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Nitrogen porometry of the dry aerogel:
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Infrared spectroscopy:

1: 3434 cm–1: (adsorbed water)

2: 2856 cm–1

3: 1994 cm–1

4: 1873 cm–1

5: 1631 cm–1: (adsorbed water)

6: 1090 cm–1: Si–O–Si asymmetric stretching

7: 960 cm–1: Si–OH stretching

8: 802 cm–1: Si–O–Si symmetric stretching

9: 550 cm–1

10: 463 cm–1: Si–O–Si bending

Figure S1. Transmission IR spectrum of the calcined silica aerogel.
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Microscopy of the aerogel suspension:

Figure S2A. Micrograph of a fresh aerogel suspension. Small, homogeneous particles (5 – 10 µM) 
dominate.
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Figure S2B. Micrograph of a 2 h aerogel suspension. Small aerogel particles spontaneously aggregate to 
larger (20 – 100 µM) blocks.
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Self-diffusion of water in the aerogel suspension:
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Figure S3. NMR diffusiometry: self-diffusion of water in suspended aerogel. Experimental curves (upper 
left corner), and inverse Laplace transformation and single exponential fitting of these curves. Up: Δ = 16 
ms, δ = 4.0 ms. Down: Δ = 150 ms, δ = 1.6 ms.
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The validity of Beer’s law in the aerogel suspension:

Figure S4. Absorbance versus concentration plot of methylene blue (MB) added to an aerogel suspension. 
The intercept is due to the light scattering of the suspension. c(gel) = 338 µg/mL; c(NaH2PO4+Na2HPO4) 
= 50 mM; pH = 6.91; 25 °C; 1000 rpm stirring.

The Langmuir isotherm:

The following equations describe the adsorption equilibrium and account for the mass balances in 

the Langmuir model:

MB + S             SMB   (4)

𝐾𝑎𝑑𝑠 =
𝑆𝑀𝐵

[𝑀𝐵]𝑆
         𝑐𝑀𝐵 = [𝑀𝐵] + 𝑐𝑔𝑒𝑙𝑠𝑆𝑀𝐵         1 = 𝑆 + 𝑆𝑀𝐵                                            (5)

where MB is hydrated methylene blue, S represents an unoccupied adsorption site and SMB is 

the adsorbed dye occupying a site. Kads is the equilibrium constant of monolayer adsorption. The 
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total concentration of MB is cMB. The total concentration of the aerogel is cgel in g/L units. The number of 

adsorption sites on the aerogel particles is s in mol/g units. Thus, s represents the adsorptive capacity of 

the aerogel. θS and θSMB represent the surface coverage of free and occupied sites, respectively. Square 

brackets denote equilibrium concentrations. ([MB] is the concentration of hydrated MB in the 

adsorption equilibrium.) The adsorbed amount of MB can be easily expressed from eq. 5:

[𝑀𝐵]𝑎𝑑𝑠 = 𝑐𝑔𝑒𝑙𝑠𝑆𝑀𝐵

and

[𝑀𝐵] = 𝑐𝑀𝐵 ‒ 𝑐𝑔𝑒𝑙𝑠𝑆𝑀𝐵

Inserting this expression to Kads in eq. 5 yields:

𝐾𝑎𝑑𝑠 =
𝑆𝑀𝐵

(𝑐𝑀𝐵 ‒ 𝑐𝑔𝑒𝑙𝑠𝑆𝑀𝐵)(1 ‒ 𝑆𝑀𝐵)

By solving the above second order mathematical equation to give θSMB, the absorbed amount of MB 

can be expressed as the function of cMB and cgel:

[𝑀𝐵]𝑎𝑑𝑠 = 𝑐𝑔𝑒𝑙𝑠𝑆𝑀𝐵 =
1
2{(𝑐𝑔𝑒𝑙𝑠 + 𝑐𝑀𝐵 +

1
𝐾𝑎𝑑𝑠

) ‒ (𝑐𝑔𝑒𝑙𝑠 + 𝑐𝑀𝐵 +
1

𝐾𝑎𝑑𝑠
)2 ‒ 4𝑐𝑀𝐵𝑐𝑔𝑒𝑙𝑠}

In the case, if cMB >> [MB]ads:

𝐾𝑎𝑑𝑠 =
𝑆𝑀𝐵

𝑐𝑀𝐵(1 ‒ 𝑆𝑀𝐵)
and

[𝑀𝐵]𝑎𝑑𝑠 = 𝑐𝑔𝑒𝑙𝑠𝑆𝑀𝐵 =
𝐾𝑎𝑑𝑠𝑐𝑀𝐵𝑐𝑔𝑒𝑙𝑠

1 + 𝐾𝑎𝑑𝑠𝑐𝑀𝐵
 

The absorbance of the solution decreases because some dissolved MB is removed by the aerogel. 

Using Lambert-Beer’s law:
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Δ𝐴 = 𝜀𝑙[𝑀𝐵]𝑎𝑑𝑠 = 𝜀𝑙𝑐𝑔𝑒𝑙𝑠𝑆𝑀𝐵

The absorbance change due to the depletion of dissolved MB is ΔA. The molar absorbance of MB at 292 

nm is ε and the optical path length of the cuvette is l:

Δ𝐴

= 𝜀𝑙𝑐𝑔𝑒𝑙𝑠𝑆𝑀𝐵 =
𝜀𝑙
2{(𝑐𝑔𝑒𝑙𝑠 + 𝑐𝑀𝐵 +

1
𝐾𝑎𝑑𝑠

) ‒ (𝑐𝑔𝑒𝑙𝑠 + 𝑐𝑀𝐵 +
1

𝐾𝑎𝑑𝑠
)2 ‒ 4𝑐𝑀𝐵𝑐𝑔𝑒𝑙𝑠} ≈≈ 𝜀𝑙

𝐾𝑎𝑑𝑠𝑐𝑀𝐵𝑐𝑔𝑒𝑙𝑠

1 + 𝐾𝑎𝑑𝑠𝑐𝑀𝐵
                                                                                                       (6)

Kinetics of the adsorption of MB on aerogel particles:

Figure S5. Dependence of the initial rate of adsorption on the initial concentration of MB (A) and on the 
initial concentration of the aerogel in suspension (B). Dots are experimental data points. Continuous lines 
are the results of linear data fitting. c(NaH2PO4+Na2HPO4) = 50 mM; pH = 6.93 (A), 6.91 (B); 25 °C; 
1000 rpm stirring.
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Aggregation of aerogel particles following the adsorption of MB:

Figure S6. The aggregation of aerogel particles following the adsorption of MB. The absorbance 
decreases because the light scattering of the particles decreases. Methylene blue does not absorb at 800 
nm. A: Aged aerogel suspension: c(gel) = 340 µg/mL; c(MB) = 22.0 µM. B: Fresh aerogel suspension: 
c(gel) = 341 µg/mL; c(MB) = 45.3 µM. c(NaH2PO4+Na2HPO4) = 50 mM; pH = 6.93 (A), 6.96 (B); 25 °C; 
1000 rpm stirring.


