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Filter expansion aerosol generatorZ A3+ BFdEadel o5 HepEo] =3F AslEAsn G2 B34
Azstdct. BeHEs ¢Fre] Fr) 4 qlake] AN Felo T A¢E Ao v =99 g
B AEFA e AYAAS whelslginh JAES A Rute|2E F7)9] TRl Yl E 7HRc) A BrlelaE F79|
PAHEL vheule] =27)9] PAE A ER ojFiFHor olFAe] FeE JiY. ZebET dFelvrt 42 AV
gake £ AT Qe di ZdAe] Frkslg.ov, FA A7HE At 21Ae] Rt Al
mina source 4] ‘aluminum isopropoxideZ AF&-3F 73-$-= aluminum nitrate & AHE3F QiAbRch & THAHS 7H o B3t

A el Zebg FAEE 19%39c).

Abstract— Palladium-doped mixed particles of tin oxide and aluminum oxide were prepared by spray pyrolysis using
filter expansion aerosol generator. The effect of palladium and alumina on the crystallinity and morphology of tin oxide
particles was investigated. The crystal growth of tin oxide was retarded by doping of palladium. The particles were sub-
micron in diameter and had spherical morphology. Submicron size particles consisted of several nanometer size primary
particles, and had hollow and porous morphology. The BET surface areas of tin oxide particles were slightly increased
when palladium and alumina was separately added to the tin oxide particles, while the BET surface areas of tin oxide par-
ticles were decreased when palladium and alumina were added together. The mixed particles prepared from aluminum
isopropoxide as aluminum source had higher BET surface area than that prepared from aluminum nitrate. The dispersion
of palladium in the mixed particles was 19 %.
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T B3] Azel digt B H2sli6, 9-10).

€ A7ellxi= A2y ]2 Filter Expansion Aerosol Gen-
erator(FEAG) process& AH4-31o] R G2 o) o3 Balgo] o
A% SnO/ALO, B3AE Azstx, Zoial B2bEH binderd] in-
ert oxide®] F-ARY £ oo}y glr}.

2. ey

3 G0 VAR o2 B A Wy ] FEAG
processE AH§-3151cH{11-12]. FEAG processi= The H-Fo 2y
SR @) AR AR Fo] BAH T Axsh diaol o8] <
A5o] Azwr}.

B}—%éi stannic chloride, palladium chloride, aluminum ni-
trate % alummum 1sopropox1deE ALg-shgdr). Wk gohe 7hzle)
" A ZFel o] Algsleic).
Aluminum sourcei aluminum isopropoxide & AF8-3l= A9 alu-
minum isopropoxide S 80 °C2] E-ol|A] 4:3}X]7| 7 Auke] Rato 2
AA A LT BE Po) ARgEFITH13-14]. ¥hES] Fe 60
torr2 LA3HA 2| A7k vRe7] L5 = 600 °CellA] 900 °C7}%]
Hshgich QW IAE T718 AHesisdch S09) £ BEE 032
mol/I2 LA &HA {2 A Zc}.
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A =F 5435150} Multi-point BET ¥ ol 2)#) palladium} in-
ert oxide7} AFB1FA J1Ake) Mo U133 8ke ZAbshain).
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Fig. 1. XRD patterns of particles prepared at various temperatures.
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Fig. 2. XRD patterns of particles prepared at various doping con-
centrations of palladium.
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Fig. 3. XRD patterns of particles prepared at different adding amounts
of aluminum oxide.
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4 A AMSse 449 $5%, A 27 2 ws7) )
melx ofgkg Wkt 7ha) wH12]9) A Astel ¢JsH FEAG
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Fig. 4. SEM photographs of particles prepared at 900 “C by the FEAG
process.
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Fig. 5. TEM photographs of particles prepared at 900 °C by the
FEAG process.
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BE 7h2AAE ) 59 haeh AN EAe) ERigad)
o RAXEZ Ae] BRAL A T0 FaT W@ Fe
olth. dubde 2 glate] vl g A9 Frhs rpaAi g 7ha e
2] Z715 7142t} Table 10 w-87] €57} 900°Cd o #|==
S48 AR dlsh BepE Bl Aolael BE Ut
59 2HAL depigich. BekEs S2eIs) 242 Solk Abs
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Table 1. BET surface areas of particles

Sample wi% Pd  wi% ALO, Bi:a (i;’lf/f;)ce
sn 0 0 575
Pd/Sn 0.5 0 61.1
AlSn 0 30 825
0.5Pd/Sn_10Al 0.5 9.5 34.4
0.5Pd/Sn_30Al 0.5 295 293
0.5Pd/Sn_S0AI 0.5 49.5 314
1.5Pd/Sn_30Al 15 285 413
3.0Pd/Sn_30Al 3.0 27.0 462
0.5Pd/Sn_30AI(AIP used) 0.5 295 82.4

