E 2006, 36(3): 259~269 259
- *
SIC
( CFC 410073)
( 305-764)
, (PMS) ,
sic . : (84~658 nm) BET
(299.44~584.64 m?/g) (0.25~0.64 cm®/g)
(112~700 nm) 3 , “ oo
(2~5 nm). hcp “ 7
BET
SiC
(3DOM)
1-4 [5] [6.71
, 489 ( Sic )
3DOM
IUPAC , nol (micropore,
=2 nm) (mesopore, 2~50 nm ) (macropore, >50 nm)
: 2005-01-21; : 2005-08-23
* ( : 59972042) ( : M1040000006-04J0000-
06110) (2001~2004 )

** whlucky2002@hotmail.com
*** dpkim@cnu.ac.kr

SCIENCE IN CHINA Ser. E Technological Sciences


mailto:whlucky2002@hotmail.com
mailto:dpkim@cnu.ac.kr

260 E 36
( )
; , 20
90 , :
, 3DOM :
, 3DOM
, 3DOM
i , 3DOM 12
[13] (14 [15] [16]
, 3DOM
., PMS , 3DOM Sic , 3DOM
Sic
, Sic
1
1.1
on , (ETOH,

99.9%, Aldrich)
Oriental Chem Ind), ,

, 6h,
550 , 6
1.2 3DOM SiC
3DOM  SiC
( , PMS
/IPMS :
PMS SiC (PMS
: PMS - SiC + Si + CHs (g) +H; (9)).
, 3DOM  SiC

, (25.0%~28.0%,
(TEOS, 98%, Aldrich)

Bl 110
0.5 h.
1 . 30% PMS
[18])
1400
SiC
48% HF

SCIENCE IN CHINA Ser. E Technological Sciences



3 : SiC 261

Q00 00 BRR

30% PMS
—_—
092 9 (THFJg:851)
SHERER SHEREY ISR AR/ AR
1400°C 28
(RUFESFAD
48%HFzli
— e
3DOM £3.8iC RIR/SIC
1 SiC
1.3
(SEM, LEO1455VP) (TEM, EM912
Omega) , (Nicolet-36, :
400~4000 cm™)  X- (XRD, Cu-Ka, Siemens D5000)
, BET (BET ASAP 2400, Micromeritics, Ny)
SiC BET
2
2.1
2 . , (
1000 ml, TEQOS 10 ml),
3(d) 3(b) X

www.scichina.com



262

36

JNERRIE am

700
600
500
400
¢ Vnon: Vigz=0.50
0 " Varon: Vg =0.05
200
100 o N
0 1 1 ]
0 0.5 1.0 1.5
Vo' Veon
2
80 (a)
60 —
%
"
0 Ll L T Ll L) L Ll
4000 3500 3000 2500 2000 1500 1000 500
EEem™
®) Frms
—EiE
T L] Ll T Ll Ll L L
5 15 25 35 45 55 65 75
200°)
3 70nm (@ XRD (b)

SCIENCE IN CHINA Ser. E Technological Sciences



SiC

263

4
2.2 SiC
5
SiC
3DOM SiC
SiC

PMS

65 ~ 660 nm

www.scichina.com

1).



264 E 36
5 PMS 3DOM
SiC
(a) 200 nm, (b) 660 nm
1 3DOM SiC
/nm sic /Inm BET /m?-g? Jem® - gt /nm
112 85 584.64 0.68 156
192 135 457.28 0.46 25+12
300 220 387.05 0.35 30+15
500 475 362.32 0.26 3015
700 660 299.42 0.25 60435

SCIENCE IN CHINA Ser. E Technological Sciences



3 : SiC 265

, ) SiC ,
3 3 77’ 3 ” 20 ~ 80 nm
(hcp). , 6
L] L] 3 y 12
12
1 12 1
6 3DOM SiC .
SiC , . :
SiC , ;
hcp . [111] [100] [110] [211] ,
10 ~ 85 nm , ( 1 )
( ). , 500 nm
, PMS 8%
; SiC
: 8%
SiC
PMS
3DOM SiC , ( ) ( BET
( ) ) 1 . , SiC

www.scichina.com



266 E 36

6 SiC
(a) 135 nm, [111] ; (b) 220 nm, [110] ; (c) 220 nm, [100] ; (d) 660 nm, [211]
BET . BET
299.42 ~ 584.64 m?/g  0.25 ~ 0.68 cm/g. , ,
( ), BET
. . BET
(201 Schmidt! ,
SioC , BET 400 m?/g, 600°C,
1000 , BET 100 m¥g  ; Kruk2
, BET SiC
, 500 ,
. SiC ( 50
nm, 1000 ), ,
BET .
7() 7(b) 135 220nm  3DOM SiC

