &
i 5 &) (polyvinylidene fluoride, PVDF) H g 4
AR S AS PR AL ) B R 1 E A R
e fa e v, BB m I O M K L IL R A B
Hm T RZHCREY, FIksz 307z 1) %k B
Dang % [ 15 Jci1E 1 76 PVDF 344k op ] 5 AR
TENA M BHRGAHE SR, S5 RERES
MEHB IR REAE 17 vol. %, #£10% Hz I, =iRf
RS HUH BAE 400 £ 4, 72 PVDF 40 £%. Dang
S BB T — Mk E /PVDE E& ML did
VN B 99K R R A A Witk e, B MR
BB B AE 8.0 vol.% M, X45A1E 103 Hz It
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I HH K28 600, £ 5= B R GRS 3G
J15PERE . R AUR, 1518 68 /791 DL K AR
X RAR I A 7 A S AL S PR RE, 9l &S 1) KAt
FE 3 %8R 0161 Ansari M1 Giannelis 17 4738 T
IS AL JF A A A SRR VR VS RHE 7 /E PVDE 3
W 1GR9k E SRR, kiE D E SR — A
BARKIBmBEIE, K42 wt.%, 7 HE &M EH
HL 5 56 A7 A 58 B A B4R . Wang 25 181 iRE
N5 LG BE (polyvinyl alcohol, PVA) M &1 A
B I AE N EHE R /E PVDE B4k b, 193] =4
PRI AR, T WAHE SR, =K E
HMEHE10® Hz T A B 0 o B A
A HARAE. Chu 25 O i T — o 2L 10 = WA 45
¥ (few-layer graphene nanosheets, FLGs)/PVDF
BHEMEL, =B FLGs/PVDFE & &4 K
£10% Hz I A B3 H0AT B ik 4500, A HUAFE N
2.9. Cho%% 2] 4§ i T PVDF/NHy— Ab B 44k
R/ R A S H5 (recuced graphene oxide, RGO) 44
KE AR, HELEPVDF (A HH e ~ 11.6 M1
BB U, ~ 1.8 J/cm?®) RILHE = 1/ HLH 3L
(¢/ =~ 60.6) FIE KREEZE (U, ~ 14.1 J/cm?).
A S I Pk Y Hummers 25 il % 846 £ 58 0%, I8
I PVA X H AT SR AL iz 1, e 4 1 LA s
i 2 3 JiL I Bk JER - 3 Ak 2 6 AT R o 3 0
) S R AT i L A R A AR A B 1) A )
AT G 75 23 BUPE — H 25 WE O (dimethy] sulfoxide,
DMSO) ¥+, 8 5 ¥ A [F] 4 £ 1) PVDF 4 7R
TR R e A 5 BB T 1 75 12 220 i 4% =4
ELp NCRERL I vE S

2.1 SEIER

9 10 A 55 3 BT 40K AR R BT (KMInOy); i
FZ 4 (NaoNO3) (RET R E R R AR A ),
FE > 99.0%; WELER (HCL), Fi& 4> $36%, 4>
M2t (b 5 b ARS 4l Ak 2 5 A BR STAE A #]); 04T
4 (PR B R (HoSOy) (AE &b 10T7); 30% it Ak
A (HyO02), srtiral (Ab54k 1) 7); DMSO, 73 #r 4k
(RETE FRAML THBAA); PVA, o+ 7
44.05 n, H£AF 1750450, (KET R AL T 9%
J7); PVDF, [#5 Solef 1011, i Solvay 5 R A 7]

feft; YC-05 48R &R M2 7 & I (P 2 R I
FIHBRAA]).

2.2 SLINHIE

K% R B i) Hummers ¥ il £ 840 0 28
(graphene oxide, GO), 4 80 mL ¥ HySO,4 212 /i1
N B UK K ¥ 500 mLAE R H, InAN1.6 g
NagNO3 = 78 /-t )5, N2 gk A 48, 2
Ja BB I 9 ¢ KMnOy(—/Ninse), # Lk
AR VKK R FF 12 h )5 FHIRZE 35 °C, fRIE 2 h,
Ak THRF] 60 °C, £ 18 h, K 300 mL 2 &1k
IINE BIRVEA W, W R A kR, 1w
Hy02(<6 mL) BLIAE 1L, Wl EEE, REH
HOL B OBk, Bea 28 Foke 2 2 ik, K e
o H IR A 53 BG4 4 Sl 4 12 T o AR B 2 A
24 h, 13 BIRRE LA, FBTERRTE ok AR 4% .

