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Growth of tin oxide films on glass substrates from the solution of several organotin compounds,
(CeHe)sSn, (CaHo)aSnOOCCH;s, (CaHkSn(OOCCHs)s, (Calle):SnCl and (CiHe)2SnCle, by sprey pyrolysis
has been found to be possible. Of these compounds, only the crystallinity of the tin oxide film
agrown from (CaHekSnCl: was affected by annealing at 600°C after being prepared at 400°C. The
texture coefficient of the tin oxide films determined from XRD profiles showed that preferred ori-

entation of the films were different depending on the source compounds.
the tin oxide fiims was also discussed in terms of the growth parameters.

The crystallite size of
Furthermore, it has been

proved that the films grown from the Cl-free compounds were of smooth surfaces.
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Table 1 Organotin compounds used,

Compound Manufacturer Purity Chemical formula Abbr,
Tetra-n-butyltin (IV} MERCK >97% (CaIle)sSn TBT
Tri-n-butyltin {(IV) acetate MERCK 969 {CiHe)sSnCOCCH; TBTA.
Din-butyltin IV} diacetate NITTO KASEIL >96% (CiHa)aSn{OOCCHs): DBTDA
Tri-n-butyltin (IV) chloride TOKYO KASEI 95% {C4Ho)aSnCl TBTC
Di-n-butyltin (IV) dichloride MERCK 98% {CaHo)23nClz DBTDC
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Fig. 1 Schematic diagram of the spray pyrolysis apparatus.
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Fig. 2 XRD profiles of SnC: films grown from

(CaHs}Sn solution at varicus substrate tem-

peratures. *: Annealed at 600°C after pre-
pared at 400°C.
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Fig. 3 XRD profiles of SnOs films grown from
SnCls solution at warious substrate tempera-
tures. *: Annealed at 600°C after prepared
at 400°C.
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Fig. 4 XRD profiles of SnO: films grown from
(CsHs)s5nOOCCH: solution at various substrate
temperatures. #%: Annealed at 600°C after pre-

pered at 400°C.
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Fig. 5 XRD profiles of SnO: films grown from
(C4Ho)2Sn{OOCCHs)2 sclution at various sub-
strate temperatures. *: Annealed at 800°C
after prepared at 400°C.
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Fig. 6 XRD profiles of SnC: ilms grown {rom
{CaHo}sSnCl solution at various substrate tem-
peratures. #%: Annealed at 600°C aiter preared
at 400°C.
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Fig, 7 ¥RD profiles of SnO: films grown from
(C4He)2SnClz solution at various substrate tem-
peratures. *: Annealed at 600°C after pre-
pared at 400°C.
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Fig. 10 SEM images of surface morphology of SnO: films grown from

(a) DBTDA and (b) TTC.

Tahle 2 Crystallite size of 3n02 grown from {(CiHs):Sn(OCOCCHs)2
solution of various total spray volumes.

Total spray volume Crystallite size (nm)/Plane {(hki)
{ml) (110 (101 (200  (211)  (220) (310) (301)
10 19 21 18
20 7 18 22 14
40 7 17 19 14

Table 3 Crystallite size of SnQ0:2 grown from 3nCls solution

of various total spray volumes.

Total spray volume Crystallite size {(nm)/Plane (hkl}
(ml) (110) (101 (200) (211) (220} (310) (301)
10 22 12
20 8 24 17 16
40 27 21 25
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Fig. 11 Texture coeflicient of SnOs films grown from
(CaHo)2Sn(OOCCHs) solution at varicus spray rates.

Table 4 Crystallite size of 3nQ: grown from (Cyl1)Sn(OCCCHa):
solution at various spray rates.

Spray rate Crystallite size (nm)/Flane (hkl)
(ml/s) (110) (101) {200y (211) (220) (310) (301
0.51 22 13
. 7 18 22 14
1.5 11 20 23 17 20
Table 5 Crystallite size of SnOz grown from (CaHHe)2Sn({QOCCHa):
solution of various concentraticns.
Concentration Crystallite size (nm)/Plane (hkl)
{wt %) (110) {101y (200) {211) (220) (310) (301}
2.0 24 20 21 17
5.0 7 18 22 14
10 18 18 10 10
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Fig. 12 SEM images of surface morphology of SnO: films grown from (a) TBT and (b} DBTDC.
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