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Fickian diffusion and corresponding equations:

SIE-1
J = -D 

∂𝐶
∂𝑥 Fick's 1st Law
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∂𝑥2 Fick's 2nd Law

SIE-3
C(x,t) =  exp {
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} For smaller concentrations

SIE-4
C(x,t) = { 𝐶0

1 ‒ 𝑒𝑟𝑓
𝑥
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}

For larger concentrations

Figure S1: A Gaussian concentration profile of CV dye in agar gel for smaller and larger tracer 

concentrations.
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Figure S2: Structures of CV and agar gel polymeric chains. 
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Figure S3: The EA-MSD curves for (a) 400, (b) 600, and (c) 800 mg L-1 in 1% agar gel.

     (a)                                                                                   (b)

(c)
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Figure S4: Variation of time-averaged mean square displacement with lap time for (a) twenty-five 

trajectories and (b) average trajectory (N=25) [ ] of the diffusion system 𝑇𝐴𝑀𝑆𝐷𝐴𝑉 = 〈𝛿2(𝑇𝐿)〉/𝑁

comprising of [CV] = 400 ppm and % agar = 1.0. 

      (a)      (b)

Figure S5: Variation of time-averaged mean square displacement with lap time for (a)twenty-five 

trajectories and (b) average trajectory (N=25) [ ] of the diffusion system 𝑇𝐴𝑀𝑆𝐷𝐴𝑉 = 〈𝛿2(𝑇𝐿)〉/𝑁

comprising of [CV] = 600 ppm and % agar = 1.0. 

      (a)      (b)
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Figure S6: Variation of time-averaged mean square displacement with lap time for (a)twenty-five 

trajectories and (b) average trajectory (N=25) [ ] of the diffusion system 𝑇𝐴𝑀𝑆𝐷𝐴𝑉 = 〈𝛿2(𝑇𝐿)〉/𝑁

comprising of [CV]=800 ppm and % agar=1.0.

       (a)      (b)

Figure S7: (a) Statistical roughness of the entire diffusion path for a representative system. The 

rapid changes in the roughness upto 200 pixels are due to the movement of the dye solution in the 

reservoir. The smoothness in the middle region indicates the uniform spread of the dye (indirectly 

indicative of the dark blue region), whereas the roughness beyond 280 pixels indicates the trapping 

of dye molecules in the gel voids and a slow diffusion rate. (b) Texture and waviness also confirm 

the above observation.  
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