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Abstract

Hiearchical porous materials have attracted much attention due to their potential applications in
the fields of supercapacitors, adsorption, catalysis and biomedicine. Therefore, the carbon mate-
rials were synthesized by microemulsion polymerization and precarbonization in this work. Then
the hierarchical carbon foam material was prepared by chemical activation. The results show that
in the microemulsion system, the carbon material synthesized under acidic conditions and the
carbon foam obtained with the activation ratio of 1:3 to KOH showed a larger specific surface area
(1133.4 m2/g) and a higher pore volume (0.96 cm3/g). In addition, the maximum specific capacit-
ance of HCF-HCI-2 is 214.8 F/g at 1 A/g current density in a three-electrode system with 6 M KOH
electrolyte. And the specific capacity remains 96.6% after 1000 cycles at 1 A/g current density.
The results show that the hiearchical porous carbon electrode material is a promising energy sto-
rage material.
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N 13 EA BRI AM R, B RERARIHERT 1133.4 m%/g, FLIART 0.96 cm’/g. [FIR7E = HR A &R
N, HCF-HCI-2 7£ 1 A/g HIH % FE TR I 214.8 F/g LA &E.
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WS AT AR Ty, ARV, SR, IR SR B i 2. 1L 24 Bl BR ISR (Span
80). H L WL ALET IR EE(Tween 80), R H Bl i EMBHEA IR AR . IrA AR,
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2.2. SRS IR EHIF
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Figure 1. Synthesis process of hierarchical carbon foam
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2.3. BARHIE. MRXURLEERNTHE

AL 2R A A X R DA K 2 e FE AR 4 R0 = A R e EAT 1 TS 1 E A 2 kT
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Figure 2. (a) HFC-NaOH-2; (b) HFC-HCI-2 FE-SEM image
2. (a) HCF-NaOH-2; (b) HCF-HCI-2 FE-SEM [&|f%

F 2 25 FAF RN AR A BRI 3(2) fn . 5 i A BR A B P A1 S8 2540 A LAY D R Al
5 sp? b A7 SR EE R SRR 8L A G BETF 20 BIFE 1450 A1 1600 cm ' ZEA4G[11]. AP, D75 G iR
JEE b (Ip/16) 55 G e R 55 RN A BB AL RE 5 9% . HCF-NaOH-2 Al HCF-HCI-2 1) Ip/Ig 15823 508 1.13 1 1.03.
I 5 S [ A ) A LT AR 2R PP By A R R B 11 22 LB, HHCF 1) T/ TG AE (R BR T 26 11 N (W A SR FE B o o
B, XA BT L0 W7 R i 2 75 B Eh & B IR o 4Pl 3(b) o, W] AWLEE F7E 3000~3700 cm
X 3 1y R Wi 0 2 P T 3R 3 COH) IR FR B[ 12]. £ 1000~1300 cm ' 3 FBl 4 A4S AL XS B T C-O HirfHiAn
O-H B iiRs0. Mok, AT 1619 e KLFIEXTR C=C 5, FTRESHRIMRIRMPAA XK[13]. LikgEHE
B, BATELID 4 T B R ISR A RE . 9 T X B R T M RREAT A 7T, R Ny WP/ AR I 7732
R4 TUPAC 7328 HCF 23 1 1 5 IV AR-A ISR 2, HA WS AN 3(c)), HRIEMI th 2R Wk R
AL LA KRAL. B, HCF BA RUFHZRFLIREE M K] 3(d) =R A BIH BB fh THET AN R S
] JLfLE Al 2k . RILEBLRE, FLAHTE 3.9 nm £ 4. WL H, HCF-HCL-2 B BRIl
Bk, 7% 1 fizs, HCF-NaOH-2 1 HCF-HCI-2 [f) SSA 151543 Hh 968.8+ 1133.4 m¥/g. fLIEFI%5]
4 0.78+ 0.96 cm’/g. X #F M HCF-HCI-2 B A B HIFLEEM, KR TR BT KPR H 28 4 FEL AT
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Figure 3. HCF-NaOH-2 and HCF-HCI-2 (a) Raman spectra; (b) infrared spectra; (c) N, adsorption-desorption iso-

therm; (d) Aperture distribution curve
3. HCF-NaOH-2 1 HCF-HCI-2 (a) R 8Xi&; (b) LIMEE; (o) N, M - IREFRL; (d) FLES N

Table 1. Pore structure parameters of HCF-NaOH-2 and HCF-HCI-2
% 1. HCF-NaOH-2 #1 HCF-HCI-2 BI7LFRLEE 3

Samples SBET"1 (mz'g_l) Vtotalb (cm?"g_l) SmicroC (mZ,g—l) Vmicroc (cm3'g_1) P (nrn)
HCF-NaOH-2 968.8 0.78 246.6 0.1 3.90
HCF-HCI-2 11334 0.96 474.4 0.21 3.88

3.2. EHEFEMRERR 54

i UERTAR . KA L B L% I8 1 2 L5 R RIS 7 i (1 B A 22 kR . [RIE, 7 6 M KOH
FELAE I 1) — FELARAR R P AT T 3B I B SR AE L. W 4() B, SR AL TE LIRS L LA
F AR TS Ak B B 43 SRR A R E SR 20N 20 mV/s B, JEIMR(CV) LR RHEAE T, RN LA )
BUZ AT N 14]0 MR LA 1:3 B, FER A BT AR K - R BIERE LA N L F A d i 1] 4(b)NTE 1 Alg
MR B TR 4, GCD MiZk SR =M, R\HAA RIGFIEERRT). @l oSk E e
L 2R 90 3 12.5 F/g. 130.3 F/g. 150.5 Flg. 73.1 F/g. RIALEIHILLLEIN 1:3 i L0 e it 2%
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Figure 4. (a), (c) shows the CV curves of carbon materials obtained by different catalysts and carbon foam
materials obtained by different carbon base ratios at sweep speed of 20 mV/s. (b), (d) is the GCD curve of
carbon materials obtained by different catalysts and carbon foam materials obtained by different carbon base
ratios when the current density is 1 A/g

& 4. (a), () AREHERTISBIERRIRIAR A B Wl L 15 B A BCR IR M R ZEFRIE A 20 mV/s B CV
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GCD #h%k

N1 %F HCF-HCIL-2 3 —3P 58, RAPRHEAN R385 P A AS [F] FL 2 B kAT B Ak 22 K (A 1] 5(a),
5(b))o Kl 5(a)iE R T HCF-HCI-2 7F 20 ~ 200 mV/s 36 F P9 A [FHE R R CV fhiZk. BPEEFREEN
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Figure 5. (a) CV curves at different sweep speeds of HCF-HCI-2; (b) GCD curves at different current densi-
ties of HCF-HCI-2; (c) Nyquist diagrams of HCF-NaOH-2 and HCF-HCI-2; (d) The charge-discharge cycle
stability test of HCF-HCI-2 at current density is 1 A/g
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