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Abstract © Aluminum and boron co—doped zinc-oxide(AZOB) powders as transparent conducting
oxide(TCO) were prepared by spray pyrolysis at 900°C. The micron—sized AZOB particles were
prepared by spray pyrolysis from aqueous precursor solutions for aluminium, boron, and zinc. The
micron—sized AZOB particle after the spray pyrloysis underwent post—heat treatment at 700°C for
2 hours and it was changed fully to nano-sized AZOB particle by ball milling for 24 hours. The
size of primary AZOB particle by Debye—Scherrer Equation and surface resistance of AZOB pellet
were measured.
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conducting oxide(TCO)152] txZ<l Edoltt.
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oA AZOS AMEHste] fojx= AZO et
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SRl
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B2 A £ B DI 5o 24 24

-
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T84 AFAE ALOsT B,O37F AZOBOJA 2
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olgleh. Table 19 ZnO, ALO; @ B,0:9] 4
HE Hols UrEhHO*E} ZnO2] AEuE 98

wt % AlL,O; B B0:9] AEH S 2 wt %
ngetelc olgA EulE ATA LIS
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Hog m-/\ﬂ/\];dotq Hre 2o JRGAA
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TAXE o}‘ﬁt} 9] g A AZOB RS
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At (Table 2).

Table 1. Compositions for micron—sized AZO through spray pyrolysis

Sample ZnO ALO; B,O3 ALOs wt %
No. wt % wt % wt % +B,03 wt %
1 98 2 0 2
2 98 1.6 0.4 2
3 98 1.2 0.8 2
4 98 0.8 1.2 2
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Table 19 Yepd ALOs ¥ B,039 FFHH|=
otefje] Ao olsf Alit= et

AlLO;
Al2039‘4 9T .
= (A,0,%1 g5 + B,0,9 g7) 100%
B,0Os
B,0,¢l g%
wt% = 2519 < 100%

(AZQO“;‘OJ g'}l: + 320394 gzll)

Table 2. Prodedure of nano—sized AZOB
synthesis

| Preparation of 0.5 M precursor solutin |
}

| Pyrolysis at 900°C |
}

| Post—heat treatment at 700°C for 2 hours |
}

| Wet—ball milling for 24 houra |
}

| Centifugation, vacuum drying, and grinding |
}

| Chracterization by SEM and XRD |
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Fig. 1. SEM images of sample #1.
(ZnO wt %:AlL,O3 wt %:B,03 wt %=98:2:0)
(@) AZO after spray pyrolysis,
(b) AZO after post—heat treatment and wet—ball milling
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Fig. 2. SEM images of sample #2.
ZnO wt %:AlL,O3 wt %:B,0O3 wt %=98:1.6:0.4)
(a) AZOB after spray pyrolysis,
(b) AZOB after post—heat treatment and wet—ball milling
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Fig. 3. SEM images of sample #3.
ZnO wt %:AlL,Os wt %:B,O3 wt %=98:1.2:0.8)
(a) AZOB after spray pyrolysis,
(b) AZOB after post—heat treatment and wet—ball milling

v =4 AP m
HricHE-'l‘-‘uﬁ' 2ekKuy AS.EBE. 1 7mm
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Fig. 4. SEM images of sample #4.
ZnO wt %:AlL,Os wt %:B,O3 wt %=98:0.8:1.2)
(a) AZOB after spray pyrolysis,
(b) AZOB after post—heat treatment and wet—ball milling
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Fig. 5. XRD patterns for sample #1(AZO),
#2, #3, and #4 and reference XRD
patterns for ZnO and Al Os.