SCIENCE IN CHINA Ser. E Technological Sciences



3 : SiC 267

, SiC 100 nm ,
13 ". , 2____5 nm , 13 ”
SiC
: SiC : HF
SiC
3DOM SiC 3 “ ? ,
21 @ 161 ®)
i 0.9 4 - 1.2 1
o o
E; 0.6 4 E 0.8 -
0.3 0.4
0 0
1 II(J I(I](J 1 ]b I{;U
3 &/mm 3#2/mm
7 3DOM SicC
@) 135 nm, (b) 220 nm
8 500 nm 3DOM SiC X
. , SSiC , 20 36.5°,
61° 73° B-SiC (111), 4-SiC(220) -SiC(311)224, 20
18° Si0o, [25.26)
b HF 1
0 20 40 60 80
281(%)
8  500nm 3DOM SiC X

www.scichina.com



10

11

12

13

14

15

16

268 E 36
3
PMS , SiC
BET
SiC ’
1 Velev O D, Jede T A, Lobo R F, et al. Microstructured porous silica via colloidal crystallization. Nature,

1997, 387: 447~448[DOI]

Velev O D, Jede T A, Lobo R F, et al. Microstructured porous silica obtained via colloidal crystal templates.
Chem Mater, 1998, 10: 3597~ 3602[DOI]

Stein A, Schroden R C. Colloidal crystal templating of three-dimensionally ordered macroporous solids:
materials for photonics and beyond. Current Opinion in Solid State & Materials Science, 2001, 5(6):
553~564[DOI]

Yan H, Blanford C F, Holland B T, et al. General synthesis of periodic macroporous solids by templated
salt precipitation and chemical conversion. Chem Mater, 2000, 12: 1134~1141[DOI]

YuJ S, Yoon S B, Chai G S. Ordered uniform porous carbon by carbonization of sugars. Carbon, 2001, 39:
1421~1425[DOI]

Bartlett P N, Birkin P R, Ghanem M A, et al. Electrochemical syntheses of highly ordered macroporous
conducting polymers grown around self-assembled colloidal templates. J Mater Chem, 2001, 11(3):
849~853[DOI]

Yi D K, Kim D Y. Novel approach to the fabrication of macroporous polymers and their use as a template
for crystalline titania nanorings. Nano Lett, 2003, 3(2): 207~211[DOI]

Yang P D, Rizvi A H, Messer B, et al. Patterning porous oxides within microchannel networks. Adv Mater,
2001, 13(6): 427~431[DOI]

Jun S N, Joo S H, Ryoo R, et al. Synthesis of new nanoporous carbon with hexagonally ordered
mesostructure. J Am Ceram Soc, 2000, 122: 10712~10713

Sing K S W, Everett R H, Haul R H, et al. Reporting physisorption data for gas/solid systems with special
reference to the determination of surface area and porosity. Pure Appl Chem, 1985, 57(4): 603~620

Beck J S, Vartuli J C, Roth W J. A new family of mesoporous molecular sieves prepared with liquid crystal
templates. J Am Chem Soc, 1992, 114(24): 10834~10843[DOI]

Wang H, Zheng S Y, Li X D, et al. Preparation of three-dimensional ordered macroporous SiCN ceramic
using sacrificing template method. Microporous Mesoporous Mater, 2005, 80: 357~362[DOI]

Chen C Y, Xiao S Q, Davis M E. Studies on ordered mesoporous materials I11. Comparison of MCM-41 to
mesoporous materials derived from kanemite. Microporous Mater, 1995, 4(1): 1~20[DOI]

Yanagisawa T, Shimizu T, Kuroda K, et al. The preparation of alkyltrimethylammoniumkanemite
complexes and their conversion tomicroporous materials. Bull Chem Soc Jpn, 1990, 63: 988~992

