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Abstract In this study, syntheisis of mesoporous silica such as, SBA-15, MCM-41, MCM-48, KIT-6 according
to various experimental conditions. The CMK(Carbon Mesoporous Korea) was synthsized by various mesoporous
silica. Finally, the mesoporous transition metal structure synthesized using CMK structure. Nitrogen adsorption/
desorption, SEM, low angle X-ray diffraction were carried for analysis of each sample. The optimum synthesis
condition of mesoporous transition metal structure derived from characteristic analysis. The SBA-15 is best
precursor for synthesis of mesoporous transition metal structure. The surface area of copper mesorporous
structrue from CMK(SBA-15) is 225m’/g, pore diameter is 2.91nm by BET analysis.
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[Fig. 1] Classification of materials based on pore size.
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[Fig. 2] Schematic of Various mesoporous silicas.
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2.1.1 SBA-15 &4

SBA-15% Tetraethyl orthosillicate(TEOS)2 4127} ¥
22 ARgsto]  $HAEI9lal, FEu|SFAH|E Pluronic
P123(EO2PO7EOs, BASF)Z A}£3}4it}. Pluronic P123
8go]] £ 200g, 37 % HCI 60 g2 H7}3t & P1237} 2b4
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5] ssof olo] Ee|Y WA HAS] ALolA wit
il o] g-olof| Tetraethyl orthosillicate(TEOS)S 61.25g
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2.1.2 MCM-41 &d

Ludox HS-402 A}&-8}o] Silicate solution2 A|Z35}1L,
Surfactant solution Cethyltrimethyl-ammonium bromide
(CTABr, Aldrichy2 Akgate]  sh4datic).
solution® Ludox HS-40 50.63go] & 161.74g, NaOH
64768 A7k 60'CoIA] 24412t b ykslo] E
3 gelo] = uriA] A A T Lo Wrke
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2.1.3 MCM-482| &M
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2.1.4 KIT-6

KIT-6S TEOSS Melrl Az Abgstel d4sHa
3, M)A Z Pluronic P123-S ARE-3le] gASIAITT
Pluronic P123 40go] & 1440g, 35% HCIl 79g< 7|3t
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2 37129071 248te] KIT-65 +2ae/ds}3l)
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[Fig. 4] Formation of mesoporous carbon from SBA-15
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2.2.3 MCM—-48& 0|&%t CMK &Y

CMK(MCM-48)= TZ2HIFFH 2 MCM-485 AM8-5}0]
3AJ8k9 L, 2.2.19] SBA-15S 0|83k CMK ot B
g S ARSSEATh

2.2.4 CMK(from KIT-6) &4

CMK (from KIT-6)= XA & KIT-62 AF&5}o]
BT, pymole Aok 712 AR AFgSho] A5
At} pyrrole 16.5g9] FeCls 2.1g, & 75g2 AH7I%H & &
As] 52 wi7hx] wRFSHAL KIT-6 15g2 F7Fsh wyt
sicl 1 3 100°C oA 6A]%E, 160C convection oveno]
A 6AI7HS FAAIZ] & pyrrole 12 g, FeCl; 1.35 g, &
75 g& t] A7}l &o]a1, 100C convection oveno A
6A]7F, 160°C convection ovenol|Al 6A]7HS B SR A|HA
=31, 900 Coj|A] 6A)17HE2 2C/min £2&=2 N, 59
7104 AAdgtch. 11 % 2A1%F B2t 5% HF A& 3k,
EthanolZ A|&gF & 100TC oA 7AX3}le] CMK(from
KIT.6)2 29t

