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80m12] DI wateroll 4.2072g¢] SnCl,-5H, 05 H7lsle] A2olA 2B HE o] &3te] 4o]FAL}.

o] galo] ¢tr]o}E A7) nl¥k(magnetic stirring) stollA pH7t 57F & wi7bx] Hrlekqich, 1 5
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Z 2.11 molS H7Fste] &S AxE AL AQdtas AAd 13 593 oz dFnfFo] E3H As)F
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AAld 3 ¢EnFo] =3E AN YeEd o 34 (Sn0-Al (1:0.33))

80m1 <] DI wateroll 4.2072g2] SnCl,~5H.05 #7}sle] 204 AHEE o] &3le] 4lo]F=sitt. 282 AI(NOs);
2 4.22 mols FHrlstel §AE Ax3 AS AQdstans HAAd 13 593 WHor dFnjFol =39 A3lF
A YreEds Axs9d.
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128 SoF 22893, HE FAE 3003 o).
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Scanning Electron Microscopy (SEM, JEOL-7800F, JEOL Ltd), transmission electron microscope (TEM, Talos
F200X, FEI)& o]&3&te] AAlo] 1 WA 32EE A" Y&z a8 golsgint.

T 15 #Fastd, WA = 19 (la)vw Ard 1258 49 YeEd(pristine Sn0,), = 19 (1b)= AAl4]
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X-ray diffraction (XRD, SmartLab, Rigaku) with Cu Ka radiation (A=1.5418 AZE o]&3s}lo] AAld 1 WX
2R Y Y54 2725 EA58id.

A = 39 (3a)oll M AAld 1 WA 3o.28E F4H % JCPDS card No. 41-
Z 5 Tgo] MydE o] Yolxe A
o

rir

=4 o]

Ao=

o
A

¥ ot
0,
ol
3
Au)
o
s
u2
t
=
o
dﬂ
[
NS
¢ >
Lo
N
1%
.,
ol
-
BN
=
jatal
hinss
o
2
H
ol
NS

R &= 39 (3b) R (Be)ellA - mAlSAl AstdFulE Fo] = As &Sl Ale] w7 Aol

_9_



[0122]

[0123]

[0124]

[0126]

[0127]

[0128]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

SSS0l 10-2465256
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Ultraviolet photoelectron spectroscopy (UPS, Thermo Fisher Scientific Co.)E ©o]&ate] AdFF (work
function) &elste] AAlel 1 Wx] 325 dd Yeede Megxs gelsigivt.

= 7E Fash Ak A4z AAld 125 @49 Yesd (pristine Sn0)] 4.3, AAld 225E €
U= e (Sn0,-AL (1:0.16))°] 4.6, Al o258 e vhedd (Sn0,-AL (1:0.33))°] 4.95 eIl

o= Sn0po] AAF el Ale] Fste] 7t7] v ddas 2te Aow dckdn.

234 6 AgEAHEHEH Q)

Brunauer-Emmett-Teller analysis (BET, TriStar II 3020, Micrometrics Instrument Corporation)ZE ©]-83}¢]
Ao 1 WA 325EH FA4E Yx=Ed9 IS 7t digt FAAHLEE gRlste] HaxHAS gdRlsiglt).

als

ki
()]
o
o

_‘4
5=

H A 242 Ao 12588 F4% YaeEd (pristine Sn0y)o] 22.082, Aol 227H
E2(Sn0,-Al (1:0.16))0] 28.439, AAld 3025 E F4H Y==4(Sn0-Al (1:

)

A9 oo 0.33))] 78.087
& UEhiglth. ol SEN, TRMOIA SlsiRel, mgo] AR taevhe el Alo)=7h gadel W
Aolz FaE ol MEwAe] F7h Aow wuEvh. Ea, XKD, XPSE Fohe] wgo] AANUA A4 2
gl A4 Eol 1S 7haste] wgAe] Eolge Ao e,

