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Abstract A simple method combining extraction operation and thermo-treatment was applied to synthesize a ultra-thin porous
carbon film by using a-cellulose solution as precursor. Scanning electron microscopy and transmission electron microscopy were used
to characterize the structure porous carbon film, and cyclic voltammetry, charging-discharging tests and electrochemical impedance
spectroscopy were used to test the electrochemical properties of the prepared film. The effect of the structure on the electrochemical
performance was also investigated. The results showed that the prepared ultra-thin porous carbon film exhibits porous structure with

1

thickness of about 1.5 pm. Moreover, the porous carbon film has a highest specific capacitance of 169 F « g ' at the current density of

Uafter 5 000 cycles. Notably, the Coulombic efficiency kept 100 % simul-

0.5 A+ g !, and a capacitance retention of 80% at 2 A+ g~
taneously during the process of cyclic charge-discharge.

Key words supercapacitor, a-cellulose.porous carbon film.electrode material

0 3= B DR
e Fh R B BIF 9 T A B e ) A LA K B L 3 i

AERL VR G R R A NG VR A A SR S5 AR B 2 FL AR RE L b T BRI 20 42 80 A AL
I BEVRAE A BAR SO B SRR T 22— R 2 BT ) R e B — o B S L A3 B ), e b e vk R &
AL AR B L ST SE AN T A BRI g ok R TR . AR TAE R L oL 4 4 8O
HE LA K B 22 111 O 1) A B 5 G n) 8 () H 7 i , 35 355 B8 TR A4 VA SRy T U R A 3 33— s R 1 4 0 22 7 ik 2 45 4 4
A B ROL YRR AR T ™ R BOBHAER  geige, oo 30 e 0 0ok B8 8 BB B T 0
P P51 2 B RTF 5 5 PP S BRI — PO e we e s oy o e e
(65 15 2 £ 357 50 B 5 T R 0 o 8 0 DL ) S S A R
Frfr i RGP IREE R B SR T 2 1 SRI®
BFIE 0, AT 07 AT 0 G vk 28 28 0 ol B b K o .
ST SRR R 4 R bR A S R g, 11 ERAGRRE
UL 8 Sy e 0 4 6 o 75 2 A LB O S J2 o 2 L LA FHH R T OB CH AR JEOL 24 . JSM-
TR R T T A LI 0 2 e 2 L TR R A 6701F) ;1% 5 M F 0 4085 (FEI Tecnai G2-TF20) ; N, W% [} fi
HUBLA AR % 2 SR BT S T 0 R AL R S T s P i B WA (36 Micromeritics 23 il - ASAP 2020) 5 i k2 T4 b
(RO FhL R B A 0 T e R R T RN G (RIBRARUIEA ] CHIB60C) s LAND HU il it 5 45 (R IX

HAETE . BFXH AR ¥4 (51203071;51363014351463012;51763014) 5 1 4 & #F % 2 4 (2014M552509;2015T81064) 5 H # &
B4 A % 4 (1506RIZA098) s Z M B T K FaMAH A4 1Hx(J201402)

AT %,1993 F4 MEARE.TENEFLTEBEMBARX  E-mail:4193039338@qq.com #H45.EEEZH, F,1978 F
A ML B AT .FENEGLTHRELEHA AR E-mail:ranfen@163.com



. 716 o MHFRAERE

2018 # 3 A (A% 32 5% 3 H

7 W B A FRA R, CT2001A)

F B o F LT (BTHL T AR) 5 N-F 10 hk-N-42 1k
P (NMMO) (50 % (it 4350 - BT T, AR) 5 B U 5 & 4
(PTFE) L #(0.22 pm,70 mm, i THERE E) .,

1.2 FRERASHI&

B oY RV FRAE 16 26 (5T 43550 1Y N-H 0 ok 7
W AE 120 C Rl TSR I BEHE 3 h, 15 2R AR 6 FE W Y
0.020 % (BT 2080 19 o-2F 4 295 W s ¥R WL BV E TR
R A AL T R B R R AR Y T 2 E-NMMO R, 37 4
CTRARE . R 2.5 g IR ARTE 4 CTFIRF 97.5 g %
MK R ARG B A A B 10 min, DL AR A5 4F 45 2 40 08 (100
g:5.0 pg+ g . W—E B/ B4 %4 PTFE B b it
UE L IFIE R S EAE 30 CHEAE N T 1% 10 h, B e 388 £F 4
R AE 320 CH i 5 h, FHREZE K15 C -
min~', ZJE1ER T 800 CRER Y Rk 2 h, FHRH R
HJ5°C » min ', BIF BIBRALIS RO 4 B, 8 o LT 4R
B AT TR JBR Al A B, PRk R 5 R A G B Ak B R
FE AR IR, BD A5 25 4k R BRI AL & .

1.3 BB &

RIBTEME Y T A B L L 2B VR U 2 4 (PTFE) LK
JRR EL A3 8096 .7.5 9% .7.5 % .5 Yo IR A ¥ A0 R CHIIR L Uk
PRAETUATTR AR 1 em® A9 1 VR B2 4 U 1k b 16 PR 9 T 1) I &
J 4 mg, 7E 60 CHARN TH: 8 hy RHE R HLAE 10 MPa T
FER B2k 10 s, MR 6 mol/L W& AL .

2 FHR5WiE

Pl 1 A 2F 4 2 Bk AL T IS LA K 2T 4 3R 1R i B 3 1T 11 49
B . N 1 Ca) i Ce) T LU H £F 4E 3R 1 1B 42 53 i 18
6~8 pmn . HLET 2 31 2 11 A7 7 — L6 3 B T 4% i) 19 2R S0 A0 2
g, K 1R T LLA Y 285 R AL LBk fE ik R
19 21 24 AR AT T s/ AEUR HOR BT 08 15 25 410k, Ho il T 52
el )R B L R A S L 2T A 2 I BN AS — B e . (R

K1 Ca,b) S 4E R BRAL T 0943 7 B B 1A (Cen DARAE
UL 5 (oo d) £ 2 20 T Ltk 2 (1) 25 T 49 47 Pl 452 151
Fig.1 The SEM images of (a,b)cellulose and carbonised

cellulose ((e,f) the lower magnification SEM image) ,

(c,d) cellulose and carbon film surface
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Fig.2 The SEM images of (a,b) cellulose film and

(c,d) section of carbon film
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Fig.4 (a) N, adsorption-desorption isotherms and

(b) pore size distribution of carbonised cellulose
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Fig.5

(b) charging and discharging curves at 0.5 A+ g !

Electrochemical properties comparison of carbon film and carbonised cellulose: (a) cyclic voltammograms at 5 mV « s '3

; (¢) Nyquist plots and (d) capacitance retention at various currents
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Fig.6 Electrochemical performance diagram of carbon film: (a) CV, (b) GCD and

(c¢) EIS curve of the carbon film; (d) cycling performance at 2 A+ g~
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