RGO/PVA/PVDF & & # I H] #%, %ok GO
75 3 hAd 78 4 4 BAE 20 mL ) DMSO H,
MA—EBMPVA (GO : PVA =1:4)#H2h
AR, U LIRRE WA SIS RE I E =
PVDF ¥y K75 2 h, KA ERERA T, 15
BRI R = MR A o BOR, BE BRI
FNE, K = MR A RN 60 mm BELAR B 7% Lk
0.5 h, FHZT/36 h (57 0.08 MPa),
15 20 55 4 W A ORY, O I BT R — e RSF T
76120 °C, 20 MPa & JJ F#E2 h, & HE 3£
JZERGO/PVA/PVDF & &M KL, & a F e & iF
(1) J& B g b, RIS TH R E R RS
HAR I T BB, B A EENEE LN
0.3—0.4 mm.

3 HRET®

B S8 i SOk A Hummers J7 VA1 26 5840 55,
SR JE A F 77 5T, RGO &% GO 1120 °C
HAETHE36 h, HAE120 °C FHUEHNL E#HJE 2 h 13
F|. RGO/PVA &% GO 5 PVA 43 #ifE DMSO ¥
A, 55 FIRM R SR A R 3.

Bl 1o XS AT B, B A SR AT B UG
IUATE 20 ~ 26.3° 4b, XFN (002) T, %F 8T KA
A PR EAR ARSI S5 0. R R TR GO FH
2 TR GO #AE 20 ~ 9.86° Ab B T —ANEHE Y
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REHEUG, S R AT SR A (001) AfTHT, 345 SOk R 4R
T — 302 M 20 ~ 26.3° %A BTSN g, %
BR A 58 o S8 A 5 AR 1 AR TN N 3 TR [ PR
Hohn, AR T R SRR A A JE I b AR A A SR A
afi A B AT S B AT DUR B GO R AE U4 1 1 5 1
R A f B R AR 2, A S AL S R
JUSF AR /Nl i % HEAS [F] 8 05 VR AR 2 GO, %
HTEER GO MIETEHE & T ES TR, HHE
AR TR AT SRR H /N GO. RGO 7E
20 = 22.66° 4b HH I T B AT S, T 7R At A B
MIATEFIETE 2%, X 5 2 AT RIE — 5, 3R 7R IX P sk
36 2 N A A SR DR IR, I LR S
PVA 54 PVA ) X 4475 (XRD) i 4k, W52
PIRR e AT, TR IRATI LI 2% 1 T A&
XF PVA @R 4517 AL g2 . WL%E RGO/PVA [ ith
2] LU BITE 20 ~ 20° PL % 20 ~ 22.66° /247 H B
PRANMT S I HLAT DL HAE 20 ~ 22.66° AL AT 5T
g B S 38 51X 2 BT I RGO Ja RRE I A H &
ITHEEE S

BHTHGO —— PVAHVE2 h
— HETHGO —— JFIEPVA
— kA A —— RGO/PVA
A —— RGO
wn
ks
: L
~
2
g
E \'4——//\"\'\__“‘__*
A
5 10 15 20 25 30 35 40 45 50
20/(°)

B1 (RFIRE) A TR GO L% T GO IR .
RGO.#JE G PVA. 41 PVA 1 RGO/PVA ) XRD it
Fig. 1.
of freeze-drying GO, vacuum drying GO, expanded

(color online) X-ray diffraction spectra

graphite, after hot pressing of PVA, pure PVA and
RGO/PVA.

e R ROSS PR B AT LU 8 2R 2 =X
— &7 (1)
Bcost
Hoh, Dy KL, AN T M OB &K
(0.15046 nm), B JyFIETE, 0 AT MK —F, K
NEHL (= 0.89).
2 firzs 9 GO A RGO (#4840 AT LI i 1%
K, GO RGO % AMF: i lVE it 7 7% GO 5

