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antimony (Sb) has excellent electrical conductivity and band gap, such that the semicon-
ductor can be applied to thin film transistors and the like.
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[150]
[151] AN A: €0 FTAHE E3 AL-Sh-OA] AHFE vr= A 9] A=
[152] WA (1) Z-2A gao] Az
[153] Su 2 A 2- | EA] | B2 S mLol] &F 1| oA EolAIEYo]E 0.1 M 2

QFE| 21 obAElo] E 0.1 M H7tatar, Fu & 2o gholnl 120 uLE
A7HeE F, 80°C 9] aRE7| ol A 241 ZF 52t 700 RPM 2. = 5l ¥HA] A Al-Sb-O 7|
Z-7 §A g Azl

[154] @A @ &2 2" 59 34

[155] Azd &2 89S 1 mAHX 2 D83} 100 nm 2] Sio,
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A FEE o] &31o] 3000 RPM O & 20% &t 2\ FH s3It 29 &

g S A5t
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g0 A 55 | ex | ay
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OIMELIEZ (5mL) Ol 22| Z(4.5mL) AlCl; (0.4M) | SbCl; (0.4M) | 0.8M | 80°C 6h

1l

OtM ELIEZ(5mL) o222 SEmL) AlCl; (0.4M) | SbCl; (04M) | 0.8M | 80°C | 6h
OtMIELIEE (9mL) o &2l 22[&(0.9mL) AlCl; (0.4M) | SbCl; (0.4M) | 0.8M | 80°C | 6h
OtMELEZ (9mL) o2& Z2[Z(1mL) AlCl; (0.4M) | SbCl; (0.4M) | 0.8M | 80°C | 6h

Ot ELEZ 6BmL)
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O ELIEZ (6mL)

OM ELIEE (6mL)

OIMELIEZ(6mL)
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Ot ELEZ (6mL)

=2
=

Z@ml) | AIC(0.2M) | SbCl;(0.6M) | 0.8M | 80°C | 6h
E(mL) | Alcl; (02M) | SbCl;(0.6M) | 0.8M | 80°C | 6h
2|2@mL) | AlCl;(0.3M) | SbCl; (0.9M) | 12M | 80°C | 6h
Z@ml) | AlC;(04M) | SbCl;(1.2M) | 1.6M | 80°C | 6h
Z@ml) | AlCl;(0.5M) | SbCl;(1.5M) | 20M | 80°C | 6h
ZE@mL) | AlC;(0.7M) | SbCl;(2.1M) | 28M | 80°C | 6h
2|2@ml) | AlCl; (0.6M) | SbCl;(0.6M) | 12M | 80°C | 6h
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OtM EL|EZ(3.5mL) o2 aZ2|Z2(6.5mL) | AlC (0.2M) | ShCl; (0.2M) | 04M | 80°C | 6h
O ELEZ(3.5mL) o g2ZelE6.5mL) | AlCl; (0.4M) | SbCl;(0.4M) | 0.8M | 80°C | 6h
OIM ELIEE(E.5mL) o 22 Z2[2(6.5mL) | AlCl; (0.4M) | SbCl; (0.2M) | 06M | 80°C | 6h
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[162] [3%2]

20 7 H| 5 | 2% | mut

2-H Z A0l EFZ(10mL) Al(NO3); 9H,0 (0.1M) Sb(CH;CO,)3(0.1M) | 0.2M | 80°C | 6h
2-O| S A0 EHZ (10mL) AI(NQ;); 9H,0 (0.7M) SbCl; (0.1M) 02M | 80°C | 6h
DMSO (3mL) O|¥7|d Al OFMIH|O|E(0.1M) SbCl; (0.1M) 0.2M | 80°C | 6h
2-HE A0 EHS(5mL) AlCI; (0.1M) SbCls (0.1M) 0.2M | 80°C | 6h
2-0| ZAIOEHZ(5mL) AICI; (0.2M) SbCls (0.5M) 0.7M | 80°C | 6h
2-O| Z A0 EHE(5mL) AlCl; (0.2M) SbCl; (0.2M) 0.4M | 80°C | 6h
2-HI Z A EHZ(5mL) AlCl3 (0.1M) SbCl; (0.3M) 04M | 80°C | 6h
2-HIE A0 EHE (5mL) AlCl; (0.075M) SbCl; (0.325M) | 04M | 80°C | 6h
- ZA[OIEHZ(5mL) | Al OfA|EOFA E L0 E(0.1M) SbCl; (0.1M) 02M | 80°C | 6h
2-HZEAIGEHZ(5mL) | Al OtMIEIOLM EH[O]|E(0.11M) SbCl; (0.1M) 0.21M | 80°C | 6h
2-HIEAINERZ(5mL) | Al OtMEIOtN EH|C|E(0.12M) SbCl; (0.1M) 0.22M | 80°C | 6h
2-HSAIOEHZ(5mL) | Al ON| 0N EH[O|E(0.13M) SbCl; (0.1M) 0.23M | 80°C | 6h
2-HEAIELZ(5mL) | Al OLMIEOLMIE L0 E(0.15M) SbCl; (0.1M) 0.25M | 80°C | 6h
2-HIZAIOEHZ(5mL) | Al ORA| B OLM E 0| E(0.2M) SbCl; (0.1M) 03M | 80°C | 6h

[163]

[164] o} 3 3¢] A A A]efol] u}-& Al-Sb-OA Ats}E A o =3 3
AN AEEE BRI o, o]l & & v vhef ERNA 2 Fol 4§ 7t
TS AT 5 %Tﬂr 7|4 WMEWE UV-7HA 33 &3 A= A 5 9]
T4 E S 58ko] BH-E 3 (Tauc plot S 18] 334 =313 Ab319l 5L,
A7 AEE = AL ‘;’-l & =} 55 (First-principle calcualtion and Boltzmann
transport equation) %2} & 2 A& ¥ ¢l o},

[165] [3%£3]

3}k i = 7Y A7) A =5 (1/fQ/m/s)
n-E¢ p-EF
AlISbO, Cmmm 3.72eV 99.456 20.3094

[166]

[167]  AAd Al: Al L Sbe] A3 v] W3}

[168] 371 Aol ASHEAT AAE whEaE], ol 2A 20 5 A o) §hE s
obA| Evol E- o H Rl S F& AR SaL, g A A B Qe R Y
AA S et L4 92 Axe F 29 29 sto] 57 27 nme| 4H3h=
RESA] HhehS 151 400°Cel A A 2] st Qi) ol W] A=A =] & ¥ sho
Al-Sb-O7] AF3lE ¥hs A uhet o] Al: Sbe] ¥4 EH]E 5:1,3:0, 111, 1:3
1:58 2233t} o] 3 AHE} 2 vk A vhu) Aol ITO A =2 & Al 3lo] what
=94 2B (TFDE A2 @ 5, 4714 542 Ao

[169] % 4a WA S5c= thoka ALS 0] 2 Sufjo] 8o TAH o T AzH AR
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