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Microwave Absorption Property of Polyaniline/Reduced Grapheme
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Abstract; The composite of polyaniline and reduced graphene was prepared through the chemical
oxidation synthesis. The structure and electromagnetic parameters of the composites were investiga-
ted by XRD and HP8722ES network analyzer. The results show that the dielectric loss of the com-
posite material is significantly higher than polyaniline. When the content of graphene is increased in
the composite, the microwave absorption property of the material becomes better. The composite ma-
terial has a much higher reflection loss and wider bandwidth than pure polyaniline in the frequency
range(9.5 - 13.4 GHz). The combination of polyaniline and reduced grapheme improves the carri-

er mobility of the material and enhances microwave absorption property of the material consequently.

Key words: microwave absorption; grapheme; polyaniline

17 - e M RS0 A, SR O RS Bl I 1 b

- Bz — L NSNS L R T B

SHBAY A M 20 B 70 AR R B e R A W TE KA )y T R AT T IR AR
LSRN e TS AW st e . g

1120 A (PAND) 1 S S A i —Fh, 11 BRI — BB, 1 M 2004 4E3

HHF R B A RERME T S ROTIERIE . DR E HORST i T B e R

i HH: 2018-03-06; 81T HHA: 2018-04-13
BEEWA.: BEE A RPEIE4 (61527817 ,61335006,61378073 ) ¥ BT H
Supported by National Natural Science Foundation of China(61527817,61335006,61378073)



1348 K ot

¥R %539 4%

SEVERE S T L 5% 2 B0, 56 T3 B8 05 1 1 22 1
FHBIF T th o b 37 31 56 7 TR e B
T, i A A AT 50 (RGO) 1ok P 3 B A7 A Bl
B ARSI AE AT, LR I R 1 % AU B e A il
TR EA B B A A 7 A R B f
WCRRE

AR SCR P 2 A T 2 ORI 538 )5 A4
WAL, A PORHG S5 | 5 AR B R S 5L
A3 E AT X SHEATHHML L B HP8T22ES Hl K 2 %]
AT GHATRAE MK 5500, S5 R b
A MBHIE R A 8505 B RGN, 52 G AR
A FELPFE B 2 1, AR %) B in W S et AR A
MR MY, TR 510 5 A B IG 2 A A RHR R R
WeAR LG, FEA R G BE (9.5 ~ 13. 4 GHz) 5Tt #E
BUNF 10 dB, MR FiIEB R TR
AR SRR R A8 T8 R, PR GE T
AR IR R E

2 5 oy

2.1 BREBR/ABHEAMBNTISF

X% Hummer 72%”%%4&6%5“4] , e
AR Tl S AR RS B AR . RS I8
VA BRI A A AR A AR AR R EA BT T il ad £k
FEATER . BRI Ok — 5 i R
ARG A ISR E A 1 mol/L 1R BV W
HEATRE S A B2 JE AT UK, PR FRIR TR O ~
5 °C A —7E fE 2R ME B 10 min, 1218 5
C B T ) Ao A R e R, i I 3 R v AR R VKR
HEEMLT S . Wnse s REFKIE R 0 ~ 5
C,EPFENL 6 h, ZJ5 B0, UE, Yk, Ht
T 32 ARE AR
2.2 ik

RESL S 45 F T i XRD 20T, X SR A 5
AL RIS Bruker D8 Advance Y. #F 5 A HL R
SHGE T RS AR e T, R DA i 4 R
40% ) LB 5 A R A, s E A5, 78 1 ~ 18
GHz J [ 4, 5% H HP8722ES 7 5 & 4% 43 B 41X
D RE S A BB (e, ) PR 38 (e, )
T I BRI L B S R

3 BR5HE

SO UL, R 1B 2 A 5 1) 4l 2R R e
PANI /R, B4R R & & 09 A B0 (INA A 2206

By e 1:2:5) 95 G 8RR PCG, |
PCG, \PCG, R,
3.1 XRD RA1E

B RN A 880 DL SRR 5 A0 3 W
HAEMELPCG 19 XRD 351l A1 580 AT 5 I 7E
22.8°4k PANI HYAiF i IEFE 14. 5°,20. 5°,25. 3°
b A3 X I B8 A B AR 4 e Eh (011) L (020)
(200) ShTAT , SR e A A0 5 06 34 W DA AR SRR e/
BIGE AW (PCG) ) XRD 3% o 1) | iy 5%
A BT AT S 0 UE B R R A AR v O A e
AR IR 5 A BRI (R Al 2R S5 4 R R I RN A SR W
WIE A

--=-RGO

===PANI
»A_ -
o 5. ﬁ
W ' ’J \Qv
U - o
10 20 30 40 50 6
20/ (°)

BI 1 RORRE A1 8806 S A PCG [ XRD 15K
Fig.1 Typical XRD patterns of PANI, RGO and PCG, re-

o

Intensity/a. u.