RGO 7 #UTE Z B 7, S8 5 B 576 0 o\ 21
Bb o I o AT 000 . 1 2 0 D 1 1 o AT DA e ke H
GO #OEJF K RGO. HA 4tz £ R GO Kk
W FRATTAT LR LA A AN B S P R 0 e Sl
BLLE 231 nm M1298.5 nm Ak, fbfi143 5% B GO 4
KA C=CHn — n* BT, PLK GO gk
Fil% C=0 454 n— m* BRiTIE 24, £ RGO
(RS B v ER T 3RAT T ) BRI, 24 GO
W 5 DA G FE I 77 AR ME 20 8, 7E B E R BT S AN
KR D DR g L 55, (H R FRAT1IE & T LG
JLAE 271.2 nm AbF5 — MR 55 W e i, X BT
GOH C=CHIn — n* PKiLW¥EH 231 nm ALK 3
271.2 nm 4k P21 (R g AR AT 3 — 25 3IE B GO # AR 47
& JF B RGO.

231 nm ——GO0120 °C 36 hFzs T4
—— GOMZ T

WAL

271.2 nm
pd

1 1 1
300 400 500 600
Pk /nm

2 (MFIR) GO M RGO K AT A RO
Fig. 2. (color online) UV-visible absorption spectra of
GO and RGO.

50K 1 GO I N B DMSO ¥, #ikk s
T R IEE AR, AR5 4 S I MOR AT
b 60 °C B2 143 1+ 77 B (AFM) i
FE. 3 (a) 45 H GO MI2D AFM 4 LL K 35 JF
2k, 3@k BHE AT AR B GO M kg, SR %
N2 nm A, 50581 0.5 nm AH H R FE N
TIRZ, XFEERHE T A B AN LS EH RS
AN T REREEIER, &8 BB InAETS Fr 2 6]
PR EHEE. GO/PVA 1 AFM Ff & il ik 5 GO M
I, M EEE 3 (b) W] LA AR GO/PVA &
FEAE4 nm 24, BE RN, FEZEHT GO
PVA Z [A1 s 4 M S B AH BAEH, 1 PVA 78 7
GO RME MK GO/PVA [NE AL, XWIRLF R
BT GO # PVA 1RiFH 2.
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0 1
nm

(a)

2-
G H A s n A
TR v AT oo
_2_
49 1 2
nm
(b)

3 (MFIRML) (a), (b) 23518 GO M1 GO/PVA JIRERE L 2D AFM % UK L AT i 2%
Fig. 3. (color online) Typical AFM tapping-mode images and its thickness curves of (a) GO and (b) GO/PVA

deposited on silicon wafer.

—PVA
— GO/PVA
— RGO/PVA
— GO

Transmission/arb. units

1 1
2000 3000

Wavenumber /cm~!

4 (M 7 ¥ &) GO, RGO, PVA, GO/PVA fl
RGO/PVA M4k

Fig. 4. (color online) FT-IR spectra of GO, RGO,
PVA, GO-PVA and RGO-PVA.

B4 g A s L i SR #2054 PVA,
GO/PVA LK RCGO/PVA 44 ek . &b
M5 (GO) BILLAMEIEAE 1056, 1224, 1630, 1734 LA
3441 em ™~ Ab H BUAFAE IS, BIATTAr BT R. C—O,
C—0—C, C=C, C=0#M 443 L & —OH
ol R, LR A BEREARESAE
REMIAFAE. X EE WL 5L R B 2% 144 T 45 B - RGO M

