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[bookmark: _Toc225458072]Supplementary Experimental Procedures
[bookmark: _Hlk225456692]Single-crystal structure analysis
The single crystal diffraction data was collected on a Rigaku XtaLAB Synergy R diffractometer equipped with a HyPix hybrid pixel array detector using Cu Kα radiation (λ = 1.54184 Å) at 100 K (ω scans). Data reduction and an empirical multi-scan absorption correction were performed with CrysAlisPro 1.171.42.93a (Rigaku Oxford Diffraction). The structure was solved by intrinsic phasing using SHELXT and refined by full-matrix least-squares on F2 with SHELXL-2018/3 within Olex2 1.51, 2. All non-hydrogen atoms were refined anisotropically; hydrogen atoms were placed in calculated positions and refined using a riding model. PXRD data were collected on a Rigaku SmartLab XE diffractometer using Cu Kα radiation (λ1 = 1.540593 Å, λ2 = 1.544414 Å) in Bragg–Brentano geometry. Whole-pattern fitting was performed by Pawley refinement, in which the atomic coordinates were kept fixed and only the unit-cell parameters (a, b, c, α, β, γ) together with instrumental parameters were refined. The crystal information and refinement information collected from the single crystal are shown in Tables S5 and S6, respectively.
Gas adsorption test
[bookmark: _Hlk208690684][bookmark: _Hlk169191275]The Cd-NTP nanowires were dispersed in ethanol and then loaded onto the front of the micro-cantilever of the chip using a micro-cantilever microscope. The testing was performed using a chip-based resonant micro-cantilever molecular adsorption analyzer (LoC-TGA 3000, resolution of 1 Hz/pg). After thorough drying, the amount of NH3 or H2O adsorbed by the sample was measured by detecting the vibration frequency of the cantilever beam at different concentrations, ranging from 5 ppm to 200 ppm for NH3 and 10-90% RH for H2O. The adsorption enthalpy () was calculated by the Clausius-Clapeyron equation. The partial pressure at different temperatures for the same coverage (θ) was calculated by taking the partial pressure at the same adsorption amount from two adsorption isotherms.
[bookmark: _Hlk208690779]The Clausius-Clapeyron equation is expressed as:

[bookmark: _Hlk208690899]Integration:

[bookmark: _Hlk208691018]The adsorption enthalpy is the average value calculated under five different adsorption amounts (Figure S10 and Figure S15).
In situ diffuse reflectance infrared Fourier transform spectroscopy collection
DRIFTS spectra were collected using a Nicolet 6700 FT-IR spectrometer equipped with an MCT/A detector cooled by liquid nitrogen. To monitor real test conditions, all spectra were collected under synthetic air (79% nitrogen, 21% oxygen) using OMNIC software for data collection.
Before testing, a raw diffuse reflectance infrared absorption spectrum of KBr was acquired as a background for sample testing. This was done by passing high purity argon gas at 80 °C for 1 hour to remove adsorbed moisture and other gas molecules. After the sample and sample chamber had cooled to room temperature for 30 minutes, synthetic air was passed through to purge the chamber. Next, Cd-NTP nanowires (60 mg) were loaded into the sample compartment, and the synthetic air purging operations were repeated. The sample was then treated with a xenon arc lamp (PLS-SXE300D) at a light intensity of 360 klx, filtered to 420-760 nm, and the initial spectrum of the sample was collected as a background. Following this, 100 ppm of NH3 was injected, and its spectrum was collected.
DFT calculation
[bookmark: _Hlk225456787][bookmark: OLE_LINK1]Density-functional theory (DFT) calculations were conducted using the Cambridge Serial Total Energy Package (CASTEP) module within the Materials Studio software suite. The Perdew-Burke-Ernzerhof (PBE) exchange-correlation functional with the generalized gradient approximation (GGA) was employed for all calculations. Orbital calculations utilized a plane-wave basis set along with OTFG ultrasoft pseudopotentials. The plane-wave cutoff energy was set at 571.4 eV, and a Monkhorst-Pack mesh of 4×2×1 k-points was used for sampling. Convergence thresholds were 1 × 10-5 eV per atom for total energy and 0.03 eV Å-1 for forces. After optimizing bulk Cd-NTP, a 1 × 3 × 1 supercell slab exposing surface nitro groups with a 15 Å vacuum along the c-axis was constructed and fully relaxed. Electron-density-difference maps were obtained from the converged wavefunctions to visualize gas-surface charge redistribution. The dipole moment and electrostatic potential of Cd-NTP were calculated on the minimal repeating unit using the Density Functional Theory Molecular Orbital Package 3 (DMol3) module in the Materials Studio package. All geometry optimizations and electrostatic calculations used the PBE functional within the GGA framework and the DNP basis set (basis set file version 3.5), with an energy convergence threshold of 1 × 10-5 Ha per atom and a force threshold of 0.002 Ha Å-1. The orbital cutoff quality was set to fine and a 4 × 2 × 1 Monkhorst-Pack grid was used.
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[bookmark: _Toc225458073]Figure. S1. Packing structure of Cd-NTP. 
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[bookmark: _Toc225458074]Figure. S2. Fourier-transform infrared (FT-IR) spectra of Cd-NTP and NTP.
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[bookmark: _Toc225458075]Figure. S3. X-ray photoelectron spectroscopy (XPS) spectra of (a) O 1s and (b) S 2p for Cd-NTP.
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[bookmark: _Toc225458076]Figure. S4. Thermogravimetric analysis (TGA) of Cd-NTP.
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[bookmark: _Toc225458077]Figure. S5. I-V curves of Cd-NTP under different temperatures.
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[bookmark: _Hlk209467818][bookmark: _Toc225458078][bookmark: _Hlk204263894]Figure. S6. Ultraviolet photoelectron spectroscopy (UPS) spectrum of Cd-NTP. (a) the secondary electron cut off edge measured with He I (hν = 21.22 eV). (b) Valence band of Cd-NTP with respect to the Fermi level (EF = 0).
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[bookmark: _Toc225458079]Figure. S7. Calculated projected density of states (PDOS).
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[bookmark: _Toc225458080][bookmark: _Hlk169777428]Figure. S8. Water contact angle patterns of (a) Cd-NTP and (b) NTP at different time. 
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[bookmark: _Toc225458081]Figure. S9. Resonant microcantilever measurements of Cd-NTP: (a) response to H2O and (b) corresponding uptake at 298 K and 308 K.
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[bookmark: _Hlk212671072][bookmark: _Hlk205307812][bookmark: _Toc225458082]Figure. S10. Adsorption enthalpy of Cd-NTP on water at different adsorption amounts.
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[bookmark: _Hlk207826459][bookmark: _Toc225458083]Figure. S11. (a) Scanning electron microscope (SEM) and (b) Atomic Force Microscope (AFM) image of Cd-NTP nanowires.
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[bookmark: _Toc225458084]Figure. S12. Powder X-ray diffraction (PXRD) pattern of Cd-NTP.
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[bookmark: _Toc225458085]Figure. S13. Humidity sensitivity test of Cd-NTP.
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[bookmark: _Toc225458086]Figure. S14. Resonant microcantilever measurements of Cd-NTP: (a) response to NH3 and (b) corresponding uptake at 298 K and 308 K.
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[bookmark: _Toc225458087]Figure. S15. Adsorption enthalpy of Cd-NTP on NH3 at different adsorption amounts.
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[bookmark: _Toc225458088]Figure. S16. PXRD of Cd-NTP after exposure to NH3.
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[bookmark: _Toc225458089]Figure. S17. Long-term stability of Cd-NTP device to 50 ppm NH3.
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[bookmark: _Toc225458090]Figure. S18. Ammonia response variation of different moisture-resistant materials under humidity3-25.
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[bookmark: _Toc225458091]Figure. S19. Response and recovery time of Cd-NTP to ammonia at different humidity (calculated as the time to reach 90% response or recovery).
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[bookmark: _Toc225458092][bookmark: _Hlk214917411]Figure. S20. A response comparison of Cd-NTP towards NH3 and interfering gases of 100 ppm.
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[bookmark: _Toc225458093]Figure. S21. Quantitative capacity measurements of Cd-NTP towards 200 ppm H2O.


[bookmark: _Toc221136686][bookmark: _Toc221180028][bookmark: _Toc221293298][bookmark: _Toc225458094][image: ]
[bookmark: _Toc225458095]Figure. S22. Homemade gas sensing test system.


[bookmark: _Toc225458096]Table S1. High-symmetry k-point coordinates in the Brillouin zone used for the band-structure calculations of Cd-NTP.
	k-point
	Coordinates

	Γ
	(0, 0, 0)

	Y
	(0, 0.5, 0)

	S
	(0, 0.5, 0.5)

	Z
	(0, 0, 0.5)

	R
	(0.5, 0, 0.5)

	U
	(0.5, 0.5, 0.5)

	T
	(0.5, 0.5, 0)

	X
	(0.5, 0, 0)



[bookmark: _Toc225458097]
Table S2. Calculated and measured (with EA and ICP-AES) elemental mass percentage of Cd-NTP.
	Element
	Calculated weight percentage/%
	measured weight percentage/%

	Cd
	26.2
	26.8

	C
	33.5
	33.1

	S
	14.9
	14.6

	N
	6.5
	6.4

	H
	2.1
	2.3





[bookmark: _Toc225458098]Table S3. Reported NH3 gas-sensing materials working at room temperature.
	Materials
	Response range (ppm)
	Concentration (ppm)
	Response value (%)
	Ref.

