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Figure S1. Gas test system based on WS-30B. 

The testing procedure for this system involves several steps. Initially, the test circuit 
is placed inside the gas testing chamber and connected to a data acquisition card and a 
computer. Subsequently, a measured amount of the liquid to be tested is injected onto the 
heating plate using a micro-syringe, allowing it to heat and evaporate. To ensure a uni-
form and stable atmosphere, a fan within the chamber is utilized to circulate the air. 

Following this, the data acquisition card captures the test signals, which are then 
stored on the computer. During the testing process, it is essential to calculate the relation-
ship between the required gas concentration and the injected liquid volume. This calcula-
tion can be performed using the following formula: 𝑉 𝑐 𝑉 𝜌 ω 𝑀 𝑉  

For instance, if the chamber volume (Vc) is 18 L and the targeted ammonia gas con-
centration (c) is 50 ppm (or 50 ×10-6), with the density of the 25 wt. % ammonia solution 
being 900 g/L and its molar mass at 35 g/mol, and with the molar volume at 27°C being 
approximately 24.630 L/mol, the calculation would yield a required volume of 25 wt. % 
ammonia solution (Vl) of about 5.684 μL. 
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Figure S2. Selectivity testing of sensors with different modification ratios. 

Table S1. K values comparison of MWCNTs/PANI developed here and other sensing materials re-
ported recently. 

Materials 
Tested gases (K value a) 

Ref. 
Ethanol Acetone Methanol 

TiO2/Ti3C2 9.5 4.75 - [1] 
Ti3C2 0.44 0.8 - [2] 
PANI 18 - 18.5 [3] 

MWCNTs/PANI 81 121.5 121.5 This work 
a K = Sa/Sb, Sa is the response of the sensor to NH3 gas, and Sb is the response of sensor to other target 
gases. 

 
Figure S3. Stability testing of sensors with different modification ratios. 

 
Figure S4. Humidity resistance testing of sensors with different modification ratios. 

All performance tests and the results of the original tests show consistency, i.e. good 
selectivity and stability, as well as a certain degree of humidity resistance. 
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Table S2. Response variation comparison of MWCNTs/PANI developed here and other sensing 
materials reported recently. 

Materials Test Concentration Relative Humidity Response Variation Ref. 
PANI:PSS/Ti3C2Tx 1 ppm 0% -80% 30% [4] 
Polyaniline-WO3 100 ppm 40% -80% 25% [5] 
GP-PANI/PVDF 1 ppm 20% -80% 25% [6] 
MWCNTs/PANI 60 ppm 40% -80% 13% This work 

Response variation = (RMax – Rmin) / Rmin, where R means response. 

 
Figure S5. Response recovery times of flexible sensors with different weight ratios under 60 ppm 
NH3. 

The average response time and recovery time of the sensors at 60 ppm NH3 are 21s 
and 191s respectively. 

Table S3. Performance comparison of response recovery time of various flexible NH3 sensors. 

Response time Recovery time Test concentration Reference 
213s 89s 25 ppm [3] 
276s 388s 1 ppm [4] 
150s 300s 1 ppm [6] 
120s 300s 20ppm [7] 
21s 191s 60 ppm This work 
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