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Preparation of Graphene/Polyaniline Hydrogels for Supercapacitor
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Abstract : Recently, graphene nanosheets,as one kind of two-dimensional nano-material with various superior performance,
have attracted many attentions. In order to avoid the restacking and gathering of the two-dimensional materials during the
application , the researchers have attempted different methods ,including formation of hydrogels with three-dimensional struc-
ture and preparation of nano-composites. Herein,following these ideas,a graphene hydrogel (GH)is prepared via the w—r
interaction ,oxygen-containing functional groups or hydrogen bonds between interlayers of graphene oxide( GO). Then poly-
aniline( PANT) is added after chemical oxidation in situ polymerization in order to prepare a three-dimensional graphene/
polyaniline composite hydrogel ( GPH) with properties of both graphene and PANI. This hydrogel with good capacitance
has been used as electrode materials of supercapacitors. The specific capacitance of GPH reaches 390.9 F/g, which is
nearly 60% higher than GH,within ice bath that lengthens the chain of PANI.
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ARSCLLRAR AT 880 A OB, FHRCHE Hummer 254 4 48046 A1 88065 (GO, HIZK B R i 4 1 — 44544
A7 S K BEIRE (GH) | SR J5 FI TS, SR 5 TR AR I B IR (AN SR JF 52 5 SR BRI DL 78 40 220/ 2R
FMe A KB (GPH) | R i L A M RE.

1 Y bRH R D1k

1.1 RIS

ATHRES (1200 F AL T34 IR 7]) , B (H,S0,,98% ) (#:19 (HCL,36% ) \JEK M4k 5 1
B (KMnO,) i # AL & (H,0,,30%) . AL 8 (KOH ) ([ 25 8 Al 2= il 0 A BR A 7)), 48 Ak —
(P,0,) JEIERFREH (K,S,0,) M (AN) B 8% (APS) ( g i WAk iR F A BR A7), LA B3 3t
gl TR T K Y R 2808 K TR 6 i 28 25 B /K (FL5R ok 18 MQ-cem).

1.2 #l& GO

KPP Hummer W21 45 S0 A B (GO) . FRELU 1 g £18845.0.84 g K,S,0,.0.84 g P,O, T 250
mL =B, B8 mL H,S0, ATA A 76 80 CIMys IV 4.5 h, IR TR 013, SO 58 %
JEREZEE A 166 mL 28 /KIE G5, R R L2 R0, E=E T TR, #E SR K H K
FEALHY AT B A 500 mL =FEEH A, i 40 mL H,S0, %, fEVKIE F/INDAIA 5 ¢ KMnO, , I AR EE i
FEHIREELE 20 C LA KRG WA 35 Cula FHiRER N 2 h. B Z5 5 7E 7K T 84 mL ZE (/K
B IR AR EE TR GIEREELE 50 C LA IR il 2 0 A8 S 41 0 AR S IR SR (0. W B0 U , FH A TR AE
SR MRS 2 b ISV R R R . OB SE LS, A 234 mL ZE 08K, FRZIE A 7 mL 30% 1Y
H,0,, bR 2 2R 0807, AT OSSR S0 A I A2 S s i 6. 10% 1) HCL IR0 1R i
WS VR R ZR IR KR U B — M bR R 2 i, BN 84 B 0 A k. Sl BORE | 2 BTk
i 2 A LR R AR AE LA S . R oK S 1~2 h B GO.

1.3 #l%& GH

K — KGR B A GHPY . Bl A5 59 GO B AY 2 mg/mL AY/K I, B 25 mL fil A 50 mg 7%
Wi BEFIRA G BIAR N OHEE R RN, FES I 120 °C TRV 12 h, 755 GH.

1.4 #l%& GPH

KA AL B At 4 GPH™ . % GH BT 45 mL 1Y HC1( 1.0 mol/L) 5 AN IR& W (& AN
0.58 mL) ,4&% , #rE 12 h,ff AN Fo 5315325 AW 76 7K 58 e 2 T AN AL B . 72 23R F ) B g 44 & rhis
5 mL APS IZKIEW (% APS 1.45 ¢, AN 5 APS W Z R 1:1) B bk /e # i, VA R 5 h, 15
FNF=9) GPH, R B FoKUEM , B 2R SO0 58 4 1) AN Fl APS , i J5 IR0 7E 25 B8 Tk .

HREFE GH 5 AN (45 LEXE =yt RE RS2 M, AR FE GH 1 i A28 AN 19 &4 3118 1.16.,0.58 F
0.29 mL, XN P=#hric 4 GPH-1.GPH-2 GPH-3. ILANMERFGE AN A Bif (1) 5 7 T B B 52 i) | 445 S
SABFE A S bR 2 h BRI, JE 3 h B FEIR T, WhRic h GPH-2ice.

1.5 B

TE CHI 660C HLfb~7 T AR uh = AR R T AT IR PR AR LMK (CV) . TAE R 2 F GPH U1 5 Jf7E
2 MPa N HEAEBR IR AR, X AR AR, S LA AR AT HOR F . 4% B DL A2 R R b 2%
C(F/g):

1 B

C:mv(Ez—El) L,

Ko, m AR BHEEY R A B (g) so HHEIGER(V/s) sE,—-E, NHEALE (V) ;1 HHEF(A). Eid
X GPH ¥ R 1 2 T PR I3 A 2080 2 3.75% il 4 T A s R i Bk ik B0 R & o i LA m.
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VIPRFR R E A S , Vd B KBRS B A R B BB Fig. 1 Schematic illustration of synthesis
PEREFNHL R fE. process of GPH
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Fig.2 Appearance of GPH with cylinder structure and 1.5 g¢ GPH with 100 g load
&1 3 J& GPH A5 4 L 7 . 00BE (SEM) [ DI Hh AT DLV A i 3] - 257K s B 7K B R T i A
ZALRIMIE I N 1RO L SRR, AR TR 1 R W R L AT R RS . 1] 3 (b) Rt E
AR RIS, 17 I b R AL BR 25 44
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Fig.3 SEM images of GPH under different magnification
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Fig. 5 The CV curves and specific capacitance of GPH-1 within different potential windows
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Fig. 6 The CV curves and specific capacitance of various electrode materials within different original usage of AN
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Fig. 8 Oxidation of AN monomer
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Fig.9 Formation of AN dipolymer from cationic free radicals
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ARG IE AR GH 1538 = 4T ARZ5H R GPH. W5 Ho 0 F T2 A 28 i B B AR b B T it
ARG TAE AR BIATRCA 5 mol/L [ KOH ¥V, LT 11 -0.2~0.5 V. [RIFHARFZE T80k H A R i R %o
FEMIVERERUSZIR , 24 GO I AN 433114 50 mg F10.58 mL, HAEUKIS &4 F RN, 774 GPH-2ice HY LI,
Z5K3 T 390.9 F/g, bR+ PANI (9 GH #2755 13 60% ;11 GPH-1 7£ 0.2 V/s (05 938 FAhRELR R 144.93
F/g. BUAMNE M ARTRA A AT R R AR A 9K 2F e i AR, ELIRIBORE T RN I RS 235
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