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reeze-drying method, CNF-rGO composite ~d. By the in situ

rode materials

was prepared. The effects of different dosage mass ratio of aniline, CNF a “icture and
electrochemical properties of CNF-rGO/PANI aerogels electrode co rtey were studied. Ti hat the
CNF-rGO/PANI composite aerogels still have relatively close 3 work structure after in sit. of
aniline. Compared with rGO/PANI aerogel eletrode composi g§;e CNF-rGO/PANI aerogel elet. sites

have more excellent capacitance behavior. When the massc

0.1 mol, the specific capacitance of the CNF-rGO/P ogel electrode composites is 85.9 Feg~

¢ CNF and GO is 60 ¢ 40 and the amoun. ANl is

', and its elec-

trochemical properties are hardly affected by bending degree. So, the CNF-rGO/PANI aerogel eletrode composites

show good electrochemical performance and excellent flexibility.

Keywords: flexible electrode composites; cellulose nanofiber; polyaniline; graphene; composite aerogels

Wi B8

2018-08-08; A HHA: 2018-10-08; M4 H kAt iE : 2018-11-23  13:39

P 48 AR 3k« https://doi. org/10. 13801/j. enki. fhelxb. 20181121. 001

HEeUWH:
BIRAEE:

5 A%

IO AR R4 (2015GXNSFAAL39256) 5 [H 5 H ABEF 3 4 (21664006)

XL, W4, 2%, WA S, UF5EIr i IR 4> A B E-mail: aozihx@foxmail. com

XUEEH , Frife, WM, 5. FAERPORE 2210 5 A A SR R R B I F Er E A A R R & S rERE (T . AR
i, 2019, 36(7): 1583-1590.

LIU Xinyue, QI Xiaojun, GUAN Yupeng, et al. Preparation and properties of cellulose nanofiber-reduced graphene oxide/polyani-
line composite aerogels as flexible electrodes[ J]. Acta Materiae Compositae Sinica, 2019, 36(7): 1583-1590 (in Chinese).



+ 1584 -

EAMBENR

VTAERe . 2 MR G H 2 0 e T 2 B S (R HE P
TFAE O B A B WA R R 3 W R
T 2 PR HLRRAE Sl R M L 25 B A0 i 4, Her Ak
YRR R OCHE, HE L T H & R a5 A
B, Wk FH RREM(PAND ., £ 884, k9K
B (CNTs) ., &)@ (Pt. Au. Ag B M EHELEARFH K
FHE AR CAtsK . 958U . A b, 2 AR AR

SR R AR ﬁ#%%ﬁt%?ﬁ‘f&“%ﬁ@

®O

BT ZE PR T i B AR (B A L A s
ZAL Au #EBESE B B RS 5

AR, 1A 7 A B
YRR 59 i LA 1 B @n

B, AT S BN AR B R, 5 — T
E%%%%ﬂ%ﬁ‘%ﬁﬁ@@ﬁk\%m%%%
A AL T A T A T

FELTH ) CNF BAT BT 36 K M, 2 )
U B AR B2 A A RS ﬂu&%%{ﬂ%
b Ak ol A 90 A L R A R0 o
BT AL ST A B I 7
B AK R 2 8] 77 A AN W] TR 20 K BH B A1
B T, CNF A 7E T LK K4 @ & A Bl
PR Z2 B pE 020 2

R, A SCE SR CNF AR AL A7 8898 (GO
T 2 G 7K B e 465 4 ke Pk 44 SR EL A 2 AL 45 M Y
CNF-if J5 84k 7 845 (:GO) B &S B, IFF
HZALE5 R, R e B AR AF JHC 3% T A FL G N B 5
B W45 BT B AT i AL S HERE 9 CNF-rGO/
PANT S BEIRE M B 4 bRk
1 XEHMBREFE
1.1 EHR

GURRET 4E, )V SIS F; H, SO, . HCL, T #i

R4 (APS) . 2. (Acetic acid) . JLKBEAL 81 (Na, S

9H, ), NaNO, ., # it CAN), /K& Bk (Hydrazine
hydrate), 30% H,O,, KMnO,, NaOH, AR, i3k
H R T.) A R 5 NaClO,, CP, REtHiEE

KEanfe TAFGE T s KOk A Bt b, 75 5 F R g4 8
HBRAR], 44 pm (325 H) s PR (VC), BilHr
TIRF AR AF,
1.2 #MRHE&E

U F YKL 22 (CNP) Yl £ . $%SCHk[24 189
J7 1 DG RR 21 2 412 B & i A5 . T R R B R
- 27 Yo B K A3 WO 45

Ak BRI (GO il £ . e STk [ 25 ] i ik
Hummers % il % 15 21 ¥ & 5 0. 8% B9 GO /K &
B .

CNF-38 Ji 48 AL 17 88 4 (rGO) 5 A % I 1Y
% BT B — R 8 mg/mL ) GO KA
WA B — ALY 6 mg/mL 1 CNF /K 2 UK
e, JFRRSLEE R B ) fil CNF 5] 43 #te K .

%Uﬁﬁu/\#% C, it ZE VC LM, |
BHIR AT W 20 mL (3% 35 H 8 75 10 min,

E\Z)hJ5, T 90°C Tk 1.5 h B3 CNF-
rG((;ké%%Eﬁ'?o 155 8 T Ok L ok
GO BEA/KER K pH EE P, &5 &%

B w1 CNF-rGO B &S B . /E\lezgéa@iﬁ&
1R,

[e]
Wk e_e-mﬁg«mw-rcm
aaRRRRL%Z)

Table 1 lose nanofiber-reduced
graph composite aerogels
Samples b CNF/mg VC/mg
CNF60-rGO 403 50 20
CNF50-rGO @l 25
CNF40-rGO C\{F 60 30

rGO @0 100 50
Notes: staphite oxide; rGO- "C— Ascorbic
acid. X
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rGO/PANI I rGO/PANI & & B, B AR5
Be 7 KRR bR ic in % 2 s,
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Table 2 Experimental formula and samples of CNF-rGO/

polyaniline (PANI) composite aerogels

Samples AN/mol APS/10 *mol
rGO-PANI1 0.01 0. 39
CNF40-rGO/PANIL 0.01 0. 39
CNF50-rGO/PANI1L 0.01 0. 39
CNF60-rGO/PANI1 0.01 0. 39
CNF60-rGO/PANI3 0.03 1. 18
CNF60-rGO/PANI5 0.05 1.97

Notes: AN—Aniline; APS—Ammonium persulphate.
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Fig. 2 SEM images of CNF dnd CNF-rGO/PANI composite aerogels (Inset is dig ynoto of CNF-rGO/PANI composite aerogels)
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