Vol. 27 BHEFEALFEFIR No. 6
2006 4F6H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 1007 ~ 1011

ZHFF SIC TSI E & R

IO ERE Hma AN
(1. EPRFREAR KRS CFC B S, K10 410073; 2. BREREEMMA T 542 TRA, SEKH 305-764)

HE DA FE AR, LIS B R (PMS) RTIRI, S5 ATIRIREIIE A | SCECFI R B Ak DL A
ZALBRBEAR I ERR , H4 T KRR =48 ¥ SiC 2508k, Al 19 Sic 25 D ERAYHME (135 ~ 896 nm) | BRFEJE
JE (14 ~79 nm) | BET LR (50. 8 ~5.0 m*/g) FAEFLIAFR (0. 265 ~0. 038 em’/g) 52 ARl FLAZ ) ZFL s
2 (150 ~1 000 nm ) B/ ] i SR A B A4l ikl 25119 SiC a0 3R UL hep Z5HHES B TR = 2645 TF 1951
KR YA SICALERTY; MERTIRIEFEILEAR ; SiC %

RESES  0613; TB383; TQ174.75 XEARIRE A XEHE  0251-0790(2006)06-1007-05

YA T A DERT IR SR TR HES AR S D ER. IZAR R T AELE AL . GOKRBRI 2SO 53
PR GERBEIBE (BRBRAL) . A Z AR, A7 2O BR)F 9 B T H MRS ae M 52 3 7R KRG, 4
an, B R FVEROR S N #R A AR RS AR, 25 . SRRkt e R R TR AR
PERATTFRIEEY R 0, 0T DU TR | R 04385 LA K R 7 2 A4, A, ik 4K
(75 DERIE BB HARAT 6% | RE-F B A PERE S, MR e 1 i FH 25 [ ).

HETE 28] 25 1T — RINAUSA F AR 208k ( FER Y AR R 2 DR ), SRATRY
D7 A W55 W K2 W 8 1% ( Nozzle Reactor Approach) ™ ~7' | FL /M 43 B £ R ( Emulsion/phase Separation
Technique) ') | FLI 71 884545 ( Emulsion/ interfacial Polymerization Strategy ) ' ="' | [ 202 T. 75 ( Self-
assembly Process) ™' | A I BL/# 1 ( Aerosel Pyrolysis Method ) '7! | JE (v 175 S A2 Kk 18 R 4654 vk
( Templated method ) """ | Hrp U 3k i T4 A1k R AR X 7 B L2 5 2 il 1t e 32 B 4L

Al £ 45 O BR AT R FH AR A A AORER" | P | RAETE R | RE YK
FEE AR RNV TR 7 4. (R SO M M E PR 4R 2%, Bt HABTRAZ 90 C A4 IR, IR
=T 90 CIITHGASTE B . it bR RR 4 10 94 K 2 0 BR R T 48 R 43 8 4 1A B 28 T e vk 52
PR A P HES, T R b BR ] T A= S S B N . B AT, BROCER[24 )56, 0B FIH
PR AR SR A A AR 2 A TP AR S AL ) e 25 DRI RGE. 48T, A SCTE AUl b ol 6 1 = 4
AIFERIEALAIKZ AL SiC B m3Emt 127 LA 5 M A AL RERE I /INER R RIS, 4 T = 4843 )7 Bk
ALK Z ALk, TFLAZALaR B B i 25 1 = 4EA 7 SiC 2508k, BT SiC B & PERe It R,
W A5 BT i 25 (0 =B SiC 2S5 D IRTE Ry iR L o e N J ol S5 45T A S el 98 I FH S 5.

1 SEIGE Y

1.1 Z#FFZALRFE

=HEA T ZALBIE LA T A RE BRI N RO AR . DL TR i S i SR AT 25 Y, HC ) 2 T 20 &
1 FiR. B, B 80N 40% 1 B I A% B8 %5 WK ( Phenolic resin, PR, CB-8057, Kangnam Chemical
Co. , Korea, V3 Ry MUK ) 12 AR =24 7 8 AL REBE /N AR (A 7 AR BE IR/ N R ASEAR 1
Fd S I SCER (25 1 5, JFEBRZERER 5. ARG, TE TIRIVEBEEAORI T, B bR

Wk H . 2005-06-27.

