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Solution Reduction Method and Their Gas Sensing Characteristics
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Abstract SnO nanosheets were prepared at room temperature through a reaction between an aqueous solution
of SnCl,, NoH,, and NaOH and were converted into SnO, nanosheets without a morphological change. The SnO
nanosheets were formed through a dissolution-recrystallization mechanism. Uniform and well-dispersed SnO
nanosheets with the round-shape morphology were attained when the solution was treated by ultrasonic sound
immediately after the addition of NaOH. The SnO; nanosheets prepared by means of solution reduction under
the ultrasonic treatment, and subsequent oxidation at 600°C showed a high level of gas sensitivity to Co:HsOH

and CH3;COCHs.
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SnO, SnO,, nanosheets, ultrasonic treatment.
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Fig. 1. Experimental procedure for preparation of sensing
material.
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Fig. 2. Evolution of the soultion temperature during the
solution reduction reaction. ([SnCly] : [N;Hy]: NaOH]=1:3:5,
[SnCl,] = 0.5 mol, [CTAB] = 1.0 mmol)
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Fig. 3. SEM images of the reaction intermediate during the solution reduction reaction at (a) A, (b) B, (c) C, (d) D, and (e) E.
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Fig. 4. The schematic diagram of formation mechanism of SnO nanosheets
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Fig. 5. XRD patterns of: (a) as-prepared SnO nanosheets and
(b) SnO, nanosheets prepared by heat treatment of specimen
(a) at 600°C for 2 h.



Fig. 6. SEM images of SnO, nanosheets prepared by the heat
treatment of SnO nanosheets at 600°C. ([SnCl,] = 0.5 mol,
[SnClLy] : [NoH4] : [NaOH]=1:3:5) (a) CTAB 0.5 mmol, (b)
CTAB 1.0 mmol and (¢) CTAB 3.0 mmol
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Fig. 7. SEM images of SnO, nanosheets prepared by the heat
treatment of SnO nanosheets at 600°C. The solution was treated
by ultrasound for 5 minutes as soon as NaOH was added.
([SnCI2] = 0.5 mol, [SnCl,] : [NoHy4] : [NaOH]=1:3:5) (a)
CTAB 0.5 mmol, (b) CTAB 1.0 mmol and (c¢) CTAB 3.0 mmol
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Fig. 8. Various sening characterisitcs of sheet-like SnO,
prepared by the heat treatment precursor sheet-like SnO with
the molar ration of [SnCL,] : [N,H,] : [NaOH]=1:3:5, CTAB
3.0 mmol at 600°C (a) CH;COCHj3, (b) C,HsOH, (c¢) CO and
(d) NO, (sensing temperature: 400°C)
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Fig. 9. Gas responses to 100 ppm CH;COCH;,
C,Hs0H, 50 ppm CO and 5 ppm NO, at 400°C.
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