GO Hh &, v LA 31 2 40 48 ] 00 g A A1 B 5 1) 9
55, Ut BHIX AN %A T GO BEW #E JE i RGO. 4
I W %2 GO/PVA 20 4h 6 i it 22 mT LLR BLA AL
FEFBAEPVA WE G, ASE SR E B
IS R R AR W A — o8 R FE R 55, [ £ 1403 Al
2920 cm ™~ AbH B ORI, BTG 6 R —OH Y
LRI C—H P 4R ) I, 5 PVAFE ML)
ZLAMGIE i 2 AE IR I HA R S AR B, R
PVA 7£ 2940 cm ™! &b (1) C—H 18 47 9% 31 W& %% 50 2|
2920 cm ! &b, 3X 2 BT AEARATT 2 (A7 A S BEAE
YEFIT R ALK, @it L4l DL B K=
PVA 7 FIR B AE GO 3£, W] GO Ml PVA 1R i b
2. MEHE K RCO/PVA L0413 i 28, If
5 GO/PVA i Zex] b, w] B B0 48 2k A 1) W B
AR AU, - HABAE 1403 A12920 et Ab HEL
T 5 PVA X R B HTE, 368 GO #5IE 5 s RGO, FF
HARER PVA 2 TR BEERGO K.

Bl 5 5 oR (1 A2 A A 5 BE R T 8 i PVDF (1)
DMSO & i FT-IR WSO 3%, 456 2 i STk 1)
H B PVDF & 8 B 7E 20 4 e i v 7 B 12627) )
gl PVDE ¥y R 1035 M 2k, 7] LAE HAE 532,
614, 760, 796, 879, 977 cm~ ' Ab% Ay B [ ik HF
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U, XF . PVDF 1) o ffi 4H, 177510, 839, 1071 cm™?
Ab RS B 5 ) 5 UG, 6F R PVDE IR B diAl, 3
HIIEH 15 0L T PVDF & PL o d A AR AE, A& H
—/b5r B ERAH. IS 60 °C B A TR K
PVDF 0] DLE H, K55 o di AH 11 7 v 2, A
TE 879 em Y AL B T B 2 (1) o A AH B T U6 T 7E
839, 1071 con ' 4L PVDF [ B i A 715 e th 75 3]
BH S 38 0, 1 BH OE o e iR R A S TR T A
{3t PVDF [ B & AH B A B W%2 80 °C B3 T4
) PVDF # i 0] LLE 2I7E 511, 602, 748, 773, 839,
1070, 1211, 1404 cm~ Zb#EH B T B B 5 1 1%
XTI B SR AR, T BIEIX ML N T LAMS B £
B A, X ARIRATBTIAE . B MEE 120 °C
()6 1% i 28 R LA 80 CC I S A — B, #HBL T
W21 A, 7 H PVA A 25200 8 &b AH 1)
FEAE

—— PVDF/PVA 120 C —— PVDF 60 C
—— PVDF 120 C —— JHPVDFH R
—— PVDF 80 «C

BEy839 o879 1273

B748 p100s B 1404

Absorbance/arb. units
/
e
AN
/
/

532 $839
B510 ~ J8 T N <

614 o796 o977

p1o71 B1412

500 1000 1500 2000

Wavenumber/cm~!

5 (MTIREE) AFEE T4 PVDF [ DMSO #
WAL AM IR

Fig. 5. (color online) FT-IR spectra of different tem-
perature drying of PVDF in DMSO.

K 6 o B R FI 2 46 PVDF 3 K . RGO/PVDF,
RGO/PVA/PVDF 7£ 120 °C FEZ 1436 h A&
RGO/PVA/PVDF FJ& 5 1) # i #4% 2 h i XRD
Bl [ 6 o 20 4 1 il 28 2 41 PVDF #3 K XRD
K1 7520 ~ 17.72°, 20 ~ 18.32°, 20 ~ 19.98°,
20 ~ 26.58° &b 43 HI%F R PVDF (1] a # (100), (110),
(020) PA J& (021) # T AR 47 A8 AT 59 W T 7E 20 ~
36.04°, 20 ~ 38.92° X} K. PVDF (1] v 4 (200), (132)
o [ R ARFAE AT 06, mT LA HAE4E PVDE #y K o
M&ERZ, X5CReRiEm s £ —85 ) hE
HRGO/PVDF ik, 7T LLE H 20 ~ 20.22° Xf M