AFd 7 7kx A BEA Hrt

Ao 4 YA 69 whe} Alzd 7t AAE Ay s|E 7 ke Al Wi, AA AlZE 7hs A4 A ~E
o7 JtA A EA AslArt. B FE7FA9 o2 (Air) 7F2~E MFCs(mass flow controllers)E o]&
sto] E3skgltt. < 500scem®. 2 AL olof(air) AEILue] AdE Ra, HE F5712=7F EAE o
£ Rg® 3713k 2l (keithley) 24508 o]&3le] A& ZA4sk3lth. FHE(Response)= R = Ra/Rg(¥4l
d 7r) R AEEA 4% (Response time) © H3E 5 7t ST, HET EES A3ghe] 00%=
A3ttt

AA e 4 WA 6ol wet AFE Tk A A ILS) 7 AN EA B 29E = 8o YEhdY. vt
2 AA Y FErALS) Thed g ek, eEEe] A%E E 9 2 ol 1 1o YERSIY. AAld 69
et Azg 7k A9 FaleAas EFshE 718 72 (GHO0H, NH, CHs) 10ppmell tieh Aed 74 ag=2g

&= 100 “eEbAT.
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Iﬂ o
X
NN

Z 1
H,S 7}~ F=|AAd 4(Pristine Sn0,) 21Al e 5(Sn0,~A1(1:0.16)) A Ao 6(Sn0,-A1(1:0.33))
(ppm) ST ((Ra/R |5 %(s) [ SE(Ra/R [R5 %(s) | EE((Ra/R | TSEE(s)
g) g) g)

20 7.13 9 14.18 238 17.38 35

10 3.69 7 7.21 247 8.76 53

6 2.48 8 5.31 230 6.72 117

2 2.00 28 2.42 152 2.71 162

= 8% Faushd, AAd 4 WA 6ol wel Ax® ks AX B FE44 7k 20, 10, 6, 2ppme] T3] n-
types] AEL Mol Ao et Ed, RE Foheh b sRdA AN 6o weh Az ke A
)

A1(Sn0,-A1(1:0.33))7F B £2 HE=s Bt
E 99 % 15 Fushd, AAld 5 92 6ol mEk AFzE 7k~ A (Sn0,-Al (1:0.16), Sn0,~A1(1:0.33))+= A A]
o 4o we} A" 7k~ AA (pristine Sn0p) BTt WS 7k~ g %7F BF =3k},

ey, A 49 wheh Az 7k A (pristine Sn0p)7F AAle] 5 B 6ol whEk xlZzE 7k A4 (Sn0.-Al
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(1:0.16) Bt} o] mhe & S=5 Yehdl A gelsiint.

A

1_4

T 108 Fastd, WA X 109 (a) 2 (b)odlAl AAlof 6ol wa} Alzzd 7k~ A (Sn0-Al (1:0.33))+ ZH
o] 7}zol thall FErEALS) 8.76, CHOH 2.42, NH; 2.41, CHs 1.149) Z%ZS vehidel. webs, A4 6
of whe} AlzE kA& AA (Sn0-Al (1:0.33))7F BF 7h diH] 354 (S) 7F=d sk 843 3357 e

AL gkt
AXe F& 94 HaEo ##st = 109 (¢) B (E Fustd, Al 6o me} AZRE 7k A4 (Sn0y-Al

p
(1:0.33))9 At&E ORH%oIA Q] Fatha(L,S) 7F29 #Hemi= 8.760|UAw, Aul&Ert 30RI%E E=ol3 <
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i
®
E
S SnOL-Al (1:0.33)
20 30 40 50 80
2 Theta (degree)
b G

$n0, (101) Sno; (211) |

: A0,

Normalized intensity (a.u.)
Normalized intensity (a.u.)

32 33 :34 35- 3% 50 51 : 52 53 54
2 Theta (degree) 2 Theta (degree)
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