Ztole gehEd 4Fuhrl S AR A9 glel % u)
FHo] 824 m/goR 2 2A oA &Fulv} 18 2A] aluminum
nitrate & AHS-3F 74991 290.3 m'/g B} 2.8u] Z7}3) o v, S35 A}
54 129 573 mig MrkE & MEDHE ehigich ol 4
% aluminum isopropoxideZ AH3¥F 74-9ol] mEHAL] QA}S0)
AzE AL A QiAo B4lse] ol G2} wEw
A& 71x]7] wFolr}. Aluminum isopropoxide ZHE] J& &g &
F 8922 Mgk A Solle & Al B seedSo] EAl5] w)
Toll ¥l ngHAe] Qlxlge] Azt o]Hg A= lithium
aluminatet} magnesium aluminate QJAFE A 235} 73-%-o)] aluminum
source 241 aluminum nitrateE AHE-¥ #-$-¥r} aluminum isopro-
poxideE AME-gF 7 $oll B} & WA gJa} o] AzH Ao}
4 x]gkc}[13-14]. Fig. 6& aluminum isopropoxide S AR4-&F 7-$o)|
Az A3ty B34 QxS SEM Abzlelot. AL alumi-
num nitrateE AR 739-2} w]=F FeE 7}x) 3 ). Centri-
fugal particle size analyzer& AH-3le] &%} Q159 HF =7)=
0.86 pmo] %, A5 HfH-F-2 0.5 o]4} 2 um Aoel] A3},
2ehEs Ao} a2 27} 05 %S} 10% HoHE A3k
A 3l ds O-H, HAel 23] BebEe] A 2AlEE =
3dct. Geatelal o) 2Ao] Az bl 2z A3}
I 7S d 2& gelEe] BAEE 4F0d 9824 al-
minum nitrate®} aluminum isopropoxide & AR&-gF 730l 7+2} 199
¢} 8%%At}. Aluminum isopropoxideS ARS3} 7ol AbslZAd
AL v gHAL Zolsht )9 Ak Zasidc). La-
baeu {6} 253 FFdFaHol &) B A} 2+ 900°Ce)
MR 2AA Az GehEe] £9E AR QA g

poxide as aluminum source.
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AFefolA olE o] 2l Bekrae) 0%/} AR AHFA )
2} ol ZA3HE Relch. oleldt 43S FEAG procedel ] Az
5 A3} B3A o] 443 aluminum nitrate S ARE-EE 739l
YehEe] $ALEE 27 %elch

4.8 £

FEAG processE AH2-g B5d 2ol o8 &nf 988 3=
43} binderel o} Frhe AkskEA B3-S A 28I
Hl-2- 27} 800 °C olAbellA] &=¥t AR L] AFA IAE ¥4
ou}, BebE3} inert oxidedl AFulvir} ksl o] AA GRS b
satoiet. GFvivke AR iAoy FAY AR 24l
o] g)¢lc}. FEAG process2] 2+ A A7 wlFof vlo]2E =719
spherical¥dt B34 xS 4 Yevle] =719 A AAHE
o] Foix glow, &o] ¥l t}FAe] FE 7H3ich. FEAG process
A Az B3 A A7 gebEs &FEGe] vkl
meha Bl Eio] v 8-S wigkel. gebEn GFvhvrt 47
A7H ASells A qlate] v EdAol 57.5mYgellA 61.1
m’/ge} 825mYg e 2 tha Folslgl o, BelEd Rt B
Aol A7HE 7 $olle B3Ae] vlEgAe] &3t 485 Q1A
FoAe] v ER Zhasigich gelEs 4Fo bt AR Abst
F4] BihAlolA gelge] ko] A2 0.504 3 wt%7hR]
2713 o] v E9HL 293 mYgellA] 46.2 m7g o3 B Wk} 9l
sich. Aluminum source 24] aluminum isopropoxideE AHE3F 73-%-
o= aluminum nitrate S AME-3F AR} B3hAe] w]Fe] 293
m/gellAl 824m'/ge 2 F7lslgich BeElEe] BAlEE e
GFrr) Zhz A e 2 0.5 wi%s) 30wt% A7Hd 73Sl 19 %5
713t

11.
12.
13.
14.

15.

gk

#uE

. Xu, C., Tamaki, J., Miura, N. and Yamazoe, N.: Sensors and Ac-

tuators B, 3, 147(1991).

. Nishizaka, Y., Yokoyama, C., Inumaru, K., Okuhara, T. and Miso-

no, M.: Sensors and Actuators B, 13-14, 355(1993).

. Lim, C.B. and Oh, S.: Sensors and Actuators B, 30, 223(1996).
. Cho, W.1,, Cho, B.W. and Yun, K. S.: HWAHAK KONGHAK,

28(4), 430(1990).

. Jiménez, V.M., Gonilez-Elipe, A.R., Espinés, J.P., Justo, A.

and Fernandez, A.: Sensors Actuators B, 31, 29(1996).

. Labeau, M., Gautheron, B., Cellier, F., Vallet-Regi, M., Garcia,

E. and Gonzalez Calbet, J. M.: J. Solid State Chemistry, 102,
434(1993).

. Yamazoe, N.: Sensors and Actuators B, 5, 7(1991).
. Tournier, G., Pijolat, C., Lalauze, R. and Patissier, B.: Sensors

and Actuators B, 26-27, 24(1995).

. Lee, J.H. and Park, S.J.: J. Am. Ceram. Soc., 76(3), 777(1993).
10.

Schmatz, U., Delabouglise, Labeau, M. and Garden, J.: J. Elec-
trochem. Soc., 141(11), 3254(1994).

Kang, Y. C. and Park, S.B.: J. of Aerosol Sci., 26(7), 1131(1995).
Kang, Y. C. and Park, S.B.: J. of Mater. Sci., 31, 2409(1996).
Kang, Y.C., Kwon, S.W. and Park, S.B.: J. Colloid & Inter.
Sci., 182, 59(1996).

Kang, Y.C., Choi, J.S. and Park, S.B.: J. Europ. Ceram. Soc.,
In Print(1997).

Kang, Y.C, Park, S.B. and Kang, Y. W.: NanoSTRUCT. Mater.,
5(7/8), 777(1995).

HWAHAK KONGHAK Vol. 35, No. 4, August, 1997