	[bookmark: _Hlk185343006]Cd-NTP
	10–1000
	100
	852
	This work

	FZU-2
	0.01–1
	100
	1200
	26

	NDI-A
	2–50
	50
	66
	27

	NiPc-Cu
	2–80
	40
	29
	28

	Cu-BHT
	1–100
	100
	15
	29

	Cu3HHTT2
	5–60
	60
	5500
	30

	ST-2BP
	1–40
	20
	787
	31

	Cu-HHTP
	0.005–100
	100
	161
	32

	CuTCNQ
	10–99
	99
	5
	33

	Cu3HITP2
	0.5–10
	10
	3
	34

	rGO
	5–40
	40
	22
	35

	MnO2
	1–100
	100
	20
	36

	Dy2O3
	0.1–100
	100
	1337
	37

	MoS2
	0.3–30
	8
	30
	38

	Cu(HHTP)(THQ)
	1–100
	10
	12
	39

	Polypyrrole
	0.00005–2
	2
	200
	40

	pDPPBu-BT
	0.01–1000
	1000
	45
	41




[bookmark: _Toc225458099]Table S4. Ammonia response variation of different moisture-resistant materials under humidity.
	Materials
	Response variation (%)
	Concentration of NH3 (ppm)
	Number of composite materials
	Ref.

	Cd-NTP
	8
	100
	1
	This work

	FZU-2
	991
	1
	1
	26

	NDI-A
	16.7
	50
	1
	27

	NiPc-Cu
	17.3
	40
	1
	28

	CuBHT
	49
	20
	1
	29

	Cu3HHTT2
	194
	60
	1
	30

	ST-2BP
	11
	20
	1
	31

	N-MXene
	75
	1
	2
	3

	PANI/TiO2-S2
	31.8
	40
	2
	4

	s-PANI
	22.2
	5
	2
	5

	PANI-SDS
	20
	40
	2
	6

	MAPI/paper
	15
	20
	2
	21

	Au-GaN
	34.9
	100
	2
	7

	Sb-WO3
	27.9
	50
	2
	8

	g-C3N4@WO3
	21.5
	10
	2
	9

	WO3/FeCo2O4
	59.7
	100
	2
	10

	Pt/WO3
	18.1
	1000
	2
	11

	RM-30
	62.8
	10
	2
	12

	DM0.2
	8.3
	10
	2
	13

	PM2
	140.9
	40
	2
	14

	Pd/ZnO NPs
	73.4
	40
	2
	15

	MoS2/MoO3
	27.3
	50
	2
	16

	CeO2@CuBr
	7.4
	5
	2
	17

	n-GaN-Au/PANI-ET50
	93.3
	100
	3
	18

	Pt/MP-2
	24
	50
	3
	19

	p-PP/CNT/PANI 
	11.1
	70
	3
	25

	PAN/MWCNTs/PANI
	20
	100
	3
	22

	PIW-5
	17.3
	100
	3
	23

	CoSnO3@MOF@PDMS
	6.2
	100
	3
	24

	PANI/PMMA/PS/MWCNTs
	153.8
	5
	4
	20




[bookmark: _Toc225458100]Table S5. Crystallographic information of Cd-NTP.
	[bookmark: _Hlk221130665]Crystal data
	Cd-NTP

	Empirical formula
	C24H18Cd2N4O9S4

	Formula weight
	859.46

	Temperature/K
	100.15

	Crystal system
	triclinic

	Space group	
	P-1

	a/Å	
	7.2736(1)

	b/Å	
	14.0708(2)

	c/Å	
α/°
β/°
	28.4118(7)
89.135(2)
88.052(2)

	γ/°
	89.067(1)

	V/Å3
	2905.44(9)

	Z
	4

	ρcalc/gcm-3
	1.965

	μ/mm‑1
	14.934

	F (000)
	1688.0

	Radiation
	Cu-Kα (λ = 1.54184)

	Reflections collected
	11630

	Independent reflections
	11630 [Rsigma = 0.0840]

	Data/restraints/parameters
	11630/31/781

	2theta range for data collection/°
	6.226 to 152.218

	Index ranges
	-9 ≤ h ≤ 9, -17 ≤ k ≤ 17, 0 ≤ l ≤ 35

	GOF on F2
	1.228

	Final R indexes [I>=2σ (I)]
	R1 = 0.1058, wR2 = 0.2910

	Final R indexes [all data]
	R1 = 0.1108, wR2 = 0.2933

	Largest diff. peak/hole / eÅ-3
	6.10/-3.61


[bookmark: _Toc225458101]
Table S6. Unit cell parameters of Cd-NTP after Pawley refinement of XRD data.
	Crystal data
	Cd-NTP

	a/Å
	7.14081

	b/Å
	13.91176

	c/Å
α/°
β/°
	28.28670
89.90238
88.19641

	γ/°
	89.27287
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