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Fig. 1 TGA curves of the porous phenolic resin with different
contents of melamine and specific surface area and N
content of nitrogen-doped porous carbon at different

pyrolysis temperatures
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Table 1  Specific surface areas and N contents of porous mono-
lith with different amount of melamine before and after
pyrolysis
SEGE WRERY (mg") A/ %
FHL % J5 iR LY JEdf i
3 39.2 48.4 6.8 3.9
5 35.4 51.3 9.1 6.7
10 28.6 57.8 12.3 8.8

P L BE SR T I TR Z2 A LA RHI RS LIE
SUCIE 2) , B il £ 19 22 £L 0 R A i S B0 11 it TR0
LA (2 (a) ) o T RALAGAFAEA F] T 34
fifp 2ok B b BGR A% 5 DROIE T ARG X A 32 8 A
PR R B2 2 FURRL 32 2 58 B A0 1 % A 2 AL
ZRIESL (B 2(b) ) , 32 B ik o R A A W IR
A VTR 2 FLOUIE S, 2 il & 2 AL
AT EE
2.2 ZRERSENZAMBBAEEHIZIT

AN = BTN T i 0 2 FL IR IR D AR
BIRZABRIIES AN 3 Pios . WE AT LIE
LI = R U & i 10% 15 3 1 2 fLA R
TEANSRJEATIR BE AR5 i S TLAM 1) 22 FLE5 AL, [

i 2 \ P

.,-‘V/V
‘o (3 o)
[ Ay "“ar

/‘:("' - <
(@) Z1Lk, =RE T E5%

' G2 > )

{ +
! N s {
T /s 2 (. y >

(e) ZALBmMER NG, =R EUE & H10%

K2 ZSLERER IR A B A Z ALk SEM &
Fig.2 SEM images of porous phenolic resin and
nitrogen-doped porous carbon
WRIETCR T ME AR (R 1) iTLFE T, 241
PRI S0 B — 2R UM & B O3S i o e, e
SREL IR 10% B, Z2 LBy BRI IR 09 & &
N 12.3% , B 5 ZALARHE RS AR SRR 5 1

8. 8% , < W1 JEE A A T LA Dt B R o Y RG]

() 27U, = RS & 5 10%

K3 A =R & i i 2 AL AR A 2 LAY SEM 5]

Fig.3 SEM images of porous phenolic resin and porous carbon with different melamine content
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Fig.4 SEM image of nitrogen-doped porous carbon with different dispersed phase volume fraction
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Fig.5 N, sorption isotherms and pore size distributions of nitrogen-doped porous carbons with

different volume fractions of internal phase
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Table 2 Specific surface areas and adsorption capacities of
porous carbons with different volume fractions of

the internal phase

SR AU % R A/ W H
(m’-g™") (mmol-g~")

80 38.1 2.9

85 4.3 318

90 57.8 3.32
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Preparation of melamine-modified phenolic based porous carbon
materials and their CO, adsorption properties

DENG JingQian HAN JiaXi DU ZhongJie ZOU Wei LI HangQuan ZHANG Chen”

(Key Laboratory of Carbon Fiber and Functional Polymers, Ministry of Education, College of Materials Science and Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ;: Porous melamine-resorcinol-formaldehyde resins have been fabricated using a concentrated emulsion tem-
plate method, and partially pyrolyzed to obtain nitrogen-doped porous carbon materials which can be used for car-
bon dioxide adsorption. The effects of varying the volume fraction of the internal phase of the concentrated emulsion
template and the content of melamine on the morphology of the porous structure were investigated. The porous car-
bon with a volume fraction of the internal phase of the concentrated emulsion template of 90% has a rich pore struc-
ture. After partial carbonization, a nitrogen-doped porous carbon material having both an inorganic carbon skeleton
and organic nitrogen active sites was obtained. The effects of different carbonization temperatures and melamine
content on the carbon dioxide adsorption performance of the porous carbon materials were further studied. The ad-
sorption capacity of carbon dioxide reached as high as 3. 32 mmol/g, and the materials showed good selective ad-
sorption and regenerability.

Key words: concentrated emulsion templating; porous materials; carbon materials; nitrogen-doped; carbon diox-

ide; adsorption
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