Figure 59 900 T2 &
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ATt Figure 594 & 4 S%o] ALO; ¥
B,Os wt % k8 AZOBC] XRD & ZnO
wt %.A1203 wt %'B203 wt %Oﬂ 3’1’_1'7:”@0]
Zn0%] XRD pattern?t SAHS oF 4 QI
ol AAA ALO;Q] EXFo] 0.87 2 wt BRA]
2gol7] Ifﬂ%oﬂ ALO;2] XRD E4 mzart v

et ¢
%i@ EAp—
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r{r

gor dojxl SHH
AZOB #T& 4 12 d=re] 2715
Debye—Scherrer H41& ©o]&35fo] AASEAL
XRD Pattern & 20=36.2°% EA mIaz o|&
stol 12} Jze] =27] Axtsiaict.
Debye-Scherrer 3412 Al(1)of] LR ALt

0.9 X 0.154 % 10" °m
_ A
D FWHM X 2 X 7 4@
(—————) xcos(#)

360°

Al (DollA] FWHM=2  full width at half
maximum®| EUYE 73 Fol9 wiFe =&
oJujgtt}, Debye-Scherrer 541-& o]g3dto] A4t
St 12 d&te] 371E  Table 3o urebich.

Table 34 & 4 91%0] B,0:9 wt %5 &
7Vt Aoz AZOBO] ¢zt dzke] =7+
Zasht sample #404 & 4= 91%0] AZOBS]
Wi Yol Al edld RS 4 9
oh olzRE 2225 nmel A% WS 7S
7HA+=  sample  #3(ZnO  wt  %:AlLO;  wt
BBO; wt %=98:12:0.8)¢] FAo] |H o]
AZOB ZAYS & 4 Ut

Sample #1, #2, #3 9 #4°] 3l pressg ©]
goto] peller Az Fol 27| WAGE 27
S19icHTable 4).

Table 3. The sizes of primary AZOB particles by Debye—Scherrer formula

sample #1
—AZO sample #2 sample #3 sample #4
sizes(nm) of
AZOB primary 27.73 24.10 22.25 23.94
particles after
wet—ball milling
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Table 4. Surface resistances for AZOB pellets
sainilzeo#l sample #2 sample #3 sample #4
surface
resistances 554.2 512.8 5254
(Q/sq)
Table 4914 & & %o] B0 wt %5 & oxide ZnO Al films prepared by dc

7kstd dojzle AZOBO] WA Zasht
sample #404 & £ %ol AZOBO| EAAF
< 25]9 *7}@% & 4 Qith o]2HE 5128
Q/sqe] Y A3} 7}741_ sample #3(ZnO wt
%:ALO; wt %:B,05 wt %=98:1.2:0.8)9] =4
o] ] AZOB 2A4YS & 4 QUrh

4. 2 B

'E‘ OE:LE‘OH /\] BzO39/] wt %= 0~1.2 wt %

A YellA F7H71H ST Us Eok/]
B,037t ZnOe°ll A24& 7421 =g s,
4% 54 & 4998 ot 2l & mao]
ol Polx= AZO &2 AZOB 42+ 4=t
°] 37]& Debye-Scherrer 34-& ©]-g3slo] At
skt AZOBOA B,O:9] wt %9] H7tde &
7HA 71 AaFIAFe] 37]+= sample #3(ZnO wt
%:Al,Os3 wt %:B,03 wt %=98:1.2:0.8)7A =
Z4stal sample #4(ZnO wt %:AlLO; wt
%:B03 wt %=98:0.8:1.2)°] tsliA= F7tetsd
o EF B0 we %ol Arlre 7AW
AZOB pellet®] EHA}L  sample #3(ZnO wt
%2A1203 wt %:B203 wt %:981208)77}11—1‘:—
#ASIY sample #4(ZnO  wt  %:ALO; wt
%:B,03 wt %=98:0.8:1.2)° tiafixE Z71519
o}, o]2HE AZOBRQ Ao xAo] ZnO wt
%:AlL,Os wt %:B,0O3 wt %=98:1.2:0.82.2 A4
olggt Z/dolA AZOBS] dapeizte] =7]7} |
Zolal EHAG 0] HAUS & & AUSdHh
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