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Abstract; Ordered mesoporous carbon was successfully prepared using siliceous MCM-48 as template, p-toluenesulfonic acid
(PTSA) as catalyst, and furfuryl alcohol as carbon source. It was found that under vacuum infiltration condition, PTSA could be
introduced deeply into the holes of MCM-48. The suitable volume of furfuryl alcohol was 2.5 fold of the pore volume of MCM-48.
The product was characterized by X-ray powder diffraction, transmission electron microscopy and N, adsorption-desorption. The
characterization results indicated that mesoporous carbon exhibited ordered 3-D pore structure, with a mean pore size of 3.1 nm,
a pore volume of 0.96 m’/g,and a specific surface of 1513.6 m>/g. It was also found that thermal stability of mesoporous car-
bon could be enhanced through re-carbonization of the carbon.
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Fig. 3 TEM micrographs of mesoporous carbon sample B from different directions and the electron diffraction pattern

800 60
. 50
T:n 600 —
. ‘s 40 -
ME m.
< 400 E 30
] P
= § 20l
= 200
10 -
0 0.2 0.4 0.6 0.8 1.0 0 10 100
AN FEF1(P/Py) fLEA/mm
B4 milmiEam BN, RIFEELE BS5 hAREZBHBIHIASHE
Fig.4 N, adsorption-desorption isotherms of Fig.5 BJH pore size distribution of mesoporous

mesoporous carbon sample B carbon sample B



43 BB R, A LB Sy B UROROAR 13 351 TR 4 A Th AL R 4 T O 91

Pl 4 FIEL S 435 R FE S B N, B — 58 B 45 it 4 A BIH L 43 A 181, mT LA L i B A gAY
AUV R 265 LR AR, R H P AL FF. KPR A 3. 1nm, LA K 0.96 em’/g, HE MmN
1513.6 m*/g, FLA25 CMK-1"" (3.0 nm) #2347, HEmA L CMK-1(1380 m*/g) R4k,

6 NFES A K H T RoRALJE P TE S KA B Y TG B, AT LB W AR TE 600 °C 5 3R A3 W)
OB TE, UL RIR MCM-48 220582 15 h RRUESS , FEAB MR T . ILsh, FE 7 450 ~ 580 °C
0 LN A B 2R O SRy e b R SR AL e R 5 R e AR Y TR B B — R AR B IR EE R T 100 6, A A Y
2 H [ 4L Th 7E 500 ~ 600 °C Z[A], R4 oAb e A S e PR AR v o X 5 SCER[ 15 ] 4E
DR Tt Sy T 30K A ) 28 11 5 A R A 1 R IR e Ak, T 4 v A AR A AR AT 4 R AR RS E M Y i
—H,

2.2 itig

DLW gE 45 R B i B2 IR R S MCM-48 #
Mg A PTSA fiEAL T, P A 2 35 5] AR BE 2 — 2% 7 1
AT I 28 A 7 AL e 4 0 T vk . SCER [ 16 ] i 3B
VLY B3 S BAR AR S ik 5 ) 2% K b 3 i AR Y K
LA RL, FZRAH Y B 53 25 T A 2 1 F A Ak bl Tt

(O3 Ao AE TRIRE SR FHOBE I O e U L LA i ik MCM—48 " Al 0 ‘ ‘ ‘
SBA-15"""""* AU i 4547 P T AL S0 T 6, S 0 7 v
gl kE 4y PR N ALCL R 51 A R AR B 47, DL A fb B a. FEELA sample A; b, BEELA R AL
BT Ao SO0 7 i d5k T L R B 1 T AR 6 1 product A after second carbonization
A BARBRAEACT o AH IR &, AR TR AT me hAR#SE A BESARAEYHAEE
BRI 47, Fig. 6  Thermogravimetric curves of mesoporous
Fuertes 25" ) SBA-15 Wi 4R, JC 13 3% PTSA Fis it carbon sample A and its product after
5 SBA-15 FLARFR S5 5t (0 BB, BT 45 19 2 A4 R G £L 18 25 second carbonization

AR RIEE BT . HIG 0176 25 B BOR AT, 3T &2 92 5 PTSA FUE B, 3 RE 1 45 1 5¢ b1 L FL 45
HA KRR o (B Bon A A B JE M g e . — R B2 B PTSA A F T PT-
SA HEA MCM-48 LI P ab 5 — & 5 FHset b (AR By MCM-48 FLAARRR I 2.5 48%5) , MTiT ARIF A2 5 fit 11
B E A S MCM-48 FLIE VR Ab , il %> MCM-48 4R 1 4 3 11 4 3B S 35 . BRI, 43 ) PTSA 93
A% FIORE B 00 4, X o) 46 A P P LB 0 T AR

VEH R & WA T P LR 4> T 45 CMK-1 HoA MR 458, PR N 3.1 nm, 15 CMK-1
3.0 nm I ; FLARBIN 0.96 em®/g, Ho CMK-1 9 1.2 em®/gf /s LR i LR 1513.6 m*/g, H CMK-1
(1380 m*/ g, X AT BE S5 1 45 CMK—1 Jik UBEAE o B UR , ey st 75 By ¢ L/ L3R AR A 6 it
B AT T VAR B Ay B¢ U A 45 0 v L5 e SR A1 T T Sl B U o) 5 f9 CMK— 17 A O o ) AR 2 1
R (9 TG S FAE 450 ~ 580 °C , 1l J5 # 1 380 ~ 450 °C "' (J5 & 18 il # B B 56 AL 6 B K 900 °C., 1 fif 2
800 °C) ., Kruk 4" %) CMK-1 [ HF5E I8 26 W, 3R 5 P 5, 45 Mg MR v M . T L, SR AR O
AL 4 P G T CMK =1 FFL 5 4 T 17