CMK-39] G4 n2E A Ae7hE FYER 5ol
o 27HES $dstth. H,09F HaSOs Sucroses 834l
1 5 o] §Hof wzaA He7ts Efskal 100°C
Ovenof| 4] 6A17HEQF 7123 & 433K Ovenoll A 6A17H5
¢ A AHejgith FAE £ OvenollA & He2] 114
oA HeMez Halste] Silica Carbono] /€T &
A3k W2 EAAE H02 HaSOq, SucroseE -§-3fAI71
BHol Zatstar, ©@3fsh w2 AEAA AlE Qe
S45HA EHlth ©slE] o] % Mesoporous Carbona- N, £
A71el A 900°Ce]| Erkel 3 Silica FHES AABHI
Sfsto] AFeolH Sw HFS ARgStel AJF ofzaich
npA|4f e &2 Ethanol2 A3 & 393K oA 1251H 1]
Z7HL CMK-35 §Hgdsict
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2.3.1 CuO &

Cu(NOs), * 3H0(19.3275g)0ll EtOH 50gZ 3d7}sto]
1.6mol -89 TF=31 CMK 0.5g2 Yl 24A17F 59F
2900 rpm/min HH&EEZ WREE & g4 Aol A
AZAA Cu-CMKS 911 300 CoJlA] 44752t 1 C/min
SEEER F7IEL7INA 24Tk Cu0E SHA
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2.3.2 ZnO &M
A7) RRIA Cu SRS Zn(NOy): - 6H:0(23.79922)
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3. Zdx 3 1nFH

3.1 4 &4

3.1.1 HE=Z2{AAE|F}

TE AIRO] BARAS ST 2L BAL Fol
2305t X-A 3| B X (Powder X-ray diffraction,
Phillips, PW 1700, Target : CuKa, Filter:Ni))2.2 2 © =
0.9 ° ~ 10 ° HLJol|A] 0.02 ° 7407 7|59 Lz} 4
qAe ZAeiolch A4 Weleh Arle FARAT
(SEM, Hitachi X-650)2 o|-&35}o] $~3slct. #A224
T E AL AAFAA Bel, Japan)E o] §3}0] A
BT URELRY 5 /2 B4E Z4sl, s
71, 1, ERAE BETYOR Adtssc A
AT A 523 KolA 24417 Sasiodct.
PHEAR BeE g dNE sls] Slslo
EDX(Energy Dispersive X-ray)S ARE5to] m|&Fda g
5 SAsHth 18 5= SEMO = /o] ¢haH 1
zixes A7HE 449 FEHE UeEhglth SBA-15
AP sZHA e 9lew, MCM-412
hexagonal HE], MCM-482 1~1.5 um®] cubic - HEj
2 s e Holglon, KITes 2 gojelo] 21
v RS eRodet. E2 1 ool Lehd A7t
XRDOA] gHE Al ABHel 2aAe] see et
SERIE

fr

[712! 5] SEM &4} (a) SBA-15, (b) MCM-41,
(c) MCM-48, (d) KIT-6

[Fig. 5] SEM images of (a)SBA-15, (b)MCM-41,
(c) MCM-48, (d) KIT-6
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Indensity
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[O3 8] $+d% CMKO] X-A 3HE4 a)SBA- 15,
[22 6] X-A 3]|HEA ()SBA-15, ())MCM 41, (b) MCM-41, (c) MCM-48, (d) KIT-6
(c) MCM-48, (d) KIT-6 [Fig. 8] XRD Pattern of CMK Synthesized using
[Fig. 6] XRD Pattern of (a)SBA-15, (b))MCM-41, (a) SBA-15, (b) MCM-41, (c) MCM-48, (d) KIT-6