Huo Q, Leon R, Petroff P M, et al. Mesostructure design with gemini surfactants: supercage formation in a
3-D hexagonal array. Science, 1995, 268: 1324~1327

Sakamoto Y, Kaneda M, Teraski O, et al. Direct imaging of the pores and cages of three-dimensional
mesoporous materials. Nature, 2000, 408: 449~453[DOI]

SCIENCE IN CHINA Ser. E Technological Sciences


http://dx.doi.org/10.1038/38921
http://dx.doi.org/10.1021/cm980444i
http://dx.doi.org/10.1016/S1359-0286(01)00022-5
http://dx.doi.org/10.1021/cm9907763
http://dx.doi.org/10.1016/S0008-6223(01)00024-0
http://dx.doi.org/10.1039/b006992m
http://dx.doi.org/10.1021/nl025829l
http://dx.doi.org/10.1002/1521-4095(200103)13:6%3C427::AID-ADMA427%3E3.0.CO;2-C
http://dx.doi.org/10.1021/ja00053a020
http://dx.doi.org/10.1016/j.micromeso.2005.01.014
http://dx.doi.org/10.1016/0927-6513(94)00077-9
http://dx.doi.org/10.1038/35044040

SiC 269

17

18

19

20

21

22

23

24

25

26

Osseo-Asare K, Arriagada F J. Preparation of SiO, nanoparticles in a non-ionic reverse micellar system.
Colloids and Surfaces, 1990, 50: 321~339[DOI]

Wang H, Li X D, Kim T S, et al. Inorganic polymer-derived tubular SiC arrays from sacrificial alumina
templates. Appl Phys Lett, 2005, 86: 1~3

Holland B T, Blandford C F, Do T, et al. Synthesis of highly ordered three-dimensional macroporous
structures of amorphous or crystalline inorganic oxides, phosphates and hybrid composites. Chem Mater,
1999, 11: 795~805[DOI]

Ryoo R, Joo S H, Kruk M, et al. Ordered Mesoporous carbons. Adv Mater, 2001, 13: 677~681[DOI]
Schmidt H, Koch D, Grathwohl G. Micro-/macro- porous ceramics from preceramic precursors. J Am
Ceram Soc, 2001, 84(10): 2252~2255

Ryoo R, Ko, C H, Kruk M, et al. Block-copolymer-templated ordered mesoporous silica: array of uniform
pores or mesopore-micropore network. J Phys Chem B, 2000, 104: 11465~11471[DOI]

Wang H, Li X D, Peng P, et al. Thermostatic pyrolysis process of cured polycarbosilane fiber. Korea J
Chem Eng, 2003, 20(3): 587~591

Oraru G D, Babonneau F, Mackenzie J D. Structural evolutions from polycarbosilane to SiC ceramic. J
Mater Sci, 1990, 25: 3886~3893[DOI]

Khalil K M S, Elsamahy A A, Elanany M S. Formation and characterization of high surface area thermally
stabilized titania/silica composite materials via hydrolysis of titanium(IV) tetra-isopropoxide in sols of
spherical silica particles. J Colloid and Interface Sci, 2002, 249(2): 359~365[DOI]

Herdianita N R, Rodgers K A, Browne P R L. Routine instrumental procedures to characterise the
mineralogy of modern and ancient silica sinters. Geothermics, 2000, 29: 65~81[DOI]

www.scichina.com


http://dx.doi.org/10.1016/0166-6622(90)80273-7
http://dx.doi.org/10.1021/cm980666g
http://dx.doi.org/10.1002/1521-4095(200105)13:9%3C677::AID-ADMA677%3E3.0.CO;2-C
http://dx.doi.org/10.1021/jp002597a
http://dx.doi.org/10.1007/BF00582455
http://dx.doi.org/10.1006/jcis.2002.8268
http://dx.doi.org/10.1016/S0375-6505(99)00054-1

	三维有序多孔SiC陶瓷的制备及表征* 
	王  浩**  李效东 
	于富成  金东杓*** 
	关键词    三维有序多孔材料  模板技术  先驱体转化技术  SiC陶瓷 