3 458

L MCM-48 Sy A i i B 25 2 5135 51 A PTSA AL | FEBOTTR 51 5 | AR IS, 28 75 Ak FIR Uk ] 7%
TAHFE LR o101 o 8B AR A AR B D MCM-48 SLIARRAY 2.5 A il 75 09 b £L o HoA HL
() = e FLIE S5 M, T2 LR 3.1 nm FL4¥ 0.96 m*/g, LR EBL 1513.6 m*/g, L E ik mAb)G
HAFE R A — 24



92 N A 4 527 %

SE Lk

[1]JRYOO R, JOO S H, JUN S. Synthesis of highly ordered carbon molecular sieves via template-mediated structural transformation [ J]. J Phys
Chem B, 1999, 103(37) : 7743-7746.
[2]RYOO R, JOO S H, KRUK M. Ordered mesoporous carbons [ J]. Adv Mater, 2001, 13(9) . 677-681.
[3]SHIN H J, RYOO R, KRUK M. Modification of SBA-15 pore connectivity by high-temperature calcination investigated by carbon inverse
replication [ J]. Chem Comm, 2001(4) : 349-350.
[4]JUN S, JOO S H, RYOO R, et al. Synthesis of new nanoporous carbon with hexagonally ordered mesostructure [ J]. J Am Chem Soc, 2000,
122 10712-10713.
[5]KANG M, YIS H, LEE H I, et al. Reversible replication between ordered mesoporous silica and mesoporous carbon [ J]. Chem Comm, 2002
(17) :1944-1945.
[6]LEE J S, JOO S H, RYOO R. Synthesis of mesoporous silicas of controlled pore wall thickness and their replication to ordered nanoporous
carbons with various pore diameters [J]. ] Am Chem Soc, 2002, 124(7) . 1157-1158.
[7]JRYOO R, JOO S H, JUN S, et al. Ordered mesoporous carbon molecular sieves by templated synthesis: structural varieties[ J]. Stud Surf Sci
Catal, 2001, 135 150-156.
[8]JOO S H, CHOI S J, OH I, et al. Ordered nanoporous arrays of carbon supporting high dispersions of platinum nanoparticles [ J]. Nature,
2001, 412 169-172.
[9]KIM S S, PINNAVAIA T J. A low cost route to hexagonal mesostructured carbon molecular sieves [J]. Chem Comm, 2001, 23 :2418-2419.
[10]FUERTES N B. Synthesis of ordered nanoporous carbons of tunable mesopore size by templating SBA-15 silica materials [ J]. Micropor
Mesopor Mater, 2003, 62 177-190.
[11]KRUK M, JARONIEC M, KIM T W, et al. Synthesis and characterization of hexagonally ordered carbon nanopipes [ J]. Chem Mater,
2003, 15(14) :2815-2823.
[12]LU A H, SCHMIDT W, TAGUCHI A, et al. Taking nanocasting one step further: replicating CMK-3 as a silica material [ J]. Angew Chem
Int Ed, 2002, 41, 3489-3492.
[13]KRUK M, JARONIEC M, RYOO R, et al. Characterization of ordered mesoporous carbons synthesized using MCM-48 silicas as templates
[J]. J Phys Chem B, 2000, 104(33) . 7960-7968.
[14]5K &, 2288 M 2. Pl F il MCM-48 (94 UL T] . dbat Rk 2 B = 4t « B AR BE3 T, 2001, 21(2) : 34-37.
[ISTHEM TS, BRI, BEEE R R 2 Al 7 4 A Sy 48188 7 v vt e s AR B B B T 5 (1) —— o Ak 7™ 4 B0 2E RN 2540 S 80N 4 B [T 7 2L o
#EE,2000(15) ; 47-49.
[16 ]MA Z X, KYOTANI T, TOMITA A. Preparation of a high surface area microporous carbon having the structural regularity of Y zeolite[ J].
Chem Commun, 2000, 23 2365-2366.

}g.xs.mu*u.u.xs»xuu

ARFIER

-
3
P NN N AN PN

R P Obk b2 5 10M) SO Tl 2 20

(=g E Tik) g 1981 F 4] 2k, 17 2 TFJ:»%?’FV%%%%» 5 XA #H, EREAMNET
FowBist, B TRENEZ AU RBRREFTAE, M s AR, AmA B AHEK, AT HE
ﬁ%%#éﬁﬁfx)ﬂﬁ}],Qi&—‘*}‘ﬁ%%’]%)ﬁ%,ﬁ'fk\ﬁﬁ%\ﬁé\@i&%}"kii%‘ﬁm"?%ﬂﬁx,éél%Z#*ﬂk%\
IR BRAMNE (RFEAFE TR TF 2007 FREERKALA R, EXLA AR BK, M
15.00 7T, 44 90.00 T, ki) K ik & & 0 2 o0 B 3T B, B B il = K AE & i & 4k 4 98 2R 4% 4%, &A1)
H 5B i A RS

‘lawvﬁq