PVDF ] B A8 (110) & ThI 19 4R 58 1 49 A0E A7 55 0%, T
1E 20 ~ 18.44° Kb —/ME/NEFI PVDF [ o #H (110)
o T (1) 3T 59 0, A b PRI AT S 0 2R, X2 T
DMSO X} PVDF A #K 1134 fif B2 A8 PVDF =540
I FEEF TR, Moy TRETE A PR A (A B 2R 5 Y
SR, SR TEEMIZZ) 2 B E 2 MR, H
T3 RO N SEORL R T b R B S R R
M5 PVDF 244k b F 5 7A@ A FAEH, i
I PVDF BRd KK, 193 T2 1) pAH. 8 xf
t RGO/PVA/PVDF 5 GO/PVDF i £k & Blita 4
FA 3, HAE20 ~ 18.44° & PVDF fJ a 4 (020)
s [ FRTARRAIE AT S AR 15 TE AN B 6, R B PVA (1)
IINAE RGO T LR 2 M 58 &, A BRI 2
[E] Hh R il PVDF %32 2l M I A 25 R 43 2 58 2 (1 B
FH. WA DS 2 A PR 26, 30 B AR 1) I
IF i £ P57 1) R AR AR RS, X AT g2 BT LR e 7 4
e AR AR AR T AT S0 B AH R JE AT EE, I HL20 0 #
J£LLJG PVDF JAR A D208 o A, IX T REAR
BT MUk JE 45 187 75 PVDF o 38 4% 19 356 43 o 4 (1 43
THEME S B TTTT 4 3 B Mg, RFIRIELE
—EFEPE RS BIFRA AR g AH.

7 —— RGO/PVA/PVDFHJE
tf19.98 — RGO/PVA/PVDF
—— RGO/PVDF
—— AiPVDF#K

pHH20.58

offl18.32

of17.72
pAH20.22

- offi26.58
yH36.04

Intensity/arb. units

affl18.44 yHH38.92

20/(%)

Kl 6 (M ¥ ¥ o) 4i PVDF ¥ X. RGO/PVDF,
RCO/PVA/PVDF 7£ 120 °C F X % T /%36 h Ll &
RGO/PVA/PVDF & J5 i B H R 2 h i X O 2647
Gk

Fig. 6. (color online) X-ray diffraction spectra of pure
PVDF powder, RGO/PVDF, RGO/PVA/PVDF vac-
uum drying under 120 °C for 36 h and after drying of
RGO/PVA/PVDF film hot press 2 h.

i it W 22 K 7PVDF Al PVDF/PVA/RGO
120 °C+ & 1 % s B Jv 7T BL & 2 48 PVDF Al
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PVDF/PVA /RGO #2& br #E (1) BROIR &5 84, #F— b KRR/ IER i o — 5 THFEE T RGO /PVA
WM %2k B A 1R K A% 0N RGO /PVA ) in N\ f# PR 7 PVDF (W82 3, U H SR RS2/, il
PVDF I o BR i ROT RMEBE R, X F 2T — 07 F PVDF (138 3l & {8 % 15 2% A g AR A4 5t 5 55 0L,
i RGO/PVA HI I FE PVDF 344 it A% 511 ) B ] PVDF % 1132 2 5t 23 {2 3t PVDF 1) o A8 [
VERITE B2 1) A%, IK 2 (A% 7R AT BIR F 72 [ H [s] B FHEEAS X 5 FRATT 5200 25 A — 5L

100 pm

200 pm 100 pm

7 (MTPE)(a), (b) #(c), (d) 4518 PVDF fl RGO/PVA/PVDF 7£ DMSO % 7H 120 °C T/ 36 h [
PR ME R A

Fig. 7. (color online) Fluorescence microscope images of PVDF (a), (b) and RGO/PVA/ PVDF (c), (d) at
120 °C vacuum drying for 36 h in dimethyl sulfoxide.

M EZE 8 (a) ME S (c) T LLE HE &M £ Wi A BB RGO fr ER45 1, HRGO/PVA
[ b 26 PVDF 58 A, X2 i T A S8 @ oK 5] 4y B /E PVDF B4k v, iX 52 i T PVA X RGO
RN SRR ERY, RBibaEGEESE BB 5 £ RGO/PVA 5 Ak L1 A7 15 55 K
B DL R AE 5 700 758 O AR TR R S 4 AR R T Y B MIEAEM, #7% 7 RGO/PVA £ PVDF 34k
— EEUE L, R 7R SR T IS BE W 5% B A 5 IIRLE.
I . WL 8 (b) M 8 (d) AT BLE H PVDF fi KT MR R B fool B TH S AT AR 45 LR
() B T LR 36T, 1 RGO/PVA/PVDF & 4 i 1) N