HEWH ., FHEARBEES (RS 59972042) | & FE E KSR H (HE#ES . M1040000006-04J0000-06110 ) Fil [ Fi Rt
BRI E A RE 43 (2001 ~2003 4F) %)

RGN £ (1974 4E 04, B, B, PP, 2SR APS A BT, E-mail: whlucky2002@ hotmail. com



Ik

1008 5% F R F F IR Vol. 27

IINBREE A T WA i B 22 A el I — 7 A R S RE N4 22 750 °C, KBS Hh 00 T 1 %0 Al 44 4 fie
ficf. fee R B 50k 48% 1 HF ZIPisk 2 AL AEEERS/NER , il 28 th =4 A 17 ZfLIk.
1.2 =#FF SiC Z0IKFIIHH &

SHEA Y SIC A DERT AT A HLE L 1. B BT 5380k 25% 1) PMS ¥ (%558 THE, PMS
MIE LS SRR 25 1 71k ) B A B ZFLER AR, 38 el R 28 B RS, 7 TIRAE AR T,
¥ LR/ PMS Hete 2 aahrh ) de— FHEEE EE M 1 250 C, KBtk i) PMS o 4 4k
iy SiC B, RAZABhiLE 650 C 12 P Rk 2L, Hil 4 =464 7 SiC 25 .0ERT 3.

Carbonization

A e A A A Y
Matural PR inArat750C T T T T T T ] HF etching
—— - — "' T TYa
Sedimentation Gl i 0 JB Jt 1
yYY Y Y YT or ]
Silica sphere Silica template Si0z-PR composite Si0;-C carbon composite
Yy vYyvyvwy
v hety A A A - . )
A 4 a4 RPN ). ..). Curing and pyrolsis Burned out carbon
Pre ettt inNzat 1250 C in air at 650 C
'y — —
Porous carbon PMS-C composite SiC-C composite SiC hollow

sphere assembly

Fig.1 The synthesis strategy of SiC hollow spheres
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Fig.2 The representative SEM images of the three-dimensionally ordered phenolic resin-derived porous carbon

from silica colloidal crystal templates with the pore sizes of 152 nm(A) and 750 nm(B)
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Fig.3 The representative TEM images of the three-dimensionally ordered phenolic resin-derived porous carbon
from silica colloidal crystal templates with different the pore sizes and or planes
(A) 152 nm, [1107] plane; (B) 250 nm, [111] plane; (C) 250 nm, [1107] plane; (D) 550 nm, [211] plane.
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Fig.4 The representative SEM images of the three-dimensionally ordered SiC hollow spheres with
the sphere diameters of 135 nm(A), 500 nm(B), 574 nm(C) and 640 nm(D)
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Fig.5 The representative TEM images of the three-dimensionally ordered SiC hollow sphere assemblies

with the sphere diameters of about 135 nm(A), 500 nm(B) and 574 nm(C)
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Table 1 The characteristics of the achieved SiC hollow sphere assemblies

Pore size of porous Outer diameter/nm BET specific surface area/ Total pore volume/
Wall thickness/nm
carbon/nm (Shrinkage, % ) (m? - g7 1) (em® - g71)
152 135(10.0) 14 50.8 0.265
348 317(9.4) 20 25.3 0. 105
654 574(11.7) 50 10.8 0.061
996 896(10.4) 79 5.0 0.038
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Preparation and Characterization of Three-dimensionally
Ordered SiC Hollow Spheres

WANG Hao'", LI Xiao-Dong', XIAO Jia-Yu', KIM Dong-Pyo’
(1. CFC Key Lab of National University of Defense Technology, Changsha, China, 410073
2. Department of Fine Chemical Engineering and Chemisiry, Chungnam National University, Taejon, 305-764 South Korea)

Abstract Three-dimensionally long range ordered SiC hollow spheres were prepared for the first time by infil-
trating polymethylsilane ( PMS) into three-dimensionally ordered sacrificial porous carbon templates produced
from the ordered silica spheres as the original templates, curing and pyrolysis of PMS, and the removal of the
porous carbon templates. It was found that the outer diameter ( 135—896 nm) , the wall thickness ( 14—79
nm) , BET specific surface area (50.8—5.0 m’/g) and micropore volume (0.265—0. 038 c¢m’/g) of the
achieved SiC hollow spheres can be tailored by utilizing carbon templates with different pore sizes or PMS solu-
tions with different concentrations. In addition, the produced SiC hollow spheres were packed as a hep struc-
ture to be a long range ordered assembly.

Keywords Three-dimensionally ordered material ; Hollow sphere ; Preceramic polymer conversion technique;

SiC ceramic (Ed. : M, G)