0

spectively.

3.2 HBHSH

MRS B (e, = &' - j&") R #E
FRE(u, =p' - ) ATHEBFEM (tand, = £"/¢")
FIREARAE A (tand, =p"/u) P58 T MR I
WetERE 52 A LR BIORN AR X R 5 R 1 SEES & A
w' EELG AR RE A R REAROC, T ES &7
wWABR T AR ASRTE AR S T 43 SR A
st BRI P 2B A BE AR ARRE T 20 3R H U 14 AR
RIE 1 ~ 18 GHz B}, PANI F1 & & # ¥ PCG, .
PCG, .PCG; ENHH B (&, =& - je") AHIHE
SR (u, =p' —ju") A HEBFEA (tand, ) FIBEHIFE
i1 (tand, ) FYAFFPEMIZANE 2 firzs . MR 2 (a) FiI
Bl 2(b) Al LA S, B G M EHEMA RGO J5, &’
AT ERKR, M /A B8N, RUE G
B PCG WY/ iR P AEHS K, T HLBE & &6 4 kb
A7 BT BRI, ARG B A L BSER (e)
FHETR (&) HRREZ AZ R, 4fi PANT 4R 52 A0 Ha
WRIE (') E 2. 74 ~2. 88 Z A5 4k,
(&")7£0.01 ~0.13 Z 24k, & & MK PCG, |



5510 ] Bk, S RORNES R SR SRR A S PR B R T R

1349

PCG, \PCGy M5 A HL H B8 52 FB Ak &8 — P AE 1Y
i, Horh 52 A AR PCGy A H i K0 S 3 0 i 3
FIAS et I, S (&7) 16 7.22 ~12.85 Z ]
AL RET (") E 3.28 ~ 10.39 Z [0 784k, X &
M TR kAR R AR AR T A B2
B8], JE B8 T 4 2 AR 4540, B T AR LR R
FITHTFHfEH . B 2(c) I 2(d) £, PANI
FE G MK PCG, (PCG, \PCG, WY& LS HR 527

16
14} (a)
12

— PANI

’K_—\—_

e ——

oL ¢
2 4 6 8 10 12 14 16 18

Frequency/GHz

1.051
1.00
0.951

0.90 — PANI— PCG,
—PCG, —PCG;
L 1 L 1 Il L L L
085546 8 10 12 14 16 18

Frequency/GHz

1.0
(e) —PANI — PCG,

0.8 —PCG, — PCG;
0.6 \__\/_\/

0.4F

0.2\_/\/“/
Omﬁ
_0.2 L 1 L 1 | | | |
2 4 6 8 10 12 14 16 18
Frequency/GHz

tand,

(u' ) ¥IFE 1.05 ~0.90 Z[a], 5 (u") 17 0. 11 ~
0. 012 [H], H AT AR AT, Ud BH A S50 19 in
NS AR AR S R R R K, R 2 (e) il
& 2(£) % b ] %0, PANI F PCG YA F 45 46 £
tand, #B HLHERIFE S tand, KAG 2 | Wl #4195 &
TR I, A FLURE £ A K, REARURE F IR A
] — DX A 254k, m] DAHEWT Y PANT Al PCG 1Y 53 #E
LA HBHRER

10 (b)

—PANI
n

1 | | |
2 4 6 8 10 12 14 16 18
Frequency/GHz

| L. —PANI —PCG,
0 027 —PCG, —PCGs

| | I I | | | I
2 4 6 8 10 12 14 16 18
Frequency/GHz

—PANI T PCG
) —PCG, —PCG;

bg 0.10
0.05

1 1 L 1
2 4 6 8 10 12 14 16 18
Frequency/GHz

B2 PANI RIS SH1EL PCG, (PCG, \PCG, S RLHELI ST (a) JEFB(b) HETFHRIGEH () HEFR(d) A EBHEIE

Yiff (e) FMBEIFEIE YA () ,
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