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£dsE Wz AF AL 2= ol W BaARe G4
Fabrication of hollow core/ graphited mesoporous shell (HCGMS)
carbons

£& 18] 7HAx 9l
o] A7l 9&Ed A FEAXNEEH AEAR Ee ZEAEHATA A9H
ol Be A7 §80] oJFoH g,

Ag o] &3t E}Q}HWA &vﬂ 2 EZof AAAFA AHEEo gt £%
I e AAN, dAAE, Z2utEaNY, 38 FEAY, 281 AFEH 59 Zé%
22N BAAE SgA- NF e ATEo] L3 o]Fojxlm gUrh[1-4] 1992
dol S0 wlZF w¥l(MobiDAlAl MCM-41, MCM-48, 18l MCM-503% #&
M41S AEZ &daA A4 ZAH(iquid crystal) FEol 71712 A Jde] mzg
T4 AYAcEe dRu=dAES FAHS BRAsHTh[5-8] olE EF T4
o] numy olF 2 gy FEo MFY AVE ZE WE2uITH BAAY T4 o

% WS AT/ BLE oFolAL Yoo, o5 WEGFY RAANEY ALeilE
S 2o FAY A =AYANES vstel o B FAYY AFo| /)Aste] Fe

AETE Z2e 2459 ATH 848 SE5EF 5 UMz, =T AUsFdN Fa3
A D FuEA BE A7 AAHD UTh[5-8] o9 FAH
T 2FdA B A7 Bu Hi Y oE B9, MCM-41%
o] thEA JYxgAH9-11152 Ungerso| ethanol &l 4=
Stober #WE[12]S &3 ‘%‘%‘011 uet AT H2Z Yiew|
g 2718 Ze 739 vizuddd A7t F4 =80 B AFIF 93 23
EY, Cal 2 @71z A &9& dMste ¥ygoz MCM-41 4
oA 2d-ste H st th[13] Ostafin 5& 4AE9 Z71& 24
A71g #e FEY dzuss At A A4S Basdh[14]
E3, Zhao T2 & €4 IAHAEL 7HAE diar] MCM-489 §A4& Rusds
th(15] AT YA AFET UY=dAEL YAEY HE AF A7) BX9 48
T3 HHE 7HARA etk Stober FEH[12], Unger A& #HA[16], zalx
Kaiser F<H[17] 9 2%& 7|22 3}4, Buchel %% TEOS$} Cis-TMSe &-A
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TEHEH FAA FAdEE FI71ER} 25 AAZREEH 1molste AVIE %%
A F4l/ WzchFA 7= (Solid Core/ Mesoporous Shell ; SCMS)E zte Ay ¢
2ol A4S B v}[1819]

FHZole oA FHE vz AFTY AYIdAE FHER o] &3tq Wz AFE

Az AE 2o A4S Bu stk [2021,22] s4A 2, o]8% &2 A9 5
2.2 700°C~1000°CoAA ©3tE Aj7]7] W&o Aoy ASFHujAAAF A
2 o] &3tr]d MIHEE ta HoXoe @il gtk Bu ¢ HIdE ol
9L FE}LA, AIVHAEEY £ 5438 @4 AT A (pitch, acenaphenes)
2 Abgste] FAdstqch[23] 2 APoAe 7Y Hegl 2old dAE AL
o mHzx g3y A4EE A= A7 YAHESCMS)E FA4SD 2R S FHER ol &
ati, A7l AEE F& 5438 g4 AFAQ pitchE AHEste] oz g3 72
s 7HAE Fo] W FH9 g@AE WEAY. a8, By FHojd AVAEEE A
3t7] Ysle] 2500°Ce] 2o Ed3t A %‘Oibﬂ Hollow Core/ Graphited
Mesoporous Shell(HCGMS) #&AJAE @43t 48 HCGMS E2dxs
SEM# TEM, HV-TEM$& %3] 54 2 #+x2& BAs9o

=
=
A

Broox oY
(N} rlr

.

A

2. 244

¢ 10nm~1000nme Z71E zZtE A7 U GA9 A ARGAHA Ci-TMS
(Octadecyltrimethoxysilane)$} A 2]7F A+E 2] TEOS(Tetraethyl orthosilicate) &
At WhgE JAPA7IE dlx t3gd A7t 43S 7He AU 239
SCMS 42717 Qoo o]#A Aol EFFAE oF 450~550 ‘Coll A 44 =2l std
#712¢ Cie-TMSE AAFHLT Agl7t e Yatel dztad gdo] 43x SCMS

A7t FIFE & F Uk o|E9 wWxuITAH At AF Aleld 44l W Mz
A& oz ga HFAZM pitchE FYstd mEAS} e =@ AL AX
=, A&EA AHed el F8& HF £ NaOH €922 AAsE 49 A
b AAR QS w2z e WE FAATE Hey 229 A8 ¥ AAR ¢
g oz AlEE 7HAE HCMS &4 AAAZE 48 5 dv. $4d 2328 o=
= ZIF3telA 2500 °C 24 308AE Fds AAYS AR F Hollow Core/
Graphited Mesoporous Shell (HCGMS) #4UAHE AT H o2 TAd A,

A& 7HA= SCMS 4 zlat

Scheme 12 A7} vx YAEZRY vz 245
o] A3 olF o]&3 WEROITAH AAL /1A o] W dele HCMS ¥4 A A A
S|

44 AZEE BT AT
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3. 23

Figure 12 48 Zdstd vz AF& Ze o] ¥l ¥ dA9 SEM3 TEM
AtRlelt}. Figure 161 Uebd AXE HCGMS ©2dxb7t 443 FA9 wzohsd
A 7@?“’ L #Y 2712 FAHNSE BdFn g, APz Lo ¥l 3
HE & FAHHASES BoF2 Jut. Figure 2 HCGMS &4 E HV-TEME o]&
&t —‘?‘—A& Ableltt. Figure 29 A% o] Wl 2R3 ZHAREo FJ3) Holn,
Figure 19 TEM(b, Azl A Holx] &kd HCGMS ©2Uxte Zd3td Ao
ZdHo] EASE A& 93 A 5 U
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¢ IMsTEOS V' caleination :
© mixture solution fo / o
sy, ¢ lid cal. s;)hd ‘(“:o’re/
silica sphere as-syn. solid core/ '
mesoporous mesoporous
shell (SCMS) silica shell (SCMS) silica
polymerization
ST\ | WLy N
RELN ﬁ'ﬂ i, <ZVI. X
;"} V.‘ Etching of ;‘ carbonization g ‘»!“‘
"', av silica template % % \:y
> = T T
ey Wiy P L
hollow core/ carborn/silica Polymer/silica
mesoporous composite composite
shell (HCMS) carbon

Scheme 1. Schematic illustration for the synthetic procedure for solid core/
mesoporous shell (SCMS) silica and hollow core/ mesoporous shell
(HCMS) carbon.
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Fig. 1. SEM, TEM micrographs of Hollow Core/ Graphited Mesoporous Shell
(HCGMS) carbons.
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Fig. 2. HVEM images of a Hollow Core/ Graphited Mesoporous Shell (HCGMS)

carbons.
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