J. KIEEME
Vol. 25, No. 8, pp. 626-631, August 2012
DOI: http://dx.doi.org/10.4313/JKEM.2012.25.8.626

-I

3y 2R

626

dEsliEol 2lsl gHE SnO;

Lic it 712 28 §4

s,

ASS, sy

'AgdstE AnFey

2 e

A2A &
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Abstract: SnO-» nanoparticles were synthesized by flame spray pyrolysis, which were directly deposited

on Pt interdigitated substrates. Gas sensing performance was evaluated for various gases such as Hy, CO,
H,S, and NHs, and it was compared with that of commercial SnO: nanopowder. The synthesis of SnO:
nanoparticles was also conducted in various solvents. As a result, the primary particle size was changed

with the solvent of precursor solution, and their H» sensing properties were significantly affected.

Keywords: Flame spray pyrolysis, Gas Sensor, SnO; nanoparticles, Porous film

1.ME2

AZ 24 Jdyrgez ZPPa e Fi k=
2 oatsteka  (CO), #FstFa (HS), A3d4a
(NOy) 59 874 7128 ZAse 71€° 8757
A [1-3] B 7122 #AAsE 7t2AAMd A &
Aol Gz Zdigzn ok dFd B9 7h2AA
Z MEAE t2ANE FE5AEY AH7] AEEY
B3lE ZAsd JtAE AR EE Wz, i
EF-gFd o3 FEAES HAZTHSF (electron
depletion layer) 719 71 2 #ao] 1 felE 7

2 Qo [4]. 53] B2 FHAZRE F SnO= A
}Rl BEAY t2dAE FERD JE 42 o

a. Corresponding author; shhong@snu.ac.kr

kg 7p2o] e HEo] 5o Ft [5-7]

‘”Eiﬂ"%‘ b= AA G AHEEE G4 35 AEE
2 UyxgAe) dez Hed A5 58 2

5-*5"% et Zeid Aok (8l ol A7 A

w9 MgE fxaE 7t29 F-83 @30 Y
El?l"l JAR Z4E FA3 HWolA7| "ot E
g UeFzEe at 27] ogdE YTEE ¢
of EAstE 718 A7) R u]& EF sp2o] it
o 4L Fo] 7tA ASEAC B 4¥E EoHu
a4 ¢ 9]

AANA Y 72 25438 S A8 E-
A(sol-geD [10], 44 ¥ (hydrothermal) [11],
3o B ARy (flame spray pyrolysis) [12] &
o] theksk wo] Hgso] Sk 1 FAAME 3

o]p r1o



CEREREL LS

2 graye qHyde 474 S92 e
B9 elA WEAVE PHOE BE WS E

#e WSAVOE As AR e e
A4S 2S¢ 4 Ao B B dRAYe Aus
2 3 Aspae 3, AT, 8, § = 59
34 229 24¢ B4 oY 4, Fz2E 7Y

F gtk [13-151

2 A7AE A43E Sn0; rUAE HY ¥
5 arade olgsted ¥4sn, 47 W Aol
Sed 7@ Ao FRHFeEM B34 Sn0% e
4t AzE B4 Sn0.2e ol gt 44
hrol UiE BE AEE P ME HIFEES Hol:
$4E £4 b2 FSEAS FASRGE £, 59
25 Agdgel Agst AFA 4o ujg W
GNA AR 21E HEHCR 2HT & YUe
G2 7hael FEEACIS ol W Asugk

#

2 8 9y

21 Y EF LENHE 0|88 SnO; LYK
o] &M ¥ Lix Xt BY HI}

SnO» Yx=gdate] 4L 98, SnCli-5H.08 5+
7o 02 M8 & = %ﬁﬂ"lﬁ A 741 gde 2
&t 8 AFA 4 2539 £5FE 9

AHGeE P3P F of2 7hxo] o 4 ¥
A4 7hzo] oF] A E 3F oz wEA FY
Ak, =3, dAH fdo] BulE FrHH oz WA
A7k Sn0; Yied#e] HA4& A} 424 F
F, vere oeke Zawgo] fujol  SnCli-5H.0
£ 01 M9 & BEE &84z F 2 M9
FAAR S HEIAY. FAHE SnO: Hi=gAte] Fe
X-d 3Hd #£A47] (XRD, MISBXHF-SRA, MAC
Science Co.)& Ab&-ste] &Rlstgion, wAy+xE A
AE FAAZE 7 (FE-SEM, JSM-7410F, JEOL)
& AHgete BAsY. ==d Agg dA 2719 4

WE 98] F3Azdu] 7 (TEM, CM20, Philips) 4
& F3srt

2.2 7kx MMe| HE % Jtx TS BY §F

7hE e

Am

A

3

e

e, WE (Pt) A=o)

