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Q 9F : Cu-Mn® Cu-Zn &2 AAAZ 27 7Y, 240 2H|E, AALEE tr24 1o
2Oz AZSAL CONSMIZE Sofolel ERAHE SoloA Co, Mns} Zne] 93 9 &4
T} Oxs 9%S zAeHc) ZUHA Saslstd EAS ololiy] 9ste] XRD, N, &2 @ SEM
o] B8 25t Na,COs2 JHAA 270CE AAste] A28 2Cu-1Mn AHSHE Z0j7F AL
A CO Atahgts &4do] 7k £9ron 2Cu-1Mn ASHE Zujls 43 m¥go g 71 =& H|EHAT}
Zu) g4 Jehlgth. XRDE Z0o] AAZL2E2 BA5ALS 0 CupsMnys0.0] AALRE 71 =
e e 848 HATh 270Cl 24% St 2 848 deplon] P Suljet mlwstelr A
24 COMshEgol BS S48E & 4 At

FAo] © Cu—Mn, CO {FePRS, 42422, Hopcalite, XRD

Abstract : CO oxidation was performed with Cu-Mn and Cu-Zn co—precipitated catalysts as
differential precipitant, metal ratio and calcination temperature. The effects of differential metal
mole ratio and calcination temperature in mixed metal oxide catalyst were investigated with CO
oxidation reaction. Physiochemical properties were studied by XRD, N, sorption and SEM.
2Cu-1Mn with Na2CO3 catalyst calcined at 270°C has a large surface area 43 m?/g and the best
activity for CO oxidation. CugsMnysO4 in XRD peak shows the lower activity than others. The
catalytic activity over the catalyst calcined 270°C displayed the highest conversion, and it was better
activity comparing with Pt catalysts CO conversion.
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datgtet ol datdletas e =
Jo] st thr]E 600ppm ©1/4de] FZolA At
oAl AgHeltt[1] ol=2jgt LAitsteta Atk
<o CO + 1/20, — CO,; oH° = -283
kJ/mole] et wHhgoln Aox COAMEE
5 Eujo] T2 4, 2 9 Ao A
FAA] HA 7heidE HojFn Qlrh[2] g4t
Sheta A2 B QA & E= AMY
= w)7] 24, A%}t wj7ks 23, PEMFCsoll Al
COAA, gatetera 7kA MM 5 Thefst 2of
o HLxE Hhgo|tt[3] A dAarsiersd Atsh
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St BG4S Kol virpae] xEH 3 ¥
A oE5Edf it WiAgol sof Adgez
o] A1t} [4,5] shATE =2 714, 22049
24d4 Fo BAE 7HAL Qo] tiAl E4E
A2 Holg&o o] Fio] Eofxa Slrt[6]
|2 base metal SHIA|TORE= FEET T2
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L£EE 9¥A qlon, fLiElES 24583
T sREgol Wagdt fAksitt . B EQIt(8]
1920dof] HASH g7 A5HE]] hopealite=
A2oA AL He EHE APy, w3y
SFEHAY] 557 HE T ARREL S
mab obyah[9] Cu*+Mn*'<Cu'+Mn*" Ars}gh
Y vreoz JAS|erAQ} alkanes AtSte] &
Aoz AdHAQIE[10] Hopcaliter: &2 2T
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B Ao A AFESE Cu-Mn ¥ Cu-Zn &%
MskE &l Cu(CH;COO),H,O(JUNSED,
Mn(CH;COO),-4H,O(JUNSEI),
Zn(NO3):3H,O(JUNSEDE  AFAZ  KMnO,
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2.2.1 BET

Azt Euje] HzEd 9 F 7|3Rne oA
AqAdA 2% stofA] N, adsorption—desorption
(Belsorp T mini, BEL Japan, Inc.,)& AF&3%
o}, Barrett—Joyner—-Halanda Wo2 =435t ZF
o= HzdA 9 71Fa7]E Atstiith

2.2.2 XRD

Az Fuje] 244 AmE7] {8 X-ray
diffraction(XRD, Dmax2500)2 ©]-&st1 ~78
HAEQ20)E 20° ~70° oA &AL st

2.2.3 SEM

Zujj 9 SEM(Hitatchi  Japan
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Table 1o &gittelze] wimdd 8 F 7%
FuE Yetidith 2427 S7hetel wet b

