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Fig. 1. XRD patterns of SZ-0, SZ-300, SZ-450, SZ-550 and
SZ-700 microflower structures.
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Fig. 2. SEM image of different samples: (a) SZ-0; (b) SZ-300; (c) SZ-450; (d) SZ-550; (¢) SZ-700. (f) EDS pattern of SZ-450.
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Fig. 3. (a), (b) TEM image of SZ-450; (c), (d) HRTEM image of SZ-450.
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Fig. 4. (a) Gas selectivity of as-prepared samples for different sensors at 10 * of volume fraction at room temperature; (b) resistance

of different sensors in air at room temperature.

£ 1.246, BEBHATN R AT 5x 107 (RB340).
Rk SR Z R AR S = o[C) + 1, AN
N5 FEAFAEX BOC R 1g (S — 1) = blg (C) + Iga,
Horb a, b R EECSL R T RFGT T ] £ A S T
(S) A1 NOLHJE (C) Z IR, L] T XEOE R
TR AR A RN DG R h R, W&l 5(b) FiAR. AT
PAF H AL A AR I S A v 2 Y 1B P A R A 1
LRVERE ) ARYEALA h £ T LASE Y SZ-450 148 ER 1Y
PRSI FBR A 2.1x10 7 (IRFR20%0).

M 7 /K S s [ A A AR A2 SRR ThT 1) g FH B R
T 22 (1) 5 B S R, AR AL SRS W N /K A2 ]

S ARG S B, T RGN 32 ) DR S i £ R 11
TAERUR. R T WG ARG A i M [0 /K 2k [
A3 AR T A AL R e = I T X R 4ok
1074 1Y NO,, mymm iy PRS2 2k, anlEl 6(a) Fras. A
FEl 6(a) AT AT A% s B4 g 17 A (o] 1% A2 sf [
AL AR W MR R /P A2 B TR An BT £ 1] 6(b) BT
SZ-0, SZ-300, SZ-450, SZ-550 Fl SZ-700 1L IR &1
i 7 BF 8] 43 514 53, 5, 53, 7 Fl 18 s, K & B[] 43
B 60, 38, 79, 20 I 47 s, i £ A4 B B MR 1Y /
PR IS T 7E 60 s/80 s LAIN, JB IR 5 b 1y i 17
PR .

160701-4



) 32 2 3R Acta Phys. Sin. Vol. 72, No. 16 (2023) 160701

60 2
(a) S7-0 —e— SZ-450 (b) R2 — 0.9932
50 —o— S7-300 —e— SZ-550 '
o —o— SZ-700
E 4+ 5 400
Qﬁﬁ 40 f 3t : 1r
~ 4 Unit:
< 8ol x1070 1 s
o 30 8 0.5 |
z =k 2
9 0 500 1000 1500 2000 w O
2 20t Ti -
é ime/s S7-0
20 @ SZ-300
10 Unit: x10-0 5 : Q@ SZ-450
0.5 1 —1r Q@ SZ-550
oFr @ SZ-700
0 1000 2000 3000 4000 5000 0 1 2 3
Time/s 1gC

Bl 5 (a) NGRS EBUNECN 5x10 ™—4x 10 * NO, B sh 25 57 i 285 (b) X HOL 20T #Y i R -7 B 56 &=

Fig. 5. (a) Dynamic response curves of different sensors for NO, at 5x10 ™4x10 * of volume fraction; (b) relationship curves of the

responses-concentrations in logarithm form.

30 100 100
(a) S7-0 (b)
—o— SZ-300
—o— SZ-450 ]
75 F 175
¢ ol 53s M, —o— SZ-550 - °
& ~o— SZ-700 T T
Cf:n g o E
o = 5ot \ Tols0 =
‘é —_— -— = =
S 79 s 2 o 2
& 10f 3 3
2 )
o~ gam— © 25F . . 125 2
] -~ /
@ o
ok 0 410
0 200 400 600 800 SZ-0 SZ-300 SZ-450 SZ-550 SZ-700
Time/s Sensor type
6 AN IR BRAR 1 W 17 /R 2B E] /2R (a) FI4TZR (b)
Fig. 6. Response/recovery time curves (a) and line graph (b) for different sensors.
15 50
@) 14 ~ 8Z-700 (b) SZ-0 -9 SZ-300

—@- SZ-450 —@- SZ-550

40| -@- SZ-700
< <
~ ~
EO EO 30r 9/0——“”’"\0—0/0
Q Q
Z Z
2 2 0f
g 4 3
= 3 =
1 A . n 10 1
—9—9—9 o —9—0
10 S7-0
5t —9—0—90—90—090 9
ok \ \ \ \ \ \ \ o, \ \ \ \
0 400 800 1200 1600 2000 2400 2800 3200 0 10 20 30 40 50
Time/s Time/s

7 ARG FERT 0N 104 1 NO, TRIEE M (a) 5K E M (b)

Fig. 7. Repeatability curves (a) and long-term stability curves (b) of different sensors for NO, at 10 * of volume fraction.
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Table 1.  Comparison of different NO, sensors at RT.
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Fig. 8. Schematic diagram of SZ-450 sensor in different gases: (a) Air; (b) NO,.
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Abstract

SnS,/ZnS microflower structures are prepared by one-step hydrothermal method. The microflower
structures with different components are obtained after calcinating SnS,/ZnS in air atmosphere. The influences
of calcination temperature on the components and gas-sensing properties of microflower structures are
investigated by X-ray diffractometry (XRD), scanning electron microscopy (SEM), X-ray energy dispersive
spectroscopy (EDS), transmission electron microscopey (TEM), and gas sensitive characteristic analyzer. The
results show that the gas-sensing performance to NO, at room temperature of SnO,/ZnS microflower structure
(SZ-450) is better than that of microflower structure calcinated at the other temperature. The response of SZ-
450-based sensor to 10 * NO, at room temperature can reach 27.55, the response/recovery time is 53 s/79 s, the
theoretical detection limit is as low as 2.1x107, and it has good selectivity, repeatability, and stability. The
analysis indicates that the excellent room-temperature gas-sensing characteristic of SZ-450 is related to the
heterojunction between SnO, and ZnS. This work can provide sensitive materials for room-temperature NO, gas

sensor and promote its development and application.

Keywords: SnO,/ZnS, gas sensor, NO, detection, room temperature
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