|

[(Mgo — M.)/prco + Mpya/ppval
[(Mgo — M,)/prco + Mpva/ppva + Mpypr/ppvpr]

|
Hrb, fu NRGO/PVA IR E &E; Moo NI N PVDF 146 R & prco, ppva, ppvor 7207
GO I (g); M, ik i 72 Hh A A A S 43 43 0% F7RRGO, PVA FIPVDF [{% FE 415 M 2.2, 1.27,

fvol = x 100%, (2)

188101-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I8 % 4 Acta Phys. Sin.

Vol. 65, No. 18 (2016) 188101

1 pm

8  HMiH A
PVA/PVDF Wi

(a) PVDF 3£ 1H; (b) PVDF Hifi; (c) RGO/PVA/PVDF £ fi; (d) RGO/

Fig. 8. SEM images: (a) Surfaces of PVDF; (b) fracture surfaces of PVDF; (c) surface of RGO/PVA/PVDF;

(d) fracture surfaces of RGO/PVA/PVDF film.
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Fig. 9. (color online) The dielectric constant (a) and di-
electric loss (b) of Pure PVDF, the RGO/PVA/PVDF
composites (2.44 vol.%, 6.06 vol.%, 7.25 vol.%, 8.45 vol.%,
10.80 vol.%, 11.99 vol.%).
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Abstract

Graphene has been a superstar in the fields ranging from materials science to condensed-matter physics since
2004. Graphene possesses good thermal and mechanical properties, high electron transfer capability and relatively
low production cost. As a consequence, graphene has been used in the areas of multi-functional advanced materials
and electronics. A direct disperse method has been widely applied to polymers to improve their dielectric properties.
Recently, graphene/polymer composites have received much attention. Graphene nanosheets can significantly improve the
physical properties of the host polymer at a very low content of conductive filler loading. Poly vinylidene fluoride (PVDF)
is a semicrystalline thermoplastic polymer with remarkably high piezo-/pyroelectric coefficient, and excellent thermal
stability and chemical resistance. More efforts have been recently devoted to the preparations of high-&’ composites
based on PVDF. In this work, a graphene/PVA/PVDF nanocomposite film composed of poly(vinyl alcohol) (PVA),
reduced graphene oxide (RGO), and poly (vinylidene fluoride) (PVDF) is fabricated. First of all, graphene oxide (GO) is
prepared by the modified Hummers method. GO and PVA are successively dissolved in the dimethyl sulfoxide (DMSO)
solution, in order to obtain PVA functionalized GO which is formed via non-covalent bonds. Then PVDF is added
into this solution to form a homogeneous three-phase aqueous mixture. According to the solution-casting and thermal
reduction processes, the three-phase nanocomposite films are formed. The thickness values of the films are in a range
of 0.3-0.4 mm. The square specimens are coated with a silver paste prior to electrical measurements. The obtained
products are characterized using X-ray diffraction, UV Vis absorption spectrum, Fourier transform infrared absorption
spectrum, and atomic force microscopy. The morphologies of PVDF and RGO/PVA/PVDF films are investigated by a
scanning electron microscope. Electrical measurements are conducted in a frequency range from 10 to 10* Hz. Results
suggest that GO can be reduced to RGO and phase transition of PVDF from a to p phases is effectively promoted at
120 °C. The dielectric properties of the polymer matrix are improved. Furthermore, PVA modified RGO is easier to
disperse in the PVDF substrate than the original one, which strongly reduces the spherulite size of PVDF and improves
the dielectric property of the composite film. The percolation threshold (fy.;) of RGO/PVA/PVDF film is estimated to
be 8.45 vol.%, and the dielectric constant of the film is 238 times as large as that of the pure PVDF films at 10? Hz.
In addition, the dielectric constant increases rapidly near the percolation threshold and depends on frequency, which is
mainly ascribed to the Maxwell-Wagner-Sillars polarization in the low frequency range. This study provides a low-cost
and simple method of preparing polymer nanocomposites with high dielectric properties.
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