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Figure S1. (a) Structure of the as-fabricated sensing device, (b) Schematic setup of gas-

sensing measurement.



Figure S2. SEM images of 0.44 at% (a), 1.39 at% (b) and 2.01 at% (c) Pb**-exchanged
ZnSe precursor nanobelts, and 0.44 at% (d), 1.39 at% (e) and 2.01 at% (f) Pb-doped

ZnO porous nanobelts.



Figure S3. (a) TEM image of single Pb-doped precursor nanobelt, (b) its high
magnified TEM, (c) its HAADF image and the corresponding elemental mapping

patterns of (d) Zn, (e) Pb and (f) Se.
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Figure S4. EDX spectrum of the obtained Pb-doped ZnO porous nanobelts.
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Figure SS. High-resolution Zn 2p XPS spectra of pure ZnO porous nanobelts and 0.61

at% Pb-doped ZnO porous nanobelts.
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Figure S6. The real-time response curves of porous ZnO nanobelts doped with (a) 0

at%, (b) 0.44 at%, (c) 0.61 at%, (d) 1.39 at% and (e) 2.01 at% of Pb toward 50 ppm of

n-butanol at different working temperature.
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Figure S7. (a) The real-time resistance response curve of 0.61 at% Pb-doped ZnO
porous nanobelts toward 50 ppm of n-butanol at 300 °C, (b)The real-time resistance
curve of pure ZnO porous nanobelts and 0.61 at% Pb-doped ZnO porous nanobelts

toward different concentrations of n-butanol at 300 °C.
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Figure S8. The relationship between resistance and temperature of the sensing film

fabricated with pure ZnO porous nanobelts and 0.61 at% Pb-doped ZnO porous

nanobelts.



Table S1. Structural parameters of as-synthesized samples analyzed at (100) from XRD

data.
Lattice parameters
Pb (at%) 20 (deg.) d(A) FWHM (deg.)
a () c(A)
0 31.858 2.8067 3.24583 5.20234 0.719
0.44 31.837 2.8085 3.24644 5.20374 0.61
0.61 31.829 2.8091 3.24774 5.20593 0.68
1.39 31.816 2.8103 3.24811 5.20637 0.625
2.0 31.766 2.8146 3.25184 5.21353 0.716




Table S2. Fitting results of O 1s XPS spectrum of pure ZnO porous nanobelts and 0.61

at% Pb-doped ZnO porous nanobelts.

Samples Oxygen species Binding energy (eV)  Relative percentage (%)
Oud 531.84 12.47
ZnO Ova 531.06 13.62
Ozn 530.27 73.91
Oud 531.68 20.63
Pb-doped ZnO Ova 530.66 30.13
(0.61 at%) Ozn 530.2 48.75

Oro 530.37 0.49




Table S3. Relative response of various metal oxide nanostructures toward n-butanol, A

reported in the literatures and the present work.

Sensing materials Concentration Response Temperature  Response time Reference
(ppm) Q®) (s)
SnO, hollow cubes 50 40 310 2.1 [1]
In,03/Zn0O nanorods 50 50 370 6 [2]
ZnO nanorod-microflower 50 38.2 300 8 [3]
(CuO-Cu0)/ZnO 100 3 350 8.2 [4]
In,O3 nanorods 50 200 240 77.5 [5]
Z10»/Zn0 nanorods 50 30 245 20 [6]
ZnFe;04/Zn0 microspheres 50 13 320 10 [7]
Porous Co304 100 21 100 146 [8]
AusoRhg;-urchinlike W04 50 10 260 2 [9]
ZnO@TiO; nanorods 100 6.7 200 17 [10]
Sb-doped ZnFe,O4 MPs 100 35.5 250 4 [11]
Au-WO; 100 14.4 250 10 [12]
In,03@ZnS hollow spheres 100 8.6 260 20 [13]
NiCo0,04 100 3.4 165 68 [14]
Fb-doped ZnO porous 50 47.7 300 5 This work
nanobelts
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