(c) MCM-48, (d) KIT-6
3.1.3 HIZXEHA o[
312 HEZRIAIRE A7) $H9E Z42ke] CMKE o|g3lo] g3t Cu 7=
ZVZro] 2 AEFHE o] 835to] TAdH WML § A¢] SEM3} XRD AT= 18 9, 100] LFehH ek 18
2t XRDI RS 17 7, 8o YEpfigich. vz7kE o] 4 oA TAE Fx7F ASE W RIERAFEH A Bolut
=7} ﬂ‘?‘ﬁ—o—i ANEE Hl2A 7 FAE e T gles g8 (004 ¢ 2= ) HREHA Ho|2s:
A & S AS) G 47 HHOR AZE CMKE FHER A
oto] dolaga FAsHAen(12), ojnf gA=H= A
o] F4:0] LA -COOH, -Cl, -NO, 59| thafst Fef
o] AFAIE dom S w38t Ao AAE
sk, Ea HTA S, A4, A R 3
ol S RS B A S48 Rl
N4 270% BT A NO, Felk 7 45 Lt
Ehon], & o E—‘:"ﬂ/ﬂ“ Cu Z27aks et gich

[23 71 3%l CMKQ] SEM &4 (a) SBA-15,
(b) MCM-41, (c) MCM-48, (d) KIT-6
[Fig. 7] SEM images of CMK Synthesized using
(a) SBA-15, (b) MCM-41, (c) MCM-48, (d) KIT-6

[O2 9] F4% Cu Wiz A 29 SEM JA
(a) SBA-15, (b) MCM-41, (c) MCM-438, (d) KIT-6

[Fig. 9] SEM images of Cu mesoporous structure
Synthesized using by CMK from (a) SBA-15, (b)
MCM-41, (c) MCM-48, (d) KIT-6
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iAo PR e vl BAAS] 94
Xd?xﬂ of 2 W 54S 19 13 # 1

oh 29 19A] szTRAY] F/eEt T4 54
SBA-15914 7P A UEdE, o]
225m’/gon, gt 7]Fo] wRE2AQl 3nmE e
War Qlek wheka] 2Atoll s mlz A Holgd &
ol 718 S5k AR SBA-15S2EH H/JE CMK
£ AAstolon, 33 242 23] §HE S HHxA
o7 E&skdch

I=t1 i
rﬂ. o
o

(@) (b)
(c) (d)

ndarsity

Fckrsity

4 B
z H B ® 1 2Theta

(33 10] 4 Cu vz s A9 X-4A 31854
(a) SBA-15, (b) MCM-41, (c) MCM-48,
(d) KIT-6

[Fig. 10] XRD Pattern of Cu-structure Synthesized using
by CMK (a) SBA-15, (b) MCM-41, (c) MCM-48,
(d) KIT-6

Valem3(ST) g1

Valema(sTP) g1

o0

(28 111 27} w24 el7hase] S5 OMK, Cusstructure
o] AATAS2A (a) SBA-15 (b) MCM-41,
(c) MCM-48, (d) KIT-6

[Fig. 111 Nitrogen adsorption/desorption isotherm of (a)
SBA-15/CMK/Cu-structure, (b) MCM-41/CMK
[Cu-structure, (¢c) MCM-48/CMK/Cu-structure,
(d) KIT-6/CMK/Cu-structure

[ 1] 74 AR 28 E4A
[Table 1] Surface Properties of each sample.

Surface Pore Pore
Vm .
(cm3 19) Area Volume diameter
¥l i | @l (nm)
SBA-15 197.65 860.28 0.7439 3.4591
CMK
(SBA-15) 243.84 1061.3 1.1962 4.5083
CuCMK
(SBA-15) 81.077 352.88 0.2996 3.396
CuOCMK
(SBA-15) 51.747 22523 0.1641 2.9145
3.2 E
. B 3 A3} SBA-15, MCM-41, MCM-48, Kit-62

_"j_E] MKA zﬂ—Ho] 7}__6]_9_ o} _,_ oloh;].
2. o}oFet AGAHZHE FAdE CMK F SBA-1525
B THE BaAlt b e szzes 22

o Hola&AlE Az 4 U & 4 Aglon,

2 T XU
Cu, Li, Mg, Zn9] 1%

2~ 0]
T

7V 9t v

o}.

As e

?2

5. TR Aol & Cwrh A e e
3} 1354 degon], 71357] 3mm, Ew%

225 m/gS AL}
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