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S.1 Elemental Analysis of Unused and Tested Electrodes 

The elemental analysis of the screen printed electrodes was conducted by using scan-

ning electron microscopy (SEM) and Energy Dispersive X-ray Spectroscopy (EDS) with a 

Bruker Quantax 200. As a baseline, an unused electrode was analyzed via SEM-EDS as 

shown in Figure S1. The SEM-EDS confirmed the working and reference electrodes to be 

silver, the counter electrode to be carbon and the barrier layer to be an aluminum oxide. 

The EDS information for the corresponding surface characterization present in Figure 3 of 

the manuscript can be found in Figure S2. In each spectra, a strong presence of Ag and Cl 

indicate the formation of AgCl. In addition, other trace elements of aluminum, sodium, 

oxygen and sulfur can be observed. These are likely from the barrier layer and dried chem-

icals (e.g., NaCl, Na2SO4) that precipitated onto the sensor surface when removed from 

the test solution. Additionally, as shown in Figure S3, the reference electrode was unaf-

fected by the reaction on the working electrode. In reusability experiments, the corre-

sponding EDS to Figure 8 in the manuscript can be found in Figure S4. The EDS indicates 

an increase in AgCl formation in both 50 mM and 100 mM NaCl as shown by the increase 

in normalized weight percent of chlorine from 9.47% to 15.37 % and 0.23% to 14.98%, re-

spectively.  

 

Figure S1. SEM/EDS of a) the working electrode b) the barrier film c) the reference electrode and d) 

the counter electrode of a bare Dropsens C013 electrode. All scale bars are 25 µm. 
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Figure S2. Corresponding EDS to SEM images shown in Figure 3 of the Manuscript of 50 mM NaCl 

and 20 mM Na2SO4 at 25 °C at a) 60 A/m2 after running for 1s and b) after 15s. At 240 A/m2 for c) 

0.5s and d) 3s. At 960 A/m2 with a e) voltage cutoff of 0.9V and f) without a voltage cutoff running 

for 3 s.  All scale bars 2.5 µm. 
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Figure S3. SEM image of the reference electrode after a solution of 50 mM NaCl and 20 mM Na2SO4 

was tested at 25 °C with 960 A/m2. 

 

Figure S4. EDS corresponding to manuscript Figure 8 of reused sensors in 50 mM NaCl and 240 

A/m2 after running for a) and d) 1 cycle, b) and e) 2 cycles and c) and f) 3 cycles in 50 mM NaCl, 240 

A/m2 and 100 mM NaCl, 960 A/m2 respectively. Each cycle used 5 mL of fresh 20 mM Na2SO4 simple 

solution at 25℃.  All scale bars are 2.5 µm. 

S.2 Transition Time and Measured Chloride in Sweep Experiments 

To compare single electrode and sweep experiments, the average square root of tran-

sition time was compiled for each technique in Table S1. The average measured chloride 

concentration was then back calculated using the Sand Eq. and the values for both meth-

ods can be found in Table S2. The values of both the single and sweep methods are com-

parable with minimal percent difference (≤ 7.3%).  

Table S1. Comparison of the square root of transition time of tests conducted with an individual 

electrode versus tests completed with the sweep method in various NaCl concentrations (N=3) in 

20 mM Na2SO4 at 25°C. 
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Table S2. Comparison of the average measured chloride concentration, through back calculation in 

Sand equation, of tests conducted with an individual electrode versus tests completed with the 

sweep method in various NaCl concentrations (N=3) in 20 mM Na2SO4 at 25°C. 

 

S.3 Potential Values in Sweep Experiments 

Potential can be used as an indicator of chloride concentration at 0.2 s of running the 

sweep experiments as shown in Figure S5. However, caution should be taken when using 

potential as a parameter to indicate chloride concentration as many factors can affect the 

potential value and a pseudo reference electrode is used in the system.  
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Figure S5. The potential value at 0.2 s during the sweep experiments for each current density step. 

S.4 Iodide Interference  

To investigate halide interference, we tested solutions that contained the clinically 

relevant concentration of sodium iodide [1]. In Figure S6, the chronopotentiometric signal 

of solution containing sodium iodide was compared to samples containing no sodium 

iodide. As shown, sodium iodide has no impact on the transition time. 

 

Figure S6. Chronopotentiogram of 100 mM NaCl, 20 mM Na2SO4 was tested at 25 °C with 480 A/m2 

with and without 150 µg/L NaI. The sodium iodide did not affect the signal. The dashed line repre-

sents the transition time for each curve. 
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