W45 S o B = 5 T2 Vol.24 No.5
2016410 H MATERIALS SCIENCE & TECHNOLOGY Oct. 2016

doi;10.11951/].issn.1005-0299.20160509

ET RSB REARA S AER

Heoom, A om R 3 A I RF!,
/R A S R GRS U o

(LA HER R R E 5 B S s (R ERAE R B AT ST e ), JL AT 102211
2. ER B T AR R S RS WL T 315201)

W OE: EEENEMRE AR EENEESTEA RGNS ERIATED AN LET, 2 EE
EDFARAEAA L BB TR AXLELSEMTRL BRI FE G T EHE %550 20, FHAXT
HAE N B P E BB F R AT ARG B RE X HEATH R AR EFEN =427
BN G EMBTREL N AREREN GENE S EGEA R ERZENEEN, LR ERE,FEAR
B BN R WARAZ 1700 m*/g, ILELH EELE 2~10 nm. DU = 4 £ FL 7 B W A PHE b M 5 5 8 B AR
R HATRAF R, AAERKYEEARTHA ML B EE N 90 F/g, BB, M T ARG N EF Ly
TRy E AR A RE N S LI 0 BRI A S A TR B — R AT

KW, R, FREEMA, AR S EH BLBER

FESES: TQ152 XERFRERD . A XEHS: 1005-0299(2016)05-0053-05

Three dimensional porous graphene derived from alga for supercapacitors
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Abstract: The alga as solid carbon source, which has adsorption characteristics for metal ions, can adsorb
metal ion catalyst uniformly without the conditions of biomass material modification. Three dimensional porous
graphene was synthesized by combination of high temperature metallic catalysis and chemical activation using
alga as the precursor. The morphology and structure of the three dimensional porous graphene was
characterized with scanning electron microscope (SEM), transmission electron microscopy ( TEM ), X-ray
diffraction (XRD), Raman and N, adsorption/desorption, while its capacitive properties were investigated
using cyclic voltammetry (CV) and electrochemical impedance spectroscopy (EIS) techniques. The results
showed that the porous graphene had three-dimensional network structure, with a relatively high graphitization
degree and a high specific surface area of 1 700 m”/g. The internal pore size of porous graphene ranged from
2 to 10 nm. The supercapacitor based on the porous graphene showed good electrochemical capacitance (up to
90 F/g at 1 mV/s). In the two-electrode symmetric supercapacitor, relatively high energy densities and power
densities could be achieved.
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Fig.1 (a).(b)SEM and (c) .(d)TEM images of three di-
mensional porous graphene
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Fig.2 XRD pattern of porous graphene
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Fig.3 Raman spectrum of porous graphene
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Fig.4 Nitrogen adsorption desorption images of three dimen-

sional porous graphene; (a) nitrogen adsorption de-

sorption curve; (b) pore distribution of samples

22 ZHZIAEBHENBAFERRIESHT

R T VEAE =Yk L LA SR AR P A A
IO FH AT AT 1, A S35 8 0 F AR 1 =08 9 L 4
THE RN T B A T =ik R, =B %
HA A R T oL b v LB 5 (a) A= 4E £ 4L
OB HEMAE 0~2.5 V L RVE RN, A
T HITEIR L M L AEARHE T (0~50 mV/s)
CV Mgk 2T AR L 2540 , R B0 R 40 1) v 25
Al 3 2B R P by R A A Rk LA i Y L 3R T
TR () FL AR 43 A, F ARObE R 3 2258 3 XU
JEHE G E. 7E R, OVl 2 B 45
IR S S S Sy NI E T i G ol S
ZBRATEL & 5(b) & =4k LA 8805 A /) 1L
AR AL 2R 78 1 mV/s BB T
P2 A 5 90 F/g, MG R K, LA BTG
SN, JE TR, X EERTE KT, Bk
A} LL 2 10 A I FH 2 TR AR 181 5 (¢ ) AN IRl
T A R FE R R R, Y N
0.1 A/git, WA RIR T 57 ¥/, b 25 FL i %5 )3 14
K, LA R

0 06 12 18 24
ZENEAY
100 -
(b)
\
80 i\
—~ -
< 60 \
& \
40l Te————
2() 1 1 1 1 1
0 40 80 120 160 200

FIH/(mV -s™)

0 400 800 1200 1 600
A1) /s
60 -
a (d)
_50F \
o0 \ \
&
gl \
A
30+
20 1 ] 1 1 1

0.2 0.4 0.6 0.8 1.0
R /(A - g™)
B5 Z#Z7AS2HNRAREREUKER
Fig.5 Electrochemical performances of three dimensional porous
graphene: (a) cyclic voltammetry curve;(b) specific ca-
pacitance varying curve versus scanning velocity;(¢) dis-
charge and charge curves at different current densities
with 3D porous graphene as electrodes; (d) specific ca-

pacitance varying curve versus current density
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Fig. 6  Electrochemical performances of three dimensional

porous graphene: (a) AC impedance spectroscopy;

(b) energy density-power density curve
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