4

7], #2598 W8E pp. 626-631, 201241 89

AER 5 627

comb-like HelZ &7 ALO; F& SIS0, 71%9)
o s #7 d¥sl FHL $a Sn0, YA
37 FRach 3% A, 7189 LEE 10CE 2
AL, FF F /we] ARYES FHAII 9

8 600Ce) S=olA 142 &< F A E A3}
Aar. =3, 39 BF dRHUE o8 AT
Sn0> Yi=i#eke] v E ¢ AldrichAte] 483}
SnO:, Yi=#ael 4A AlAS drop-coating B S
T3l Az

Y #43E& (Au) o]

F3 AzE AAM AHEL
ol WF (P) A3 AZAANA AM AFe FAHE
A J2E FAssen, S49 AN AHEE A7
2 el vixg A= FE A FASFAG. 7tE
#e 54L& 47 1,000 ppmd] 2 (Ho7bs R o

Abstgka (CO) 7h29 100 ppm &34 (HeS), 200

ppm ¢Euoel (NHy) 7F29] diz] 2=t oen, &+
e di7)7bae Wzol 7iw FYIFUA AA ] A

e S48 39 £F dEAE ol 8sto A
g SnO; YieYAtet 483 Uxgde I 7t
o i3l 400Te HE2=olA FAHE FPstgon,
g SulE AHSste] FAF SOy Yi=YAHe]
27§ 54& 200C~600To #F2E YA F
7HHez FASAY. 7t2AEEELe A 2 @
SHEE Hrlsised, #SES wMESEE 77

T 7|17z A9 AF b FE FA b2 A 9
Age] w&d 90%e] AWt 2asHE Az
ez Fejsad.

3. ¥3 % 3F

31 38 BES HEHYHSE EHAMS SnO; LIy
el 7tA US BN

ad 12 FFF

€ 8uiE ASE HFA 84S

olg3te] g 5 LA o3 FAHE SnO:
Yreatel X-A #HEeld. EE FHHE A 59

SnO; cassiterite’d 7 ¢33 AFS s, 1
o] 9] o] CV' de slae #FEHA FUd ol F
8 3t &5 dwsiHS ARSstd F7HHQ EA g
#4 glo] 243E SnO, Yx=yA7l FA4ELS 9
‘?-l' At

¥ SnO, YA dxe FH34 gle] 3}
F AdEsES 7199 I AYso FAH

He % b

o= ]
o



628 J. KIEEME, Vol. 25, No. 8, pp. 626-631, August 2012: H.-C. Kim et al.

Intensity (a.u.)

-

10 20 30 40 50 60 70 80
20

Fig. 1. X-ray diffraction patterns of the Sn0:
nanoparticles synthesized by flame spray pyrolysis using
aqueous solution.

Fig. 2. FE-SEM images of SnO:; nanoparticles directly
deposited on AlLO; substrate; (a) plan view, (b)
cross—sectional view.
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Fig. 3. Response transients of SnO. nanoparticles toward
various gases; (a) Hs 1,000 ppm, (b) CO 1,000 ppm, (c)
H;S 100 ppm, (d) NH3 200 ppm.
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Fig. 4. (a) FE-SEM image of commercial SnO;
nanopowder, (b) Response transient of commercial SnO:
toward H: 1,000 ppm gas.
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Fig. 5. FE-SEM images of Sn0: nanoparticles
synthesized using various solvents; (a) deionized water,
(b) methanol, (c) ethanol, (d) propanol.

Fig. 6. TEM images of Sn0: nanoparticles synthesized
using various solvents; (a) deionized water, (b) methanol,
(c) ethanol, (d) propanol.

FE-SEM o|v#]& ®eZr dzg &ujE AL
B, FEAe] ATA &98 AEE A fAMS
A 4 derge 271& 2 484 Sn0: U=
Aol Fao] mE AN #AZHAG F o A
A dx27]e) g fls) TEM £4& 5333



630 J. KIEEME, Vol. 25, No. 8, pp. 626-631, August 2012: H.-C. Kim et al.

150
b —u— D1 Water
= (a) —=— MaOH
g 120 - - E1OH
—w— PrOH
S
o
€ 80
. 60
=
3 *
e r—
©w =
200 300 400 500 600
Temperature('C)
100
- (b) —=— DI Water]
S g0l . —+— MeOH
= —a&— E1OH
P —w— PrOH
g “ ~
§ 44 \
§ %
20 4
3 \
““"“-.—
o y ——— v
200 300 400 500 600
Temperature('C)

Fig. 7. Sensing properties of SnO: nanoparticles
synthesized in various solvents toward 1,000 pm H: gas
as a function of operating temperature.
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