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STEP-BY-STEP PROCEDURE FOR IMAGE ANALYSIS 
USING IMAGEJ 

 

1. Open image in ImageJ 
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2. Assign region of interest (ROI). Save the ROIs as “ROI Set A” for later reference  

     
ROI 1: The width of paper at the height of the gap. 

ROI 2: Dispersion profile. Assigned at the same level of ROI 9. 

ROI 3: The length of the entrance funnel. 

ROI 4: Half the length of ROI 5 / Quarter the length of ROI 3. 

ROI 5: Half the length of ROI 3. 

ROI 6: Reference mark for half the length of the entrance funnel. 

ROI 7: A square reference area for sampling KSCN baseline signal. 

ROI 8: A square reference area for sampling FeCl3 baseline signal. 

ROI 9: Reference mark for quarter the length of the entrance funnel. 

ROI 10: Half the length of ROI 3. 

ROI 11: Mixing profile. Assigned at the same distance. 

(The ROIs were assigned on the image according to the following order:  

1 à 3 à 6 à 5 à 9 à 4 à 10 à 11 à 8 à 7) 
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3. Convert image to HSB stacks 

     
 

4. Perform ROIs measurement, save into Excel file 

 
 

5. Choose the ROI for mixing profile (ROI 11) 
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6. Generate the Plot Profile for the ROI of the mixing profile line, save the plot value into 

Excel file (to be used later for calculating average saturation and standard deviation). 

   
 

7. Choose the ROI for a horizontal line which is ¼ of the distance from the gap (ROI 2) 
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8. Generate the Plot Profile of the selected ROI 

 
 

9. Assign ROIs. ROIs were saved as “ROI Set B” for later reference 

   
ROI 1: The background saturation of KSCN, the value was obtained from the ROI 8 (average 

saturation) of the ROI Set A. 

ROI 2: The background saturation of FeCl3, the value was obtained from the ROI 7 (average 

saturation) of the ROI Set A. 

ROI 3 & ROI 4: A tangent line to best represent the increment/decline of saturation (along Y-

axis). 

ROI 5: A vertical line representing the ROI 2-ROI 4 intercept (along X-axis). 

ROI 6: A horizontal line stretching between the ROI 1-ROI 3 intercept and ROI 5. This line 

basically represents the “peak width” of the diffusion band. By taking consideration of the 

background saturation of the two reagents and estimated slope/tangent of as threshold. 
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FIGURES 
 

 

 
Figure S1: Image of an hourglass structure on paper wetted with water, acquired using 

microscope and camera.  

 

 

 
Figure S2: Saturation signal for KSCN-FeCl3 solutions mixed off-paper. Three 

mixtures were prepared by mixing 1:1 ratio of KSCN solution and FeCl3 solution having 

the same concentration; three different concentrations were used (12.5 mM, 25.0 mM 

and 50.0 mM). (A) One end of the untreated paper was dipped into the mixture to allow 

wicking into the paper. (B) A plot showing the average saturation of the pre-mixed 

solutions wicked into paper for the concentrations tested (n = 3 paper strips for each 

concentration). 
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Figure S3: Saturation recorded along the mixing profile for three different exit-funnel 

angles for gap widths of ca. (A) 0.7 mm, (B) 1.4 mm and (C) 2.1 mm. It is apparent that 

good mixing can be obtained with small gaps regardless of the funnel angle. As the 

gap becomes bigger, steep changes in saturation are observed, indicating incomplete 

mixing. 
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Figure S4: Photographs of HCl-NaOH mixtures wicked into unpatterned paper strips. 
Three mixtures were prepared by mixing 10 mM HCl solution containing Phenol Red 

(2 mM; as pH indicator) and 10 mM NaOH solution (without Phenol Red) at ratios of 
2:1, 1:1 and 1:2. One end of the untreated paper strip was then dipped into the mixed 
solution to allow wicking into the paper.


