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Abstract

A simple microfluidic thread-based analytical device (UTAD) for determining
chloride in synthetic sweats was proposed. The method relies on the detection of a white
precipitate of silver chloride (AgCl) formed on the thread after adding a chloride sample
to the thread pre-coated with a brown precipitate of silver chromate (Ag,CrOg). The uTAD
was fabricated by pinning the cotton threads onto a polyethylene frame, followed by pre-
coating with 18 uL of a 5 mM potassium chromate solution and 18 uL of a 10 mM silver
nitrate solution. The device was tested using chloride samples, where 35 uL of the sample
solution was dropped onto the center of the thread. Subsequently, the distance of the
color change on the thread, which can be easily observed and measured with the naked
eye and a ruler, was used for analysis. The analysis using the uTAD was completed within
2 minutes. Under optimized conditions, a linear range between 200 mg/L to 1,000 mg/L
(R2 = 0.9911) and a detection limit (LOD) of 4 mg/L were achieved. The relative standard
deviation was 3.52 % for 100 mg/L CU (n = 10). The method was applied to the
determination of chloride in synthetic sweat and compared with a titration method,
revealing no significant difference between the two methods at a 95 % confidence level.
The advantage of this developed system is the use of commonly available materials,

simplicity, small scale, reduced chemical waste, less sample consumption, and low cost.
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