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Preparation of Manganese Oxide Porous Nanostructures using Amino-acid
and its Selective C;Hg Sensing Properties

Kwon-Il Choi and Jong-Heun Lee*

Abstract

Porous manganese oxide porous nanostructures were prepared by amino-acid-mediated solvothermal self assembly reaction and
subsequent heat treatment at 600 ° C. When Mn-precursors were heat-treated at 400 - 550 ° C, the sensors did not show significant
gas responses. In contrast, the manganese oxide heat-treated at 600 ° C showed the significant gas responses, that is, the resistance
decrease to 100 ppm C;Hg (R/R, = 2.17, R, : resistance in air, R, : resistance in gas) and the resistance increase to 100 ppm
C,HsOH (R,/R, = 1.92). The opposite change of resistance upon exposure to C;Hg and C,HsOH was discussed in relation to the

mixed phases of manganese oxides with different valences.

Keywords : Manganese oxide, C;Hy, Selectivity, Gas sensors

1LME

AlSHE BHEA|g 7FAAA = BEeA] A 53 7kA7) Bh
slo] HHAIE= 2|8} WS £ =4 k= ZHA] 7pAE A
gitH1, 21, HEAQl A EARA nd ASkE BlEA =
800,13,41, Z00I5.6), WO/, In,04(8). Fe,0,(9), TIOJI0.11
9} p¥ HHEA] 22 CuO[12-14], Cry04(15], Coy0,[16.17] 50|
‘I‘:rLEI et

ARSHE WHEA|Y 7FAAIA oA &) 7k 282 B 34
dojuf= Hhgo)7] mzell =2 78 S-S 471 fleiA ==
HEHAE FAsHHA SHo] AA dojub= e mano—
wires)[18-20], Y= H (nanocubes)[21], YxHE
(nanobelts)[22], T%T?‘L(hOHOW Spheres)[28—27 ASTE
(hierarchical structures)[28-31] 53 22 17154 U F
25 7t2AIA o) S-8oks At s HEE 1 Qict,

Bl A|E TEAKIA S AR 2 2ekde mAzkAel HEA
AA7L olgeke Foltt, ng Wh=A E4S CoH,, CoH;0H,
CH;COCH;, CO 53} 2= ShlA] 7kA5 AAIS of 25 A9}

o v oo

aH st AlA A3} (Department of Materials Science and
Engineering, Korea University, Seoul 136-713, Korea)

+Corresponding author : jongheun@korea.ac.kr, TEL:+82-2-3290-3282,
FAX:+82-2-928-3584

(Received : Nov. 15,2010, Revised : Jan. 4, 2011,

Accepted : Jan. 19, 2011)

JSST. Vol. 20, No. 1, 2011

o] g HZR 27HE Uebel NO,S} 22 ARBHY 7
2 AN i k2 Age] 74 20E ekt o] o)
ol S 7h0t ARBHY Fhae] e BEkshAT e 3
14 53 3] ofle, ol A sl St
M2 S0 A7H3009k 8B w33 A
7 slen of 7] @elcy

i‘..>: %
2
o
)
rlo
_:L

Fol A3lE 7R = B2

ok et 4o) A2 el 4 glo0], 2 40| S0l
o} AHRO) AL Tk 78 A Ag sk Aa 9 Swo] 24
A9l Gape WA BE ]2 ZHTORA 943 B4 7
S BAS AR 4 e Aoz v|YE

AT NS SIS olgate] thEA) Mn0,E B
Haon] o] olgste] CH, 7HAZ AdHoR FHsHY

A7) 7PN E TR,

N
n>
oo
0Z
It

2.1 MnO,2| &M

0.075 g MnS0,(99.99 % Sigma-Aldrich Co., Ltd.,
USA)¢} L(+)-lysine monohydrate (99 %, Acros organics)
0.082 g& 284 50 mlo] H7I8ko] 5012 £k 100 ml

7647



Preparation of Manganese Oxide Porous Nanostructures using Amino-acid and its Selective C;Hg Sensing Properties | 65 |

33]9] BjE2o] 2gE $9TH 87100 $11 %, 180 °ColN
PATEL £ TSI YUY F Seom ya Y

e e ST
oA 24 A7t &<t Azt zE 28-S 600° Coﬂ*i 24
k&3t 3k3te] MnO

2.2 AH 24

Holzl Fe] gt AR5 BASH] flaf X-A )&
47](Rigaku D/MAX-2500 V/PC, Cu K line = 1.5418 A)7}
AREER O field-emission FAMIAFA YA (FE-SEM, S-
4300, Hitachi Co, Ltd,, Japan)< o] Hako] mops B
Eyieg

FAE MnO, B %%#9} Il slurrydHl= Au
13

EPOI FHRO| Fogof 27215 ¢
255 600 °CZ FAAA 2 ARE 5 &
AElgt £, 400 “CollA] 2 AIZF F2t QP A HTt, o] & 7kA
4% 500 cm3/min®.2 1% 0}01 100 ppm FE9] CsHg,
C,H,0OH, CH,COCH,, CO 5 o] SHAA 7kl distod
400 ° CollA 7k A& %@6

Pt W|re
Au electrode

Al,O; substrate Sensing layer

Fig. 1. The schematic diagram of Al,O; substrate patterned Au
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Fig. 2. The schematic diagram of gas sensing measurement. Tube
furnace was used in this study to maintain temperature.

Fig. 3. SEM images of : (a,b) as-prepared powders, (c) powders after
heat treatment at 500 ° C for 2 h, (d) powders after heat

treatment at 600 ° C for 2 h.
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Fig. 4. X-ray diffraction pattern of : (a) as-prepared powders, (b) after
heat treatment of (a) at 500°C for 2 h, (c) after heat treatment
of (a) at 600 C for 2 h.
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Fig. 5. Gas sensing behavior of heat-treated specimen : (a) at 400 C
for 2 h, (b) at 450 C for 2 h, (c) at 500C for 2 h, (d) at 550 C
for 2 h, (e) at 600 C for 2 h.
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Fig. 6. Gas response of the sensors heat treated at 600 C to 100 ppm
C;Hg, 100 ppm C,H;0H, 100 ppm CH;COCHj5, 100 ppm CO
and 1 ppm NOx.(Measurement temperature: 400 C)
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