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Figure S1. The gas sensing system with the humidity modulation set-up.
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Figure S2. The gas sensing system with the mixture sensing setup (two analytes, Gas 1 and Gas
2) at fixed humidity (RH = 11%).
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Figure S3. SEM image of the nano-porous structure before depositing the sensing layer
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Figure S4. The current-voltage plot of Mw 1500 PEG sensor with and without adding NaCl
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Figure S5. The real-time sensing response of the Mw 10000 PV A sensor to ammonia with
different concentrations when RH = 53%
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Figure S6. The I-V curves of the Mw 1800 PAA sensor with Mw 1500 PEG sensor
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Figure S7. The real-time response of the Mw 1800 PAA sensor to ammonia with different

concentrations
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Figure S8. The real-time current tracking measurement when using Glycerol/PEG Nano
Sponge sensor to repeatedly detect S00 ppb ammonia in the fixed humidity sensing system.
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Figure S9. Real-time current tracking measurement when using Glycerol/PEG Nano Sponge
sensor to detect ammonia from 100 ppb to 2000 ppb in the fixed humidity sensing system.
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Figure S10. Real-time current tracking measurement when using Glycerol/PEG Nano Sponge
sensor to detect ammonia from 10 ppb to 50 ppb in the modulated humidity sensing system
without the NaOH tube.
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Figure S11. The normalized response plotted versus the test number when using Glycerol/PEG
Nano Sponge sensor in the fixed humidity sensing system to detect the mixed gas effect when
switching the analytes (a) between 500-ppb NH; and 500-ppb NH; with 1-ppm H,S or (b)
between 500-ppb NH; and 500-ppb NH; with 2.5-ppm CO. R, represents the response in the 1
time measurement.



Table S1 Comparison of ammonia sensor performance in recent reports using various materials.

Organic DPP,T-TT Transistor 10 ppb <1 min Good among ACE,  [14]
Semicondu ~10 Hexane, and
ctor (OSC) ppm Ethanol
DNTT Chemiresistor 10~ 100 Good among ACE, [15]
ppb EtOH, H,, O, and
NO
TFB Vertical 100 ppb~ <1 min Good among ACE,  [17]
Chemiresistor 1 ppm NO, Ethanol, CO,,

and Isoprene

DNTT Transistor 0.5~10 1~5 mins Good among HCL,  [18]
ppm H,0, Hexane,
DMMP, DMC,
CHCls, ACE, EtOH,
and H,0
P3HT Transistor 10 ppb ~ N/A [20]
25 ppm
PBDTTT-C-T Vertical 100 ~ Good among CO, [21]
/ P3HT Chemiresistor 5600 ppb NO, ACE
rGO rGO—Co30, Chemiresistor 5~ 100 <1 min Good among [24]
ppm Methanol,
Benzene,

Methylbenzene,
Formaldehyde,
ACE, Ethanol



CNT

2D

Electroche

mical type

Co
porphyrin
/

graphene

rGO

PANI* /
rGO-PANI

CNT

CNTs/PANI

Au-MoSe, Chemiresistor

NDI**

lonic

liquid

100 ~
7000

ppb

Chemiresistor > 5 mins

Chemiresistor 1 ppb ~50 <1 min
ppm

network 100 ~ <1 min

structure film 5000 ppb

Chemiresistor 10 ~ 75
ppm

20 ~ 100
ppm

<1 min

10~ 100
ppm

<1 min

Transistor 10 ppb
~ 100
ppm
5~25
ppm

Chemiresistor <1 min

N/A [25]

Poor [26]

Good among ACE, [27]
Methanol,

Ethanol, Glycol,
Isopropanol,
Dichloromethane,

and Acetic acid

N/A [34]

Good among ACE, [37]
Methanol,

Ethanol, Xylene,
Isopropanol,

Toluene,

Chloroform,

Benzene, and

n-Butanol

Good among [38]
Formaldehyde,

Benzene, ACE, and

co

N/A [39]

Good among NO, [40]
NO,, CO, C,HsOH,
Hz, and C3H6



La gallate Chemiresistor

Hygroscopi  Hydrogel
C

Chemiresistor

Glycerol/ Vertical

PEG

*PANI: polyaniline
**NDI: NDI3HU-DTYM2

chemiresister

3~40
ppm

5-50
ppm

5-2000

<1 min

1~5 mins

<1 min

N/A

Good Response to
0.5-5 ppm NO,

Good among H,S,
CO, NO, and ACE

[41]

[31]

This

work



Table S2. The solubility and dissociation constant of NH3, H,S, CO, NO, and acetone.

Solubility(g/100g) 56 0.3 0.0026 0.0056
Dissociation

1.8x10° 6.3x108 4.3 x107 N/A N/A
constant
* Response (%)
in Mw 1500 PEG 533 19 23 9 0
sensor

*The response (%) of Mw 1500 PEG sensor to 1-ppm NH3, H,S, CO, NO, and acetone are listed.

The measurement was in the modulated humidity sensing system (without NaOH tube) when RH =

53%.



