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Figure S1. TDTS-SID in a complete working cycle of SFT-TENG.
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Figure S2. Wireless EM wave signal induced by triboelectric-discharge effect. (a) System 

scheme of generation of the triboelectric-discharge effect-induced EM wave. The SFT-TENG 

is driven by a linear motor. (b) Received EM wave signal in a complete working cycle of SFT-

TENG.
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Figure S3. The study of multiple discharge phenomenon during the working cycle of SFT-

TENG. (a) A wired measurement circuit during triboelectric discharge process. (b) The 

measured transferred charge variation with different acceleration of input mechanical trigger. 

(c) The relationship between the released charge with different acceleration. (d) The measured 

transferred charge variation with different series connected resistor. (e) The relationship 

between the released charge with different series resistance.
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Figure S4. Zoomed-in figures in Fig. 3. (a-b) The spectrums of TDTS-SID in sodium chloride 

solutions with different concentrations in (a) positive and (b) negative discharge cases.
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Figure S5. The overall circuit block diagram of handheld spectrometer.
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Table S1 The comparison between TDTS-SID-based sweat ion detection method with similar 
works.

Detected 
types of 
metal 
ions

Working 
principle

Additional 
material 
needed

Sensitivity Limit of 
detection

Detecti
on time

Ref.

K+, Na+ electrochemical ion sensitive 
electrodes

48 (K+) and 87.9 
(Na+) mV/ 
decade

1 mM (K+)

10 mM (Na+)

real-
time

1

K+, Na+ electrochemical ion sensitive 
electrodes

~ 50 (K+) and 70 
(Na+) mV/ 
decade

1 mM (K+)

10 mM (Na+)

real-
time

2

K+, Na+ electrochemical ion-selective 
electrodes

41.5 (K+) and 
58.2 (Na+) 
mV/decade

1 mM (K+)

1 mM (Na+)

real-
time

3

K+ electrochemical ion-selective 
electrodes

57.9 mV/decade 10-2.65 mM ~ 20 s 4

Ca2+ electrochemical ion-selective 
electrodes

32.7 mV/decade 0.125 mM real-
time

5

NH4
+ electrochemical ion-selective 

electrodes
59.2 mV/decade 0.1 mM ~ 5 s 6

Cu2+ electrochemical ion sensitive 
material

0.414 μA (μg 
L−1)−1 cm−2

0.0368 μg/L NA 7

K+, Na+, 
Ca2+, Li+

spectrum / ~ 10/decade (0.1 
mM-100 mM); 
~2000/decade 
(100 mM-4670 
mM) 

0.1 mM (Na+) real-
time

This 
work
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