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Fig. S1 (a) SEM image of BP bulk. (b) SEM image, (¢) TEM image, and (d) HRTEM

image of BP nanosheets.
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Fig. S2 XRD pattern of BP.
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Fig. S3 SEM image of (a) Ni,P/Ni;,Ps, (b) Ni,P/NiO-4h, and (c) Ni,P/NiO-16h.
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Fig. S4 AFM analysis of (a) Ni,P/Ni;,P5 and (b) Ni,P/NiO-4h.
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Fig. S5 (a) TEM image and (b-c) elemental mapping images of Ni,P/Ni;,Ps.
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Fig. S6 (a) N, adsorption-desorption curve of the Ni,P/NiO-4h and (b) Ni,P/NiO-16h.

(c) The BJH pore size distribution of Ni,P/NiO-4h and (d) Ni,P/NiO-16h.
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Fig. S7 (a) TEM image, (b) HRTEM image, (c) SAED pattern, and (d) elemental

mapping images of Ni,P/NiO-16h.

S7



3 i |~
‘g \/J nio!
c | 551.6
(1] !
£ :
E :
@ |
c .
Z :
ORI I Ni,PINiIO-16h
Ni,P/NiO-4h
Ni,P/Ni;Ps
4000 3000 2000 1000

Wavenumber (nm™)

Fig. S8 FTIR spectra of Ni,P/Ni;,Ps, Ni,P/NiO-4h, and Ni,P/NiO-16h.
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Fig. S9 Response values of Ni,P/NiO-4h to 5 ppm H,S at different temperatures.
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Fig. S10 Response values of Ni,P/Ni;;Ps, Ni,P/NiO-4h, and Ni,P/NiO-16h to 5 ppm
H,S at 150 °C.
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Fig. S11 Ni,P/NiO-16h sensor response curve to 0.05-5 ppm H,S at 150 °C.
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Fig. S12 I-V characteristics of Ni,P/NiO-4h gas sensor.
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Fig. S13 Ni,P/NiO-16h gas sensor responses to 50%RH+H,S, NH3, and CO.
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Fig. S14 Theoretical structural model of (a) Ni,P, (b) NiO, and (c¢) Ni,P/NiO

heterostructure (Atoms are colored as follows: Ni, gray; P, purple; O, red).
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Fig. S15 Theoretical structural model for H,S molecular adsorption of (a) Ni,P, (b)
NiO, and (c) Ni,P/NiO heterostructure (Atoms are colored as follows: Ni, gray; P,

purple; O, red; S, yellow; H, pink).
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Table. S1 The quantitative composition of Ni, P, and O in the samples by ICP analysis
(wt %).

Ni,P/Nij,Ps 74.25 23.32 243
Ni,P/NiO-4h 67.85 13.39 18.76
Ni,P/NiO-16h 65.63 5.81 28.56

The mass fraction of P in Ni,P is 20.87%, and the P element only exists in the Ni,P part
in the Ni,P/NiO-4h composite. According to the ICP results, the P weight ratio in the
Ni,P/NiO-4h is 13.39%. So, the Ni,P weight ratio in the Ni,P/NiO-4h can be calculated
as 13.39%/20.87%=64.18%, and thus the NiO weight ratio is 35.82 wt%.
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Table. S2 Comparison of sensing performance based on NiO materials towards H,S in

the previous literatures.

ZnO-NiO 250 °C 5 ppm 1.5 1 ppm [1]
Zn/NiO 270 °C 2 ppm 3.23 0.05 ppm [2]
Co-NiO@g-C5Ny-3 172 °C 20 ppm 45 5 ppm [3]
a-Fe,03/NiO 300 °C 20 ppm 239 0.25 ppm [4]
NiO epitaxial films 300 °C 100 ppm 13.07 0.186 ppm [5]
NiWO,4(5%)-NiO 20 °C 1 ppm 7.36 0.1 ppm [6]
Fe-NiOy 270 °C 0.8 ppm 5.24 0.05 ppm [7]
NiO thin films 350 °C 100 ppm 14.8 3 ppm [8]
This
Ni,P/NiO-4h 150 °C 5 ppm 24.8 0.05 ppm
work
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