E9A 9 F B} AU & 4 U9

AA M} 73R urt Srtsken, S/ HEHA
o] CO Akl &5 74 & doke A
= =T Na,COsE HXAR  ARERE
Cu-MnE1o A= 1Cu-2Mn-Na-270C2] H]
FHHL 38 m'/g, & 71ERIE 0.626 cm’/g
oA 1Cu-2Mn-Na-470Ce] H|EHZA 10
m?/g, & 71383 0.378 cm¥/go 2 ZAsgoh
ol ALt SOl whet Ao AAdAt
o= AP 2717F AR of H|mHA T}
715507t datt Aow oA

Table 1. The BET surface area of Cu—Mn oxide and Cu-Zn oxide catalysts

Experimental variables
— BET Pore Average
Metal Calcination 7 =i volume Pore diameter
Catalyst mole Temperature (m7g ) (em®g™h (nm)
ratio (©)
1:1 270 3 0.028 2.088
Cu-Mn-K 2:1 270 8 0.041 1.656
3:1 270 12 0.046 2.058
1 270 38 0.626 2.039
470 10 0.378 1.869
Cu~Mn-Na . 270 43 0.640 5.615
470 4 0.262 1.862
12 270 9 0.600 1.849
CuZnNa 470 8 0.349 1.666
21 270 5 0.267 1.655
470 5 0.222 1.656
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Fig. 1. powder XRD patterns of copper mixed
oxide catalysts calcined at 270C with
different materials and precipitators.
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Cuét Mn, Znol A2 T2 JHAE o]8oto
Azg Fuf 5 @40l F2 270TCoA 248
ZujE0 AAYFZE ZASH] flote] XRD &
A& AASHleH, 11 AT Fig. 1o UESl
E]‘. 3Cu—1Mn—K°ﬂ/ﬂ Cuo'sMn2.504 :[LZ:-Q]'
MnsOg F+27F Yegal 037t A9l FEAF
b FEHIR BEEAL, o] MY 2
2Cu-1Mn-Na Zujo|xE= CuO a7} F=2
ZE) 9t CugsMn,s0432 o] B2 Ze=
gLt 2Cu-1Zn—Na AR ZufoAl:=
CuO%t ZnO H=7} FE et CuOgt
ZnO7F =94 Ao &do] 32 Zez
RZY=Ect, 2Cu-1Mn-Na®}t 2Cu-1Zn-Na Atsh
= ZolA Mn Atz ASEE o3t o
=7 g2 Zeg Hol Mne Cu®t IEAE &
st A A2 EActe AR AlmHh

20.0um, |HanKyong 10.0kV 10.0mm x2.00k SE 02/02/2016

HanKyong 10.0kV 10.0mm x2.00k SE 02/02/2016 20.0um  |HanKyong 10.0kV 9.9

200um | HanKyong 10.0kV 9.

Fig. 2. SEM image of

(@),(b),(c) 3Cu-1Mn-K, (d),(e),(f) 2Cu-1Mn-Na, and

(g),(h),(H) 2Cu-1Zn—Na, all of these catalysts are calcined at 270°C.
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Na ¢} 2Cu-1Zn-Na 482 Zufjo] ZH Ae)
E A7) $18ll SEM &4 A& Fig. 201 o
effidltt (@),b), (A Eol=o] CugsMnysOs4
= MnsOs2 AARE sl BAA Qe
Fzola, (d),(e),DoNA= FPBL ¢7¥olse] =
AYE CuOx= Holw, (g),(h),HlA CuO
2 A= 79 ol ZnO7t 7R S0l Y
Al = FHE YT SEME F5tHH
CuOE d7Jolgeiz2 ZnOE 7IEIFEHE YE

Z3t Cu-Mn A8kE EufoflA
g HAA o M2 Zujo] gAgdS ot

CUQ/] )=
H7] $lste] COAFRRINE-Z 25TCeA 350C¢]
SRSl Sastort

100

—@— 1Cu-1Mn with K
—O— 2Cu-1Mn with K
80 | —A— 3Cu-1Mnwith K
—m— 1Cu-2Mn with Na
O 2Cu-1Mn with Na

60

40 4

Conversion(%)

20 4

-20

T T T T T T
0 50 100 150 200 250 300 350

Temperature

Fig. 3. Catalytic oxidation of CO over Cu—Mn
oxide catalysts calcined at 270C with
different  copper
precipitator.
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Fig. 4. Catalytic oxidation of CO over Cu-Mn
oxide and Cu-Zn oxide with Na;COs
precipitator calcined at 270°C.
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Fig. 5. Catalytic oxidation of CO over Cu—Mn
oxide and Cu—Zn oxide with Na,CO3
precipitator with different calcination
temperature.(270°C  calcined  catalyst
(filled), 470°C calcined catalyst(blank).
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Fig. 6. Catalytic oxidation of CO over Cu—Mn
oxide and Cu-Zn oxide comparing
with Pt catalyst.
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